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Abstract

With roots in 1873, Kolkata is home to Asia's only surviving tram system, an iconic
form of transportation. The tramway, which will commemorate its 150th anniversary
in 2023, is a cost-effective, environmentally friendly, and secure mode of public
transportation and a representation of the city's history. But even with their modest
infrastructure and historical value, Kolkata's tramways are in danger of
disappearing due to several pressing issues. To protect the sole tramway network
on the continent, it is imperative that this essential legacy in transportation be
revived. Nowadays, trams are seeing a resurgence all over the world. In the 21st
century, 108 new towns introduced trams, mostly because of their pollution-free
operation. Kolkata's tramway infrastructure still exists; by modernizing the system,
it can be utilized to bring back the service. There are three active routes now,
compared to six operational routes with a total track length of 39.37 kilometres prior

to the pandemic.

Despite having 37 initial Tram routes, Kolkata has now only 3 operational routes
and those routes are also degrading with time. Older infrastructures, less speed,
probe to traffic congestions, poor maintenance are some of the primary reasons
that citizens in Kolkata are preferring other modes of Public Transport (Buses,
Metros, Autos etc.). The daily ridership number has been rapidly decreasing (from
1.6 lakh passengers per day in 2008 to merely 15000 passengers per day, as of
2022).

The 21st century is seeing unparalleled global climate change, necessitating the
implementation of environmentally responsible solutions. India's energy sector
emits a large amount of greenhouse gases into the atmosphere. 142 million tonnes
of carbon dioxide emissions are produced each year, of which 123 million tonnes
are produced by the transport sector alone. With these considerations in mind,
India has committed to decreasing its carbon emissions by one billion tonnes by
the year 2030, which will result in a 45% reduction in carbon emissions and the
achievement of net-zero emissions by the year 2070. These pledges centre on the
necessity of electric mobility, with Kolkata's century-old trams offering a practical

choice for public transportation.
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Trams are a more sustainable form of transportation than buses since they can
carry more people and require less upkeep and operating. On the negative side,
issues hindering the expansion of tramways include traffic jams on the roads,
inadequate networks, passenger safety during boarding and alighting, and
unsightly overhead wires. A well-designed tramway system will improve Kolkata's
urban environment, leisure options, and tourism sector while also encouraging

more people to utilize trams.

Other countries in Europe and Australia are concentrating on reviving their Tram
network into Modern and convenient Light Rail Transits (LRTs) which offer a
sustainable planning approach in transportation. In Kolkata’s context, both heritage

and modern and sustainable development is needed for reviving the Tramways.

The thesis seeks to preserve Kolkata's architectural history while reestablishing
urban areas with a tram network that is efficient for public transportation. The study
aims to determine the cause of tram route closures, assess the current state and
issues with the tram routes, and find and suggest solutions to make tramways a
vital part of Kolkata's public transportation network while preserving its historical
significance. The study's recommendations could serve as a model for creating
and reinstating tramways in other Indian cities, however it is only focused on the

Kolkata Municipal Corporation area.

The research has been focused to propose a planning framework, by integrating
Heritage Route Mapping and developing modern infrastructure for passenger’s
convenience. The Heritage Tram routes can be an integral part of the city by
providing a chance to experience the City's heritage to the tourists. AHP method
has been used to identify suitable Heritage sites and routes for tourism. Besides,
the modern infrastructure has been proposed to cater daily passengers along with

other modes of transport in the city.

Keywords — Tramways, Urban Spaces, Heritage Route Mapping, LRT, Grey
Relational Analysis, RSM, WSM
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Introduction

CHAPTER 1: INTRODUCTION
1.1 Background

In 1873, Kolkata's tramway system began functioning, and it continues to this day.
With just 15,000 passengers on a daily average, it is the oldest public transit system
still in operation. Being the only city in Eastern India, Kolkata has quickly become
urbanized because of several reasons, including its location and historical
significance as the capital of British India.

Kolkata's tramway system has been operating for more than a century and is now
seen as an Integral component of the city. Seeing the shifts in authority and the
efforts made to repair and maintain things is intriguing.

It is common knowledge that citizens and business executives tend to avoid
Kolkata's historic district. So, the bulk of private and public businesses are moving
some of their offices to locales that are relatively more recent. The transportation
issue is the primary cause of this carelessness. Due to a significant increase in the
population and the ownership of vehicles, the central Kolkata transportation system
suffers from traffic congestion, low speed, and lengthy travel times.

Kolkata's transportation network combines traditional modes of transportation with
contemporary mass rapid transit. People use high-speed, contemporary transit
systems like the metro and high-speed buses here. Also, they use a slow,
immature system like the Tramway system. Narrow road widths, outdated and
undeveloped motorized and non-motorized vehicles, such as the Tramways
System and human-pulled Rickshaws, are some important problems that may be
to blame for the transportation problems in central Kolkata. This area's tram line
contributes in several ways to the traffic congestion.

Being an eco-friendly, sustainable, and safest mode of public transit, Tramways in
Kolkata needs better planning and implementation approach to uplift its use in the
city for overall a better mode of transit. This research aims to develop an integrated
planning approach with modern transportation technology as well as heritage

conservation to revive the Tramways in “The City of Joy, Kolkata.
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1.2 Need of the Topic

Even before other forms of transportation, trams were among the first
public transportation options made available to the global community.
Over time, they have done a good job of serving their role, moving from
horse-drawn carriages to electric ones. Currently, there is a push to
transition to environmentally friendly alternatives due to the world's
unparalleled climate.

Just the transport sector in India consumes 94 million tonnes of oil, or
18% of the nation's total energy requirements. (Goma Lhamu Tshering,
2021). The bulk of this energy requirement is supplied by imports of
crude oil. Because of the instability of the world market right now,
external influences might easily affect the domestic energy business.
One sector alone, the transportation sector, accounts for 123 million of
the 142 million carbon dioxide emissions that the energy industry
produces annually. This adds significantly to the warming of the planet.
Aiming to reduce its carbon footprint by one billion tonnes, India wants
to attain net-zero emissions by 2070 and a 45% decrease in carbon
emissions by 2030. Additionally, India has pledged that by 2030,
500GW of energy will be produced from non-fossil fuels and 50% of its
overall energy needs will be met by renewable energy.

These elements make it necessary to revive the tramways with their pre-
existing infrastructure like tracks, depots, terminals, and labour force—
so that the project may be completed more easily. Due to a decade of
neglect, the tramways require a thorough analysis and practical
solutions that will meet the demands of the city, protect its historical
significance, and incorporate the tramways into the city's public
transportation system.

When compared with cost vs distance and cost vs time to other forms
of transportation, trams are frequently the most economical choice,
particularly for longer distances. They can be a more affordable option
for commuters because they provide a set rate regardless of the
distance. But when deciding which kind of transportation is best for a

given trip, other important considerations like convenience, accessibility,
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and service frequency all come into play. For an 8-kilometer journey, the
most expensive tram fare is merely Rs. 7, compared to Rs. 15 for buses,
Rs. 10 for metro, and Rs. 12 for autorickshaws. Moreover, the suburban

train costs Rs. 5. (Figure 1)

) Cost Vs Time
Cost Vs Distance 40:1
5 4 e
730
@ 25
¥ 20 A
O 15 |
10
5 7% Tram
0 T T T T
0 20 40 60 80 100
30 Time (Minutes)
Distance:(Kin) ——Linear (Bus) e Linear (Tram)
——Linear (Bus) e==Linear (Tram) Linear (Metro) Linear (Metro) Linear (Auto)
Linear (Auto) ——Linear (Subarban Rail) —— Linear (Subarban Rail)

Figure 1: Comparison of Cost Vs Distance & Cost Vs Time
Source: https://wbtc.co.in/ https:/mtp.indianrailways.gov.in/

1.3 Tram Around the World
The growth of the automobile sector caused a fall in the operating of tramways in

the middle of the 20th century. Due to the socioeconomic circumstances in the
world's largest cities, people started using private vehicles instead because they
were quick and adaptable. But the twenty-first century has brought new challenges
for humanity, including global warming brought on by a steady rise in greenhouse
gas emissions, primarily from the conventional fuel-powered automotive sector.
This has caused many tramways all over the world to reclaim their former standing
in relation to urban public transportation. Nowadays, 389 cities throughout the
world use light rail transit (LRT), the modern term for tramways.

As of 31st December 2018, Europe has tramways operating in 204 cities followed
by 83 cities in Eurasia, 42 cities in Asia-Pacific, 40 cities in North America, 11 cities
in Middle East and North Africa, 8 cities in South America and 1 city in Africa. (Rail
Unit, 2019)
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Figure 2: Tram in Zurich, Switzerland  Figure 3: Tram in Lyon, France
Source: Consulting, 2019 Source: Consulting, 2019

Recently, a comparative analysis was conducted on 32 tramways around the world
based on ridership, multimodal integration, speed, pricing, and reliability. Two best-
performing tramways were chosen in three categories namely, large cities, mid-
sized cities, and cities with historic tram systems. Unsurprisingly, the country to
have the first permanent tramways in the world still stands tall in serving as a model
for tramways. Lyon and Paris (both cities in France) (Figure 2) tramways were
adjudged as the best performing tramways in the category of large cities. Dijon and
Tours (both cities in France) (Figure 3) tramways were adjudged as the best
performing tramways in the category of mid-sized cities. Zirich and Vienna were
adjudged the best performing tramways in the category of historic tramways.
(Consulting, 2019)

1.4 Research Questions
i. What caused decline for Tram in Kolkata?

a. Why the tram in Kolkata is declining day by day?
b. What are the major points behind declining of tramways of Kolkata?
ii. What is the present role of Tram in Kolkata?
a. How many tram routes are presently operational?
b. What is the daily ridership of tram at present?
c. What is the economic condition of tram?
iii. What are the alternatives of tram in Kolkata?
a. Should the Tram operate in new routes?
b. Should the Tram have been totally abolished?
c. Should the Tram continue to run as is?
d. Should the Tram operate in Zero Emission Zone?

e. Should the Tram operate in Heritage route?

Reconnecting Urban Spaces: A Strategic Approach to Tramways through Heritage Route Mapping
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1.5 Aim
To explore the opportunities of tramway operation in context of both sustainability

aspects and heritage considerations.

1.6 Objectives
The objectives of this research work are mentioned following:

i. To identify the reasons for the progressive degradation of Kolkata's tram
system.

ii. To examine the existing conditions and problems of the tram routes.

iii. To analyse all attributes in order to conduct a Gap analysis of the system
that needs improvements.

iv. To propose Planning Framework for KMC area by Integration of Heritage

Route Mapping.

1.7 Scope
i.  The research will focus on developing existing tram routes to a

modern, accessible, and convenient mode of Public Transport.

ii.  The research will redevelop heritage tourism in the city by integrating
Heritage tram routes and generate revenue for the authority.

iii.  The research will develop sustainable mode of transportation system

in the city.

1.8 Limitation
I.  The study area is limited to Kolkata Municipal Corporation (KMC) area.

ii. Study is based on limited secondary data made available by West

Bengal Transport Corporation (WBTC).

1.9 Methodology
The study will be carried out in various stages. First, the topic is identified through

detailed research of Kolkata tramways. The need of the study is determined to
carry it forward. This led to the streamlining of the research area by formulating
research questions by identifying the research gaps. This helps in developing the
aim and objectives of the study. The scope and limitations of the study is also

considered at this point.
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Objective one was to identify the reason of tram route closures which was done
through a preliminary site study which was conducted through reconnaissance and
photographic surveys and interviews with various stakeholders such as tram users,
employees of WBTC and people residing or working beside tram routes. Objective
two involved the data collection which was done by primary survey based on user
survey (questionnaires). Analysis was conducted based on these data which
involved making a comparative cost analysis of tram, bus and auto; vehicular
speeds and right of way of road stretches; observing and mapping road
infrastructure along tram routes; observing and mapping heritage and tourist
places, educational institutions, commercial centres and land use along existing
tram routes to understand the purpose of travel, understanding user perception
through graphs and pie charts and inferences from stakeholder discussions.

The schematic diagram of the methodology is shown below (Figure 4):
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Figure 4: Methodology
Source: Author Generated
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CHAPTER 2: LITERATURE REVIEW

2.1 Trams — An Overview

Tramways, also known as streetcars or trolleys, are a form of public transportation
that run on rails embedded in the street or on a dedicated track. Tramways are
typically powered by overhead electric wires or an on-board battery, and they often
operate in urban or suburban areas. Tramways were first introduced in the 19th
century and quickly became a popular mode of transportation in cities around the
world. Today, tramways are found in many cities and are often seen as a more
environmentally friendly alternative to buses or cars. Tramways can be single or
double decker, and they can run on their own dedicated tracks or share the road
with other vehicles. They typically stop at designated stations along their route and

often have a fare system like buses or trains.

2.2 History of trams — Indian Context

Other cities in India soon follows Kolkata’s lead with tram network were established
in Bombay (Mumbai) in 1874, Madras (Chennai) in 1895 and Delhi in 1908. But in
present days, all the tram networks are closed in most of the cities except Kolkata
(Table 1). The Calcutta Tramways Company (CTC) was established in 1880, and

it is still one of the oldest operating tram networks in the world.

Table 1: Different cities in India with Tram Network duration

“ Opening Year Closing Year

Kolkata 1873 Running
Mumbai 1874 1964
Nasik 1889 1933
Chennai 1895 1953
Kanpur 1907 1933
Kochi 1907 1963
Delhi 1908 1963
Bhavnagar 1926 1947

Source: Indian Journal of Spatial Science Autumn Issue 10(2) 2019 pp.59 — 64
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2.3

History of trams — Kolkata Context

Kolkata has the only surviving Tram System in Asia, operating from 1873, also

recognized as a heritage mode of Transport in the city. It is recognized as one of

the most economic, sustainable, and safe mode of public transport in the city. Tram

in Kolkata is facing various problems to sustain and it is declining day by day. The

following describes Kolkata's entire tram timeline:

1873: The first tram debuted on Kolkata streets on 24th February, 1873 with
the opening of a 3.9 kilometres track between Sealdah and Armenian Ghat.
1880: The formal opening of Kolkata trams took place with the formation
and registration of The Calcutta Tramways Co. Ltd.

1881: New routes were opened connecting Dalhousie Square with Sealdah,
Esplanade.

1882: New routes opened connecting Esplanade with Shyambazar.

1883: The famous route number 36 connecting Esplanade with Khidrpur
was opened.

1884. New route connecting Wellington Square with Park Street was
opened.

1900: New route connecting Nimtala to Companybagan was inaugurated.
1902: The Khidirpur and Kalighat lines were the first to be electrified with
the first electric tramcar running between Esplanade and Khidirpur on 27th
March, 1902.

1903: New routes connecting Shyambazar with Belgachhia and Kalighat
with Tollygunge were opened. 1905: New routes connecting Howrah Bridge
with Sealdah, Esplanade and Shyambazar were opened.

1907: New routes connecting Moulali with Nonapukur and Wattganj with
Mominpur were opened. 1908: New routes connecting Shyambazar with
Galiff Street, Howrah station with Bandhaghat and Shibpur and Hazra Park
with Behala via old Majerhat bridge were opened.

1910: New routes connecting Rajabazar with Sealdah, Esplanade and High
Court were opened.

1925: New route connecting Nonapukur to Park Circus was opened.

Reconnecting Urban Spaces: A Strategic Approach to Tramways through Heritage Route Mapping
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1928: New routes connecting Ballygunge with Kalighat, Tollygunge, Behala
and Dalhousie Square were opened.

1941: New route connecting Rajabazar with Shyambazar was opened.
1943: The Kolkata tramway system was connected to the Howrah tramway
system via the newly built Howrah Bridge. All trams running up to Howrah
Bridge were now running up to Howrah station.

1967: The government of West Bengal enacted the Calcutta Tramways
Company Act, 1967 which allowed the government to take over the
management and operations of the tramways on 19th July, 1967.

1971. Route closures began as soon as the government of West Bengal
took over the management of the tramways. The routes connecting Howrah
station with Bandhaghat and Shibpur were closed.

1973: The route connecting Howrah Bridge to Company bagan was closed.
1978: The route connecting Esplanade with Hazra Park was closed for
facilitating the construction of metro line. 1981: A new route connecting
Purabi Cinema with Lebutala was opened. The Sealdah terminus was
closed to facilitate the construction of the Sealdah flyover and trams were
diverted via Purabi Cinema. At this same time, the route connecting
Esplanade with Lalbazar was closed.

1986: The last extension of the Kolkata tramways took place with a new
route connecting Behala to Joka being opened.

1992: The route connecting Esplanade with Planetarium was closed. The
Calcutta Tramways Company also introduced bus service with an initial fleet
of 40 buses on 4th November, 1992.

1994: The route connecting Metcalfe Hall to Howrah Bridge was closed.
1995: The route connecting Dalhousie Square with High Court was closed.
1998: The connection between Gariahat depot and Ballygunge junction was
closed.

2002: The route connecting Mominpur with Behala was closed.

2004: The route connecting Shyambazar with Galiff Street was closed.
2008: All routes from Dalhousie Square were closed.

2011: The route connecting Behala with Joka was closed.

Reconnecting Urban Spaces: A Strategic Approach to Tramways through Heritage Route Mapping
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e 2012: All routes from Bag bazar and Galiff Street were closed.

e 2018: The route connecting Kalighat with Khidirpur was closed.

e 2019: The route connecting Maniktala with Belgachhia was closed. All
routes via Sealdah flyover were closed.

e 2020: The iconic route connecting Khidirpur with Esplanade was closed due
to damage caused by cyclone Amphan and metro terminal construction at
Esplanade.

e 2022: All routes from Howrah Bridge have been suspended with only three
remaining operational routes.

The following graphic illustrate the tram's periodic deterioration (Figure 5):
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Figure 5: Periodic Deterioration of Tram
Source: https://wbtc.co.in/tram-service
DOI:10.15680/IJIRSET.2016.0505120

2.4 Present role of tram in Kolkata

Being a recognizable and traditional form of public transportation, trams are an
important part of Kolkata's transportation network. They add to the distinct charm
of the city and are highly appreciated for being reasonably priced, especially for
short- to medium-distance trips. While renovation and growth have presented
issues for Kolkata's tram network, attempts are being made to improve its efficiency
and integrate it with other transportation options, like buses and the metro, to offer
commuters a seamless and all-encompassing transit experience.

At its height, the Kolkata Tramway had 37 routes with a total track length of 70.74

km in 1969 (Figure 6). There are now only three routes in use in Kolkata, totalling
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20 kilometres of track. From 1.6 lakh passengers daily in 2008 to just 15000 people
daily as of 2022, the number of daily ridership has been falling quite quickly. Some
of the main reasons Kolkata residents prefer other forms of public transport are
older infrastructures, slower speeds, a lack of speed, traffic jams, and poor

maintenance.
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Figure 6: Tram Timeline

Source: https://wbtc.co.in/tram-service

The costs incurred in maintaining the tram service have been rising over time, while
the revenue received from the service has not increased significantly. The tram
service is currently facing a reduction in overall quality and operational standards
because of the discrepancy between growing expenses and stagnating revenue.
Deteriorating conditions and a lack of suitable care in its operations originate from
the tramways' inability to maintain adequate levels of service due to insufficient
revenue to cover the rising expenses. The severity of the financial mismatch and
its effect on the tram service were highlighted by the fact that between 2007 and

2014, expenses were more than thirty times higher than income. (Figure 7)
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Figure 7: Income and Expenditure of Tram
Source: Indian Journal of Spatial Science Autumn Issue, 10(2) 2019 pp 59 - 64

2.5 Alternatives of tram in Kolkata

The main goals of Kolkata's alternatives to tramways are to improve public

transportation's effectiveness and meet the city's changing mobility needs. The

following are the tram's alternative options in Kolkata (Table 2):

Closing of Tram routes - A major change in Kolkata's transport
environment would result from the decision to close the tram system.
Despite their historical and cultural significance, tramways are not well
suited to meet the demands of modern mobility because to their high
operating costs and restricted capacity. The tram network would be shut
down, freeing up space on the roads to possibly reduce traffic and improve
flow. However, any choice would have to consider the effects on the current
tram workforce, issues with history preservation, and the requirement for
substitute transportation to cover the void left by trams.

Tram continues to run as is - To keep the tram system operating as it is
now, existing routes must be continued with little to no modification. This
choice protects Kolkata's famous tram experience, which both residents and
visitors love. To keep the system safe, dependable, and effective, however,
constant investment in infrastructure upkeep, car updates, and operational

improvements is also necessary. Maintaining the status quo could make it
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more difficult for the system to adjust to shifting mobility trends and new
transportation issues.

iii. Operating Tram on Heritage Route - The cultural significance and
sentimental appeal of these iconic vehicles are highlighted by concentrating
tram operations on heritage lines, such as those in Kolkata's ancient
districts. By offering a distinctive travel experience and showcasing
Kolkata's rich past, operating trams on heritage routes can draw heritage
tourism. This strategy, meanwhile, would make the system less useful as a
main form of mass transit, necessitating alternative modes of transportation
for commuters who travel there daily. The successful implementation of this
alternative depends on striking a balance between the protection of cultural
assets and the demands of contemporary transportation.

iv. Introducing new tram routes - Trams can be added to new routes or
extended to underserved areas to increase the system's accessibility and
relevance. By extending the scope of tram services, this choice may draw
in more customers and reduce transport demands in developing
neighbourhoods. Nonetheless, to identify feasible routes and guarantee a
smooth integration with current transportation networks, infrastructure
investments, feasibility studies, and community involvement are required.
Reviving the tram system and making the city more connected can be
achieved by running it on new routes.

v. Operating tram on Zero Emission zone - Sustainable urban mobility can
be enhanced by designating specific regions as net-zero emission zones,
with access restricted to eco-friendly vehicles such as electric trams. Tram
operations in these areas support international efforts to fight climate
change and cut carbon emissions. To promote emission-free transportation,
this approach necessitates investments in renewable energy sources,
electric tram infrastructure, and legislative incentives. Running in net-zero
emission zones not only lessens the impact on the environment but also
establishes standards for environmentally friendly transportation in Kolkata.

One of the most important steps in assessing the different possibilities for the future
of tramways in Kolkata is to create a matrix of comparisons using alternative

choices for tramways (Figure 6). Prospective options include operating on new
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routes, running on heritage routes, and focusing on net-zero emission zones—all
of which are in line with current mobility trends and sustainability goals. To make
an informed decision, one must, however, dig further into the opinions of
stakeholders, technical viability, and long-term sustainability.

The matrix of comparisons that lists the advantages and disadvantages of each
option offers an organized method for assessing alternatives; however, choosing
the best option for tramways in Kolkata necessitates a thorough investigation that
takes stakeholder input, technical viability, and long-term sustainability into
account. This all-encompassing strategy guarantees that the selected solution fits
the needs of the community, is in line with the goals of the city, and promotes

sustainable urban mobility.

Table 2: Comparative Matrix of Alternative options for Tramway

Comparative Chart of Potential options for ramway

Closing [Operating %?;:f?ggg Infroducing| Operating

of Tram | Tram as it . New Tram | Tram on Zero
: Heritage 2 b

routes is e routes  |Emission Zone

Speed Increase
Passenger
Capacity
Low Operational

Goods Movement
Reduce Pollution

Prone to Accident
Restoration Cost

High Traffic Zone
Implementation
cost

Source: Author Generated
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2.6 Advantages of Tram

Trams are considered a sustainable public transit mode with several advantages.

A few of its advantages and attributes are discussed below:

Passenger carrying capacity: Trams have a passenger capacity of 200,
whilst buses only have a capacity of 60. (WBTC, Advantages, 2014) Trams
are widely used and encourage people to abandon their automobiles. Trams
have eliminated at least 22 million car journeys in the UK each year.
Previously, one in every five peak-hour tram passengers in the UK travelled
by automobile. Half of tram riders used to go by vehicle on weekends. Since
1999, the number of tram users has increased by 52 percent. (Light rail and
trams)

Eco-friendly mode of transport: Trams are pollution-free and
environmentally friendly. Travelling by automobiles emits more than three
times the amount of CO2 as tram travel. (Light rail and trams) Trams emit
less pollution than rubber-tired vehicles, which emit tyre, asphalt, and brake-
related pollutants. (Tram, 2022) Many modern tramways with reserved right
of way have green beds in between its tracks which lead to a reduction in
noise, pollution, vibration, and dirt and improve the urban character. Trams
can be considered as one of the healthiest modes of transportation in
congested cities such as Kolkata for both young and old.

Improvement in city character: Trams enhance a city's image while also
contributing to economic revitalization. A new tram is a visible, long-term
indicator that a region is being redeveloped for the future. Melbourne for
example will allow higher buildings along tram routes thus increasing the
city’s density. (Transport, 2010) The pedestrianization of road stretches
particularly in city centres gives back the road space to NMT traffic and
trams thus drawing businesses and tourists, as well as assisting people in
finding jobs and services. (Light rail and trams)

Accessible, reliable, and comfortable: Because trams are guided by
tracks, they can navigate tight, curving city streets that are inaccessible to
big buses. Trams can be run on former railway lines thus providing high
speed service. Linking of tram lines with metro and suburban railway can

allow for easy interchange of passengers and integrate the public transport
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system of a city. Modern low floor trams make them universally accessible
and are easy to board for children, ladies, elderly, and persons with special
needs thus, providing safety and reliability.

Low operational cost and long life: Trams are extremely long-lasting, with
some having been in continuous service for over fifty years. This is
especially true when contrasted to internal combustion buses, which
typically require extensive maintenance and break down after less than ten
years, owing to engine vibrations. Because of higher carrying capacity,
labour expenses (which account for most operational costs for many public
transportation systems) per passenger can be much lower than on buses.
Subways and other forms of heavy rail can be more expensive to build than
trams and light rail systems. The often-quoted number in Berlin is that one
kilometre of subway costs the same as ten kilometres of tramway. (Tram,
2022)

2.7 Arguments against tram

Although trams present a wide range of advantages to the user and public transport

system, it also has certain disadvantages which cannot be overlooked. A few of

these are discussed below. (Tram, 2022)

At ground level, tram infrastructure (such as island platforms) takes up
space, often to the exclusion of other users which can also serve as an
obstruction to other road users.

Even though tramcars have a far longer lifespan than buses, their capital
costs are higher owing to the requirement of huge infrastructure including
tracks, overhead wires, platforms, and tram cars.

Trams are more likely to be delayed by interruptions in their lane when
operating in mixed traffic. Buses, on the other hand, can occasionally
manoeuvre past impediments.

Trams can slow down other means of transportation (buses, cars) when
they stop in the centre of the road with no pedestrian refuges, as other traffic
cannot pass while passengers alight or board the tram.

Cycling on tram tracks can be dangerous because bikes, especially those

with narrow tyres, might get their wheels stuck in the grooves. Tram rails
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become slick when wet, making them risky for cyclists and motorcycles,
especially in traffic. Even automobiles can be impacted in some situations.

vi.  When cornering, steel-wheeled trams are noisier than rubber-wheeled
buses or trolleybuses if no further steps are taken. The wheels of older trams
are connected to axles and must revolve together, but when travelling
around curves, one wheel or the other must slip, resulting in loud, irritating
squeals, thus causing noise pollution.

vii.  As a result of drivers' unfamiliarity with tram physics and geometry, the
launch of new tramway systems has sometimes been associated with a
substantial increase in car accidents.

viii. A significant part of the tram network can be closed in the event of system

failure or accidents, or even constructions and maintenance.

2.8 Inferences from Research Paper

2.8.1 Paper 1: ‘A Profile of Tramways in Kolkata — A Sustainable Urban
Public Transport’ (Pramanick and Roy, 2019)

The usage of Kolkata Tramways is gradually decreasing. The number of people
travelling each day has been dropping over the years, from 28.03 lakhs in 1975—
1976 and 22.46 lakhs in 1984— 1985 to just 7 lakhs now, which is still a large
amount when compared to the city's overall passenger flow. Trams are frequently
chosen as a means of transportation because they offer a smooth and comfortable
ride through the city's congested streets. In Kolkata's streets, an unchecked
mixture of incompatible types of traffic causes overtaking, congestion, and
therefore a lot of accidents. A tram rides on a set track and is not accountable for
passing other vehicles or the problems that result from it; instead, it provides a safe
trip. However, several steps are urgently required to resuscitate the form of
transportation.

i.  The possibility of replacing the current tram system with the LRTS (Light
Rail transport System) on a few chosen lines to serve as an intermediary
form of mass transport should be thoroughly studied.

ii.  To make up for the loss, certain tramcars should be equipped to transport
heavy products from the city's periphery to its centre and should have

distinct tracks for their movement.
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iii. The depots, termini, and workshops should be modernized and automated,
and technical steps should be taken to make the movement of tramcars
smoother and less jerky.

iv.  Toaccount for the high and low points in passenger demand, an appropriate

route wise time plan must be created.

2.8.2 Paper 2: ‘Tramways System: A case study of Kolkata’. (Ahmed,
Khatun, 2016)

The North Kolkata crisis because of population growth, dramatically increasing
motor vehicle ownership, and a variety of motorized and non-motorized transport
modes using the same congested, narrow roads, traffic is getting worse every day,
suffocating the passenger owing to low speed and long trip times. Time is more
valuable to individuals now than ever before, but the massive rise in automobiles
has exacerbated congestion and lengthened travel times. However, people
continue to use the 25 KMPH tramway system in North Kolkata for public
transportation.

Poor mobility has significantly slowed economic growth and reduced quality of life.
Therefore, a policy is required to address this issue, which is escalating quickly. To
improve the current state of Kolkata's transport system and increase the mobility
of people from all social classes and age groups, this section suggests some
recommendations that may be useful for several different things.

i.  Adistinct tram line needs to be offered to separate the diversity of the public
transmission. This will improve accessibility, speed, and mobility for both the
tram and other cars.

ii. The old tram engine, which cannot attain high speeds compared to other
motorized vehicles due to its low power, should be replaced with a new or
modified one, with a speed of 40 to 50 KMPH to minimize pollution
emissions and fuel consumption by other vehicles. Reduce the irritating
sound of the old tram engines as well.

iii. A separate footbridge or underground subway should be made available
when 18 pedestrians are slowing down the pace of the tram.

iv. Itis important to enhance tram frequency so that people can use it quickly.

Intelligent Transport System (ITS) can be deployed to keep the time.
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v. To prevent disruptions to other vehicles, separate tram stopping should be
offered.
vi.  The Level of Service (LOS) should be increased in those regions where the
tram line runs such that the level of service on the road is at least D.
vii.  Because of the weak drainage system in those regions where tram lines are
located, during the rainy season, tram lines become submerged and unsafe

for two-wheeled motorized vehicles.

2.8.3 Paper 3: “A comprehensive literature review of Multi - criteria Decision
Making methods in heritage buildings” (Nadkarni & Puthuvayi, 2020)

Heritage building preservation and conservation is a difficult endeavour. Given the
complexity of the decision-making process, it is challenging for urban planners,
conservation architects, municipal administrators, and other stakeholders. Historic
structures have a limited supply and irreplaceable cultural and historical worth. If
they are not conserved in a timely manner, these structures will be forever gone.
An extensive literature assessment of multi-criteria decision-making techniques in
the realm of heritage conservation is included in this work.

The use of MCDM approaches as a tool for decision-makers in choosing adaptive
reuse planning, appropriateness for the tourist industry, money allocation,
evaluating building importance, analysing the state of heritage structures, cost
calculation, etc. has been the subject of several studies. To determine the trend in
research publishing and identify the MCDM techniques utilized for determining
criterion weights, the paper reports on a bibliometric analysis.

For creating a database for MCDM approaches to be used for historic structures,
the authors of the study analysed 42 papers. The study by authors Dutta and
Hussain (Dutta & Hussain, 2009) was the first one to be released in 2009 using the
criteria for evaluating the relevance of heritage buildings. This research used the
Rank Order Centroid and Simple Additive Weighting methods to assign grades to
Calcutta's 69 historic structures. According to the authors, the Analytical Hierarchy

Process approach is used to determine criteria in 50% of studies in this subject.
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2.9 Case Study

2.9.1 General

Analysing how modifications to one or more parameters of a system or model
impact its performance or behaviour is known as parametric study. This kind of
analysis involves methodically varying a set of input parameters to see how they
affect the system's or model's output. A parametric study aims to maximize the
system's or model's performance and provide a deeper understanding of its
behaviour. Here are few case studies that illustrate the factors analysis.

2.9.2 Tram-Train Systems in Europe (Karlsruhe & Kassel)
A hybrid phrase, "tram-train" has been used to refer to several different kinds of

transportation services. A tram-train system is described as "a railway system that
produces a direct connection between a city's town centre and its regional area” in
this study (Figure 8). It travels along tram lines throughout the city, sometimes on
public roads, and abides by tram regulations. It operates in the area on typical
heavy rail tracks and complies with heavy rail laws (along with certain extra ones).
This implies that heavy rail trains on the regional rails and city trams share tracks
with tram-train vehicles. Making the best use of the current infrastructure is one of

the key objectives of the tram-train service.

A : Karlsruhe City Center
B : Regio Tram Kassel meets heavy rail

Figure 8: Tram -Train System
Source: Journal of the Transportation Research Board, No. 2275

Two important elements influencing passenger mode choice are travel time and
comfort. Regrettably, many cities' typical commuter rail systems do not have direct
connections between the city centre and their suburban rail network. As a result,
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people must switch between regional and urban transit networks, which makes
travel less comfortable and takes longer.

This issue is intended to be resolved by the tram-train method, which connects
regional heavy railway infrastructure with urban tram systems. Direct
communication between the city centre and its suburbs is made possible by the
linkage, which shortens travel times, improves comfort, and boosts productivity.
The ease of accessing the city centre will determine how beneficial this direct
connection is now.

Investment expenses are lowered since tram-train systems typically run on pre-
existing infrastructure in both urban and rural locations. Moreover, operating costs
for the lightweight vehicles are lower than those of traditional trains.

With these benefits at first, a lot of people thought that tram-train systems were the
best option for any city with abandoned railway tracks in the suburbs. But as
evidenced by the scant number of projects implemented since Karlsruhe's

successful application, they might not always be suitable.

2.9.3 Success and Challenges in Modernizing Streetcar Systems
(Melbourne & Toronto)

The reason street running is the least preferred right-of-way (ROW) configuration
for light rail and tram systems is that it "causes considerable friction with other
vehicles, impeding both the streetcars and the auto traffic." While most developed-
world cities have eliminated their streetcar networks, significant networks still exist
in Toronto, Canada, and Melbourne, Australia. While some observers have viewed
the continuation of these systems as visionary, resolving conflicts between
streetcars and increasing traffic on the roads is a significant concern. For
contemporary streetcar systems, poor running speeds, unreliability, safety, and
challenges in ensuring universal access are major problems.

The planning and administration of the streetcar systems in Toronto and Melbourne
are described in detail in this case study. There is a comparison between the kinds
of difficulties encountered in service delivery. The difficulties of developing
contemporary, high-calibre streetcar transit systems are examined, and success

factors are determined for each programme.
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This case study has covered several strategies for successfully modernizing

streetcar systems. They are listed in the following order:

Traffic Signal Priority — Crossings are where a large percentage of
streetcar delays happen. Transit-signal priority (TSP), which extends or
quickly restores the green phase, can be used to reduce traffic signal
delays, and increase streetcar performance by extending the running
duration of transit vehicles. In Toronto, a TSP implementation programme
is underway.

TSP has been installed at about 160 transit line junctions. Each year, TSP
is installed at one new route and a few additional "infill" junctions along older
transit corridors; normally, between thirty and forty new intersections are
equipped.

Dedicated Right-of-Way - The separation of automobile traffic and
streetcars with a dedicated, physically dividled ROW has been designated
as a priority by the City of Toronto and TTC. There are obvious advantages
to this kind of procedure.

As far as being able to "give streetcars the speed, safety and time
advantage necessary to compete effectively with the automobile and shift
commuters to transit," this is the only practical mode of operation. It
provides streetcars with the speed, safety, and time advantage needed to
successfully compete with cars and encourage commuters to choose public
transportation.

Proof-of-payment (POP) fare system - A proof-of-payment (POP) fare
system's goal is to shorten the amount of time vehicles remain at stops.
Any door on the car may be used by passengers boarding with a valid POP
(i.e., transit pass or paper transfer). A paper POP is also given to travellers
who pay their fee and enter through the front door. This is not the case with
the pay-on-entry system that is now in place on most Toronto streetcars,
where passengers are required to enter through the front door and either
present a valid pass or transfer or pay a fare (precise change, ticket, or
token). The main benefit of the POP system is that all doors may be used

for boarding, which lowers dwell times and streetcar speeds accordingly.
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iv. Increase streetcar capacity - In Toronto, articulated streetcars and the
suggested multiple-unit concept are examples of this, as is Melbourne's
deployment of the 5000 series of Combines trams. reported to be effective
in Toronto; however, there is conflicting data in Melbourne, where the

broader advantages of larger cars were not considered.

2.9.4 Bi-Directional Trams (Poland)
For modern cities, implementing smart and sustainable urban public transport is a

significant task. Due to society's growing transportation needs, it is necessary to
look for ways to make public transportation more appealing. Considering the
primary goal of this paper was to ascertain the potential consequences of
implementing bi-directional trams within the framework of the sustainable and
smart city idea. The research technique included desk research, primary research
utilizing the Delphi method, a case study, and participant observation to achieve
the stated goal. The Polish city of Szczecin served as the study's research subject.
The purpose of this research was to ascertain the potential outcomes of
implementing a bi-directional tram within the framework of the smart and
sustainable city concept. The authors of this article examined the consequences
of adopting the bi-directional tram to enhance a tram system's functionality based
on the outcomes of the literature review and the research findings collected using
the Delphi technique.

A switch-back terminal is all that is required for a bi-directional tram to turn around
instead of a tram loop (Figure 9). It gives the trams the ability to shift their direction
of travel while also potentially acting as the terminus. This is especially useful when
there is not enough room for a tram loop or when the area is intended to be used

for other uses.
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Figure 9: Operation of a bi-directional tram on a route with switch-back terminals

at both ends of the tram route
Source: https://doi.org/10.3390/en15155685
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Figure 10: Tram route terminals without applying tram loops (A) Germany (B)
Belgium (C) Poland
Source: https://doi.org/10.3390/en15155685

2.9.5 Trams for Freight (Amsterdam)
In the context of intermodal urban freight distribution, this article examines the

possible applications of electric distribution vehicles (EDVs) and trams as cargo
carriers. While distribution activities are essential to society, they are also the root
of many social and environmental issues. Since most logistics chains begin or end
in metropolitan areas, moving products through these areas is an activity that
causes serious issues for all parties involved—local government, the logistics
sector, clients, and society at large, to name a few. To reduce noise, traffic
congestion, and traffic pollution—such as emissions of greenhouse gases and
other pollutants into metropolitan areas—new transportation solutions are
required. Changing the way freight is distributed in cities could be one way to
address these issues. One way to do this would be to encourage the development
of multimodal transportation options, such as mixing rail and road transportation.
Based on data gathered from interviews conducted in Amsterdam and a review of
the literature, a conceptual model and a low-emission idea utilizing electric vehicles
on Gothenburg trams are presented. The idea makes use of methods from the
automobile, train, and freight industries.

There are five primary sections of the paper. First, the introduction discusses the
words' nomenclature that appear throughout the study. Second, a study of the
literature was done on the light rail projects that had been implemented in Europe
in the past, and then a review of the literature on the usage of electric distribution
trucks in Europe. Thirdly, the four main tram projects are introduced. A literature
review is the source of the information from Dresden, Vienna, and Zurich, while

empirical data from interviews is the source of the information from Amsterdam.
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Fourth, a comparison of the cities' differences and similarities is the basis for a
conversation. Finally, obstacles and suggestions are noted, and a potential future

concept for the Gothenburg example city is analysed and given.
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CHAPTER 3: STUDY AREA

3.1 Site Context

Kolkata reigns as the capital of West Bengal, gracing the eastern banks of the
Hooghly River. It serves as the main passage for trade and communication to
Northeast India and thrives as the economic, commercial, and financial heart of
Eastern India. Bustling with a population of 4.5 million within the city limits and over
14.1 million in the greater metropolitan area (as per the 2011 census), Kolkata
holds the distinction of being India's seventh most populous city and third most
populous metropolis. In 2021, the number of registered voters in the Kolkata area
crossed an impressive 15 million.

Kolkata boasts the title of India's oldest operational port, holding significance as
the nation's sole major riverine port. Beyond its commercial prowess, Kolkata is
celebrated as the cultural capital of India. The city boasts the second-largest

Bengali-speaking population in the world, following Dhaka.
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Map 1: Kolkata in India's context
Source: Author Generated
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3.2 Demography

Encompassing 205 sg. km, the Kolkata Municipal Corporation (KMC) acts as the
core of the much larger Kolkata Metropolitan Area (KMA) which sprawls over
1886.67 sg. km. The KMC essentially represents the densely populated urban
centre of Kolkata. The KMC is currently subdivided into 16 administrative blocks
(boroughs) further divided into 144 wards (including recent additions) (Map 1).
These divisions translate into 21 assembly constituencies and 3 parliamentary
constituencies. While large-scale industries are absent within the KMC area itself,
a multitude of small-scale industries thrive here, particularly concentrated along the
banks of the Hooghly River. Despite the lack of heavy industry, the KMC plays a
vital role as a significant market for eastern India. It Serves as a crucial trade
gateway for neighbouring nations like Nepal, Bangladesh, and Bhutan, in addition
to northeast India. The Directorate of Census Operations in West Bengal has
provided an official Census 2011 information for the district of Kolkata. Census
authorities in West Bengal's Kolkata District also counted important individuals. In
2011, there were 4,496,694 people living in Kolkata, with 2,356,766 men and
2,139,928 women. In the 2001 census, there were 4,572,876 people living in
Kolkata, of which 2,500,040 were male and 2,072,836 were female. The population
of Kolkata District made up 4.93 percent of the entire population of Maharashtra.
This percentage of Maharashtra's population for Kolkata District was 5.70 percent

in the 2001 census.

3.3 Administrative Boundaries
In the context of Kolkata, the terms "borough™ and "ward" refer to administrative
divisions within the city. Here is a brief explanation of each term:

i.  Borough: A borough is a higher-level administrative division in Kolkata. The
city is divided into several boroughs, each headed by a Borough
Chairperson. The primary purpose of boroughs is to decentralize
administrative functions and provide efficient governance at the local level.
The boroughs in Kolkata are responsible for various civic services, including
maintenance of roads, sanitation, water supply, street lighting, parks, and

community centres. Currently, Kolkata is divided into a total of 16 boroughs.
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ii.  Ward: A ward is a smaller administrative division within a borough. Each
borough is further divided into several wards. The number of wards in each
borough can vary depending on factors such as population density and
geographical area. Wards are headed by councillors who represent the
residents of their respective wards. The councillors play a crucial role in
addressing local issues, providing essential services, and representing the
interests of their constituents. Currently, Kolkata has 144 wards.

Both boroughs and wards are integral components of the administrative structure
in Kolkata. They facilitate effective governance, decentralization of authority, and

ensure that local needs and concerns are addressed efficiently.

The Ward wise Population density of Kolkata Municipal Corporation is shown

below (Map 2):
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Map 2: Ward wise Population Density of Kolkata according to Census 2011
Source: Author Generated

As for the population data of each ward, the latest available information is from the
2011 Census of India. Here is the population data of the 15 boroughs (each
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borough has several wards) of Kolkata Municipal Corporation as per the 2011
Census (Table 3):
Table 3: Borough wise Population of KMC

Boroughs Population
Borough I (Sinthi — Baghazaar — Dumdum area) 407,932
Borough I (Shvambazaar — Shobhabazaar — Hatibagan area) 307613
Borough 11T {Manickiala — Beleghata — Ultadanga area) 291,913
Borough IV (Burrabazaar — Jorasanko — Rajabazaar area) 332965
Borough V (Lalbazaar — Chandni Chowk — Sealdah area) 289 351
Borough VI (Dharmatala — Entally — Taltala area) 253,077
Borough VII (Park Street — Bemapukur — Dhapa area) 238 464
Borough VIIT (Chelta — Paddapukur — Bullyvpunge area) 337,066
Borough IX (Garden Reach — New Alipore arga) 353,902
Borough X (Dhakuria — Jadavpur — Tollvgunge area) 332965
Borough X1 (Bansdroni — Putiari area) 277,302
Borough XII (Gania — Santoshpur — Ajay Nagar anea) 369591
Borough XIIT {Barisha — Haridevpur area) 381,022
Borough XIV (Behala — Sarsuna — Thakurpukur area) 235784
Borough XV (Metiabruj — Mudiahi area) 292,758

Source: Census 2011
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Map 3: Demonstrate the borough wise ward division in KMC
Source: Kolkata Municipal Corporation, 2016
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3.4 Evolution of KMC - Land Use - Land Cover Change since
1873

Researchers used a technique called supervised classification to analyse how land
use within the Kolkata Municipal Corporation (KMC) has transformed over a
remarkable 149 years, from 1873 to 2022. This analysis sheds light on the city's
evolving spatial patterns by focusing on three major land use categories: (1) urban
settlements encompassing all sealed surfaces like roads and buildings, (2)
vegetation zones including roadside trees and green fields, and (3) wetlands such
as ponds, lakes, and canals. The findings are presented in two parts: a
comprehensive overview for the entire KMC area followed by a more granular
borough-by-borough analysis to provide a deeper understanding of these land use
changes.
3.4.1 Overview
For the Kolkata Municipal Corporation area (KMC) the three major land use
classes.

i.  Urban settlements

ii. Vegetation

iii.  Wetlands
A supervised classification technique analysed land-use changes within the
Kolkata Municipal Corporation (KMC) across a staggering 149 years, revealing
significant shifts in spatial patterns. The study divided this period into sixteen time
slices spanning 1873 to 2022. Most notably, urban settlements exhibited a
dramatic rise. In 1980, they occupied only 49% of the KMC area. By 2020, this
figure had skyrocketed to 79%, signifying that nearly the entire area (161.91 sq.
km) was now classified as urban settlements (Map 4). Interestingly, the growth
between 1980 and 1990 for urban settlements was minimal, with a mere 2%
increase from 100.17 sg. km to 103.89 sq. km. However, a turning point came
between 1990 and 2010. During this period, urban sprawl accelerated rapidly. The
area covered by urban settlements reached 71% (145.34 sq. km) in 2000, followed
by another substantial increase of 7% by 2010. By then, a staggering 78% or
162.08 sg. km of the total KMC area was classified as urban (Map 4). This data
highlights the dramatic transformation of Kolkata's landscape over the past century

and a half, with a clear trend towards increasing urbanization.

Reconnecting Urban Spaces: A Strategic Approach to Tramways through Heritage Route Mapping
(A Case of Kolkata) 30



Study Area

The study revealed a concerning trend of dwindling natural spaces within the
Kolkata Municipal Corporation (KMC) over the 149-year period (1873-2022).
Wetlands bore the brunt of this decline, with their area contracting from a
substantial 47.15 sqg. km to a meagre 8.70 sq. km (Map 4). Vegetation patches also
suffered significant losses, shrinking from 58.60 sq. km to 35.31 sq. km.
Interestingly, bigger trees formed a dominant part of the vegetation cover in 1980,
sprawling across an impressive 29% (58.60 sq. km) of the KMC area. This green
cover even flourished, reaching a peak of 39% (81.12 sq. km) by 1990. However,
a concerning shift began thereafter. The area under vegetation patches went into
a steady decline, dipping to 21% in 2000 and finally settling at a concerningly low
17% in 2022 (Map 4). It is important to note that Figure 10 might show a slight
increase in vegetation cover in specific pockets of eastern and southern Kolkata
between 2010 and 2020. However, this localized rise fails to negate the overall
trend of habitat loss throughout the KMC. This highlights the urgent need for
sustainable development strategies that prioritize the preservation of Kolkata's
dwindling natural spaces.

The analysis exposed a complex interplay between wetlands and vegetation within
the Kolkata Municipal Corporation (KMC) during the 149-year period (1873-2022).
While the overall trend pointed towards a decline in both wetlands and vegetation
cover (Map 4), a closer look reveals a fascinating shift. Wetland areas witnessed a
drastic reduction, plummeting from a significant 47.15 sqg. km to 20.90 sqg. km.
Interestingly, this does not necessarily imply a direct conversion to urban spaces.
Data suggests that these wetlands might have undergone desiccation and
subsequently became overgrown by vegetation (Map 4). The most dramatic
wetland loss occurred between 1980 and 1990, with their extent shrinking by more
than half, from 23% to a meagre 10% of the total KMC area. The subsequent
decades saw a continued decline in both wetlands and vegetation. By 2020,
wetlands had dwindled to a precarious 4% (8.7 sq. km) of the KMC, although this
represented a slight increase (1%) compared to 2010 (7.42 sq. km). This
information underscores the need for further investigation into the factors affecting
Kolkata's wetlands and the potential ecological consequences of their

transformation into overgrown areas.
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Map 4: Evolution of Tram with decade wise Distribution of Urban Settlements in

KMC (1873 - 2022)

Source: Author Generated
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3.5 Comparison with Other Metropolitan Cities

Although India is now a hub of 9 metropolitan cities (Including Delhi, Mumbai,

Kolkata, Chennai, Ahmedabad, Bangalore, Hyderabad, Pune, and Surat), 4

leading Indian Metropolitan cities are compared here to understand national

scenario in India. Sure, here is a comparison of the transportation systems in

Kolkata, Mumbai, Bangalore, and Chennai based on available data:

Kolkata: - Metro Rail: Kolkata has the oldest underground metro system in
India. It currently has a single operational line and a total length of 27.22 km
with 24 stations. The city has plans to expand the metro system with multiple
new lines in the future. - Buses: Kolkata has an extensive bus network with
both state-run and private operators. According to a 2019 report, Kolkata
had around 6,000 buses plying on its roads. - Trams: Kolkata is also known
for its tram system, which is the only operating tram network in India. It
covers a length of 16.3 km and has a total of 25 stations.

Mumbai: - Local trains: Mumbai's suburban railway system is the lifeline of
the city's transportation network. It has a total length of around 465 km and
carries over 7.5 million passengers daily. - Metro Rail: Mumbai also has a
metro rail system, with one operational line and a total length of 11.4 km.
Several new lines are under construction or in planning stages. - Buses:
Mumbai has a large bus network operated by both state-run and private
operators. As of 2019, it had around 4,000 buses in operation.

Bangalore: - Metro Rail: Bangalore has a metro rail system that currently
has two operational lines with a total length of 42.3 km and 41 stations. More
lines are under construction or in planning stages. - Buses: Bangalore has
an extensive bus network operated by both state-run and private operators.
As of 2021, it had around 6,400 buses in operation. - Auto-rickshaws and
taxis: Auto-rickshaws and taxis are also a common mode of transportation
in Bangalore.

Chennai: - Metro Rail: Chennai has a metro rail system that currently has
two operational lines with a total length of 45 km and 32 stations. More lines
are under construction or in planning stages. - Buses: Chennai has a large
bus network operated by both state-run and private operators. As of 2021,

it had around 4,500 buses in operation. - Suburban trains: Chennai has a
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suburban rail network that connects the city with its suburbs and nearby
towns. It has a total length of around 640 km and carries over 1 million
passengers daily.
Overall, all four cities have a mix of transportation options, with each having their
own strengths and weaknesses. However, Mumbai and Kolkata have particularly
well-developed rail networks, while Bangalore and Chennai have invested more in

expanding their metro systems in recent years.

3.6 CTC - Overview of Calcutta Tram Corporation

The oldest continuously operating business of its sort in Asia is the tram system in
Kolkata, which was founded in 1873. The Calcutta Tramways Company (CTC) was
formally established in 1880 to manage the business. Before trams were electrified,
the firm had 166 horse-drawn trams operating on a 19-mile line. The CTC now
operates 275 trams with a 200-passenger capacity. Seven tram depots are located
throughout the city (Basu, 2014).

The CTC is in a crisis, having had to eliminate more than half of its tram lines just
in the previous ten years due to dramatically dropping tram ridership over time and
rising operating expenses. Other factors contributing to the CTC's deteriorating
condition include their inability to postpone paying their energy and transformer oil
bills, the fact that they barely make enough money each day from operating trams
to pay the salaries of less than a thousand workers, and the fact that the location
of their trams makes it difficult for potential passengers to reach them.

To make matters worse, the CTC added to its financial problems by spending
money to upgrade the trams' infrastructure, such as installing air conditioning in
them. These trams were then leased to the city's tourism department to be used in
a "Heritage Tour" of the city, which costs 260 per ticket. However, the move was
unsuccessful, the Heritage Tour campaign fared poorly, and tram use continued to
decline (Dey Oindrila, 2017).

According to The Economist, trams will not be able to compete with modern forms
of transportation, both economically and in terms of convenience. Many financial
analysts say trams are outmoded and unprofitable. The Federal Transit
Administration's 2010 survey, for instance, found no evidence that tram systems

were significantly stimulating employment or the economy. Nevertheless,
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developers continue to argue that trams are essential for creating jobs and raising
employment rates, despite the lack of empirical evidence to support their claims.
The construction of tracks and the production of trolleys also come at a high
expense.
However, Kolkata has been able to maintain tram service whereas every other
significant Indian city has all but eliminated it. The low cost of the fare is the cause
of this. “The magazine Desh used to cost 1.5 annas while our ticket was 1 anna.
Desh now costs Rs 2.50, and we have only reached 35p, according to CTC chief
A.K. Dutta”.
Since its founding, the CTC has experienced significant adjustments. It was
officially nationalized in 1976 after being taken over by the West Bengal
government's transport department in July 1967, but it returned to almost its
previous status when a government-owned corporation was established on
February 1st, 1983. It now performs the same duties as a public sector firm and
can get a market loan.
Today's trams are still operating thanks in large part to the CTC. The management
contend that far than being outdated, trams might really be the solution to India's
failing urban transportation infrastructure. Their case is strengthened by the
National Transport Policy Committee, led by B.D. Pande, which stated in 1980 that
all efforts should be made to expand the current Calcutta tram service and that
tramways should also be introduced in the major cities of Hyderabad, Bangalore,
Ahmedabad, Kanpur, and Pune (Dey Oindrila, 2017).
The fact that trams rely on an exclusive supply of around 17 MW per day, which is
never reduced, is another important reason in the sustainability of the tram system
in the metropolis plagued by a chronic power crisis. Sometimes there could be a
quick cut for a few seconds, but never longer. The system is treated as a priority
region and is powered by ten substations of the Calcutta Electric Supply
Corporation. As a result, electricity outages seldom leave travellers stranded
(Singh, 1984).

3.7 Cycle of Negligence — CTC Trams
Throughout the history, the tramway system in Calcutta has been forced to go

through a vicious cycle of negligence, especially during the post-independence
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years. This cycle of neglect was prudently executed by each one in power across
the last 50 years or so.
The utter negligence left the tramway system stagnate at a technological era that
dated back to the mid-20th century and hence, neither the rolling stock nor the
infrastructure saw much improvement. This decades-long negligence and
subsequent public declaration by certain ministers denouncing the tramway
system by various means resulted in a change of public perception which is where
the cycle of negligence started:
i.  Successive government’s failure to maintain a proper transport system
through utter neglect.
ii.  Tram service and rolling stocks along with infrastructure fell into disrepair.
iii.  No proper maintenance and modernization.
iv. People did not get the desired service and started to shy away from using
them.
v. Patronage, as well as the revenues dropped.
vi.  Successive governments used the same excuse of less revenues behind
not modernizing the system. g. Successive governments failed to maintain
a proper transport system.
In the 1920s, the government began to focus on developing other modes of
transportation, such as buses and trains. The CTC, however, continued to operate
the trams, and the government did not invest in the system. As a result, the trams
began to deteriorate, and the tracks became worn and dilapidated. This led to
frequent breakdowns and accidents.
During the 1940s and 1950s, the situation worsened. The trams were old and
unreliable, and the tracks were in poor condition. Moreover, the government had
begun to focus on developing the metro system, and the tram system was
neglected further.
In the 1960s and 1970s, the Kolkata tram system was on the verge of collapse.
The trams were old and unreliable, and the tracks were in poor condition.
Moreover, the government did not invest in the CTC to modernize the system. This
led to a decline in the popularity of the trams, and commuters began to use other

modes of transportation.
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In the 1980s and 1990s, the government began to take some steps to improve the
tram system in Kolkata. The tracks were repaired, and some new trams were
purchased. However, these efforts were not enough to revive the system, and the
tram system continued to decline.

Today, the Kolkata tram system is a shadow of its former self. The trams are old
and outdated, and the system is no longer popular with commuters. Despite efforts
to modernize the system, the neglect of the Kolkata tram system over time has led
to its decline.

3.8 Recent Issues — Kolkata Tramways

The Kolkata tram system, while lauded for its minimal air pollution compared to
other modes of transport, faces criticism for noise generation, particularly from
older models. The Chief Justice himself acknowledged this as a major public
complaint and emphasized the government's responsibility to curb noise pollution
(Dey Oindrila, 2017). Rubber wheel belts have been proposed as a potential
solution to dampen vibrations and lessen the noise (Legal reporter 2016).
However, the source of the electricity powering the trams presents another
challenge. While electric operation eliminates tailpipe emissions within the city, it
relies on energy generated by burning fossil fuels in coal-fired plants (Dey Oindrila,
2017). This highlights the complex trade-off between air quality and noise pollution
associated with Kolkata's tram system, suggesting a need for exploring solutions
that address both concerns.

And in a city like Kolkata, which is so crowded, the trams are more of a nuisance
than a service. Because people voluntarily switched from private to public
transportation, tramways are successful everywhere in the world but not in Kolkata.
In Kolkata, this transformation did not occur, which is why the city is currently
dealing with so many problems. Even though the CTC has a serious funding
problem, they have not done anything to highlight how environmentally beneficial
trams are.

Trams can replace many vehicles, but they are constrained by tram lines and are
unable to change their direction to accommodate traffic, which was cited as another
important justification for phasing them out. Trams can only be space-efficient if

their routes are carefully planned to be incorporated into cities, which has been
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effective in European nations but catastrophic in Calcutta due to its unrestrained,
exponential expansion without appropriate planning. (Ghosh 2016).

Although there are several good reasons to doubt trams' feasibility, many would
contend that their eco-friendliness justifies the work required to implement them on
a broad scale. Some theories that the reason trams are being phased out is
because the State Government is greedy and wants to sell property owned by the
CTC to earn money to pay for the enormous losses.
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CHAPTER 4: SITE VISIT AND DATA COLLECTION

4.1 General

Data collection is a crucial part of the research project. It is the process of collecting
and assessing information based on relevant attributes in a systematic manner.
The process of data collection allows the researcher to answer research questions
and analyse possible outcomes. Data should be adequately useable and reliable
for better Analysis. It is carried out through field studies, inventory data, personal
interviews of the various stakeholders and beneficiaries. Field studies give an
accurate picture of the existing scenario of the study area. This chapter includes
data collection methodology with the data source. To carry out the research
requirements, primary and secondary data are collected.

4.2 Primary Data Collection

The process of data collection is relevant to the objectives defined and the
outcomes expected from the study. A more detailed and comprehensive study is
essential to assess the collected information in two basic components, viz. primary
data sources and secondary data sources. The primary data usually referred to
data originated from field surveys and collected by the researcher. Here physical
survey of existing Tram Routes, Depots, Tramcars carried out to get the existing
scenario. Semi-structured interviews of various stakeholders including, city
officials, and the Tram users were conducted for primary data collection.
Questionnaires were also prepared to understand public perception for Kolkata
Trams. The list of Interviewees (Officials, local experts) for primary data collection
are shown below:
i.  Dr. Utpal Roy (Associate Professor), Dept. of Geography, University of
Calcutta
il.  Ar. Sumon Gupta (Architect & Planner), Aakriti, Kolkata
iii.  Ar. Diptiman Samanta (Architect & Planner), Aakriti, Kolkata
iv.  Subham Pramanick (Senior Research Fellow), Dept. of Geography,
Ballygunge Science College
v. Indranil Maity (Research Assistant), Dept. of Geography, Ballygunge
Science College
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vi. Fayaz Ahmed (Manager), RITES Ltd.

4.2.1 Questionnaire and Surveys
A quantitative analysis on one of the key stakeholders in the tramways system, the

public, was conducted because of the research to better understand the factors
influencing the survival of the tramway systems in Kolkata. In this sense, both those
who use trams and those who do not become significant factors to consider. For
the study of Kolkata's residents, an in-person survey was conducted to learn why
trams were still in use, why they were such an important part of the city, and
whether tram elimination would have an impact on people's daily lives. The primary
goal was to achieve a perception of citizens of Kolkata about the trams, so
guestions were asked about their demographics, their personal and family income
levels, how frequently they used the trams, what other forms of transportation they
used, how satisfied they were with the tram services and how well they were
currently being provided, whether they thought the trams would survive, whether

they wanted them to survive, and other things.

4.2.2 Sample Identification and Description
We sought to distribute and fill out questionnaires in several areas of Kolkata,

including Esplanade, Ballygunge, Bidhan Nagar, Tollygunge, College Street, Salt
Lake and Kalighat, to get information from a diverse group of individuals. 132
people made up the sample. 60 women and 72 men made up the group. The age
group was broken down into five groups: under 18, 19 to 35 (students and young
professionals), 36 to 50 (senior professionals, early middle-aged citizens), 51 to 65

(late middle-aged citizens), and above 65 (senior citizens).

4.3 Inventory Data

Inventories allow the researcher to understand the extent of site visits needed and
avoid unnecessary delay of the work due to existing data collection. Before
commencing field studies, the preliminary information from sources like gazetteers,
manuals, development plan reports, mobility plan reports, and manuals containing
information about the Kolkata Tramways was gathered and documented. The

reports were collected from the Kolkata Municipal corporation, Kolkata
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Metropolitan Development Authority (KMDA), West Bengal Transport Corporation
(WBTC) Office and Paribahan Bhavan.

4.4 Road Network Inventory Survey

Despite having over 37 defined routes from Initial Stages, currently only 3 routes
are operational. Road Network Inventory survey has been done on 9 routes out of
which 3 routes are operational and 6 routes are closed routes (Map 5).
i.  Ballygunge — Tollygunge (Operational route)

ii. B.B.D Bag - Gariahat (Operational route)

iii. B.B.D Bag - Shyam bazar (Operational route)

iv.  Howrah Bridge — Belgachia (Closed route)

v. Howrah Bridge — Bidhan Nagar (Closed route)

vi.  Khidirpore — Esplanade (Closed route)

vii. B.B.D Bag — Bagbazar (Closed route)
vii.  B.B.D Bag — Raja bazar (Closed route)

ix. Kalighat — Khidirpore (Closed route)
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Map 5: Detailed Tram Routes in Kolkata
Source: Author Generated
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4.5 On Board Public Transport Survey

To get an overall idea about trip purpose, trip frequency, users’ profile, and OD

data. On board Public Transport survey has done on 3 operational Tram routes. A

Total 53 samples collected.

Ballygunge — Tollygunge (Operational route) — 22
B.B.D Bag — Gariahat (Operational route) — 14
B.B.D Bag — Shyam bazar (Operational route) - 17

4.6 Organizational structure —WBTC

The West Bengal Transport Corporation (WBTC) is a state-owned public transport

company in West Bengal, India. The company is responsible for providing various

transportation services including buses, trams, and waterways in the state of West

Bengal.

WBTC has a hierarchical organizational structure with several levels of

management. The structure is as follows:

Board of Directors- The Board of Directors is the highest level of
management in the organization. It is responsible for the overall strategy
and policy decisions of the company.

Managing Director- The Managing Director is responsible for the day-to-day
operations of the company. They oversee the various departments and
ensure that the company's objectives are met.

General Manager (Operations)- The General Manager (Operations) is
responsible for the overall operation of the company. They supervise the
different departments and ensure that the transportation services are
delivered efficiently.

General Manager (Administration)- The General Manager (Administration)
is responsible for the administrative functions of the company. They oversee
the finance, HR, and legal departments.

Chief Engineer- The Chief Engineer is responsible for the maintenance of
the company's transportation infrastructure. They oversee the repair and

maintenance of buses, trams, and other vehicles.
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vi. Divisional Manager- The Divisional Manager is responsible for the

transportation services in a particular division or region. They oversee the

operations and ensure that the services are delivered efficiently.

vii. Departmental Manager- The Departmental Manager is responsible for a

specific department within the organization. They oversee the daily

operations of the department and ensure that the objectives are met.

Overall, the hierarchical structure ensures that WBTC can efficiently manage its

transportation services and meet the needs of the people of West Bengal (Figure

11).

CHAIRMAN

BOARD OF DIRECTORS

I MANAGING DIRECTOR | DIRECTORS
General
| Manager
[ I |
Chief Accounts Officer- Chief Operating Chief Engineer Works
cum-Secrelary Manager (PWE&E) Manager
T Contmwller of Chief Medical
l S— Ii Stores Officer
- 1 - - — - - —I [ [ - Dy.
S.E O. M. \ S.E S.E. S E. S.E. S.E S.E C M‘ 0.
(Bus) Bdg) || ®PW) (OH&C) (T'ram) (Tram (Bus ﬁ_‘ —
S — ' Store) Store) e
| | SLM.O.
O.8.D.(P) l
s I
PO(A) L&C.O. || Treasur FO“ A E T.O. A E A.E A E A.E I LWO. J A E M.O.
(Bus) (Bldg) (PW) (OH&C) (Tram) (Tram
Store)
I AL&C.O. J | 1.AO. | l 150 ‘ { 11O, J
Note: OM-Operating Manager S.Ji.- Senior Fngineer Dy C.M.O- Deputy Chief Madical Officer 0.5.D(P) O.5.D.(Personnel)
P.O.(A) Personnel Of ficer (Admin.) Sr.M.O--Senior Medical Officer A.O- Accoun ts Officer T.O- Traftic Officer
AL~ Assistant Fingineer 1.&QO- Law & Claims Officer J.T.O.- Junicr Traffic Officer J.AO- Junior Accounts Officer
ALCO- Assistant Law & Claims Officer LWO- Labour Welfare Officer MO- Medical Officer 1.8.0- Junior System Officer
Figure 11: Organizational Hierarchy of WBTC
Source: https://wbtc.co.in/
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CHAPTER 5: DATA ANALYSIS

5.1 Analysis to Identify the reason of Tram route closures post
2000

In a bid to understand the factors behind tram route closures in Kolkata,
researchers embarked on a comprehensive investigation. This primary survey
employed a two-pronged approach, utilizing both visual and social elements. A
photographic survey documented the current state of closed tram routes, capturing
their infrastructure and surrounding areas. Stakeholder discussions, another
crucial piece of the puzzle, were conducted along all affected routes. These
discussions included a diverse range of individuals: tram users, those indirectly
impacted by tram operations (passive tram users), and officials responsible for
administration and law enforcement. To ensure a holistic understanding, tram
routes, depots, and terminals were meticulously mapped using GIS software.
Finally, by carefully analysing stakeholder perspectives alongside the visual data
and mapped infrastructure, researchers were able to draw inferences about the
reasons behind closures and suspensions. This multi-faceted approach provides
valuable insights into the complexities surrounding tram route closures in Kolkata.
Delving deeper into the findings, the research team meticulously analysed the data
gathered through site inspections and stakeholder discussions. This analysis
yielded a clear understanding of the reasons behind each tram route closure or
suspension. The following breakdown details the specific factors that contributed
to the in operation of various routes, providing valuable insights into the challenges
faced by Kolkata's tram system.

i.  The Behala-Khidirpur tram link, originally part of the Joka-Khidirpur route,
met an unfortunate fate. Initially, a temporary suspension was implemented
to facilitate the construction of the Taratala flyover. Plans existed to realign
the tram line alongside the completed flyover, offering a permanent solution.
However, these plans never materialized, leading to the permanent closure
of the route. This closure severed a vital transportation link. The route not
only provided connectivity with the crucial Majerhat station on the circular
railway but also functioned as a direct link between the southernmost

reaches of Kolkata and the central hub of Esplanade via Khidirpur. This
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permanent closure significantly impacted the travel options for residents in
the southern part of the city.

ii.  The closure of the Dalhousie terminal was not just the demise of a single
location; it marked the severing of vital connections for several tram routes.
To facilitate the construction of an underground car park near the state
Secretariat and the terminal itself, the decision was made to permanently
shut down Dalhousie. This closure rippled outwards, impacting tram routes
originating from areas like Sealdah railway station, Bidhannagar, and
Shyambazar. These routes played a crucial role in transporting passengers
directly to the city's central business district, a hub brimming with
government offices, private companies, and bustling markets. With
Dalhousie's closure, residents from these areas lost a convenient and
economical tram connection to the heart of Kolkata's commercial activity.
The impact was not just on commuters; businesses that relied on foot traffic
from tram riders also likely felt the strain. This instance highlights the domino
effect that infrastructure changes can have on a city's transportation
network.

iii.  The Behala-Joka tram route suffered a double blow, ultimately succumbing
to the march of progress. Originally boasting a dedicated right-of-way and
known for its efficient and speedy service, this route was the first victim of
the expansion plans for Kolkata's North-South metro corridor. Construction
of the elevated metro line necessitated the permanent closure of the Behala-
Joka link. While geographically isolated from the rest of the tram network
after the 2002 closure of the Behala-Khidirpur link, the Behala-Joka route
provided a vital service within its own microcosm. The Calcutta Tramways
Company had even established a mini workshop at the Joka tram depot to
ensure smooth operations through minor maintenance and repairs. Though
it once connected directly to Esplanade, the route's primary function in its
later years was to ferry residents from southern neighbourhoods to the
bustling commercial hub of Behala. This closure not only severed a link to
a major business district but also disrupted the daily commutes of many who

relied on the tram's efficiency for their intra-city travel.
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iv. ~The closure of the tram routes operating between Galiff Street and
Bagbazar terminals, and onwards to Esplanade and Howrah Bridge
terminals, dealt a blow to both public transport accessibility and the historic
character of North Kolkata. While the stated reason was excessive
congestion on Rabindra Sarani, a narrow street with a right-of-way of less
than 10 meters, the decision prioritized private vehicles over a more
sustainable and space-efficient mode of transport. This closure also
stemmed from legal disputes with residents around the Bagbazar terminal.
This tram route served as a lifeline for residents and businesses in the area.
It provided seamless connectivity through narrow streets where buses could
not navigate, making it an essential part of daily commutes and commercial
operations. The route's significance extended beyond practicality; it weaved
through the vibrant tapestry of North Kolkata. Passengers were offered a
glimpse into the bustling commercial markets of Bara Bazaar, Tirreti Bazaar,
and Bagri Market, alongside architectural gems like Nakhoda Masjid and
Jorasanko Thakurbari, the ancestral home of Rabindranath Tagore.
Furthermore, the route offered a vital connection between the central
business district and the ferry services at Bagbazar terminal. The elimination
of this tram route not only disrupted travel patterns but also severed a
valuable link to the cultural heritage of the area.

v. The Kalighat-Khidirpur tram route, a historic link that connected the city's
oldest tram depot (Kalighat) to the bustling industrial and commercial area
of Khidirpur, fell victim to an unfortunate incident. The collapse of the
Majerhat Bridge in 2018 triggered safety concerns about the Kalighat
Bridge, leading to its permanent closure for tram services. Fearing
compromised structural stability, the West Bengal government appointed an
expert committee to assess all bridges over 50 years old. Their study
revealed a harsh reality: acidic and toxic fumes emanating from the polluted
waters of the Tolly Nullah had taken a toll on the bridge's health, deeming it
unfit for tram operations. This closure severed more than just a physical link.
The route served as a familiar sight for students attending prestigious
institutions like St. Thomas College of Engineering and Technology and St.
Teresa's Secondary School. It also offered convenient access to the
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Laxmipat Singhania Academy, the Alipore District and Sessions Court, and
even Alipore Central Jail. Further adding to its significance, the route
provided a crucial connection point with the metro corridor at Hazra and
Rashbehari stations. The loss of this tram line not only disrupted daily
commutes for residents and employees in these areas but also weakened
the overall connectivity of the city's public transport network.

vi.  The expert bridge committee's verdict on the Belgachhia Bridge proved to
be a harsh blow to the city's tram network. Deemed unfit for tram operations
due to structural concerns, the bridge effectively cut off all tram routes
extending to the Belgachhia tram depot. This closure forced the curtailment
of these routes, leaving Shyambazar tram terminal as the new endpoint.
The situation was particularly disheartening considering the recent (2018)
completion of concretization work on the Belgachhia Bridge tram tracks.
This project, undertaken to improve the track's condition and potentially
extend tram operations, turned out to be a waste of valuable capital
resources. The abrupt closure left many questioning the foresight behind
the concretization project and highlighted the challenges faced in
maintaining Kolkata's aging tram infrastructure.

vii.  The COVID-19 lockdown threw a spanner in the works for tram commuters,
particularly those who relied on routes originating from the Howrah Bridge
terminal. These trams, which once traversed the bustling Mahatma Gandhi
Road, remain suspended even as the city inches back to normalcy. While
the West Bengal Transport Corporation (WBTC) has hinted at a revival, a
concrete timeline for the return of services from Howrah Bridge terminal is
frustratingly absent. The official explanation points towards the heavy
congestion that plagues Mahatma Gandhi Road, the crucial westbound
approach to the Howrah Bridge (refer to Figure 36 for a visual representation
of the traffic situation). This gridlock seems to be a major hurdle in resuming
tram operations along this route. It is important to remember that this route
served as a vital link, connecting various parts of the city to the iconic
Howrah Bridge and the bustling commercial and transit hub of Burra Bazaar.
With its current suspension, commuters have lost a convenient and

economical way to access these key areas. The unanswered question
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remains: will the trams return, or will this suspension become a permanent
disruption to Kolkata's public transport network?

vii. A shadow fell over Kolkata's most iconic tram route - the Esplanade-
Khidirpur line (Route 36) - in the wake of the COVID-19 lockdown. This
grand old dame of the city's electric tram network, boasting the distinction
of being the oldest electrified route, currently remains suspended. A double
whammy dealt the trams a heavy blow. Firstly, the construction of the
Esplanade metro terminal, a vital part of the East-West metro corridor,
blocked their entry point at the Esplanade terminal. Secondly, the ferocious
cyclone Amphan, which lashed Kolkata in May 2020, wreaked havoc on the
city's infrastructure, damaging the route's overhead wires and other
elements. This route was not just a mode of transport; it was an experience.
With a reserved right-of-way for most of its journey, the tram glided past the
sprawling greens of the Maidan, offering passengers a breathtaking vista of
the city skyline. It served as a vital artery, connecting the industrial and
commercial hub of Khidirpur to the bustling heart of Kolkata - the Esplanade,
a central business district teeming with commercial activity, prestigious
institutions, and tourist attractions. The current suspension leaves a void in
the city's public transport network, and many residents wait with bated
breath to see if this iconic tram route will once again grace the streets of
Kolkata.

5.2 Stakeholder discussions to understand the Tramway

System of Kolkata
Interviews and discussions were carried out with various stakeholders of the tram
network to understand their views on tramway system of Kolkata. Discussions were
carried out at locations. The stakeholders included persons who use trams
frequently or rarely, persons who are directly or indirectly affected by the operations
of trams and persons from the administrative, Academician, Researcher, Individual
Professionals, and Tram users of Kolkata. Excerpts from interviews with Experts

are discussed below:

Reconnecting Urban Spaces: A Strategic Approach to Tramways through Heritage Route Mapping
(A Case of Kolkata) 48



Data Analysis

“It is the only sustainable mode of transport presently available in the city.
Tramways are being researched by other foreign nations to improve their viability
as a means of transportation. India contemplates that as well.”

- Subham Pramanick (Senior Research Fellow)

“The primary issue is that the city does not have a master plan. The one that was
created in the past was flawed and the modal split did not consider the current
situation.”

- Dr. Utpal Roy (Associate Professor)

“If speed is increased, then definitely tram should replace bus/auto/mini bus
where road width is minimum.”

- Ar. Diptiman Samanta (Principal Architect)

“Increased no of vehicles leading to congestion in roadways which leads to slow
speed of tram.”

- Ar. Sumon Gupta (Principal Architect)

Excerpts from interviews with tram users are discussed below:

“Tram network should be spreaded. It may not be the older ones but the
modernized technology can be supported as it is very accessible.”

- Tram user on Gariahat-Shyambazar route

“Tram is an alternative way out to establish sustainable mobility. In Kolkata, Tram
is an emotional heritage too. World is moving towards zero emission and
sustainable mobility concept - "Tram is one of the solutions”

- Tram user on Tollygunge — Ballygunge (Route 24/29) route

“AC trams are good, but not available on many routes. No charging point and Wi-
Fi also available”

- Tram user on Tollygunge Depot
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“Tram is a cheap and green transport medium; it should be properly and
implemented “

- Tram user on Gariahat Depot

The reaction among active tram users is varied and justified. There has been a
marked increase in the number of autos since the removal of trams. Autos have
replaced the trams plying on Joka — Behala route and Kalighat — Khidirpur route. It
is the view of a parking attendant that auto drivers drive very rashly on the road
which poses a danger to auto users, other vehicles, and pedestrians on the road.
Others passive users feel that trams were a thing of the bygone era and newer
modes of mass transport such as the metro will serve the people better which is
justified with its high speed and connectivity. Others feel that congestion was a
major issue such as the case of Rabindra Sarani which has a right of way of less
than 10 metres. This is a historic route passing by many heritage buildings and
connecting the oldest neighbourhoods of Kolkata. Reserving the road for either
trams or private vehicles is a very sensitive issue which can be implemented for
the revival of trams on the route.

It can be concluded that the general view of Kolkata tram users is that they want
to see trams functional and operational at full capacity throughout the city so that

it can regain its status as a major mode of public transport in the city.

5.3 SWOT Analysis of Kolkata Tramways

The Kolkata tram system presents a unique case fora SWOT analysis, showcasing
its strengths, weaknesses, opportunities, and threats in the context of modern
urban mobility.

Starting with strengths, the tram system boasts a rich heritage and cultural
significance, making it a tourist attraction and a symbol of Kolkata's history. Its
extensive network covers significant parts of the city, providing connectivity to both
residential and commercial areas. Moreover, trams are environmentally friendly,
running on electricity and contributing to sustainable transportation options.
However, weaknesses in the system are apparent. The infrastructure is aging,
leading to concerns about reliability and safety. Limited modernization efforts have

been undertaken, affecting the system's efficiency and attractiveness to
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commuters. Operational challenges, such as traffic congestion and delays, further
hamper its competitiveness compared to other modes of transport.

Despite these challenges, there are opportunities for the Kolkata tram system. With
increasing focus on sustainable mobility, there's potential for revitalization through
modernization initiatives, including upgrades to tracks, rolling stock, and
technology integration for real-time tracking and scheduling. Integration with other
modes of transport, such as metro and buses, can enhance its overall accessibility
and appeal.

Nevertheless, threats loom over the tram system. Competition from emerging
transport services like ride-sharing and bike rentals poses a challenge, especially
among younger demographics. Financial constraints and limited government
support for infrastructure upgrades could impede revitalization efforts. Additionally,
changing urban landscapes and development priorities might prioritize other
transport modes over the tram system.

In navigating these factors, a strategic approach balancing heritage preservation,
modernization, financial sustainability, and integration with broader urban mobility
plans is crucial for the Kolkata tram system's continued relevance and success
(Figure 12).

Opportunity | X
o R .

Figure 12: SWOT Analysis of Kolkata Tram
Source: Primary Survey by Author
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5.4 User Characteristics Kolkata Tramways

The user characteristic of the Kolkata tramways encompasses a diverse range of
profiles, reflecting the system's significance and usage across various segments
of the population. Commuters utilizing the tramways include daily passengers,
often from lower to middle-income groups, relying on the affordable fares and
extensive network to connect residential areas with commercial hubs and
educational institutions. Students form a significant portion of these commuters,
appreciating the cost-effective and reliable transport option the tram system
provides.

Beyond daily commuters, tourists and heritage enthusiasts are drawn to the
Kolkata tramways, viewing them not just as a mode of transportation but as a
cultural experience. This user segment values the tramways for their historical
charm, exploring the city's heritage through leisurely tram rides along iconic routes.
Tourists also contribute to the tram system's revenue through special tour
packages and sightseeing opportunities, highlighting its dual role as a transport
service and a tourist attraction.

Moreover, the Kolkata tramways attract environmentally conscious individuals and
advocates of sustainable mobility. For this user segment, trams represent a
greener alternative to traditional vehicles, running on electricity and emitting lower
carbon emissions per passenger compared to other modes of transport. They view
supporting and using the tram system to promote eco-friendly transportation
practices and reduce their carbon footprint.

In essence, the user characteristic of the Kolkata tramways encompasses a blend
of daily commuters, tourists, heritage enthusiasts, and environmentally conscious
individuals, each contributing to the system's cultural, economic, and
environmental significance in the city's urban fabric.

The survey results revealed a gender skew, with males comprising a slightly larger
portion of respondents at 55.6% compared to females at 44.4% (Figure 13).
Interestingly, the data also depicted a clear trend in age distribution. The most well-
represented age group was 19 to 35 years old, constituting a significant 58.10% of
all respondents. This was followed by a steady decline in participation across
increasing age groups. The 36- to 50-year-olds accounted for 18.60%, while those

between 51 and 65 years old made up 11.60%. Representation dipped further for
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individuals below 18 (6.90%) and above 65 (4.80%) (Figure 14). This breakdown
provides valuable insights into the demographic makeup of the survey's

I' 030 /‘/6'505°

11.60%
44.40% ’

Below 18
® Male m19-35
Female 1
18.60% =l
Transgender #5145
= Others Above 65

55.60% 58.10%

. _ Figure 14: Age of Users
Figure 13: Gender of Users Source: Primary Survey by Author

Source: Primary Survey by Author

Taking a closer look at the survey's occupational breakdown (Figure 15), it
becomes evident that students comprised the largest group of respondents,
accounting for nearly half (48.70%) of all participants. This suggests a significant
focus on the younger population within the survey. Following this, the private sector
emerged as the second most common employment category, with 22.20% of
respondents identifying as private service workers. Business ownership came in at
a notable 10.50%, highlighting an entrepreneurial spirit among a segment of the
surveyed population. Homemakers constituted 7.40%, while government positions
accounted for 5.60%. It is worth noting the survey also captured a small percentage
of retired individuals (3.50%) and unemployed persons (2.10%). This
comprehensive occupational distribution offers a window into the professional

landscape of the survey's respondent pool.

3.50%2.10% 5.60% GovtService
7.40% ‘“‘ 2.20% = Pvt. Service
Business
m Student
® House wife
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48.70% 10.50% * Tnemployed
m Others

Figure 15: Occupation of Users
Source: Primary Survey by Author
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Unveiling the motivations behind the travel undertaken by the survey's respondents
(Figure 16), we see a clear emphasis on leisure pursuits. Recreational travel
topped the list, with a significant 35.98% of respondents indicating this as their
primary purpose. This suggests a strong desire for relaxation and exploration
among the participant pool. Educational travel followed closely behind, capturing
the interest of 25.60% of respondents, highlighting a thirst for knowledge and
personal growth experiences. Work-related travel held a respectable position at
16.84%, showcasing the importance of business trips and professional mobility.
Interestingly, business travel itself stood at 6.80%, distinct from general work travel.
This might indicate dedicated business trips separate from broader work-related
movement. Tourist travel, focused on sightseeing and cultural immersion,
accounted for 5.78% of respondents. Social gatherings and events motivated travel
for 5.50% of participants, while religious pilgrimages or spiritual journeys drew in
3.50%. This breakdown offers a fascinating glimpse into the diverse reasons

people embark on travel adventures.

m Work

m Business
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Figure 16: Purpose of Travel of Users
Source: Primary Survey by Author

Public opinion regarding the iconic trams of Kolkata leans heavily towards their
preservation and expansion (Figure 17). A resounding 66.70% of respondents
voiced their support for trams operating on new routes, showcasing a desire to see
this cultural symbol extend its reach within the city. This enthusiasm is further
bolstered by the overwhelming 88.90% who believe trams should remain a fixture
on Kolkata's streets. These findings highlight the trams' significance as a heritage
element (a huge number of respondents felt they were a heritage component) and

their continued relevance as a public transportation mode (an important public
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transit mode). While a small minority (16.70% and 11.10% respectively) expressed
opposition to new tram routes or complete removal of existing ones (Figure 17),
the dominant sentiment clearly advocates for the trams' enduring role in the city's
identity and transportation landscape.

“Tram should operational in new “Tram should remove from Kolkata?”

routes also in Kolkata?”

. 11.10%
16.70% Vs Ny,
Yes
May Be May Be
s m No
66.70% 88.90%

Figure 17: Opinion of respondents regarding importance of trams
Source: Primary Survey by Author

5.5 Analysis to examine the existing conditions of tram routes

To understand the existing conditions and problems of the tram routes of the city,
primary survey was conducted through detailed site observation and photo and
video analysis. The right of way along the tram routes was mapped to understand
if congestion on road was being caused due to narrowness of roads. To further
understand the congestion situation, traffic survey was conducted at three points
along the three operational tram routes. The land use along the tram routes was
also mapped via primary survey and mapping of heritage and tourist places,
educational institutions and commercial zones was done to understand the

purpose of travel along the routes.

5.5.1 Route —Ballygunge to Tollygunge
A trip on the Ballygunge to Tollygunge tram route in Kolkata is a journey through

the heart of a dynamic city. Winding its way for 6 kilometres through a vibrant and
bustling area, the tram offers a unique perspective on Kolkata's diverse
neighbourhoods and urban landscape (Map 6). The starting point in Ballygunge

pulsates with life. This residential and commercial hub is known for its bustling
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markets, delectable eateries, and esteemed cultural institutions. Here, the tram
becomes an integral part of the daily rhythm, ferrying residents, students, and
professionals on their errands and commutes. As the tram glides along its tracks,
the right-of-way varies between 25 and 39 meters (Figure 18), offering glimpses of

shops, homes, and the occasional heritage building, creating a dynamic tapestry

of the city's soul.
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Figure 18: Cross Section at Route Ballygunge to Tollygunge
Source: Author Generated
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Figure 19: Site Images at Route Ballygunge to Tollygunge
Source: Primary Survey by Author

5.5.2 Route - Gariahat to B.B.D Bag
Embark on a historical and cultural expedition through Kolkata aboard the tram

route stretching from Gariahat to B.B.D. Bag (Dalhousie Square). This 8.5-
kilometer journey unfolds like a living timeline, seamlessly blending modern
commerce with the city's heritage charm (Map 7). Gariahat, the bustling starting
point, pulsates with energy. Here, the tram becomes a familiar sight, transporting
residents, shoppers, students, and even tourists seeking a unique perspective of
the city. As the tram meanders through the streets, the right-of-way varies between
15 and 37 meters (Figure 20), offering glimpses of vibrant markets, trendy
boutiques, and established eateries that define Gariahat's character. As the
journey progresses, the landscape transforms, revealing Kolkata's rich past.
Passengers become immersed in the city's architectural tapestry, where colonial-
era buildings, grand government offices, and historical landmarks stand tall
alongside modern commercial complexes. This route through B.B.D. Bag, the heart
of Kolkata's business district, is a testament to the city's evolution, making it a

captivating experience for tram riders.
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Figure 21: Site Images at Route Gariahat to B.B.D Bag

Source: Primary Survey by Author
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5.5.3 Route — Khidirpore to Esplanade
Immerse yourself in the vibrant tapestry of Kolkata with a tram ride from Khidirpore

to Esplanade. This 5-kilometer journey unfolds like a living diorama, showcasing
the city's diverse neighbourhoods, cultural landmarks, and bustling commercial
districts (Map 8). As the tram winds its way through the streets, the right-of-way
varies between 24 and 45 meters (Figure 22), offering ever-changing glimpses into
the heart of Kolkata. The route acts as a time capsule, transporting you through
various eras of the city's history. Passengers become witnesses to the city's
evolution, with colonial-era structures standing proudly alongside modern
establishments. This captivating journey caters not only to residents but also to
tourists and leisure travellers seeking a unique perspective on Kolkata's essence.
For them, the tram ride becomes an unforgettable exploration of the city's cultural
heritage and bustling activity. It is a front-row seat to the daily rhythm of life in

Kolkata, offering a chance to experience the city's soul firsthand.
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Map 8: Route Khidirpore to Esplanade
Source: Author Generated
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Figure 22: Cross Section at Route Khidirpore to Esplanade
Source: Author Generated

Figure 23: Site Images at Route Khidirpore to Esplanade
Source: Primary Survey by Author

5.5.4 Route — Shyambazar to B.B.D Bag
Hop aboard a piece of Kolkata's history with a tram ride from Shyambazar to B.B.D.

Bag. This 5.9-kilometer journey is not just a commute (Map 9); it is a time-traveling
adventure through the city's vibrant soul. The starting point in Shyambazar
explodes with energy. Bustling markets and iconic cultural landmarks like the
Marble Palace set the stage for a captivating adventure. As the tram glides along
its tracks, with a right-of-way varying between 17 and 25 meters (Figure 24), iconic
sights unfold. College Street, a haven for bookworms, whizzes by, followed by the
majestic Victoria Memorial, a monument that whispers tales of a bygone era.
Passengers become part of a living tapestry, the sights, sounds, and smells
reflecting the city's diverse character. The tram acts as a bridge between eras,
contrasting the old-world charm of heritage buildings with the modern pulse of the
city. The journey reaches its climax in B.B.D. Bag, Kolkata's beating commercial
heart. Here, towering government offices and financial institutions stand tall beside

historical landmarks, etching a final image of the city's rich past and promising
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future. By the time you disembark, you will have experienced a slice of Kolkata's

essence, a captivating blend of history, culture, and modern dynamism.
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Map 9: Route Shyambazar to B.B.D Bag
Source: Author Generated
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Source: Author Generated
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Figure 25: Site Images at Route Shyambazar to B.B.D Bag
Source: Primary Survey by Author

5.6 Application of Multi-Criteria Decision-Making Techniques to
Evaluate the Heritage Sites

Evaluating heritage structures plays a crucial role in understanding their historical,
architectural, and cultural significance. This process acts as a compass, guiding
the prioritization of conservation efforts, allocation of resources, and the
development of effective preservation policies. Evaluating built heritage
necessitates a well-defined set of parameters, meticulously crafted based on
existing research and the specific context of the city. A comprehensive explanation
of these decision criteria, including their sub-parameters and assigned weights,
along with the resulting analysis forms the cornerstone of this process. This
meticulous evaluation ensures that heritage sites are not only recognized for their
value but also receive the necessary care and attention for their continued
preservation.
Initiating the AHP framework, we begin by defining the goal, assessing, and
ranking 121 heritage sites. This meticulous process hinges on a structured
hierarchy comprising five main parameters and ten sub-parameters. Each heritage
sites will be meticulously evaluated against each sub-parameters within its
respective main parameter. Subsequently, evaluations will be aggregated within
each main criterion, ultimately leading to the derivation of final weights for each
site. The four pillars of this evaluation framework are discussed below.

i. Historical Significance: P1
Historical value forms the bedrock of the very concept of heritage. It encompasses
the multifaceted tapestry of a place's past, encompassing the evolution of its
community, artistic expressions, architectural styles, and aesthetic sensibilities. As

Australia ICOMOS (2013) aptly points out, a heritage asset's ability to convey a
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connection to the past lies at the core of its meaning and significance. This
historical value manifests in diverse ways, ranging from the structure's construction
period to its association with prominent individuals, pivotal events, or influential
groups of people. By delving into these historical layers, we gain a deeper
understanding of the structure's role in shaping the community's narrative and its

enduring contribution to the collective memory of a place.

Age of structure: P11

The age of a structure serves as a fundamental indicator of the historical depth it
embodies, as emphasized by Thorold (2005). This principle holds true in the
context of Kolkata, where a treasure trove of architectural marvels stands
testament to the city's rich and layered past. From the late 16th to the 19th
centuries, Kolkata witnessed the rise and fall of various empires, each leaving
behind their distinct mark on the city's landscape. The impressive monuments
constructed by the British Colonials, Bengal Nawabs, Zamindars, Delhi Sultanate
rulers, Nizam Shahs, and Mughals offer a tangible glimpse into these diverse
historical periods. Analysing the age of these structures allows us to gauge the
extent of historical information they hold, providing valuable insights into the city's

evolution and the socio-political forces that shaped its unique character.

Historical Importance: P12

Beyond mere age, a heritage structure's historical significance is significantly
enhanced by its association with notable individuals, pivotal events, or influential
groups that left their mark on the local, regional, or even national landscape, as
emphasized by Thorold (2005). Such connections imbue the structure with a
deeper layer of meaning, transforming it from a physical entity into a tangible
narrative of the past. A building that served as the headquarters for a revolutionary
movement, a palace that housed a legendary ruler, or a monument
commemorating a significant historical event transcends its physical form to
become a powerful symbol of the forces that shaped the course of history. By
understanding these associations, we gain a richer perspective on the structure's
contribution to the broader historical narrative and its role in shaping the collective

memory of a community or nation.

Reconnecting Urban Spaces: A Strategic Approach to Tramways through Heritage Route Mapping
(A Case of Kolkata) 63



Data Analysis

il.  Architectural Significance: P2
Beyond the realm of historical significance, the architectural value of a heritage
structure delves into its visual essence and the design qualities that set it apart. As
Australia ICOMOS (2013) aptly points out, this value encompasses the structure's
style of construction, its unique design elements, the materials employed in its
creation, and the level of creative and technical ingenuity it embodies. A heritage
structure might showcase a distinct architectural style, perhaps representing a
specific era or region, or it might possess a unique and innovative design that
deviates from the norm. The materials employed in its construction, whether
traditional or cutting-edge, can also contribute to its architectural value. Ultimately,
it is the high degree of creative and technical achievement exhibited in the structure
that elevates it from the ordinary to the extraordinary, solidifying its place as a
valuable piece of architectural heritage. Analyzing these various aspects allows us
to appreciate the structure's aesthetic qualities, its contribution to the evolution of

architectural styles, and its embodiment of the technical prowess of its creators.

Aesthetic value: P21

Aesthetic value delves into the intricate details that breathe life into a particular
architectural style, transforming it from a blueprint into a visually captivating entity.
The meticulous detailing on windows, balconies, verandas, and facades
transcends mere functionality, imbuing the structure with a unique identity and
artistic expression. Each ruling regime in a city's history often leaves behind its own
distinctive architectural legacy, evident in the impressive monuments that dot the
landscape. These structures showcase the aesthetic sensibilities of their creators,
employing intricate design elements that reflect the prevailing artistic trends and
cultural influences of their respective eras. From the delicate ornamentation
adorning a Mughal palace to the clean lines of a colonial building, these aesthetic
details form a visual language that narrates the story of a place's artistic evolution
and the enduring impact of different cultures on its architectural landscape. By
appreciating these intricate details, we gain a deeper understanding of the
aesthetic values that shaped the city’s-built environment and the artistic legacy left

behind by its various rulers and inhabitants.
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Construction Style: P22

A heritage structure's architectural value transcends mere aesthetics; it serves as
a tangible embodiment of the prevalent architectural styles and design principles
of different reigns. Analysing these structures reveals a fascinating tapestry of
visual elements, design features, construction techniques, and material usage that
were characteristic of specific historical periods. Each ruling regime often left its
unique mark on the city’s-built environment, evident in the structures that showcase
typical design features, ornamentation, and construction styles associated with
their era. By meticulously examining these elements, we can trace the evolution of
architectural styles across different reigns, from the grand arches and domes of
Mughal architecture to the intricate details and ornamentation of colonial buildings.
This analysis allows us to appreciate the distinct design language employed by
each regime, reflecting the cultural influences and artistic sensibilities that shaped
their architectural legacy. Ultimately, understanding how a structure embodies the
visual elements and design principles of a particular reign enriches our
appreciation for its architectural value and its role in chronicling the city's

architectural evolution.

lill.  Socio-Economic Significance: P3

Heritage structures transcend their physical presence to play a significant role in
shaping and creating the cultural and social identity of a society. They serve as
tangible links to the past, embodying the values, traditions, and artistic expressions
of bygone eras. By preserving these structures, we safeguard the cultural heritage

that forms the bedrock of a community's sense of belonging and identity.

Community Association: P31

Heritage structures extend beyond their physical presence to play a crucial role in
shaping and defining the social identity of a local community. They often serve as
functional and symbolic landmarks, deeply woven into the fabric of neighbourhood
life. A strong association with a particular neighbourhood imbues a heritage
structure with a unique significance, transforming it from a historical artifact into an
integral part of the community's present and future. This functional role can

manifest in various ways, from providing a venue for social gatherings and cultural
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events to serving as a point of reference and orientation within the neighbourhood.
Assessing the social significance of a heritage structure requires evaluating its
level of integration into community life, its symbolic meaning within the local
context, and its potential to foster a sense of belonging and shared identity among
residents. By prioritizing structures with a strong connection to their
neighbourhoods, we ensure that conservation efforts not only safeguard historical
treasures but also contribute to the ongoing social and cultural well-being of the

community.

Tourism potential: P32

Evaluating a heritage structure's potential as a tourist destination holds significant
weight within the framework of conservation efforts. By attracting visitors, these
structures can be transformed into vibrant hubs that contribute to the community's
economic development through heritage tourism. This economic boost can ripple
through the local economy, creating employment opportunities in sectors like
hospitality, transportation, and retail. Additionally, heritage tourism can act as a
catalyst for promoting local arts and cultural activities, further enriching the
community's social fabric. By strategically positioning heritage structures as tourist
destinations, we unlock their potential to generate revenue that can be reinvested
into their ongoing conservation and maintenance. This sustainable cycle ensures
that these precious structures are not only preserved for future generations but
also contribute meaningfully to the community's present-day economic and social

well-being.

IV. Integrity: P4

A crucial aspect of evaluating a heritage structure lies in assessing its integrity,
which refers to the preservation of its critical design elements without any
significant additions or alterations. This integrity encompasses both the structural
and physical condition of the building. Ideally, the structure should retain its original
design features, materials, and overall form, as these elements are the very
essence of its historical and architectural significance. Any major modifications or
additions can compromise the structure's authenticity and diminish its ability to tell

the story of its past.
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Condition of structure: P41

A thorough evaluation of a heritage structure necessitates a meticulous
examination of its overall structural and physical condition. This assessment delves
into the building's structural integrity, ensuring its stability and ability to withstand
environmental factors and potential hazards. It involves analysing the foundation,
load-bearing elements, and overall framework to identify any weaknesses or
potential areas of concern. Additionally, the physical condition of the structure is
evaluated, considering the presence of cracks, decay, water damage, or other
signs of deterioration. This includes examining the condition of the exterior and
interior finishes, roofing materials, and any decorative elements. By meticulously
assessing both the structural and physical condition, we gain a comprehensive
understanding of the building's current state and its potential vulnerability to further
damage. This information is crucial for determining the necessary conservation
measures and prioritizing restoration efforts to ensure the longevity of these

valuable heritage structures.

Functionality: P42

An ideal scenario for a heritage structure is the continued use of its original
function. This ensures the preservation of its historical purpose and its ongoing
integration into the community's life. However, in certain cases, an alternative use
might be necessary due to changing societal needs or the structure's original
function becoming obsolete. When considering such adaptations, it is crucial that
the alternative use respects and adapts the original characteristics and elements
of the structure. This ensures that the heritage value is not compromised, and the
building retains its connection to its historical context. Additionally, the chosen new
use should be compatible with the present land-use of the surrounding area.
Integrating the heritage structure seamlessly into the existing neighbourhood or
street fosters a sense of continuity and prevents it from becoming an isolated relic
of the past. By striking a balance between respecting the original function and
allowing for appropriate adaptations, we can ensure the continued relevance and

vitality of heritage structures within the evolving fabric of the community.
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v. Proximity: P5
Proximity plays a significant role in the evaluation of heritage structures, particularly
when considering their potential as tourist destinations. ldeally, heritage sites
should be situated within walkable distance of existing tram lines. This accessibility
factor directly impacts the ease and convenience with which visitors can reach
these cultural treasures. A well-connected heritage site, accessible via public
transportation, encourages sustainable tourism practices and reduces reliance on

private vehicles, contributing to a more environmentally friendly visitor experience.

Distance from existing tram line: P51

Further enhancing the accessibility factor, a desirable characteristic for heritage
structures with tourism potential is their proximity to existing tram lines. Ideally,
these sites should be situated within a comfortable walking distance, approximately

500 meters, from a tram stop. This strategic placement offers several advantages.

Distance from existing tram Depot/Terminal: P52

Accessibility plays a crucial role in maximizing the potential of heritage sites as
tourist destinations. Ideally, these sites should be situated near existing tram
terminals or depots. This strategic positioning offers numerous advantages. Firstly,
it significantly enhances the ease and convenience with which visitors can reach
these cultural treasures. By being within a reasonable distance of a tram terminal,
visitors can easily utilize public transportation, eliminating the need for private
vehicles and promoting sustainable tourism practices. Additionally, proximity to a
tram terminal fosters a sense of connection between the heritage site and the
broader transportation network, making it a more accessible and integrated part of
the urban landscape. This convenient access not only encourages visitation but
also allows visitors to seamlessly explore the surrounding area, potentially
discovering other cultural attractions or local businesses along the way. Ultimately,
ensuring a proximity to tram terminals or depots contributes to a more enjoyable
and environmentally friendly visitor experience, maximizing the potential of

heritage sites to attract tourists and contribute to the local economy.
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Parameters for Heritage Route Analysis

Historical Architectural Socio Economic . o
Significance Significance Significance ISty Freximity
Age of Aesthetic Community Condition of Distance from
Structure Value Association Structure existing tram line
Historical Construction Tourism e Dei)s(:;?:geif::
Importance Style Potential Denol Terminal

Figure 26: Hierarchical Structure of Parameters for Heritage route Analysis
Source: Author Generated

5.6.1 Grey Relational Analysis (GRA) for ranking of Parameters
Grey Relational Analysis (GRA) provides a valuable tool for ranking parameters

based on the subjective judgments of multiple experts. In this context, we have four
experts who have ranked a set of parameters related to heritage sites evaluation.
The list of experts is listed below.
1. Dr. Utpal Roy (Associate Professor), Dept. of Geography, University of
Calcutta
2. Ar. Sumon Gupta (Architect & Planner), Aakriti, Kolkata
3. Subham Pramanick, (Senior Research Fellow) Dept. of Geography,
Ballygunge Science College
4. Indranil Maity (Research Assistant), Dept. of Geography, Ballygunge

Science College

GRA offers a systematic approach to combine these individual rankings and
arrive at a definitive ranking that reflects the collective expert opinion. Refer
(Annexure 11) for detailed Calculations.

The process involves several key steps (Figure 27):

a. Normalization: Individual expert rankings are first normalized to a common
scale, typically between 0 and 1, to ensure comparability despite potential
variations in scoring systems.

b. Deviation Sequence: The deviation between the normalized reference
sequence (ideally the "best" parameter) and each individual expert's

normalized ranking is calculated.
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c. Grey Relational Coefficient: This coefficient measures the degree of
similarity between the reference sequence and each expert's ranking,
considering the calculated deviations.

d. Grey Relational Grade: The average of the Grey Relational Coefficients for
each parameter across all experts is calculated, providing a single value
representing its overall relational degree.

e. Ranking: Finally, parameters are ranked based on their Grey Relational
Grades, with the highest grade indicating the parameter that most closely

aligns with the collective expert opinion.

raramerters \ RANK

H Grey Socio Economic
Ra;:::?tsby Relational ™= significance 0.5 3
Coefficient Architectural |5 (aaa| g
l I Significance >
Proximity 0.35 5
Normalized Deviation Integrity 0.45 I8
Value Sequence Historical 09167 1

Significance

Figure 27: Framework for Grey Relational Analysis
Source: Author Generated

5.6.2 Weightage distribution among Parameters using Rank Sum Method
(RSM)
Having established the relative importance of the five main criteria (Historical

Significance, Architectural Significance, Socio Economic Significance, Proximity,
and Integrity) through ranking, now proceed to the Rank Sum Method (RSM) for
assigning specific weights to each criterion. RSM provides a systematic approach
to distribute weightage based on the previously determined ranks. By analysing
the ranks assigned to each criterion, RSM calculates a weight that reflects its

relative importance within the overall evaluation framework (Table 4).
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Table 4: Weightage distribution among parameter using RSM

Rank Sum Method
Parameter |Rank REie e Belgkia
Rank ge
Historical
Significance 1 5 0.33
(P1)
Architectural
Significance 2 4 0.27
(P2)
Socio
Feonomic | g 3 0.20
Significance
(P3)
Integrity (P4) 4 2 0.13
Proximity (P5) 5 ] 0.07
By Using Rank 15 1.00
Sum

Source: Author Generated

Now the determination of weights for the five main parameters through the Rank

Sum Method, the next step involves distributing these weights further among the

sub-criteria nested within each main parameter. As mentioned, this distribution

often occurs in an equal manner (Table 5). This means that each sub-parameter

under a specific main criterion receives an equal share of the weight assigned to

that main parameter.

Table 5: Weightage Distribution among Sub-Parameter

Depot/Terminal
(P52)

; Weightage
Parameter (:vgg:::'g;) Sub Parameter (Sub
Parameter)
o Age of the
.HIS.TQI'ICO| Structure (P11) D163
Significance 0.33 —
(P1) Association 0.165
Involved (P12)
Architectural Aesfh(ih; )volue 0.135
Significance 0.27 :
(P2) Construction Style 0.135
(P22) )
Socio Community 0.1
Economic Association (P31) )
S 0.2 : -
Significance Tourism Potential 0.1
(P3) (P32) ’
Condition of
Integrity (P4) 0.13 Structure (P41) G069
Functionality (P42) 0.065
Distance from
existing fram line 0.035
o (P51)
Pro(;gr)nty 0.07 Distance from
existing tfram 0.035

Source: Author Generated
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5.6.3 Rating of Heritage Sites for 8 Sub — Parameter
To comprehensively evaluate each heritage structure, ratings were assigned to

(Table 6). A
straightforward rating scale was employed, ranging from "Excellent” (1.00) to "Very
Poor" (0.00), with intermediate categories of "Good" (0.75), "Fair" (0.50), and
"Poor" (0.25). This standardized scale facilitates easy comparison and avoids

each sub-parameter within its respective main parameter

complexities in the evaluation process. The rating process itself relied on a
combination of methods: visual surveys, local interviews with knowledgeable
individuals, and analysis of secondary data related to the specific heritage
structure.

Table 6: Rating Classification of Sub-Parameter

Rating of Built Heritage (5 - Likert Scale)

St Sub - Very Good Good Fair Poor Very Poor
Parameter (1.00) (0.75) (0.50) (0.25) (0.00)
Age of the
1 Structure None
(P11) 1700-1800 1800-1900 1900-1990 Post 1990
| Association Norie
IInvolved (P12)| International National Regional Local
Aesthetic Excgphono\ Notable Style Average Poor Absence of
Architectural k o o "
value (P21) Detail of Architecture Detailing Detailing details
; Not well
4 Cosnz,TliJgtfion Unique style Wil :oe’:gb:\: . LASREIEE o qurly d_esignedl
5 Notable style | designed | unique and
(P22) design
notable
The structure
has a strong
historical The structure No
.. |The structure has| association has a limited The local community
Community e et 5 e
s a solid historical | However, the historical community |association in
5 | Association A . et ‘
association with| sfructure no association knows the terms of its
(P31) 5 o !
public use longer serves with the structure function or
as an essential | neighborhood age.
part of the
community
Tounsr_'n Internationally Nationally Regionally Locally et p°*e!‘“°'
o Eoicntil Important Impprtant Important Important IS
(P32) P PP 2 R destination
Condition of No Small amount A Engnswe Not viable to
7 St . : It needs quite | repairs and :
ructure maintenance restoration g 2 retain the
(P41) required required CLbIERWOIK resforqhon property
required
; - |The structure has " function | Structure is in
8 Fun((:;nl?zr;chty maintained its |Adapfive reuse fug;;gner;cs completely | abandoned
| original function 9 changed state
Distance from
9 | existing fram | (0-5) Km (6-10) Km. | (11-15) Km. | (16-20) km, |More than 20
% Km.
line (P51)
\Distance from
| existing fram . E 5 g More than 40
]O,DepoilTermin (0-10) Km (11-20) Km (21-30) Km (31-40) Km Km
al (P52)

Source: Author Generated

5.6.4 Estimation of Score of Heritage Sites using Weighted Sum Method
To get the rank of all heritage buildings, the weighted sum method is used to

calculate each structure's score. The WSM score of the heritage building is

calculated by using the following equation.
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Pl WSM Score —

=Y WiX pi

Where wi is the relative weight of criterion or sub-criterion, and pi is the
performance value of each structure when it is evaluated in terms of criterion or
sub-criterion Ci. Then Pi is multiplied by priority weight of respective main criteria
and final score is summation of these values. Refer (Annexure 1) for detailed
Ranking of all Heritage sites.

The existing Heritage Tourist places are ranked through this method. (Table 7)

shows detailed Ranking system of Twenty-Five places in Kolkata.
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f Heritage Sites through WSM Method

ing o

Ranki

Table 7
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5.7 Scenario Development
When selecting heritage corridors in Kolkata, two distinct approaches can be
considered:
a. Scenario 1: Focusing on High-Scoring Sites: This approach prioritizes
maximizing the individual scores of the heritage sites within the corridor
(Map 10). This prioritizes the inclusion of structures that exhibit exceptional
historical, architectural, cultural, and social significance based on the
established evaluation criteria. However, this method might not necessarily
lead to a geographically cohesive corridor, as high-scoring sites might be

scattered across the city and not follow a natural path or existing

infrastructure.

Howrah
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Map 10: Top 50 Heritage Sites
Source: Author Generated

b. Scenario 2: Maximizing Site Coverage: This approach focuses on
incorporating the highest possible number of heritage sites within the
designated corridor (Map 11). This strategy aims to create a more
comprehensive and geographically defined heritage trail, potentially utilizing

a "Hop on Hop off" service for convenient access to multiple sites. While this
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method ensures a higher concentration of heritage structures, it might not

guarantee that every included site possesses the highest individual score.
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Map 11: All Heritage Sites
Source: Author Generated

Building upon the two scenarios for heritage corridor development in Kolkata, we
delve further into the evaluation process. Each scenario will be refined into three
distinct options, resulting in a total of six potential corridors to be considered. To
ensure a comprehensive assessment of these options, a set of eight critical
parameters will be employed. These parameters, which will be further elaborated
upon, will serve as the foundation for meticulously evaluating each heritage
corridor and ultimately selecting the most suitable option. The parameters are
shown below:

i. Suitable ROW

ii. Percentage of ROW Use

iii. Land Use

iv. Route Length

v. Percentage of route along Metro Corridor

vi.  Existing & New Tram Lines
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vii.  Heritage Site Coverage

viii.  Avoiding Flyover & Major Junction

5.7.1 Proposed Route: Option 01

This tram route proposes a dual-directional tram line within a single corridor. The
right of way (ROW) dedicated to the tram system varies in width, ranging from 12
meters to 36 meters. This translates to a land use utilization of approximately 17%
to 42% within the designated corridor. The route primarily traverses’ areas
classified as mixed-use, residential, and recreational, catering to a diverse range
of users. With a total length of 10 kilometres, a noteworthy 33% of the route runs
alongside an existing metro corridor, potentially offering seamless transfers and
integrated public transport connectivity. Interestingly, the plan leverages 5.6
kilometres of existing tram lines, minimizing the need for entirely new construction.
This results in the construction of just 4.4 kilometres of fresh tram infrastructure.
Notably, the route minimizes its impact on heritage sites, with only 23 such
locations falling within a 500-meter proximity. Additionally, the design smartly
avoids the need to navigate 2 flyovers and major junctions, potentially reducing
construction complexities and delays. This thoughtful planning demonstrates a
focus on utilizing existing infrastructure, minimizing environmental impact, and

ensuring a smooth and efficient tram operation (Map 12 and 13).
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Source: Author Generated
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Map 13: Option 01: Proposed Route Along with Population Density Map
Source: Author Generated
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5.7.2 Proposed Route: Option 02

This tram route proposes a dual-directional tram line within a single corridor. The
right of way (ROW) dedicated to the tram system varies in width, ranging from 15
meters to 32 meters. This translates to a land use utilization of approximately 14%
to 33% within the designated corridor. The route primarily traverses areas
classified as residential, Commercial and recreational, catering to a diverse range
of users. With a total length of 14.8 kilometers, a noteworthy 32% of the route runs
alongside an existing metro corridor, potentially offering seamless transfers and
integrated public transport connectivity. Interestingly, the plan leverages 8.2
kilometers of existing tram lines, minimizing the need for entirely new construction.
This results in the construction of just 6.6 kilometers of fresh tram infrastructure.
Notably, the route minimizes its impact on heritage sites, with only 22 such
locations falling within a 500-meter proximity. Additionally, the design smartly
avoids the need to navigate 5 flyovers and major junctions, potentially reducing
construction complexities and delays. This thoughtful planning demonstrates a
focus on utilizing existing infrastructure, minimizing environmental impact, and

ensuring a smooth and efficient tram operation (Map 14 and 15).
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5.7.3 Proposed Route: Option 03

This tram route proposes a dual-directional tram line within a single corridor. The
right of way (ROW) dedicated to the tram system varies in width, ranging from 14
meters to 45 meters. This translates to a land use utilization of approximately 11%
to 29% within the designated corridor. The route primarily traverses areas
classified as residential, Commercial and recreational, catering to a diverse range
of users. With a total length of 14.4 kilometers, a noteworthy 13% of the route runs
alongside an existing metro corridor, potentially offering seamless transfers and
integrated public transport connectivity. Interestingly, the plan leverages 8.9
kilometers of existing tram lines, minimizing the need for entirely new construction.
This results in the construction of just 5.5 kilometers of fresh tram infrastructure.
Notably, the route minimizes its impact on heritage sites, with only 13 such
locations falling within a 500-meter proximity. Additionally, the design smartly
avoids the need to navigate 3 flyovers and major junctions, potentially reducing
construction complexities and delays. This thoughtful planning demonstrates a
focus on utilizing existing infrastructure, minimizing environmental impact, and

ensuring a smooth and efficient tram operation (Map 16 and 17).
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5.7.4 Proposed Route: Option 04

This tram route proposes a single directional tram line within a single corridor. The
right of way (ROW) dedicated to the tram system varies in width, ranging from 16
meters to 45 meters. This translates to a land use utilization of approximately 4%
to 12.50% within the designated corridor. The route primarily covers all land use
zones, catering to a diverse range of users. With a total length of 28.5 kilometers,
a noteworthy 6.6% of the route runs alongside an existing metro corridor,
potentially offering seamless transfers and integrated public transport connectivity.
Interestingly, the plan leverages 24.9 kilometers of existing tram lines, minimizing
the need for entirely new construction. This results in the construction of just 3.6
kilometers of fresh tram infrastructure. Notably, the route minimizes its impact on
heritage sites, with only 79 such locations falling within a 500-meter proximity.
Additionally, the design smartly avoids the need to navigate 5 flyovers and major
junctions, potentially reducing construction complexities and delays. This
thoughtful planning demonstrates a focus on utilizing existing infrastructure,
minimizing environmental impact, and ensuring a smooth and efficient tram

operation (Map 18 and 19).
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5.7.5 Proposed Route: Option 05

This tram route proposes a single directional tram line within a single corridor. The
right of way (ROW) dedicated to the tram system varies in width, ranging from 14
meters to 45 meters. This translates to a land use utilization of approximately 4%
to 14% within the designated corridor. The route primarily covers Residential and
Mixed-use zones, catering to a diverse range of users. With a total length of 31
kilometers, a noteworthy 3.5% of the route runs alongside an existing metro
corridor, potentially offering seamless transfers and integrated public transport
connectivity. Interestingly, the plan leverages 13.6 kilometers of existing tram lines,
minimizing the need for entirely new construction. This results in the construction
of just 17.4 kilometers of fresh tram infrastructure. Notably, the route minimizes its
impact on heritage sites, with only 58 such locations falling within a 500-meter
proximity. Additionally, the design smartly avoids the need to navigate 1 flyovers
and major junctions, potentially reducing construction complexities and delays.
This thoughtful planning demonstrates a focus on utilizing existing infrastructure,
minimizing environmental impact, and ensuring a smooth and efficient tram

operation (Map 20 and 21).
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5.7.6 Proposed Route: Option 06

This tram route proposes a single directional tram line within a single corridor. The
right of way (ROW) dedicated to the tram system varies in width, ranging from 17
meters to 36 meters. This translates to a land use utilization of approximately 6%
to 12% within the designated corridor. The route primarily covers Residential, PSP
and Recreational zones, catering to a diverse range of users. With a total length of
25.5 kilometers, a noteworthy 22% of the route runs alongside an existing metro
corridor, potentially offering seamless transfers and integrated public transport
connectivity. Interestingly, the plan leverages 15.8 kilometers of existing tram lines,
minimizing the need for entirely new construction. This results in the construction
of just 9.7 kilometers of fresh tram infrastructure. Notably, the route minimizes its
impact on heritage sites, with only 58 such locations falling within a 500-meter
proximity. Additionally, the design smartly avoids the need to navigate 1 flyovers
and major junctions, potentially reducing construction complexities and delays.
This thoughtful planning demonstrates a focus on utilizing existing infrastructure,
minimizing environmental impact, and ensuring a smooth and efficient tram

operation (Map 22 and 23).
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5.8 Comparison of Heritage Routes

A comprehensive evaluation of all six heritage route options based on the
established parameters has revealed Option 4 as the most favourable choice
(Table 8). This conclusion stems from its superior performance across various
critical aspects. It demonstrates exceptional potential for successful
implementation within the KMC area.

Option 4 stands out due to several key strengths. It prioritizes the utilization of
existing tram infrastructure, minimizing the need for extensive new construction.
This not only translates to cost savings but also reduces potential disruptions
during the implementation phase. Furthermore, the route boasts a significant 6.6%
overlap with an existing metro corridor, paving the way for seamless integration
between different public transportation modes, thereby enhancing overall
connectivity.

Moreover, Option 4 demonstrates a commendable sensitivity towards heritage
preservation. The minimal impact on heritage sites, with 79 locations falling within
a 500-meter proximity, signifies a well-considered approach that prioritizes cultural
conservation. Additionally, the route cleverly avoids navigating major junctions and
flyovers, potentially streamlining the construction process, and mitigating potential
delays.

Therefore, based on a holistic assessment of the various route options, Option 4
emerges as the most compelling choice for implementation within the KMC area.
Its strategic utilization of existing infrastructure, focus on public transport
integration, and respect for heritage preservation make it a well-rounded and

sustainable solution for the city's public transportation needs.
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Table 8: Comparison Table of Heritage Routes

Comparison Table of Heritage Routes

Suitable ROW (Range) (In Mts.) (14-45)|(17-36)
5 % of ROW Use (11- (4- (4- (6 -
2% [12.5)% | 14)% | 12)%
Residential
Commrercial
PSP
3 Major Land Use Industrial
Covered Mixed Use
Recreational
City Forest
Military I
4 | Route Length (Km) 148 144 | 285 31 25.5
5 | % of route along Metro Corridor 13% | 6.60% | 3.50% | 22%
Existing Tram
6 Existing & New Tram Line (Km 24.9 13.6 15.8
Lines New Tram
Lines (Km) 4.4 6.6 5.5 3.6 9.7
Heritage Site Coverage (Close
7 Proximity) (500mts. Walking Distance) 79 58 57
8 Avgiding FIy_over & K/I\q(]?;?r 2 1 3 1
Major Junction Junction 2 3 2 2 i 1
Most Preferable Average - Least Preferable

Source: Author Generated
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CHAPTER 6: PROPOSALS AND RECOMMENDATIONS

6.1 Proposed Tram Route

Kolkata's trams hold immense potential to act as a catalyst for tourism development

in the city for several compelling reasons:

Scenic Routes: Tram routes often traverse the heart of Kolkata, taking
passengers on picturesque journeys that showcase the city's landmarks,
historical sites, and bustling neighbourhoods. These routes can be
strategically designed to cover popular tourist attractions like Victoria
Memorial, Howrah Bridge, Indian Museum, and College Street, providing
tourists with a visual feast of the city's sights and sounds. The leisurely pace
allows for a more immersive experience, enabling tourists to truly appreciate
the city's unique atmosphere.

Infrastructure and Development: Investing in tram infrastructure and
related facilities can significantly boost tourism development in Kolkata.
Improved tram networks, modernized tram stations, and informative
signboards can enhance the overall experience for tourists. Additionally,
developing thematic tram tours, such as cultural or historical routes, can
cater to specific tourist interests and create unforgettable memories. By
embracing trams as a tourism asset, Kolkata can unlock its potential as a
captivating and culturally rich destination.
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Proposed Tram Route
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Map 24: Proposed Tram Route
Source: Author Generated

An interesting aspect of these tram route options is the significant variation in road
width along the proposed corridors. This range, spanning from 17 meters to 48
meters, (Figure 28) presents both opportunities and challenges for tram
implementation. Wider roads, reaching up to 48 meters, offer ample space for the
tram infrastructure, potentially allowing for dedicated tram lanes and segregated
boarding areas. This could significantly enhance passenger safety and operational

efficiency.

Reconnecting Urban Spaces: A Strategic Approach to Tramways through Heritage Route Mapping
(A Case of Kolkata) 92



Proposals and Recommendations

Section 1-1' (ROW - 17 mt.)

v

Figure 28: Proposed Cross Section with Tram Route
Source: Author Generated

Figure 29: Proposed Tram Stoppage
Source: Author Generated

The proposed tram route boasts a substantial length of 28.5 kilometers, dotted with
35 conveniently located tram stops. To ensure smooth operations and passenger
convenience, a calculated layover time of 10 minutes has been allocated at each
terminal station. This allows for passenger boarding, disembarking, and
operational checks before trams commence their journeys

Considering a tram speed of 20 kilometers per hour, the total journey time along
the route is estimated to be 100 minutes. This includes designated halting time of
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15 minutes, spread across the 35 stops, which provides passengers with ample
opportunity to board, disembark, and switch routes if necessary. The remaining 85
minutes constitute the running time, during which the tram travels uninterrupted
between stops (Table 9).

Furthermore, a calculated headway of 15 minutes has been proposed. This
signifies that a new tram will be introduced onto the route every 15 minutes,
ensuring a consistent frequency of service, and minimizing passenger waiting
times.

Table 9: Configuration of Proposed Tram Route

Proposed Tram Route

, Min.
Layover |Total Halt|Running | Journey Proposed
L?Qﬁ;h ;{gnl Time Time Time Time C;c;lgglx;ed Headway
P (Min.) | (Min) | (Min) | (Min.) iR Y (Min.)
28.5 35 10 15 85 100 10 15

Source: Author Generated

6.2 Modified Tram Depot

Kolkata's tram network relies heavily on efficient tram depots for smooth
operations. Among these, the Esplanade Depot holds immense significance due
to its strategic location at the heart of the city. It serves as the starting point for over
seven tram routes, making it a vital hub for tram operations. However, the current
state of the depot, marred by improper management, necessitates urgent
revitalization efforts.

Redeveloping the Esplanade Depot presents a golden opportunity to not only
provide essential shedding and boarding facilities for the modern LRVs (Light Rail
Vehicles) but also establish a new passenger station for enhanced commuter
convenience. Furthermore, the site's existing role as an exit point for the Esplanade
metro station (Gate no. 4) and a WBTC bus stand offers a unique chance to create
a multi-modal transit hub. This integration would significantly improve ridership by
providing seamless connectivity between trams, buses, and the metro network.
(Figure 30) depict the current scenario of the Esplanade Depot, highlighting the
underutilized and disorganized nature of the space. This underutilization presents
a compelling opportunity to develop a transit hub within the heart of the city. By

integrating bus and metro services with the modernized tram network, the
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revitalized Esplanade Depot can attract passengers from urban peripheries who
utilize buses for their initial journey into the city centre. This strategic integration
has the potential to significantly boost tram ridership, transforming the depot into a
vibrant hub for public transportation within Kolkata.

Site Area :
5.52 Acres

Figure 30: Existing Tram Depot Scenario
Source: Author Generated

The proposed Tram Depot as multi-modal hub at the Esplanade Depot transcends
the limitations of a traditional tram depot, (Figure 31) transforming it into a vibrant
centre for seamless connectivity. This strategic plan envisions a space that not only
caters to trams but also integrates bus and metro services, creating a unified
transportation hub. By physically connecting these vital modes of transport, the hub
aims to significantly enhance the passenger experience, making transfers between

buses, trams, and the metro network effortless and convenient.
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Site Area :
5.52 Acres

Figure 31: Proposed Depot at Esplanade Depot
Source: Author Generated

6.2.1 Proposed View of Modified Tram Depot

The revitalization plan for the Esplanade tram depot proposes a strategic location
for the tram facilities within the site. The depot itself is situated on the eastern edge
of the property, along the bustling Chowringhee Road. This placement ensures
convenient access for trams entering and exiting the depot, minimizing disruption
to other transportation modes (Figure 32). Additionally, a direct connection is
established between the tram depot and the Esplanade metro station exit on the
southern side of the site. This seamless integration between the tram and metro
networks fosters effortless passenger transfers and eliminates the need for lengthy
walks or circuitous routes. By carefully considering the location of the tram depot
and its connection to the metro, the plan prioritizes passenger convenience and
operational efficiency, creating a user-friendly multi-modal hub within the heart of
Kolkata.
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Figure 32: roposed View of Tram Depot
Source: Author Generated

6.2.2 Proposed Parking Area of Modified Tram Depot

Recognizing the needs of individuals who might travel to the Esplanade depot from
various parts of the city, the redevelopment plan incorporates a dedicated parking
area within the premises. This designated parking space offers convenience to
passengers who intend to utilize the tram network for their onward journeys. By
providing a secure and organized parking facility, (Figure 33) the plan aims to
encourage individuals to choose tram travel over private vehicles, potentially

reducing traffic congestion within the city centre.

Reconnecting Urban Spaces: A Strategic Approach to Tramways through Heritage Route Mapping
(A Case of Kolkata) 97



Proposals and Recommendations

\

Figure 33: Proposed Parking Area
Source: Author Generated

6.3 Recommendations
6.3.1 Financial Aspects

i. Government Funds: Government Funds are primary financial resources.
These grants can help both from state and national level.

a. The revitalization of the Esplanade tram depot presents a compelling
opportunity to leverage the financial support offered by the central
government of India through various urban development schemes.
Initiatives like the Smart Cities Mission, Atal Mission for Rejuvenation and
Urban Transformation (AMRUT), and its successor AMRUT 2.0 are
designed to provide critical grants for infrastructure projects that improve
urban mobility and sustainability.

b. The state government of West Bengal can allocate funds from its annual
budget for urban transport infrastructure projects. They may specifically
earmark funds for the redevelopment of trams in Kolkata as part of their
transportation development plans.

c. The Kolkata Municipal Corporation (KMC) can allocate funds from its budget
for the redevelopment of trams within its jurisdiction. The KMC's budget can
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be utilized to support infrastructure improvements, track modernization,
tram depot upgrades, and other related initiatives.

d. The central and state governments sometimes provide special purpose
grants for specific infrastructure projects. Kolkata's tramway redevelopment
can be considered for such grants if it aligns with the government's priorities
and objectives.

ii.  Global Funds: Several global resources are working to develop Transport
infrastructure in different cities. Here are some examples:

a. The IFC, a member of the World Bank Group, supports infrastructure
projects worldwide, including transportation. They provide advisory
services, financing, and expertise in structuring and implementing PPPs for
tram and LRT projects.

b. The EBRD is a multilateral development bank focused on supporting
sustainable and inclusive development. They have experience in financing
and advising on urban transport projects, including tram and LRT systems,
in various countries.

c. The ADB is another multilateral development bank that supports
infrastructure development, including urban transport projects. They offer
financial assistance, technical expertise, and guidance on implementing
PPP models for tram and LRT systems.

d. The UITP is a global organization dedicated to promoting sustainable
mobility and public transport. They provide guidance, knowledge sharing,
and best practices for implementing and operating tram and LRT systems,

including PPP projects.

6.3.2 Planning Aspects

A comprehensive and effective planning is needed for the redevelopment of
Tramways in Kolkata. Some of the important planning aspects are mentioned
below.

Some popular LRV manufacturers include Bombardier Transportation, Alstom,
Siemens, CAF, and Kinki Sharyo. These manufacturers have developed a range
of LRV models that have been successfully deployed in different urban tramway

systems. In Kolkata’s context, CAF Urbos models and Citadis X02 (Second
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generation) models can be used. the base price for a single Citadis tram unit

ranged from approximately €2 million to €4 million (17 — 33 crore Indian rupees),

depending on the specific configuration and additional features.

6.3.3 Technical Aspects

Several Engineering techniques can be implemented for promoting Tramways in

Kolkata. Some of them are discussed below.

One of the major challenges currently plaguing Kolkata's tram system is the
issue of irregular schedules. This inconsistency often stems from a lack of
public awareness regarding designated tram routes and parking
regulations. In various stretches along the routes, illegally parked cars
obstruct existing tram lanes, creating significant bottlenecks. This forces
trams to make unscheduled stops outside designated stations, significantly
impacting their overall speed and adherence to timetables. These
unscheduled halts disrupt the smooth flow of tram traffic, leading to delays
and frustration among passengers who rely on the trams for timely
commutes.

Route remapping emerges as a crucial aspect of developing tram routes in
Kolkata. This strategic process involves reorganizing existing bus lines to
complement and optimize the new tram network. By meticulously planning
bus route adjustments, the goal is to create seamless integration between
these vital modes of public transport. This integration fosters efficient
passenger transfers, reduces the need for circuitous journeys, and
optimizes the overall utilization of public transportation resources. Through
route remapping, areas with high passenger density can be strategically
served by both trams and buses, offering commuters a wider range of travel
options, and reducing reliance on private vehicles. This collaborative
approach has the potential to significantly improve public transportation
efficiency, leading to reduced travel times, lower congestion levels, and a

more sustainable urban environment for Kolkata.
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6.4 Future Scope of the Study

The potential for tram revival extends beyond Kolkata's borders. The success of a
revitalized tram network within the KMC area can pave the way for its reintroduction
in neighbouring municipalities like the Howrah Municipal Corporation (HMC). A
popular route, the Howrah Maidan — Ballygunge Circular Road traversing the iconic
Howrah Bridge, presents a compelling opportunity for reconnection. This strategic
expansion would not only re-establish the historical link between Howrah and
Kolkata through trams but also create a vital connection between these densely
populated urban centres.

Furthermore, the success of this initial expansion can serve as a springboard for
introducing tram routes in neighbouring councils like New Town. By strategically
connecting these outlying areas with the KMC tram network, trams can be
positioned as a convenient and sustainable mode of transport for commuters
residing in the urban fringes surrounding Kolkata. This progressive expansion has
the potential to significantly enhance public transportation accessibility and
connectivity across the entire metropolitan region, transforming trams into a truly

ubiquitous and well-integrated mode of urban mobility.
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Annexure Il — Grey Relational Analysis

Annexure

Ranking by Experts (In 1-5 Scale)
Expert01(Dr. | Expert02 (Ar. (E;l?;:a?: fl’:‘%er:n‘:f
Utpal Roy) Sumon Gupta) Pramanick) Maity)
Parameters
(Considering Equal 0.25 0.25 0.25 0.25
Weightage)
Soglo _Economlc 3 3 3 3
Significance
Archy{ectural 5 4 1 5
Significance
Proximity 5 5 4 5
Integrity B 2 5 4
Fistonical 1 1 2 1
Significance
Normalized Value Deviation Sequence
Expert 01 EXpert {2 Expert 03 EXpeit EXDSIL Expert 02 | Expert 03 |Expert 04
(Ar. 04 01 (Dr. :
(Dr. Utpal (Subham . (Ar. Sumon | (Subham | (Indranil
Roy) Sumon Pramanick) andrank Lipal Gupta) Pramanick)| Maity)
Gupta) Maity) Roy)
05 05 05 05 05 05 05 05
0.75 0.25 1 0.75 0.25 0.75 0 0.25
0 0 025 0 1 1 0.75 1
0.25 075 0 025 0.75 0.25 1 0.75
1 1 0.75 1 0 0 0.25 0
Grey Relational Coefficient
Expert 02
Expert 01 Expert 03 |Expert 04 Parameters GRG RANK
(Ar. :
(Dr. Utpal s (Subham (Indranil
umon : : . .
Roy) Gupta) Pramanick) Maity) Socio Economic 05 3
Significance ' :
05 05 05 05
A_rch!tectural 06833 2
06667 | 0.4 1 0.66667 Significance
Poximity 0.35 5
0.3333 | 0.3333 0.4 0.33333 Integrity 0.45 4
Historical
04 | 06667 | 03333333 | 04 Significance | 99167 1
1 1 0.6666667 1
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Annexure Il - Route Map, WBTC

Kolkata Tramways Map
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Annexure IV - Questionnaire Survey Format

5/1/24, 11:24 PM User Perception Survey Questionnaire

User Perception Survey Questionnaire

Hello everyone,

My name is Ritam Samanta and | am a M. Plan (Transport Planning) student at SPA,
Bhopal. | am currently working on my thesis titled "Revival of Tramways as a Sustainable
Mode of Transport - Integration of Heritage Route Mapping. (A Case of Kolkata)"

| would be grateful if you could take a few minutes to share your opinion by filling out this
questionnaire form. The data collected would be for research purpose only.

Thank you

* Indicates required question

1. Email ld*

Skip to question 2

Personal Information

2. Name*

3. Age*
Mark only one oval.

Below 18
19-35
36-50
51-65
Above 65

https://docs.google.com/forms/d/11CGAKI8JFWxeP4rZQOSDbIMYoQNOKLe_oNg3leAfkaM/edit 117
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5/1/24, 11:24 PM User Perception Survey Questionnaire

4. Gender*

Mark only one oval.

) Male
) Female
Transgender

) Other

5. Occupation *
Mark only one oval.

) Govt. Service

Private Service

) Business

) Student
House Wife

) Retired

) Unemployed
Others

6. Frequency of Using Tram *

Mark only one oval.

) Daily

) Weekly
Monthly

) Rarely

https://docs.google.com/forms/d/11CGAKI8JFWxeP4rZQ0OSDbIMYoQNOKLe_oNg3leAfkaM/edit 217
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5/1/24, 11:24 PM User Perception Survey Questionnaire

7. Purpose of Travel *

Mark only one oval.

Work
) Business
Educational
) Social
Recreational
Religious
) Tourist

) Others

8. Initial Origin

9. Final Destination

Skip to question 10

User Perception Information

10. 1. Please rate your opinion on Accessibility of Tram *

Mark only one oval.

A wWN

https://docs.google.com/forms/d/11CGAKI8JFWxeP4rZQ0OSDbIMYoQNOKLe_oNg3leAfkaM/edit 317
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5/1/24, 11:24 PM User Perception Survey Questionnaire
11. 2. Please rate your opinion on Availability of Tram *

Mark only one oval.

)1

2
)3
4

12. 3. Please rate your opinion on Personal Safety of Tram *

Mark only one oval.

13. 4. Please rate your opinion on Convenience of Tram (Amenities such as
Charging Point, Wi-Fi, Fan, Display Board, AC etc.)

Mark only one oval.

1

2
)3
4

14. 5. Please rate your opinion on Comfort on Tram *
Mark only one oval.
)1

2
)3
4

https://docs.google.com/forms/d/11CGAKI8JFWxeP4rZQ0OSDbIMYoQNOKLe_oNg3leAfkaM/edit

47
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5/1/24, 11:24 PM User Perception Survey Questionnaire

15. 6. Tram should removed from Kolkata? *

Mark only one oval.

) No
) May Be

) Yes

16. 7. Trams are still an Important mode of Public Transport in Kolkata today? *
Mark only one oval.
) No
() MayBe

) Yes

17. 8. Tram should operational in Heritage route only in Kolkata? *
Mark only one oval.
) No
) May Be

) Yes

18. 9. Tram should operational in new routes also in Kolkata? *

Mark only one oval.

) No
() MayBe

) Yes

https://docs.google.com/forms/d/11CGAKI8JFWxeP4rZQ0OSDbIMYoQNOKLe_oNg3leAfkaM/edit 517
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5/1/24, 11:24 PM User Perception Survey Questionnaire

19. 10. Does Tram service is better than Metro service? *

Mark only one oval.

) No
) Maybe

) Yes

20. 11. Does modernized Tram attract citizens to use it? *
Mark only one oval.

) No

() MayBe

) Yes

21. 12. Are you willing to pay extra fare for Modernized Tram? *

Mark only one oval.

) No
) May Be

) Yes

22. Suggestions / Comments , If any

This content is neither created nor endorsed by Google.

https://docs.google.com/forms/d/11CGAKI8JFWxeP4rZQ0OSDbIMYoQNOKLe_oNg3leAfkaM/edit 6/7
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o= IS U ARG farerd, Wdre

!‘s .. 0 e i, R e, R Department of Transport Planning
N jf School of Planning and Architecture, Bhopal (Transport Planning and Logistics Management)
An e Ministry of Education, of India

Stakeholder Questionnaire Survey (User Perception)

Name of Surveyor- Date - Time - Sl. No. -
INTERVIEW
Personal Information
Name [ [Age [ [Gender [
Occupation |
1. Govt Service, 2. Pvt. Service, 3. Business, 4. Student, 5. House wife, 6. Retired, 7. Unemployed, 8. others
Frequency of Using tram __ [Daily | [Weekly | [Monthly | [Rarely |

Purpose of Travel
1. Work, 2. Business, 3. Educational, 4. Social, 5. Recreational, 6. Religious, 7. Tourist, 8. others

Initial Origin |Fina| Destination |
User Perception Information
1. Your opinion on accessibility of Tram (Ease of Boarding & Alighting tram)

Lack of stopping time?

Unsafe junction, crossing?

Please rate your Opinion (1-4) (Poor - Best) I 1 | 2 | 3 | 4
2. Your opinion on availiability of Tram

Schedule maintained?

State the issues if any ?

Please rate your Opinion (1-4) (Poor - Best) [ 2 T 2 T 3 7] 4
3. Your opinion on personal safety on Tram

Pick Pocketing?
safe during night?

Please rate your Opinion (1-4) (Poor - Best) | 1 | 2 | 3 | 4
4., Your opinion on Convenience (Amenities such as charging point, fan, Wifi, Display board, AC) on Tram

Poor floor quality?
Lack of amenities, signage?

Please rate your Opinion (1-4) (Poor - Best) | 1 | 2 | 3 | 4
5. Your opinion on Comfort on Tram

Poor quality of seat?
Lack of Cleanliness?
Lack of leg space?

Please rate your Opinion (1-4) (Poor - Best) ] 1 I 2 I 3 I 4
6. Tram should removed from Kolkata?

Please rate your Opinion (1-4) (No -May be - Yes) | 1 | 2 | 3 | 4
7. Tram should operational in heritage route only in Kolkata?

Please rate your Opinion (1-4) (No -May be - Yes) I 1 | 2 | 3 | 4
8. Tram should operational in new routes in Kolkata?

Please rate your Opinion (1-4) (No -May be - Yes) I 1 | 2 | 3 | 4
9. Does tram service is better than metro service?

Please rate your Opinion (1-4) (No -May be - Yes) I 1 | 2 | 3 | 4
10. Are you willing to pay extra fare for Modernised Tram?

Please rate your Opinion (1-4) (No -May be - Yes) | 1 2 | 3 | 4

Note: As a part of our academic programme (Final year Post Graduation Thesis), this survey is intended to know about the tramway
services operating in the city of Kolkata, West Bengal. The survey form consists of a few questions and the answers provided by you will
solely be used for academic/study purpose. Your response for the same will help a lot for the study and would be appreciated.
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fg_“\\,,,fm' ',,Uf;,"mlﬂmi,mim'm e Department of Transport Planning
™

jf School of Planning and Architecture, Bhopal (Transport Planning and Logistics Management)
"

try of Education, of India

Stakeholder Questionnaire Survey (Expert)

Name of Surveyor- Date - Time - Sl. No. -
Stakeholder Name | [ organization Name |
INTERVIEW
ai Trams operated successfully for the first 100 years, but after 1969, they started to
' deteriorate. What is the reason behind it?
Ans.

Q.2 |Does its utility (usefulness) now differ from when the tram system was established?

Ans.

Q.3 [What was the reason that the tram's route kilometer drops from 70km to 20km currently?

Ans.
What will be the alternative for tram operation? ( Like heritage route, operating as it is,
ad perspective of Govt, Traffic management, Priority treatment to tram, congestion pricing,
’ no on street parking) Is it practical? Will it help? What do you think?
Ans.

Q.5 [Have there ever been any activity proposals for tram development that failed to pass?

Ans.

Bk After the tram routes on the Howrah Bridge were closed, what happened? Benefits and
’ Drawbacks

Ans.

Note: As a part of our academic programme (Final year Post Graduation Thesis), this survey is intended to know about the tramway
services operating in the city of Kolkata, West Bengal. The survey form consists of a few questions and the answers provided by you will
solely be used for academic/study purpose. Your response for the same will help a lot for the study and would be appreciated.

Reconnecting Urban Spaces: A Strategic Approach to Tramways through Heritage Route Mapping
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!'/_\\ “Q'Immt:i;uamﬂm.mm ’ Department of Transport Planning
N é j; School of Planning and Architecture, Bhopal (Transport Planning and Logistics Management)

Stakeholder Questionnaire Survey (Operator)

Name of Surveyor- Date - Time - Sl. No. -
Stakeholder Name | | Organization Name |
INTERVIEW

Q.1 |Is there any competition between tram and your transport system ?

Ans.

Q.2 |[Is sufficient ridership achieved when operating on tram routes?

Ans.

Q.3 |Any problems faced when operating on tram routes?

Ans.

Q.4 |lIs your transport system improved when the tram routes closed?

Ans.
Qs How does the cost of operating your services compare to the cost of operating
" |tram services?
Ans.
Q.6 Have you noticed any changes in the number of passengers using your service
instead of the tram?
Ans.

Note: As a part of our academic programme (Final year Post Graduation Thesis), this survey is intended to know about the tramway
services operating in the city of Kolkata, West Bengal. The survey form consists of a few questions and the answers provided by you will
solely be used for academic/study purpose. Your response for the same will help a lot for the study and would be appreciated.
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o= IS U ARG farerd, Wdre

!‘s .. 0 e i, R e, R Department of Transport Planning
™ j School of Planning and Architecture, Bhopal (Transport Planning and Logistics Management)
An e Ministry of Education, of India

Stakeholder Questionnaire Survey (Individual Professional)

Name of Surveyor- Date - Time - Sl. No. -
Stakeholder Name I l Organization Name I
INTERVIEW
di Trams operated successfully for the first 100 years, but after 1969, they started to deteriorate. What
" lis the reason behind it?
Ans.

Q.2 |Are trams still an important mode of public transport in Kolkata today?

Ans.

Q.3 [What's the issue if the tram is running on the road? Your perspective.

What will be the alternative for tram operation? (Like heritage route, operating as it is, Closing of
Q.4 [tram, Operating on zero emission zone, Traffic management, Priority treatment to tram, ) Is it
practical? What do you think?

Ans.

Q.5 |Would you prefer Trams replacing Bus/Auto/Mini bus where road width is minimum?

Note: As a part of our academic programme (Final year Post Graduation Thesis), this survey is intended to know about the tramway
services operating in the city of Kolkata, West Bengal. The survey form consists of a few questions and the answers provided by you will
solely be used for academic/study purpose. Your response for the same will help a lot for the study and would be appreciated.

Reconnecting Urban Spaces: A Strategic Approach to Tramways through Heritage Route Mapping
(A Case of Kolkata) 120



Annexure

‘pajeroaldde ag pjnom pue Apnjs 8y} Joj Jo| e djay |im swes ay} 1oy asuodsal JnoA esodind Apnjs/oiwapeoe 4oy pasn aq A19|0s |Im NoA AQ papiaoid sismsue 8y} pue suoljsenb maj e JO S)SISUOD ULIO)
Aanns ay] “jeBuag }sap ‘eyexjoy Jo A)o ay) ul Buijelado saoinles Aemwiel) aU} INOGE MOuy 0} papuadjul S| ASAINS siy} ‘(SISay | uonjenpeln 3sod Jeak jeulq) swweiboid ojwapeose Ino jo ped e sy :3joN

3SN 03XIN 6 ONYTINVOVA '8 FENLINOOV L TYNOILYIHOIY & LHOJSNVAL 'S D8N IN3S % 0NENd v IVIHLSNONI € IVIDHINWOD T IVIIN3OISIY 3SNANYT ONINIOraY
HOOd € ¥viz 0009 'L 39VANS QVOY 40 ALNVND
A1IFYONOD INIWID € N3NN8 T wam's 3OVAINS AVOY J0 3dAL
posuoyny -y S30IS HI08 € AWNO 30IS 3NO T NVIGIWNO '+ 'ONLLHOIT 40 NOLLYD0T
pasuogneun -y an'y WNIOS € AN3OS3UNOTA T INIWVIS '} 'ONLLHOIT 40 3dAL
Bupeg
'SNOLLIONOD 311 ¥3d SV 030NVdX3 38 OL 111 JLON
< o 9 |= [} < ) o |~ o
= x(v z |~ Y ¢ @ s g ol = x|v z (= ¢ (@
§15| o |BE2EBele| 252 & 2 $lozlc| § 1 85| o |EB23Plele| 252 5| & S g
=3 3| & < 3158|al0|5|B|eS|BE| §leils| | 3 |25]3 s|s|g|s= H =3 3| & < |3E3|e|c|5|7|u5|E 2 EAPS 3 |28 s |s|s s H
2l 3| =2 g (S8 HEE R BE|8|a > a | 2|8 (B2 g gl a| =2 g [58 2515|252 5|_5[3 2 2ol 2| § ¥ HHEAE a
87\ B EanlzeBlasisaizaaclg| g o3l 8 BB (5|2 55| B » 25§ |2 & sEsipleBlasiadimalitld gl € 0318 | B (2| 2 (5|55 (F | 8
R AU R RS  EIR A HE I A R I B R L R I HEE R  HEIHEHEE 3
gl &2 R HREEERS E{ » g1 8 |z|2 E) F5%8 %|2¢ HEERE LR 53 & 3|25 E) E)
i 25z g 3513|%|2 m(vm HIE HIES LR H S8 523z gE35[8|%|2 mWw HIE LS K H m ouen
] = Iz ] 3 | peo
2 ) © % % z < ) © | & 3
6u |uewyo (0 peoy edAL| (W = 6u | uewyd (0 peoy (]
2 noys 2 u/sak) noys | ui aoepI
wesy m _x“M: eosouz mo_u..."_hum sep||oe4 Bupped =~hmmo_.b_ .__h\waa %H _”__ﬂ.‘”ﬁ L o: :N._ ho j| e w.uwhh, weiy W _xu.ME e0JOUZ mn_m._q__wum ‘seped Bupped W61 ....\M_é Oo_w_-__.ﬂ__nﬂ L e>.._ M._ N b i v«o“w _m_wﬁhs
| peoy | opis Joong| ™0 ioson|joko| M98 eung 2 3| peoy | opis seeiis | "R10 Joson |1oko| 198 oo e
peoy peoy
QvOy 3HL 40 3aIS ANVH LHOIN NVIGIW QoY 3HL 40 3aIS ONVH 1331
-'ON IS -awiy - aleq -10A9AING JO sweN

(Juswabeuely sonsibo] pue Buluueld Wodsuel])
Buluue|d pJodsuel] jo uswyedaq

Kaaing A10judAu] yJomjaN peoy

: e jo st : ’ \1!./
|edoyg ‘@anyda31yduy pue Suiuueld jo jooyds %,
@M LRI BIEl IRQ) ‘b @ B2k b ™, /ﬂwﬂg

Ilhijt ‘RIOIED) IGBMB pa licll  m

A Strategic Approach to Tramways through Heritage Route Mapping

Reconnecting Urban Spaces

(A Case of Kolkata)

121



Annexure

‘pajeroaldde ag pjnom pue Apnjs ayj 1o} Jo] e diay |im swes ay} Joy asuodsal anoA “esodind Apnjs/oiwapede o) pasn aq Aj9|os [iIm NoA AQ papiaoid siemsue 8y} pue suoljsanb maj e JO S)SISU0D WO}
Aanins ay] jeBuag 3sap ‘epexqjoy Jo Ay ay) ul Bunesado saoinlas ABMWEL} SU) JNOGE MOUY 0} papuadjul | ASAINS sIY) ‘(SISay | uoljenpels 3sod Jeak |eulq) swwelboid olwapeoe no jo ped e sy :9J0N

8 jsunoj
pakojdwaun L sioyio

poiney 9 snoiBijey

9JIMosNoH S uoneasoay
Juepms A [SICEYN 14 |etoog

ssauisng W Alyuop € uopeonp3

901AI9S 91eAL M Apjea z ssauisng

901A198 JA0Y a Apeq e NIOM
n550 | 8pod apL 2poo asoding
wel}]
pasiuIapo (wy)
(D) Juapisay | . : [eAe1L Jo | asoding
o“nw h”us uonednaso UoN/USPISaY ('s¥) 1509 |aAeIL (‘uIn) awi jaARIL muw_m.__.n fousnbaig duy uoneunsaq euld uibuo rentul awnL
aled enxgz
: 0L NolLo3¥Ia] :INO¥d NOLLO3NIA I SWeN uoneso
-ON'IS -aunp -9jeq -10A9AING JO BweN
Aamning (weul) 1d pieog up
. . " v . =,
(yuswabeuely sonsibo pue Buluueld podsuel] ) jedoyg ‘eanyayiyauy pue Suiuueld Jo jooyds \A.Nwﬂ A,
Bujuue|d podsuel] jo yuswyedaqg o i sy et 2 Bl )

lhijt ‘RIED] DD pa lbiclp  ue

122

Reconnecting Urban Spaces: A Strategic Approach to Tramways through Heritage Route Mapping

(A Case of Kolkata)



Annexure

Annexure V - Presentation Sheet

wdoug ‘e poe s ooy e | ONINNYI [4OdSNVL
40 IN3IWLdvd3d

Buiddow ajnoy abojusH YBnolys SADMWIDIL

(OpOX|0Y JO 8s0D V) ¥2¢-€20C

800W1dIWez0T —-°
SISHL NV1d'W

oy e s Iy
Blbipy DiSIDY) LRDD b Ikl - | uBis 3 1095 o} yopoiddy oibajous v : s9o0ds ungin Bulosuuodsy || VINVYWYS Wylld
Apnys ay} jo adoos ainjng | suojsn|ouo) | (vnLo)
A2 2y} Jo sppd abpjuay |DIBBLUI SJO8UUOD YDIYM SUSZIID [00) /[ suoyppus | s e’ ClRuigosstLeainog

PUD S|SUNOJ JOJ S8JN0J WD PajpoIpeaQ - Buiddow ojnoy ebpjueH « | | -wwodsy
W Buiddoyy agnoy abpjay ki
L 40 uoypibaju| Aq D3ID DWY 10§ Yiomawp.y Bujuupid asodoid of : pg 2AY23[qO | . sjpsodoig
4 9BD}LIBH NG S} SJONIDAT
| o} sanbluyoa] BUDW-UOISIDSQ I84aWDIDG-INW JO uoypo|ddy « .
*D}0 $I9JUSD [DIDISUIIOD ‘SUOKN}ISUI | sishipuy
| |puoypoNPs ‘seopid Jsunoy puo ebojuey Buiddow puo BUIAISSqO « * | .u_un
sojnoJ woy Buojo ainjonusoiul pool jo Buiddow pup sisAjpuy « 1 L T
! MBIAIDIUL 1BPIOYDNDIS YBNOIY} LUDISAS ADMWIDI JO SISAIDUD JOMS *
sjuswaAoIdw) spaau Joyj WaysAs | J
Yy 4o sish dbo p onp 0} 19p10 Ul SIYNQUYD [jo SZA 01 : £0 dAY23[q0
olew ‘Augy 'sng  (epispooy) ABAINS ASAING |4 PIOOG UQO »
Jo DJPP 18BUBSSOd «  uoldeDIad Jesn « AOAINS AIOJUSAU| POOY « "‘:o__um__ou‘, €0
(posolD g Buusixy) MBIAIBIU| Aanaing olydpiBojoyd « | ! .u.uo @ 2605
dow ajnol pajpjag sJoployaiols «  ASAINS UOUDAIBSAO 3 USIA OHS
pjpQg AIDPUODIS pjpq Alowiud S -
$34N0J WDJY Y4 JO swd[qoid PuUp SUOKHIPUOD BUYSIXD Sy} BUIWDXS O] : Z0 3AYI3[qO | al
ADMWIDIL DIDHOY JO fUSWAO[SASP PUD OUDUSDS POdSUDI[ «,
ADMWDIL DJOA|OY UO SSAIDIIUI PUD YDIDS581 PS}ONPUOD AISNOIASIY «
WIBISAS ADMUIDY JO SIDIBP [0DIUYDD] « | ADmwpiy | 20
9PIM PLOM SAOMWIDI JO JUSWAOOASP UO SBIPNIS BSPD + L | Jo MAIASY | ~ [Ty
WBISAS ADMUIDI| UDIPU| R WIBJSAS ADMWIDIL OPIM PLOM JO AIOISIH « ! EITIETT |
waysAs woy ’ ’
L SEIDAION IO HOUDRE iBep ss3el Boid euj io) suosos1 eI AUSPIOL : 10 SMPR(G0 _
7 uolpjiwi| ‘odoss ‘saAldalqo Apnjs ayj jo i oido) 10
| ‘wip ‘suoysanb YdI1pasal Jo uoyp|nwIod | paau ayj BuiAyyuap) " jo uoyoajas | .vg

ADOTOAOHIIW

‘Buiddow ajnoy abpjuuaH jo uoypiBaju| AQ D3ID DWY IO} Jlomawpl4 Buluup|d asodoid o] ¢
‘sjuswaAoidul

SP23U JoY} WSISAS Y} JO SISAIOUD dDS D }ONPUOD 0} JSPIO Ul SSINGLHD [|0 SZAOUD O] -

'S9JN0J WD Sy} JO SWs|qold pup SUOKIPUOD BUlSIXS 84} SUIDXS O -~

‘WIBJSAS WID $,0404|0Y JO UoHDPRIBP AISsaIB0Id By} 10} SUOSDaI By} Ajjuspl O] -

S3AILOIAr90

'SUOIDIBPISUOD 8BDLBY
PUD $}0adsp AHIIGOUIDISNS YI0g JO JX8juod Ul uoypiado Abmwply Jo salijlunpoddo sy} aiojdxa o)

WIV

¢ DJDY|OY Ul WD} JO SOARDUID}ID 3} 31D JPYM €
¢ DJO|OY Ul Wipi] Jo 3ol juasaid ayj S| JPUM °Z
& DJDY|0) Ul WD) IO} BUI|D3P PAsNDD JPUM ‘L

— N ™

SNOILSIND HOYVISHY

WD) I1393]2 JO ATUUD Y)()Z] UO [DAIADL MO
10f pupid(J :A08a] pa3daj3aul 03 U1 J03] WIOL]

(LDD1) uoiDIOdSUDI) UDS]D UO [IOUNO D [DUOHDUISIU|
ay{ Joj (ojpu)) ioro2ip BulBoupyy :ioyiny) DIPU| JO SaW] :22IN0S

suiell pasu Sailld ulapowd AYAA
VIANI 40 SHINLL dHL
ESAVMWYYEL AHM

(€202 10ADYUDY °S PUD UIOF °§) SUOISSILIS ZOD [I0 JO %88 2NPOId SADMPOOY IW Z'89€ Of IW
6'GG | WO PasDaIoul 10j08s UoKPLOdSUDI UDIPU| 8Yp WO SUOISSIWS ZOD ‘0Z0Z O 1007 WOl «

JUrACB SADMIIDIUBIDUS G/ STy JUI 05 DIGM]TSTHY :22In0S

(110y upquegng) paun

(I10y upcupgNng) Josul (o) 02U

(o4ny) sosun—

(04ny) sosUT— (osey) 403N (woi]) IoBUT— (sng) JosUIT—
(wipl]) JoBUT=— (sng) sosu— 2 2
(wy) @2UDYSIg ([synuinw) swi|

ST (24 Sl ol S 0 0ol 08 09 oy 0T o]
i 1 N

wpgc—

-

22uDysiq SA §50D

awij SA §s0D

79 - 65°dd 610z (z)ol
BNS5| ULWININY SOUSJS [DI4OAS JO [DUINOL UDIPU| :92IN08
‘DJON|OY }dOOXD SBIID BY} JO JSOW Ul PasO|D

Lyél 9261 IoBousbyg 8 21D SHIOMIBU WDY 8y} [0 ‘SADP jusseid U| «
€961 8061 lyled VA
€961 L061 1Yo0} 2 ‘v/81 Ul (Ioquini)
T O L renii e ek v gt
\s .
Al =00 EEEE R AR DIPU| Ul SBIID JOULO - SINID UBIPU] JO AIOISIH «
€eél 6881 AISON £
-k = R = = IRQUINW L T - ‘€/81 Ul DIONOY Ul POLDIS
Bujuuny €481 DJO3|0N L | PIpU| Ul @DIAISS WD sl BYL “AINUSD Ujs1

I09A IVOA 'ON 8Jp| By} Ul DIS [PIUOIOD By} BuuNp PIPU| Ul
Buiuado IS PaONPOIUL §SIIj DIOM SWDIL - MBJAIBAQ UY -

ANNOYIADVE

Buiso|D

A Strategic Approach to Tramways through Heritage Route Mapping

Reconnecting Urban Spaces

(A Case of Kolkata)

123



(et ey oue Sunn e vore e | ONINNVIA 1dOdSNVRIL (PIRAIONHOT SOV ¥¢-€20¢ 800W1dIWZZ0Z No

e Buiddow ajnoy abpjueH ybnoiy} SAoMuWDI| .
s sy s s o 0 NI A uBIs 3 1055 0} yoooiddy 2168jo4s Vv : seonds unain Buldsuu0o9y SISIHL NVIdW | vINVIAYS WyLIS

Annexure

||||||| 563 (zz0z 10 sp ‘App 12d s1abuassod 0pOs | Aj218w 0} 800z Ul Abp Jod

uoypjusws|dul|

(¥ 10z-£002) Buunp swoou sioBuassod Yyp] 9 | woly) paspaidsp Ajpidol osjo diysiepl Alop ay] «
JO sawily 0€ UPY} SIow s} INJPUSCXS BYL « w 0Z J0 Yibua| 3201} ym [puoypiado sajnol ¢ Auo ‘Ajussald «
W £°0£ 4O Y4BUS| 3014 POY ADMWIDIL PIONON ‘6961 U| «

SOJAISS-WDI}] Ul 00 O[GM] ALY :22n0S

¥9 - 65 dd 610z (z)ol

000002

C *aNSS| UWNLNY S0U3|0S [Di4dS JO [PUINOI UDIPU| :82IN0S pouad awijp
}S0D UOIDIOISOY = ; R PE S )
EepIEcy opouoidll SRy N ERATACNIDE TVIO _ BB 330003900000 00IYITo0VIBBD
HMVINI SONINMVA TV.IOLE 888388 YR ARER3 3322333888
m———— - sia ) R TR TR T O TR Lo T OB R (TR T AT TR
owmoo%%6smdss%messsmémm%6@@9m
| mwc,O%mgommAIOWWc._WW%%SRQOSWSO%C
1 0 )
1
" I 111 Tk
SSs¢S
" 05006 9 ! ! 2 oLg
I
1 2 el . ! 4 sL=
: 0000013 Sty i | omm
) |
! = 0Zz 1 . zzlelzie sz
I = szvesz | 1| o
i 0000512 = mum 292828T oe W
I

53
)
~
<)
~
%}
~
©
(=]
3

aujjawy] woiy

|puoypIadQ MO
Apoodo)) ¢ DJR|0) Ul wpij JO 3j01 .—:Gmw._n 9y} st jbym
1eBuassnd|

9SpaIoU| paad 0Z15050°910Z°135¥Ir1/0895 1 '01:10a
| :OzmmmCOU SOJAISS-LUDII/Ur oo DjgM//sd[]y :22in0g
1 e ~y FOTTTRORSRRANTRmTRS N
e 2B 20NPoA "\ ‘pasod i ‘pasop somdur
QUo7 UOoIsSIWg|  s8ynol “ mm% s s| seyod || R I ajnoi Bujssord ' | PIPYSg o PYOf ‘[ 10T Ul « ! !
0197 UO WIDI] | WDI] MON HUSH {1 SO WI] | WPJ] jJO ’ ‘pPaso|D 1 sjojjodap ! 'POsOID 1 i
uo wnJ| ! PEseID, | ! ' 1 andqy up
BuypiedQ |Buionpouyd) Buyoiado| Buiso|D ' oppup|ds3 | IPYDUDS YOOZ Ul = ' SOM MIDd sbq ulyor 1 qus p
’ ; 1’| BuypiedQ [T i yum andnpiyy | ! ‘pasop | i o} oppupjds3 084 Ul - | | #ouBoypuDg
5 tad) ' 1 *lj 1
Aomuwipi] 10} suoydo [DHUSLO JO HIBYD SAHDIDdWOD | 8Jno1oIuooI| m 2jno1IDZDQ [P YIM ! | "pesO|O SOM YIDd DIZDH ! 1 OpYRIMoH
'y 00z Ul \ apoupids3 ‘1841 Ul - ! \, Uim Spoupds3 '8/61 Ul +! -
81n01 (62/v 81n0y) 8BUNBAIIDE %0688 loyny AgAsming TSI spow 1 1~ T = \ : /
—aBunBAjjo] Uo Jasn WPl - Apwly 221008 podsupiy E?&E DOT D101 230 pasnpoyuj [
UOIIN|OS 3Y{ JO SUO S| WDJL, oNm ! PpROT o1y I SOIAIDE SN !
- {d2oU0D ALlIGoW BjgoUIDSNS A 2DJDY|OY SSDW 18440 ! DAISS20X3 ' IAISS sng !
puD UoIssIwIS ciszspiomoy o AOW E Wy parowal - - M o
BUIAOW § PLOM 00f SBDIBY soAm pINOYS WDJ] \ 19A0AY4 Jo ! aul oydW Jo : aInpONYsDIU|

[DUOIOWS UD S| LUDJL "DIOY[OY Qe .m uoyINIsuUo uoyoNIsuoD 0 )20
U] "AIqOW 3|qDUIDLSNS YSQDLSD %0L°LL QP\ S ﬂ_w e
04 {N0 ADM SAJDUISYID UD S/ WDJL,, PR, < AT .| L 5 P T
Joyiny Aq Aening ’ ‘PesoID / PIsOIO SN0l jedYs ! . i
S4N0J IDZOGUIRAYS %0L°99 Apwilg 221005 m ajnol Ipjnow | J1IpS o} IpzZdg wWDAYS ‘4007 Ul « _ m 0¥ JO {93} |oKiul UD s
-1DYDLDS) UO ISSN WDJ] - o y 3D40¥/0Y Ul | =YpbpIpas ‘snaud ] "Paso|d /inol ! 1 USYM-poSe[o:Slnol: 1
,..wE.GmeMU Asans 1 91l 050 $34N0J MBU ! NInd ‘81-910Z Ul ! DIPINGST Of YPPIRSS ‘784 U| = J | CLD_\_O_.OCW_n_ Yiim !
sopepeddnseg Upobojeuyoal. .59 (i ulbuUoHDISd6 ! "pasop | "Peso|O 8jN0I Ul DIDJWIN Of \ @ppup(ds3 ‘Z66L Ul
PRgLIBpaul a1 (4 BUo bl | a1nol ppYSg O! | S ABLIRG USBDA AUDdilic 1 0 EReeeeesee &
Bl e oy A & e \ _:a:«_Eos._.o_wonm :__ __ M.mm“m:n :c;mo_._ ‘€L6| W_ ;
29 PINOYS YIOM{BU WLJY,, 0L9L ¥ Mg T N Bt ST s, Wi -
‘POAIDSI sasuodsal Zg| 040} Y 'SIasN 5 n
WIDJ} PUD SJUSPISI DID}|OY BUOWD JNO PBLLIDD SOM sUuolsanb Buso ASAINS v 4 RisAIOY Ul Wil 40} Sdi[Dep Pesnba10UM
£DJD{|0)] Ul WD} JO SSAIDUISHD 3y} 31D JDYM AQNLS ANLVIAL

124

A Strategic Approach to Tramways through Heritage Route Mapping

Reconnecting Urban Spaces

(A Case of Kolkata)



Annexure

=N
redoua mampenpiv pue Bunsuera oroons Aaas | ON

B e )y

ihip ‘BIIRR UGBMP p kel Nz

40 IN3aWLdvd43d

INNVd 1dOdSNVL
uBis g |pss

(OO0} 4O 8SPD V)

Buiddow ajnoy abpjusH ybnodyy SAomup]
0} yopouddy o16aipLs V : $900dS upgin Buydsuuooay

v¢-€20C

800W1dIWcZZ0e
SISTHL NVId'W mo

VINVWYS WYLIY

6. — P8}09||0D 8|dwns |ojo)
AsAing uoydasiag Josn »
P S3LIY “(1oBoUDW) pawyy ZpApy ‘¢

263|100 20usI0§ 2BuNBA|IPg ‘AydoiBos

Jo ydaq ' (jupjsissy Yo10asay) AHPW [upIpU| 7
ab9|0D

20ua|0§ abunbBA|pg ‘Aydpiboas jo "jJdaqg *

(Mmoll24 youpasay Joluas) }IubwbId woygns |

€0 — P3}29]|0D 9|dwps [BjO]

(ma1A19)u] |PUOISSD)0Id |PNPIAIPUI)
ASAIng anpuuoysaND ISP|OYIDIS -

‘(1ouup|d g 10941y2ly) puPWDS upwydiqg 1Y '€
DJOX|0N U0V

‘(1ouup|d g 108}Iydly) pjdnS uowns Iy ‘g
PUNIDD JO AlisiaAlun ‘Aydpiboss

10 "jda( ' (105583014 ©40100ssy) Aoy |pdin *1q ‘1L

€0 — Pa}09|0D 8|dwbs [Pjo]

(ma1aiau padx3)
AsAIng aipuuolsaNY ISPIOYMDIS -

Apogia1em oWy
Atepunog a3e35 7]
Asepunog psIa [
Arepunog v (7]
Asepunog Dy LY
shem|iey —
speoy
BUI| 01D
S3IN0Y Wel| pasop
S3INO0Y We] [EUONEIIAQ s
uonels Aemjiey Jofen @
jodaq well @
ULl @

puaba

D}OH|ON ‘il

‘sou /| - (ajno1
|puoypIadQ) JIDZDG WDAYS —

Bogagg -
'sou p| -

(ayno1 puoypiadQ) joyouns —Bog Q'g'g -«

'sou zZZ -

(ayno1 jpuoyniadQ) abunbBAjo] — aBunbBA|Dg «
€9 — P9}09||0D ®_QECw [e)te]}

(wpiy 4v) ASAINS 1d pIpOg UO -
(a4n01 paso|D) aiodupiyy —pyBIOY *

(a1no1 paso|D) 1ozog ploy - Bog a'g'g ”
(ayno1 paso|)) iozogbog - Bog g'g'g *

DOY (@1no1 paso|D) spoup|ds3 —asodupiyy *

(ayno1 pasod) piyopbHlag — aBpLg YOIMOH
(21no1 jpuoypiadQ) J0zoq WPAYS - Bog 'g'g
(24no1 puoypiadQ) joyouos - Bog q'g'g

6

8

74

9

(®1no1 paso|D) 10BN upyplg — 86pLg YOIMOH °G
14

€

4

(24no1 puoypiadQ) abunbBAjoL — aBunbBAjog * |

(sanou1 ¢ |pjoy)
AaAIng AI0juaAu| IOM}SN PLOY -

NOILO3T10D V1va 73 LISIA LIS

Z \ANos

[ -
o
emcocszzost s o % %

= Pusia seuebieq
/ $C YHON
. —\.. o

A 3

’ ,ff\q- pPaipiausb joyiny : 321005
wy 01 8 9 [ z 0 o
G R R e X
G LR R i
P13 seuebied ” > 3

YBIMOH -

W 6°5-€04d »

wy 9-20 1y

W §7'8- 101y » epunog 01 (]
SOYNOY € — SOUNOY | #everos piem vix O]
jpuoypIdO Ajuaund

Asepunog aes ]

‘upj bs /5¢4°1Z

: AjisuaQ
uoyp|ndod

'SNSUSD

1 LOZ ©4 Buipiooon
69°96v'y

:uoyp|ndod «
ol -

PIOM JO "OU |DJO] »

un| ‘bs 50z

: DONY [DJO] <

lebusg isam [ ]| UA08 09

uonelodio) [edpiunyy eyey|oy

pajpIausbioyiny : 92in0s

) 0\“‘
[ 4 0 0z W 00ESTZOST SL O SL )

dejy piem

< elpur =~ :

[y244
"ON ‘PIOOg Y2ID353Y UOIOLOASUDI] 3y} JO [OUINOf :22IN0S

m@ﬂﬁﬂ = ] ﬂm
e

YIOMISN
wpl] b Uo syIom Buippibdn/eoubusiuioyy
40 5§03 dAILBAN By} BuypbUIN

[ ==—===]

wioy{old Puojs|
U0 pajp207 sAo}S Wpl| BUIAISS JO ALIQISSOd

1 Ceor eor T Y0
BpIs U0 AJuo sdoys wply Bulpo07] «
it e =} ] =
n o o o n.
wWaysAs

woJ| D Jo uoydwnsuoD pup ayy Buonpay

- Bujuinal

pupjod

V¥V AQNILS

$89S5 1S 1U/066€°01 /Bio1op//:sdy 22108

*Aouaiolje aspaioul

PUD Wi} [9ADY} 82nPal sdidy yo1ym

‘SQUNQNS S} PUD JBJUaD AJID By} usamjaq
UOI}28UU0D JD8lIp D saplacid oBoXul 8y] «

*2INIONUSDIUI ADM|IDI AADBY [DUOIBa) pUD
wol uogin Bupjull Aq wa|qold siyy SA|0S
o} paubisap sl yopoiddo  ulpy-wpy, 9y .

- Bulwipa
|10l AADBY Jspuad Ao
S}oaW |assoy Wil olbay : g YISy : ¢

\.

A Strategic Approach to Tramways through Heritage Route Mapping

Reconnecting Urban Spaces

(A Case of Kolkata)

125



Annexure

$13s() JO |2ADI] Jo asoding

our
weiy| (oue 2) Aemabeyseo
z I3

Joyiny AQ Asains Apwiild :22inog

%09°SS

sisyiom
1epusbsupi) u

s|pway
SO m

VA4 44

© (4w g - MOY) Z-T uoyd3s =
pajpiauab ioyiny : 20In0S
Appunog ajois {7]
Appunog yowsiq ]| Wi s°TT 01
Amppunog VWY (1T
Aippunog™piom OWN [
Apocueiom™OWY Il

(Jw SZ - MOY) ,L-L uoydas

SBUNDA||0, 0 Joyiny Aq Asaing Aoulld :82In0S

SSDIO) /152104 AD

[PUOYDBIDBY

asn paxiw
owsnpul
2Aqnd was 2Mand

IPWWOD)

IPyuspisay
BSNPUDT DWW |4
SADMIIDY ~—

pDOY [0207
pDOY 10}23]|0D — |/
PROY [PUspY ang — |
PROY [URLY — |
POOY HUNI| m— g {_ |
SPoOY gl D0y = 1

$13s() JO I9pUdD

4 SSDLWID3M
L (moji24

- =N \% [O}OA|0} JO 8SOD V) =
s z§g§<vhw=w..ﬂh_wuw;\\ N Ozu___m_uzw_/.__m&w%m__wﬂ o Buiddow einoy abpjusH ybnolyl sAomuwnlL m_mm_ﬂm me<o.w IW 800W1dLWez0e .VO
Libip mlRg el pa kil N UBIS 3 I28s o} yopoiddy 2iBajols V : s820ds Ubain Buloauuo0o9y VINVWYS WYLId
UDIa1s By} JNOYBNOIY} Tomen oL Eadiel) ol -y %05°01 %0L'8Y
aIoIBAD fou st o0 opAS (39) ssunoL m %09'ST W n&o_mw_”“““ ~
udiessoul Tem B ey 6°'SE SJM SSNOH B
1noyBnouy Bupjiod piod (@ [oUoypsIoay = Juspnis s
AJuo uoydalp ADM OML 41 — h_wow- ‘ ssauisng =
—JUDWAOW ID|NDIYDA .«_ e “%08'9 sonBS AW %OTZ'T ‘
ssauisng m ' ORISR .— .okov.h
paoIsuUsB Joyiny : 92I1n0S HOME o o ‘ %05°€ ) %09'S %017 %05
s : %b89L %8L'S s19sM Jo uoypdno20

Joyiny AQ Aaaing Aiowilld :22Jn0S

%01°85

G9 sAoqy m
G9-IGm
05-9¢ 0981
ge-6lm
g| mojeg m
.g %09°LL
%069 -%08'y
s19s jo aby
SOlsUa}oDIDYD 19sN
[ (1oouoy
|odiound) pydnND uowiNg "Iy -
® WD} JO paads Mojs O
| SPD8| Y2Iym SADMPDOI Ul uolsaBuoo
0} BUIPD3| S9|OIYSA JO OU PaSDBIOUJ,
(+o8HyoIy
jodiould) pjupbwos upwidiq Iy -
S ..\.“J) L WINWIUIW S| YIPIM PDOISIBYM SN
S UIW/04ND/sNQ S0D|da1 PINOYS WD)

Alpusp usyy ‘pasoaioul sl pasds J|,

Sl

- (1oss@j014 ®4D100ssY) Aoy jodin “iQ -

., ’UCHDNYIS JUSLND SY} JUNODOD

[  oiuIeypy jou pIp 4iids [opOoW 8y} pun
PSMDI} SEM JsDd BU} Ul PSIDSI0 SOM

}PY} 8UO BY] "up|d JS4SOW D SADY jou

s20p A0 8y jou} s anssi Aloulud ay],,

U2I03s8y JOJUSS) HOUDUDIH LIDYANS -

$9)p|dWS}U0D D ‘uolpHOdsuUD

5340y W] [puoyoIdO eme|-
UoYD}S ADMIIDY J0loW @

1O SUDSW D SO A

a1y} aaoidwil

® O} Loy U Ul suoybu ubisIo} JBYL0 Ag
payoipssal Buisg aip sAbmwbi] "ApD

8y} uI1a|qp|IPAD Ajjusssid podsupiy

jodaq woll & = s g L
puwis) @ f = F — - 5 i
- puaban | v s ,.,,\‘ = 7 -
b S = A e Y
wy 9 . e — — N S Y S B =0/
— ybua ajnoy “(oBunBADg | | ST 4 abunbBA|0] - eaBunbBA|pg

(2B6unbAjjo] o} s6unBA|DgG — 1Y ) IO AIOJUSAU| JIOMISN PPOY

O SPOW S|GPUIDSNS AJUO BUY SI },

MaIAIBJU| JOPIOYSXDIS YBNOIY SISAIDUY LOMS

SISATVNYV Vivd

A Strategic Approach to Tramways through Heritage Route Mapping

Reconnecting Urban Spaces

(A Case of Kolkata)

126



Annexure

o ey voe Bosona e vons e | ONINNVI LYOdSNVL
40 IN3IWIdV43d

[ —— /]

b ‘RINER WEDMD pa sl N ublis g [0as

pBuiddoy ajnoy abojuaH YbBnolyy SADMWDI]
0} yopoiddy 21631p4s V i s900ds upqin Buioauuooay

(O}O3[0Y JO 3SPD V)
SISTHL NVId'W | vINVWYS WYLIY

vZ-€20C S00W1dIWZZ0T mo

cuE:mwciao;maoE*,‘
S|QD|IPAD JOU S| Y0014 B|2AD @
yoJols TE=s

ouwios ul Bupppd pipd ()

Ajuo uoyoaip Aom omL [
—juswaAoW JoinoIysA | W

patpiausb ioyiny : 200§

papIauab joyiny : 90IN0§

(4w 57 - MOY) .g-¢€ uoydas

(3w Op - MOY) Z-Z uooas (1 pZ - MOY) ,1-L Uoyd3s

S|gD|IDAD JOU S| oD} 812AD

Appunog 8jo4s {7 e
AJVANNOS LOMISIA | UAser o sL S Sz 0 5 —=
Appunog VWY {21 7 J £
Aopunog pom DWY [ -+ T = m
Apoqieio M OW Il — ) Cd
AW = Lf s .
SSDID) /450104 AlD | B /
|ouoypaIDaY | ~
asN paxivy #
1ousnpul | / .
2liqNnd WS dldnd m K
|DIDIBWWOD .' > 5 > \
|oyuSpIsay \
2sNPUDT DX
SADMIDY ~—
poOoY [0207
PROY 10§99)|10D —
POOY [PLBPY gns — P
PROY [OLBHY — A~
POOY HUNIL =
spooy
uoloys Aom|oy J0low @
jodeq woil @ A
S9IN0Y WDIL PSSOID iy
|oulLIB] @ . y/,
- puaba &\
4 l )
wys Ve

S

e t

210dipiL|

\ A

- yibua ainoy SpoUD(ds]

wogo_amm - asodupIyy

(sppubjds3 o} a1odipiyy — 13y ) OO AIOJUS AU JIOMIBN PPOY

28.s 8y} Jnoybnou
ydjeus ayy inoy Yt ®”

Udjalls eyt =
1noyBnoiyy Buppind piogd

uoyda1p Z 8 | yiog
—JUSWISAOW IDJNDIYSA

(gLl - moy)
RATACIIEEN

(jw £€ - MOY) £-¢ uoyd3s

papIBUB IoYNY : S2IN0S

Aopunog sjois £2] 1 I i ArAS) = L" T
Aopunog jousia (] L ‘ OUDLD! —
Aopunog YW 2] =
Appunogpiom OWY [ 7 o
Apocialom oWy Il ! S
Ay
SSDIS) fIs104 AjID o
|puolDaIDaY z
35 PaXIN ’
1ousnpu| @
anand wss nand & "
g S
jpIRWWOD F f i N
IDyjuapIsey ,ﬁo I > =
8SNPUDTOWY f .‘ A
SADMIIDY < - 4.
PpOY |I0207 . s
228

$9IN0Y WD [PUOYDISAQ e
uolpis ADMIIDY 10w @
jodaq woi @&

puLB] @

- pusbal

- ybuot ooy e d L0 || £

o

(Bog @'g'g 0} IpYPUDS ~ 1Y ) P}OQ AIOJUSAU| HIOMESN PPOY

(Jw st - moy)
(L-1 uoydas

Reconnecting Urban Spaces: A Strategic Approach to Tramways through Heritage Route Mapping

(A Case of Kolkata)

127



Annexure

et e s g s e e ™,

ihjfs ‘RIIER] BB P lhlel oo

edoua sy pue S o mors e | ONINNYIA LIOdSNYL
40 IN3WIdVd3a

uBis g [0S

(P{OA|O} JO 8SPD V)

2IN}2N1s YoDS JO BNPA @oubwiIopad = id
1818WDIng
-qns 10 Jajouwnind Jo JubBlom SAYDII = IM
‘2IOUM 0t

‘uoypnbe BUIMO||0) BY} BUISN AQ PBIDINDIDI S| }| “BI0S S,2INJONYS

Uo0a 9ip|NdJnD 0} Pasn st (WSM) POUSW wing pajybiam ayi ‘sajis oBojuay |0 Jo Jupl 8y} b o)

Buiddpw a1noy abpjuaH ybnoiyj sAomuwni] m_mmﬂwym_m,ww g 800W1dLWcc0e QO
0} yopoiddy 216sibls vV : seonds ungin Buidoauuoosy VINVAVS WYLIY
(zsd) " wng
y |oulwig)/jodag 00°l sl Juoy Buisn Ag
S€0°0 woy Buysixe () £0°0 I G | (Sd] Awixold
Wwioy 9oupksiq £00 G €10 4 v [ (vd] AiBau]
(15d) T (€d)
500 aul wol} Buysixe . 2oUDDYIUBIS
woJj 8oupisig 0z'0 € € 2IWOU0D]
6900 (zvd) Auouoyouny 01008
900 (1rd) @inponys €10 (vd) ABaju| (ed)
4O UOKIPUOD LZ0 14 T | @2upoyubis
: (zed) (ed) [letle AT/
Lo
|D}UB}O4 WISUNOL . 2ouUD2YIUBIS (Ld)
g (1ed) co__c_oomq to Jlouoo3 €€0 S | 2ouUDDHIUBIS
Lo Apunwwod 01208 |DDIOISIH
UOIONASUO! o6 uby
se1°0 (zzd] e M _2% D (zd) lojyBlom| osionay Juny | JISjSWDIDg
zdl LT0 22UDOHIUBIS T DY
SEL'0 SN|DA DIBYISaY [RINDBUUD.Y ‘UOLIBLID
” (Z1d) POAIOAU] 4yopa Japun siaawpipd gns Buown
s9L0 LOIDIDOSSY (1d) painquisip Alpnbs 10 seBojyBlem usy «
1 _n_.v O.S,_U?:m €€0 2ouPouIUBIS ‘sispwipiod ¢ Buowo
S9L°0 au} jo 8By |OOUOISIH painquisip st 4 puo ‘(NSY) pPoyew wng
Jupy Buisn pepIAlp usaq soy abojybiap

(3Ip2s P11 - §) abpjusH yin

(zsd) 1P
wy _ _ _ _ ulwis|/jodaq
ob Uy cioyy| W (OF-LE) [ W (oe-tg) | wi (oL ) wy (0100 | 1oy Buysie |O!
woly 92upysiq
T (15d) auy
oz uoyy sloyy| WA (0Z91) | W (S1-11) w (01-9) w (5-0) et Buysixa | 6
} 92UDysIg
oJ0js pabunyd uoyouny puiBbuo | =l
pauopupgp | Ajgje|dwod mcummnoums osnal aAdDPY| Sji paulbjuIow Al cm‘_mwn_w:a 8
ulsi 2Injonys|  uoyouny Hio2uU0) SOy 2InjoNYys ay| etetound
painbai
Jhecers, | uowoiona | womjouao | Sobbel | Poeel | v
o} M_NO.SJOZ pup:siode | ayinb spesu | ,E:o.wco _,“cEm OZ* ) jo co,”tnwwu ‘
& SAISUS)X3 il
CMWMMWMW Juppodw| Juppodw| Juopddu) juppodw) _U_MWMP.___AV d 9
jouusiod sou AIp207 Apuoibay AIpuoipN Apuoypulsiul wsunoL
Aunwwod
ay} jo pod
E=ole} pooyioqublau | [pYuSssd U SO
1o uoyouny aInjonys QU UM saAles JobBuo| asn ojgnd tie)
SI14O SUS | BUISMOUY | UOKDIDOSSD | OU SINIONIS |UYIM UOKDIOOSSD| n_v_mon_omm
Ul UOYDIDOSSP | AHUNWILIOD |ooUO}sIY By} 'JOABMOH | [DOUO}SIY PIIOS O \EMDEEO,« S
AIUNWWOD | |0D0| 8yl | PojW D SOY | UOKDIDOSSD  |SOY 2Injonys ayl| o
ON 2Injonys ay) |o2UOISIY
Buoys o soy
aInponys ay)
a|gojou
uBisep (zzd)
JMM%%MMQ Uwuwwwn wﬁ,*mmwmumw%w 3|gpjou 2 SlAls anbiun | uoyoNYSUOD | ¥
oM 1ON paubisep (oM JLoR=TATY
Ioea
S|P Bulipieq Bulioleg | 81n}08ydLY Jo IINDBILON (1zd) enpA ¢
JO @ouLssqy 1004 abpioAy SJAIS 9|gPJON o a.muvm olBysay
G 10207 |ouoibay |OUCLON [ouoypuIsiUl ((Z1d) PeAIOAU|
N UODIDOSSY ¢
0661 450d 0661-0061 0061-0081 0081-00£1 (t1d
QUON aINjoNys l
|y4 Jo 8By
(000) (sz0) (0s°0) (sz0) (00°L) dsjamping [
1004 AIoA 1004 JI[¥] pooo poos AISA - qng [

DINVY O¥9D

s19j3WDIDg

SI9j2WDID{ jo Bupjupy 10} (VYD) sisA|puy [puoyp|ay A319

[puiwis]/jodaq
wpyy Buysixa
woJj asupjsiq

auj| wpyy Buysixa
woy aoupysia

IPHuUSod alkis 9ouppoduw|
Auppuoyung wspnoy uoyINLsu0D |PDLIO}SIH
aInyINYys UOKDID0SSY an|pA aInpNnys
o uoyipuod Ajlunwwod oiayjsay jo aby
2oupoyIubIs 2oupoyIubIs 2oupoyIubIs
Agwipxoid SR 2]WOou0d3 0120§ [RINEDIPYIY [POLOJSIH

(1oj2winIDg (1sjowpIDg)
qns) 19j3WDIng gng SERNBIM 19j3WDIDg
abpjybiam .
" B SoUPSYIUBIS
L |£9160 |DOLO}SIH @ouanbag an|pA
S¥'0 Aubsyu) uoyoinag * pazipusion
S€0 Ajixold
7 SoUPPIUBIS — ‘
€E89°0| ounjospony | JUETEYITE o) spodxg
: SouDUIUBIS DUOHDIS
S0 |ojouoos .u_oow,I ! >Q_“mv_ i Aq Bupjuny

(Ws¥) poyjaw wing >upy Buisn

s1ajawniIng Buowp uoynquysip aBpyyBlam
2b3)j0D 20us|os 2BUNBA|IPg AydpiBoss

JO udaq ‘(jupysissy Youoasay) AHoW upipu| 'y

abunbAjjog ‘Aydoiboas jo tdag (moja4
YoIDasay JOjUSS) ¥IIUDWDI4 WoYqgns ‘g

‘(13uup|d @ Lo31Yy2ly) pydno uowns Iy g
DUNDILD JoAlsI2AIUN AydpiBoss
Jo "daq ‘(1ossaj0id a1p1o0ssy ) Aoy (pdin 4g °L

ab3jj0D 80Usj0§

D{DY[ON WNOY

: spadxg Jo ysn

sisA|puy ajnoy a6DJIISH 10§ S19}2WDID

sISA|puy 3jnoY S6DJIISH 10) SI9}WIDIDY
LZ1 - 8iIS pais|| [ojoL
Buysi ays abpjISH

A Strategic Approach to Tramways through Heritage Route Mapping

Reconnecting Urban Spaces

(A Case of Kolkata)

128



Annexure

|edoyg ‘aunydayyuy pue Suiuueld J0 j00YdS
[ —

Bibige BidIR) 106D pa kel

(D{OH|OY O 8SPD V)

ONINNVd 1204 SNVl Buiddow ainoy abpjusH Ybnoy} SAoMwWDIL Fehett 800W1dLWez0o

40 IN3aWLdvd3d

uBis g |o8s

JO UolI3|SS

0} yonoiddy 21Baipls V : $800ds ungin BuldsUU0DDY SISIHL NVIdW | VINVWYS WYLIY

JOoplIoD Jsog ._/ :nabz

juswdo|aAap OLDUS IS 10} PAISPISUOD 3q O}

Asepunog D) L2

Apogseiem OWX
shkemjiey ——
Speoy
TZ1-10T
001-18
08-19
09-1 @
o1 @
ozt e
s9)IS abejuaH pasodold

Atepunog D) 122
Apogi2leM DWy mm [ wios sz 09 sk ot

=i pajpiauab Jo
s 0 ST 0l @8 ® 2N

yiny : 52in0g

paypisuab ioyiny : 821n0S
“n 1 - 3

; s i shemjiey «— f” z ;
/ Py pusia
05Tt aeno

or-1€ @
/ 0£-1Z ®
sy 0z-1T @
01-T ®
sayis abejuaH 0§ doL

- N3O

102§
juoy

‘ = . v P ‘ .
DJISH WNWIXDW SADY YJIYM JOPLIOD D Buldajas - Z0 OLDUSDS sajis 96DJISH 0§ dO} SADY YDIYM JOPLLIOD D BuyI|9S - |0 OUDUSDS
082680 S0 00°L GL0 G/L0 S0 00 L Q0L 00 L G/L0 Q0'L Buipjing sisjum| 01
SCl64°0 050 S0 050 00°L 00°L 00°L S0 S0 0S50 0L uoqloy IDZDGOAOS 6
SCly60 S/ 0 G0 S/.0 0L SL0 00 L 00°L 00 L 00°L 00°'L uomoyg oy g
0SZ¢€8°0 00°L 00°L 00l 00°L S0 00°L S0 0S50 GL'0 0L IOUIW pIyoysl /
S/8¥6°0 S0 S0 00'L 00°L 00°L 00l 00'L S0 00'L Q0'L IDIPBYIDD [NDd IS 9
G§/89/°0 S0 SL0 00°L ST0 00°L 00°L 00°L 00°L 050 050 wnuojaun|d ouigl ¢
052840 S0 SL0 00l S0 00'L 00 L S0 050 050 00°L pys deduld ¥
529160 050 $20 $20 00l o'l 00'L 00l 00l 00'L S20 oBpug UoImoH €
GZ188°0 050 050 S0 00°L 00'L 00 L S0 S0 00'L 00'L WDIfIIM Hod| T
G/856°0 00°L 00°L 00°L 00°L 00 L 00°L 00°L 00°L G/0 |oUoWaW DLIOLDI L

S€0°0
(z5d) 1o
ujwsy/jodag
wpyy Buysixa Buysixa woly Apjpuoyouny

WSM  woy aoupysig

(5d) Apwixoud

S€0°0 $90°0 §90°0 1 L'o SeELo SEL0 S9L0 §91°0 anjpA aboybIaM

(15d) (
L¥d) (1€d) (zza) (11q)
sujpiey (zvd) 3INON4S Jo UOHDIDOSSY uoldNsuoD aInpnuys
uoyipuod Ajunwwod jo0 alkis ayy jo aby

(1zd) enjpA  (Z1d) PaAjoAU| JsiouibIDg qns
oiayjsay uolDIdoSssY

asupysig

(€d)

(vd) AwiBajul 55uDoYUBIS SHou0o3 oppos  (¢d) SPUPSHIUBIS [DINORHYDIY  (Ld) SIUDIYUBIS [DOUOISIH  JojRWDIDg UIPW

POYdSW WSM Uybnouiy; sajis sbpjlsH jo Buyoy

Reconnecting Urban Spaces: A Strategic Approach to Tramways through Heritage Route Mapping

(A Case of Kolkata)

129



Annexure

—_
fedoyg ‘aunayyauy pue Suiuueld o jooyds Y
Hmc i vty gy 2 e i

1lhi ‘RIOIBR) WBMP p kil oo

ONINNYTd 1JOdSNVL
40 INIWIdvd3d

ubig g joag

Buiddow ajnoy abpjusaH Yybnoiyy SAomwn]

(DI040} JO 8SOD V) ;
o} yopoiddy 216aipis V : s900ds upngin Buiosauuod9y

vZ-€20C 800W1dIWZZ0Z wo
SISIHL NVIdW | vINVYWYS WYLIN

€ : uoiounr Jobw
T : JoAOA
: uoyounr
10[OW 8 1I9A0A|4 BUIplOAY

ZZ: (92upisIg Buyopm
“SUIO0S) (Awixoud 8s01D)
obpISA0D) a}IS abpjlIsH

9°9 ¢ (W) BUIT W1l MON
T8 (W) sun wpil Buysixg

%T¢E : IOpLIoD
oy8W BUoIP 84Nol JO %

wy gyl YibusT sjnoy

|PUOD3ISY
PUD [DI2ISWWOD ‘|DRUSPISSY
Apolow : asn pup

% (€€ -¥1) : 950 MOY 10 %

AYVANNOS LOTY1SIA [ e w— —
Asepunog D) L2
Apogia1em oW e
shemjiey —
speoy
006€ZT - 662/ W
6€244 - 51995 Il

8529€ - 11187 [ |
11182 - €6€€7 [
€6EET - bIEL6T [
YOE6T - LT9%T [
LT9T uey) ss3) (]
Aysuaqg uonejndod
0S-Tt
op-1€
0£-1Z ®
0z-11 ®
or-T @
says abejusH 0§ doy
BUI| 01D s
BUIT WeLL BURSIXT mes < |
aur] welj maN - H s

i et
- aNaoF [*

(wze - wsi)
: (6Bupy) MOY B[ap}INg

Z T UsisunfIoow
0 : ISAOAHY
:uoyounr
I0[DW 8 ISAOA|4 BulploAy

€z : (9oupysig Bupjiom
*SUIQOS) (Aswixoud 8s01D)
obpISA0D) 8IS 26DilISH

P (W) sul] Wil moN
9°G : (W) surn wol) Buysixg

%EE * IOpLIoD
oydW Buo|o 24N0I JO %

|BUOIDSIS8Y
pUD [pyuSpIsAY ‘Bsn
paxiw Apolo!

SSpellenl

% (2v - £1): 95N MOY 10 %

Asepunog D) L2
Apogiaiem
A

ssel9) /1sai04 C
|euoneaay [
350 PaXIW
leLasnpul s
21iqnd 1WS 1N
[eRRWWo)
[enuapisay
3snpueT DN
shemjiey -

9oy wel] pasodold
0S-Tb
ob-1€
ez @
0211 ® [y

01T @ (&

= pusa
. UYewmmoH

A

AYYANNOE ™ LOTY1SIA [
Asepunog Sy 1L
Apogiaiem WX mm
shemjiey +—
speoy
006€2T - 6£7.L W
6€TLL - ST99S I
ST99S - 6915 Wl
6915 - 85C9€ WM ||
8529€ - TT18Z |
T118Z - €6£€2 [
€6EET - PIE6T [T
bOE6T - LT90T [
£T9bT Uey ss3| (]
Ayisuaq uonendog
05-Tt
0b-1€
0e-1Z ®
011 @
01-T @
Sa)IS abejua 0§ doL
BUI| 01D we [
U wed) BunSIXT s
aur wei) mMaN

+| |@Inoy weu) pasodoid

Asepunog Dy 123
Apogua1em OWN
AR 1
ssel9 /2104 A0 mm
|euonea.nay
s paxi
[eusnpuy m
21gnd WSS d1and w
|eJRWWOoD
|enuapIsay |
aSNpUET D) f¢
shemjiey -— &
speoy
T NOLLJO s
(05 doy)

05Tt
Ov-1€
0¢-1Z @
it @
07T @

-anzoa|*

(wgg - wzy)
: (eBupy) MOY lapHNg

o

- 10NOLLdO

uolda1q yjog ui aur wpil - (1o uoydQ) : 2inoy pasodold

Reconnecting Urban Spaces: A Strategic Approach to Tramways through Heritage Route Mapping

(A Case of Kolkata)

130



Annexure

oo ey s oo oors. e | ONINNV I LYOdSNV L
40 INIWLdVd43d

[ ———— )

1Rihif ‘RIAER] IXRBNP b kil N

(P§OX|O} JO 8SPD V)
Buiddow ajnoy abpjueH YbBnoiy} SADMWDI|
0} yopoiddy o168jp4s Vv : s8o0ds upgin Buoauuoday

¥¢-€20C 800W1dIWZZ0Z QO
SISIHL NVId'W | v NVWWS WYLIY

Z : uoiounr Iolow AYVANNOS LDTHISIA

B Adepunog D) 123
€ Jonohl Apogiaiem Dy
L uoyounr shemjiey — |
I0[DW 8 1I9AOA| BUIPIOAY speoy

006€TT - 6£7/. WA

6€CLL - ST99S I
51996 - 6915 Il
691S¥ - 8579¢ Il
8S79¢ - T118C B0
11182 - €6€€C X

6L (9ouUDjsIg Buyiom
“SI00S) (AHwixoid s0[D)
2bpIaA0D B}IS 9BDILISH

€6EET - YIE6T I |~
POE6T - LT9PT [
£19pT ueyy ss3| [
Ajisuag uonejndog

9°€ ¢ (W) suIy wplL MeN
69T : (W) auy woly Buysix

e i
olsW Buojp ajnol Jo % Rl
091 ®
wy §°8¢ - yibuai sinoy o1z @ |
0z1 @
sayis abejuaH pasodold

§$auoz asn pup IV o]
paiaao) Apolow : asn puo S iiE1L Glspcigms

aur] wesl MaN

| % (5ZL-p):esn MOY 10 %

(wgpy - wel)
: (eBuny) MOY SlgpyINg

o prn
onrcion inuni v

paipiauabioyiny : 22005 || AYYANNOS LOTYLSIA

papbiauab joyiny : 80In0S
Asepunog D 123 u . i
Apoqseiem D m [ (/' &AW
AR | L
ssei9 1104 A | i -

|euoneanay | 7
E
[eusnpur
21ignd 1was dand
lenmRwwo) m
|enuapisay
asnpueT JWM |
skemjiey «—|
speoy
0 NOLLAO e

2oy wed) pasodoid
1z1-tor |
001-18
08-19
09-Tt
o1

0z-

Z - uoydunr iolow >¢<oz:mm|._uz._.m_oﬂ_
4 epUNOg DY LY

L : JoA0AY ApogiaiemOWX e
Luoyosunpr shemjiey —

loloy g JoroAl Buipioay 006€2T - memw =
€1 : (e2upisig Buniiom

6€TLL - ST99S I
ST99S - 69TSH Il
'SpUI0QS) (AHwixold ©s0[0)
obBpISA0D) d}IS obD}lSH

691Sy - 8SZOE M|/ T
8G79€ - TT18Z M |
T118C - €6€€Z
€6€EET - ¥IL6T [
$9€6T - LT9VT [
£T9pT Uey) ss9| ]
Ayisuaq uonejndod | -

G'G : (W) suI Wl MeN
68 (W) sur woil Buysixg

%EL : I0pWOD i g
oyaw Buojp a1nol Jo % 0£-1Z ®
wy ppl : YiBUST BjnoY o
[pUOHB3I55Y sa)is abeyuaH 0§ doL
PUD |DIDISWIWOD ‘[DYUSPISDY oun el Bunviemm
Apolow : esn pup? AL NN -
% (62— 11): 950 MO 10 % il o
(wsy - wpl)

: (9BUDY) MOY SIaoHNS

il | says abejuaH 0§ doL |

Asepunog DY L=
Apogia1em DI
AR |
sset9 fisalod A mm
|euoneasnay
3SMN PaXIN
[e3snpuT
21iand 1WSS Nand
[eDRWWOD
[eRuapISSY
asnpueT I
shemjiey
speoy
€ NOLLO s
(05 doy)
2noy weu| pasodoid

01-1 ®

" €0 NOLLIO

uoydauq yjog ui aur] woi) - (g0 uoydQ) : 81N0Y pasodold

Reconnecting Urban Spaces: A Strategic Approach to Tramways through Heritage Route Mapping

(A Case of Kolkata)

131



Annexure

—_
fedoyg ‘aumpayyuy pue Suluueld 40 oy &
\ J

ONINNY1d L1dOdSNVL (O}OX|03 JO

40 IN3WIavd3Id

3500 V)

puiddow ajnoy abojuaH ybnoiyy sAomwni]

v¢-€20¢

800W1d1Wce0e o —.
SISIHL NV1d'W

“SHIO0S) (Aiwixold 850[D)
2bDIBA0D) B4IS abDjlISH

£76: (W) surl Wl MoN
8§ : (W) dur woil Buysix3
%TT : 10PLIOD
ol Buojp 8jnol JO %

pUD dSd ‘|PHUSPISSY

paiano) Apofow : asn puo]
% (2L =9): 95N MOY 10 %

6915t - 8579
8S79€ - 1118 M@
TT18C - €6€€C 0
€6EET - YIE6T (I |-
P9E6T - LT9PT ]
LT9PT ueyy ss9| ]
Ayisuaqg uonejndod

T21-101

BUI| OLJD e
3UI we BUNSIXT |
aur] wesy MaN

thmise N Tk R et o b QL \
D uBIs 2 0SS 0} yopoiddy 21Bs1oIS V : s900ds Upain BulDaUU0DSY VINVYWVS WYLIY
L - uoyounr L0._10«2 AdVANNOS LD1¥1SIa AYVANNOS ™ LOI¥LSIA [ paipIauab ioyiny : 22In0g
0: ._m>o>_ 4 Asepunog D L3 Atepunog D) L2 u» - a i
. Apogiarem D Apogiaiem DX e & AN
S uoyounr shempiey ~— [ Aoy
speoy ssei9 /35104 AD i |.
Pl e U OuEy 006621 - 66224 W | Jeuoneanay
= 6€TLL - ST99S 3S() PaXI
LS : (92upisig BUOMm ST996 - 691§ ewssnpuy

UBPISY
3snpueT DM

shemjiey — :

speoy
90 NOLLAO )
N0y we.| pasodold
TZ1-101
001-18
08-19
091 ®
012 ®

(wog - wzl)
: (eBuDY) MOY BaPHNS

85 <~ 90 NOLLdO

~*i. 90 NOLLdO

0 UoIjSUnf IcBW
L : 19AOAlY
: uoyounp
Jo[ow >3 19A0A|4 BUIpIOAY

85 : (82uUpjsiq BuRom
"SHUI00S) (Auixoid ©s0|D)
2bpIBA0D 8}IS BDjLISH

pLL (W) sur woil moN
9'el : (wy) aur wioyl Buysixg

% §°€ - IOPLIOD
oW Buojp 8ynol Jo %

wy € yibusT sjnoy

SN PAXIW pPub |pYuSpPISSY
Apolow : asn pup?

% (7L -¥): 350 MOd 10 %

AYYANNOE ™ 1OI¥1SIA [
Asepunog D) L2
Apogiaiem O
shemjiey |

speoy
006€ECT - 6ET/. Wl
6€TLL - ST99S I
§199S - 691SH> Il
691Sb - 85Z9¢ Il
8S79€ - 11187 E1
T118Z - €6£€C
€6EET - PIEOT |-
Y9E6T - LT9PT [
LT9%T ueyy ss9| ]
Aysuaq uonejndod

TZT-10T

001-18

08-19
09-1v ®
-1 ®
01 e
sa)is abejuaH pasodoid
3UI| 01D e
U Wet ] BunSIXT |
U wes) maN

AYVANNOS ™ 1O1¥1SIA [
Asepunog Dy 123

Apoquaiem W [

Aseyiiin ¢

ssel9 /153104 AD i |.

Jeuoneanay
S PIXIW
[eL3SNPUT
21ignd 1Was dNgnd
[eRAWWOD
[enuapisay
3snpueT DY
shemjiey +—
speoy

50 NOLLO s

2)n0y weu] pasodoid
T¢1-T0T

patpiausb ioyiny : 821n0s
.

|

(wsy - wyl)
: (eBupy) MOY 8|gp}INS

F ¢ - i-Ss0NOLLdO

- an3oF1 | & / I

AuQ uoyda1Qg auQ ul aur] wpij - (50 uoydQ) : 81N0Y pasodold

Reconnecting Urban Spaces: A Strategic Approach to Tramways through Heritage Route Mapping

(A Case of Kolkata)

132



Annexure

_loiégg!:uss.i%_sﬁm\\

ONINNV1d LJOdSNVL
40 INIWLdvdad

Buiddow ajnoy abpjusH ybnolyy SAomwpi|

bR Ines o} yopoiddy o1691p1iS v : s0o0ds ungin BulosuUU0DSY

(O}OX|O} JO 8P V) 7

¥2-€20C 800W1dIWZZ0Z LL
SISTHL NVId'W | wINVWYS WYLIY

pajpiauab joyiny : 821005

paipbiaushb

Joylny : 92In0§

(4w SZ - MOY) .Z-T uoydas

(pu£1 -

A¥VANNOE 1DI¥1SIa
Aopunog DWX LY
Apogajom OWY
SADM|IDY ~+—
SPoOY
$9JN0Y WDI] PBSOID
sojnoy
WIDI] [DUOHRISAQ s
9Ny Pasodold e=s|
Lzt-1ol
ooL-18
08-19
09-1v ®
or-1c @
0zl e
SaJIS
obpjusH pesodold |3
ebpddoys
wpil pasodoid
UoKD4S ADMIIDY @

- AN3OIT

MOY) ,L-1 uoyd3
- %W*.Nwﬂwmm ; IO_MUWﬂE isoo1 [ ebpseay 3|qpIaaid JSOW
L C Iz € {4 coww_wﬂ uoyounr Jolow ”
5l ¢ I i z _m>.o>_"_ 2 19A0A|4 BuiploAY
1 (ooupysig BuBipM "spUQS) (Aswixoid
250|D) 960I10A0D) B)is 9BDIISH
LS 89 I 6L | o6 5 L
4 . T 2 z (wy) seun
abpddoys wpiy pasodos L U i i LRI MON seun |
1S 1P d — I WyJaur Wil MaN 3 Buusixg
1 wpil Buysixg

®  poipiousbioyiny : 221n0s %UTT | %058l %099 || %EL
§'SC 1€ 1| 82 |1¥vL | 8Vl

JopuIoD oldW Buop sjnoljo % | G
(wy) wbua 8oy | ¥

AIDJIW]

59104 AiID

—_—

|jouoHDBIDSY
| esn paxiv
LSNP
dSd
[OIDIBIWLWOD

paIaA0D
asn pup Jolow

1 1
PACILPACEA]
I /)

[oljuspisay

351 MOY 4O %
('siw ul) (eBupy) MO BlaPHNS | |

(Sy-vL Gv.o,:

9JNoY wpl| pasodold

SI9jPWDIDg

STVSOdOdd

Reconnecting Urban Spaces: A Strategic Approach to Tramways through Heritage Route Mapping

(A Case of Kolkata)

133



Annexure

[PJOA[ON JO 8P V)
Buiddow ainoy abojusH Ybnouyy sAomwnl|
o} yopnouddy 2169jpis V : s820dS upgin Buioauuoday

—
o

ONINNVTd 1dOdSNVaL
40 IN3WLdvd43d

¥¢-€20C

[edoyg ‘2impayyay pue Suluueld J0 [00ydS \
e tny g g 1 i 7

I2lhife ‘RIRIER) LORDNP PA liele oz ubis g [3S

SISFHL NVId'W | vINVWYS WWLIY

800W1dIWeC0e N _.

"Buiony sl DJOAION JPU}
‘soUD| Wi Buysixa wz_v_m__.._n_ s9oUDJsUl IojNBaI 8y} JO SUWOS 81D
Bupoo|q ‘Joaus uo paxiod 1o SI0D Q sinoy 3oad ul uolseBuod dipiL

‘'sojNol Y} Jo sespyd juaieyip u| R -$3Jn0yY sng jo m:_nQUsz
- abipyD Bupjing ul aspaiou| 3 UOKDUIWIS] 3jn0Y
‘(seadnu upipu| 81012 €€ — /) UOI||IW 3 O} UOl||iW T3

Alypwixoiddp wioly pabupi jun wipy sIPRiD 9|Buls B 10} 2oud aspq 8y} ‘Pasn 8q upd
sjopow (uoypiauab puos3s) ZOX SIPRHD PUR S|dpow soqin 4¥D ‘IX8jU0D S, DIDYOY U|

spoadsy |poluyd9)

sjoadsy Bujuupjd

INVE INIWGOTIAIA NVISY

U“- @ E i E\Nx ong

spuny |oqojo

dNOY9INVE ATHOM
uonesodio) adueuly
Jeuoneuaiu]

spung jAos
sjoadsy |pIdoubuly

SNOILVANIWWOOIY

pajpiauab ioyiny : 92in05

212V Z6'§
: DONY B)iS

paipIiausb joyny : 8200
k. — -

pajoiauabioyiny : 82IN0S

pajpiauab joyin

papIausb Joyiny : 92005

SIDV Z6§'§
: DO 8jis

jodaqg wpij m:__m_.vm
uoypOlIPOW jodaq wpiy

9jnoy wpi) pasodoid

paly Bupjipd Jo M3IA pasodold

Sl oL ool 7 S8 Sl oL S¢€ $'8¢C
: (ruw) : ; ; :

(uw) , (uw) | (uw) | (uw) | (uw)

(ovppon | SO0SR) o | oun | o | o | 52| )
pasodoid P _..“__2_ o Asuinor | Buiuuny | }OH [040] | J9ACADT L Hiaue]

s9jnoy wni] pasodoid

Reconnecting Urban Spaces: A Strategic Approach to Tramways through Heritage Route Mapping

(A Case of Kolkata)

134



Annexure

Annexure VI — Plagiarism Report

Submission date: 01-May-2024 11:42PM (UTC+0530)
Submission ID: 2368029502

File name: 2022MTPLMO008.pdf (12.77M)

Word count: 23863

Character count: 133106

2022MTPLMO008.pdf

ORIGINALITY REPORT

5y 3 20 20

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

.

Submitted to Foundation for Liberal And

Managment Education
Student Paper

(K

journals.sagepub.com /
Internet Source %
}Nww.lplndexmg.com 1 "
nternet Source 0
Submitted to Te Pikenga trading as the Open 1
; %
Polytechnic
Student Paper
dspace.spab.ac.in 4
InterFr:et Sourcep %
E psecommunity.org /1
Internet Source %
Submitted to University of Glasgow ‘
Student Paper %
B Submitted to All Saints College - St Mary's 4 ”
0

Campus

Student Paper

Reconnecting Urban Spaces: A Strategic Approach to Tramways through Heritage Route Mapping
(A Case of Kolkata)

135



Annexure

en.m.wikipedia.org <1 %
0

Internet Source

Lorenzo Naegeli, Ulrich Weidmann, Andrew <1 %
Nash. "Checklist for Successful Application of i
Tram-Train Systems in Europe",

Transportation Research Record: Journal of

the Transportation Research Board, 2018

Publication

=
(@)

www.dixdecoeur.com < 1
%

Internet Source

-_—
—_—

Submitted to Lake Forest Graduate School of <1
%

Management
Student Paper

=
N

"Techno-Societal 2018", Springer Science and <1 -
Business Media LLC, 2020 -

Publication

—=
W

Krystian Pietrzak, Oliwia Pietrzak. "Tram <1 it
System as a Challenge for Smart and 0
Sustainable Urban Public Transport: Effects of
Applying Bi-Directional Trams", Energies, 2022

H

Publication

journal.iccaua.com 1
Internet Source < %

fastercapital.com 1
Internet Source < %

timesofindia.indiatimes.com

—_
~

Reconnecting Urban Spaces: A Strategic Approach to Tramways through Heritage Route Mapping
(A Case of Kolkata) 136



Annexure

Internet Source

<1y

Tran'sportcgtlon Te;hnologl.es for | <1 e

Sustainability”, Springer Science and Business

Media LLC, 2013

Publication

housing.com 1
Internet Sogce < %
Submitted to University of Witwatersrand 2

Student Paper %

documents1.worldbank.or q
Internet Source g < %
"Perception, Design and Ecology of the Built &1 %

Environment", Springer Science and Business °

Media LLC, 2020

Publication

www.mdpi.com
Internet Sourcep <1 %

Graham Currie, Amer Shalaby. "Success and <1
; . %
Challenges in Modernizing Streetcar
Systems", Transportation Research Record:
Journal of the Transportation Research Board,

24

2018
Publication
Graham Currie. "Using a Public Education <1 "

Campaign to Improve Driver Compliance with

Reconnecting Urban Spaces: A Strategic Approach to Tramways through Heritage Route Mapping
(A Case of Kolkata) 137



Annexure

Streetcar Transit Lanes", Transportation
Research Record: Journal of the
Transportation Research Board, 2018

Publication

Submitted to Monash University <1 .
0

Student Paper

N
(@)

Robert Ernest Marks. "Validating Simulation <1 %
Models: A General Framework and Four 0
Applied Examples", Computational

Economics, 09/20/2007

Publication

27

Submitted to School of Planning & <1 %
Architecture Bhopal °

Student Paper

B3
(0¢]

Submitted to Teaching and Learning with <1
%
Technology

Student Paper

H
O

proceeding.iainkudus.ac.id <1
Internet Source %

W
(@]

T. V. Ramachandra, Bharath H. Aithal, M. V.
. <1y
Sowmyashree. "Urban structure in Kolkata:
metrics and modelling through geo-
informatics", Applied Geomatics, 2014
Publication
www.maldivesstarplus.com
Internet Source p <1 %

www.tandfonline.com

Reconnecting Urban Spaces: A Strategic Approach to Tramways through Heritage Route Mapping
(A Case of Kolkata) 138



Annexure

Internet Source
<1 %
"Recent Developments in Water Resources <1 o
and Transportation Engineering", Springer °
Science and Business Media LLC, 2024
Publication
Ankit Sikarwar, Aparajita Chattopadhyay. <1 ”
"Analyzing Population and Land Use Change", °
Springer Science and Business Media LLC,
2020
Publication
www.bseindia.com 4
Internet Source < %
www.ijaast.com 1
Internet Sélurce < %
www.sciresit.it 4
Internet Source < %
Michael D. Meyer. "Transportation Planning < %

Handbook", Wiley, 2016

Publication

Exclude quotes Off
Exclude bibliography On

Exclude matches

<2 words

Reconnecting Urban Spaces: A Strategic Approach to Tramways through Heritage Route Mapping

(A Case of Kolkata)

139



