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Foreword

Greater Mumbai is the vibrant commercial capital of India. It is one of the world's top ten
centres of commerce in terms of global financial flow, generating 6.16% of India's Gross Domestic
Product (GDP) and accounting for 22% of GDP of urban India, 10% factory employment, 25% of
industrial output, 30% pf income tax collection, 60% of custom duty collections, 20% of central
exercise collections, 40% of foreign trade and 70% of capital transactions to India's economy,
etc. The city houses important financial institutions such as the Reserve Bank of India, the Bombay
Stock Exchange, the National Stock Exchange of India, the SEBI and the corporate headquarters of
numerous Indian companies and multinational corporations. It is also home to some of India's premier
scientific and nuclear institutes like BARC, NPCL, TIFR, AERB, AECI, IREL and the Department of
Atomic Energy. The city also houses India's Hindi (Bollywood) and Marathi film and television
industry. Mumbai's business opportunities, as well as its potential to offer a higher standard of
living, attract migrants from all over India, making the city a melting pot of many communities
and cultures.

As per census 2011, Greater Mumbai’'s population is about 12.44 million (about 51% of the
Mumbai Metropolitan Region’s population) is India’s most populous city. Employment in Greater
Mumbai is about 5.8 million. Greater Mumbai is, however, severely constrained by its geography and
occupies a small land area of 458.28 sgkm (10.5% of MMR area of 4,355 sgkm). With a limited
supply of land it has one of the highest population densities amongst the large metropolises in the
world. Greater Mumbai has approximately 2,000 km of major roads. Roads constitute 8.16% of the
total area of Greater Mumbai or 14% of the developed areas (2012). Public transport modes available
for travel needs are suburban rail, bus, metro and monorail. Traffic congestion, transportation issues
in Greater Mumbai are very complex as the population and employment densities are very high in
many areas of Greater Mumbai, limited land for development and providing adequate transport
infrastructure, linear city and narrow street networks, informal hawking activity near the suburban
railway stations, on-street parking, pedestrian walking on the carriageway due to inadequate
footpaths etc. The demands from various users exceed the available supply.

Considering the above issues, MCGM conceived preparation of Comprehensive Mobility
Plan for Greater Mumbai that reflects the land use and its changes as well as the buoyant changes
in population and economy, resulting in changing travel patterns in Greater Mumbai. The
Comprehensive Mobility Plan (CMP) for the Greater Mumbai articulates a vision for Greater Mumbai's
future traffic and transportation as a seamless, integrated system, in which commuters can make their
journeys throughout the city safely and conveniently by various modes of transport with strong
emphasis towards Non-Motorised Transport (NMT) i.e. pedestrian and cycle modes, traffic
management measures and public transport systems. This study has provided insight to the current
challenges of commuting in Greater Mumbai, addressed the issues and prepared an infrastructure
and investment plan for the next few decades. The study outlines long term (2034), medium term
(2024) and short term (2019) transportation strategies along with traffic & transportation infrastructure
plans.

The study stresses the need for MCGM'’s continuing efforts and expanding on its commitment
recognizing the varying needs and priorities of different transportation users, in developing Greater
Mumbai’s major traffic and transportation infrastructure. The study by recognising the significance of
transport for the economic growth and social well-being of Greater Mumbai, proposes developing
integrated multi-modal transportation system. It advocates focusing on the, an integrated network of
roads, NMT (pedestrian and cycle) facilities, traffic management measures (intersection
improvements, installation of traffic signals, expanding the Area Traffic Control (ATC) system, Station
Area Traffic Improvement Scheme (SATIS), flyovers, elevated roads, FoBs/ Subways, road safety
measures, traffic signs & marking, infrastructure for traffic police development of metro corridors,
Exclusive Bus Lanes (EBL)/ Bus Rapid Transit System (BRTS) corridors in the city, capacity
enhancements to the suburban system, inter-city bus terminals, truck terminals.




The estimated cost of the proposed traffic and transport infrastructure in Greater Mumbai for
the period upto 2034 is about INR 1.68 lakh crores. The study strongly supports increased
cooperation and coordination by all the transportation providers in the Greater Mumbai and
emphasizes the need to be sensitive to the people and environment. Suggestions are made for more
immediate solutions to current mobility problems to improve the existing transportation network's
efficiency, reliability, and cost effectiveness that are currently impairing the city's prosperity and well-
being of its citizens. It advocates increased participation in transportation decision making by regional
and local authorities and public.

The CMP is closely monitored and guided by Traffic Department of MCGM through periodical
meetings. Extensive primary surveys and secondary data collection and analysis has been carried
out.

By virtue of mobility study, we may conclude that, timely implementation of the outcomes
detailed in elaborate study carried out by M/s LEA Associates South Asia Pvt. Ltd., which has
covered various aspects of traffic engineering and transportation planning covering entire Greater
Mumbai, may helpful in reducing the traffic congestion, planning and implementation for well-
equipped streets with desired traffic amenities (intersection improvements, traffic signals, traffic signs
and pavement marking, etc.), better public transport options, parking solutions, strengthening and
widening of roads, development of missing links, flyovers, RoBs/ RUBs, NMT facilities, etc. The
scientific and holistic way of process carried out in comprehensive mobility plan study will serve the
above stated aspects. CMP also studied the secondary data available from various Government
organisations (MCGM, RTO, Mumbai Traffic Police, BEST, MMRDA, MRVC, etc.) to evaluate all
public transport means which exists and proposed and further impact on traffic management in near
future.

We hope that, CMP study will bring fruitful effects in traffic management after its
implementation. The study also useful for Roads & Traffic Department of MCGM in Skill & Knowledge
transfer in the field of traffic engineering and transportation planning.

We are glad to present the CMP study and its recommendations which will provide full
package of traffic and transportation plans and strategies for short term, medium term and long term
planning including resource mobilisation, institutional arrangements and action plans. We hope that,
the study recommendations are though ambitious will pave the way in realizing the vision for
Transforming Mumbai into World-Class city.

M S Pawar S V R Srinivas, IAS
Chief Engineer (Roads & Traffic), AddI. Municipal Commissioner,
Municipal Corporation of Greater Mumbai Municipal Corporation of Greater Mumbai

April, 2016
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1. INTRODUCTION

1.1 Background

The Mumbai Metropolitan Region (MMR) is one of
the fastest growing metropolises in India. With a
population of 24.4Amillion (Census, 2011), it is
ranked as the sixth largest metropolitan region in
the world. Greater Mumbai is in effect the mother
city and represents a significant engine of growth
for the whole region. Greater Mumbai with a
population of 12.44 million (about 51% of the
MMR’s population) is India’s most populous city.
Greater Mumbai is, however, severely constrained
by its geography and occupies a small land area of
458.28 sgkm (10.5% of MMR area of 4,355 sgkm).
With a limited supply of land it has one of the
highest population densities amongst the large
metropolises in the world. Although, over time,
other areas in MMR viz. Thane, Navi Mumbai and
Mira Bhayander have also experienced major
economic growth. About 700,000 people enter
Greater Mumbai from the surrounding areas in the
morning peak period for work and other purposes.
The Mumbai Region still is the epitome of
Maharashtra and India. It has and continues to be
the focal point of hope, aspirations and
opportunities for a wide range of urban migrants
seeking to improve their well-being and economic
advancement. It tends to imbibe in it several
dimensions together, apart from being the vibrant
financial capital of India. MMR has been seen as
the land of opportunities for many people in India.
From an overall planning, economic and
transportation perspective, all the urbanized areas
of the Region are functioning as a single entity with
people travelling between municipal jurisdictions
for work, education, shopping and personal needs.

Traffic congestion, transportation issues in Greater
Mumbai are very complex as the population and
employment densities are very high in many areas
of Greater Mumbai, limited land for development
and providing adequate transport infrastructure,
linear city and narrow street networks, informal
hawking activity near the suburban railway
stations, etc.

Economic growth and spatial developments are
quite often governed by the quality and quantity of
transport infrastructure provided. While inadequate
transport facilities create problems of congestion,
delays and hazards causing significant socio-
economic costs to the society, an over-supply, apart
from being uneconomical, often acts counter to the
long term spatial development strategies of
settlements and regions. Supplying and maintaining
an optimal level of infrastructure is the key to
planned development. Under this overall guiding
principle, MCGM aims to prepare an investment
program for augmenting and upgrading transport
infrastructure in Greater Mumbai area in line with
CTS proposed transport infrastructure facilities as
well as more focussed approach on traffic and
transportation systems management measures that
would be evolved through Comprehensive Mobility
Plan (CMP). Hence, MCGM conceived a study on
“Preparation of Comprehensive Mobility Plan for
Greater Mumbai area.

The present study has been evolved by formulating
strategies and traffic & transport plans with a long
term (2034 year) perspective and then developing
medium, and short term (2024 and 2019) traffic &
transport plans and investment programs within the
context of the long term strategy and ongoing
investments being planned in Greater Mumbai.

Multiple demands for the limited financial resources
at the disposal of all the Urban Local Bodies (ULBs)
have restrained them from undertaking major
development programs. This over-riding constraint
to development has not only made the ULBs adopt
reactive incremental planning process, it has also
restricted their capacity to handle larger projects
and has relegated strategic planning into the
background. In the absence of a short term (5 year)
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or medium term (10 year) urban transport
infrastructure development plan, there is no ready
list of projects.

Traffic congestion, transportation issues in Greater
Mumbai are very complex as the population and
employment densities are very high in many areas
of Greater Mumbiai, limited land for development
and providing adequate transport infrastructure,
linear city and narrow street networks, informal
hawking activity near the suburban railway stations
and major activity centres, etc. These issues are
briefly presented as follows.

a) Socio economic: Immigration and mobility
between closely located municipal
corporations and councils;

b) Demographic transition: Compound Annual
Growth Rate (CAGR) of population of MMR is
about 1.61% and Greater Mumbai is 0.38%;

¢) Growth in private vehicle ownership;

d) Pedestrian movement: Inadequate facilities;

e) Road user behavior: Private vehicle users, IPT
drivers/ operators, Bus drivers, etc.;

f) Road accident characteristics: Casual approach
of road users in observing driving rules,
adhering to safety precautions and regulations;

g) Parking problems: High private vehicle growth,
inadequate on-street and off-street parking
facilities;

h) Encroachments: Shops, informal hawking
activity, etc.;

i) Intersections: High traffic and pedestrian traffic
volumes, improper geometrics, uncontrolled,
sub optimal traffic signal design and
coordination;

j) Intermodal Integration: Suburban/ Metro/
Monorail station areas; and

k) Traffic management measures: Traffic signal
optimization, traffic simulation, signalization of
intersections, Area Traffic Control system, one-
way schemes, turn restrictions, locations of U-
turns, etc.).

Considering the above issues it is appropriate to
prepare a Comprehensive Mobility Plan that
reflects the land use and its changes as well as the
buoyant changes in population and economy,
resulting in changing travel patterns in Greater
Mumbai. MCGM intend to prepare a
Comprehensive Mobility Plan for the period 2014-
2034 in line with National Urban Transport Policy,
2006 (NUTP), which focuses on the mobility of
people and not vehicles. NUTP, 2006 censes, upon
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the need of promoting safe pedestrian movement,
bicycle movement and public transport, integration
of land use and transport planning. There is a need
for preparing a Comprehensive Mobility Plan for
Greater Mumbai area addressing the above said
aspects based on travel demand modelling and
forecasting for the horizon period up to 2034.

1.2 Goals of the Study

The objectives set for “Comprehensive Mobility Plan
for Greater Mumbai” are as follows:

a) Development of transportation network and
comprehensive mobility plan for all modes
including pedestrians, cyclists and IPT to
achieve convenient and cost effective
accessibility to places of employment and
education; and

b) Optimal utilisation of funds and human
resources.

1.3 Objectives/ Scope of Work

The objectives/ scope of work for the study to
achieve the said goals is as follows:

a) Study of existing and proposed landuse pattern and
transport network pattern;

b) Identify travel pattern of residents of the local planning
area of Municipal Corporation of Greater Mumbai
(MCGM);

c) Develop land use transport model to evolve a long-term
strategy for urban structure and road network pattern;

d) Select, develop and operationalise an Urban Transport
Planning (UTP) model using state of the art modelling
techniques and software package, appropriate to the
conditions and planning needs of the study area;

e) Assess the relevance of the existing strategy, identify
the consequences of pursuing alternative
transportation strategies and recommend/ update a
short term, medium term and long term comprehensive
transportation strategy for the study area upto 2034
based on cost benefit analysis of alternatives;

f)  Strategies for transport policy and parking policy as an
integrated part of urban planning;

g) Identify for all modes a phased program of appropriate
and affordable investments and policy proposals and
also integration of various modes of mass transit as well
as public transport with Intermediate Public Transport
(IPT);

h) Assess the existing infrastructure requirements and
forecast short term and long term requirements;

i)  Recommend institutional mechanism for inter-agency
co-ordination;
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j)  Help strengthen transport planning skills and transfer
all data, planning model/ tools and knowledge
obtained through the study to agencies such as
MCGM, MMRDA, BEST, Railway, Metro, Monorail,
Traffic Police, etc.; and

k) Operationalise LUP Model, Transport Model and
Transport Circulation model as decision tools for use
by city planners, traffic police and public transport
company.

The study examined the important factors that
greatly influence travel in the city, and the
changing economic and social conditions,
challenges and opportunities that will need to be
satisfied and captured. The final recommendations
of the study will be useful guiding the MCGM,
Traffic Police, BEST, MMRDA and other
organisations in planning of traffic and transport
infrastructure in Greater Mumbai.

The Comprehensive Mobility Plan for Greater Mumbai is divided

in five major components namely:

. Primary and Secondary travel demand surveys;

. Travel demand estimation for horizon period upto 2034;

. Preparation of Long (2034), Medium (2024) and Short Term
(2019) Transportation Strategies/ Plans;

. Plan Financing Options and Institutional Arrangements; and

. Training and knowledge transfer to the concerned
departments.

This Executive Summary document is intended to
provide an insight and overview of the “CMP for
Greater Mumbai” study proposed traffic &
transport infrastructure for Greater Mumbai for
the period upto 2034, assessment of investment
needs, brief on Economic Analysis, funding sources,
proposed institutional changes and way forward.







2. TRAVEL CHARACTERISTICS - ISSUES & PROBLEMS

2.1 Historical Trends

Population of Greater Mumbai grew at decadal
growth rates of around 18% during 1901-41.
However, during the following four decades, in the
post- independence era, population grew at
decadal growth rates of over 35%. It is from 1991
that the growth rate has significantly reduced and
during 2001-11 has sharply reduced to 3.87%.
Decadal population growth of Greater Mumbai
observed during 1901 to 2011 is shown in Figure 2-
1. It may also be noted that the population in the
towns surrounding Greater Mumbai in MMR has
continued to grow at higher rate since 1991. Since
1901, the population of Greater Mumbai has
grown from just 9.27 lakh to 12.44 million in 2011,
an increase of over 13 times. Greater Mumbai is
most populous city in India (World’s 5 largest city)
and its share in Maharashtra state’s population is
about 11.1% or about 1% of India’s population.
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2,000,000
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Figure 2-1: Decadal Population Growth of Greater
Mumbai (1901 to 2011)

Workforce participation rate of Greater Mumbai
was hovering 36% to 40% during 1961 to 2011.
WEFPR as per census 2011 is 40.34%. Workforce
rate of males in Greater Mumbai has been higher
than that for urban India for all years. The male
participation rate fell from 61.73% in 1961 to
57.66% in 1971 and has since then been consistent.
The female worker participation has been rising
steadily, but at 16.38% in 2011, is still considerably
lower than the male participation rate. The large
gap between worker participation rate between
male and female is expected to reduce in future.

Motor vehicle statistics on road for the period 2001
to 2015 indicates that, the total no. of vehicles
have increased from 1.03 millions to 2.55 million
which is about 2.47 times (about 6.68% CAGR).
During the same period, the total no. of private
vehicles i.e. two wheelers and cars have increased

from 0.79 million to 2.27 million which is about 2.89
times (about 7.87% CAGR). Private vehicles/ 1000
persons in Greater Mumbai shown in Figure 2-2.
The increase in private vehicles ownership during
the period 2001 to 2015 in Greater Mumbai is from
66 to 178. CTS for MMR study estimated private
vehicles ownership in Greater Mumbai for the year
2011 as 112/ 1000 population, whereas the
observed is 131/ 1000 population. This is alarming.
The possible reasons could be convenience of the
private vehicles for travel, easy auto finance. The
other possible reasons could be overcrowding levels
of suburban and bus modes and project
implementation delays of public transport modes
i.e. suburban, metro and monorail.
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Figure 2-2: Private vehicle Population of Greater
Mumbai, Veh./1000 persons

The total no. of IPT modes (Auto and Taxi) have
increased from 0.16 million to 0.19 million which is
about 1.18 times (about 1.2% CAGR).

In Greater Mumbai, Brihanmumbai Electric Supply
and Transport Undertaking (BEST) is the largest
public bus transport service provider with a fleet
strength of 4,336 and operating on 507 routes
(2012-13 as on 31° March). BEST operates services
within Greater Mumbai, and to major destinations
outside Greater Mumbai. Ferry services between
Manori and Malad are also run by the organisation.
One-way passenger trips originated daily of BEST
buses observed during the last 20 years is more or
less stagnant (hovering in between 40 to 45
lakhs/day). As per 2012-13 data there are a total of
3,799 buses are on road per day and one-way
passenger trips originated daily is about 38.6 lakhs
(314 lakh Passenger-km/day). During last two years
(2013-14 and 2014-15), the bus ridership has
further gone down (Dec., 2013: 36.12 lakhs/day;
Dec., 2014: 35.15 lakhs/day; Dec., 2015: 29.4
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lakhs/day; Feb., 2014: 36.34 lakhs/day and Feb.,
2015: 33.1 lakhs/day).

MMR suburban railway is a mass transit system
carrying more than 7.81 million passenger trips
daily (Central Railway: 4.06 million and Western
Railway 3.75 million as per 2011-12 statistics) and
it is considered as the lifeline of MMR. As per 2012-
13, numbers of passenger trips carried are 7.34
million per day (Central Railway: 3.50 million and
Western Railway 3.84 million). These figures
indicate a reduction of about 6% in suburban
ridership.

On-street parking is one of the major problems
causing traffic congestion in Greater Mumbai.
Generally, on-street parking facilities on major
corridors and service roads are planned when the
traffic flows are low and the parking manoeuvres
are not interfering with the main traffic movement.
Under high traffic flows conditions, the on-street
traffic hinder with traffic movement causing traffic
congestion. Improper and insufficient provision of
parking also leads to irregular/ spill over on-street
parking and interferes with traffic flow. Moreover,
on-street parking leads to accidents and pollution
(Air & Noise). Hence, in the context of increase in
traffic flows on major corridors and increasing
demand for parking, optimal utilization of road
space for parking or traffic flow need to be
assessed. Further, there is a need for addressing
the issue of parking demand through demand
management measures (parking regulation,
parking charges, parking policy, etc.) as well as
supply management measures (creation of off-
street parking facilities).

2.2 HIS Analysis

The sample size of Home Interview Survey (HIS)
carried out in Greater Mumbai is about 6,000
covering the Greater Mumbai area and rest of
MMR with a sample size of 5,000 and 1,000
respectively. In all, a database of about 19,558 trips
performed for various purposes and by various
modes is gathered and provided inputs for
analyzing several travel characteristics and
understanding travel behaviour in Greater
Mumbai. They include trip rates, mode choices,
trip purposes, and lengths, trips by occupation and
income, expenditure on transport, time of day
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journeys, and origin destination patterns.

HIS analysis indicates that, the phenomenon of
multi-modal trips (utilising more than one mode for
a single trip) is high in the study area. It is observed
that it is particularly true for trips which involve
train as primary or main mode, and to a lesser
extent, bus as the primary or main mode. The term
access mode is used for the modes which act as a
connector to the main or primary mode of travel.
For classifying a trip by particular mode in multi-
modal trip, a rule based criteria has been used i.e.
choosing one particular mode and consider it as
main mode. For example, if a multimodal trip is
walk/auto/taxi/bus/car/two-wheeler-suburban-
walk/auto/taxi/bus/car/two-wheeler then the trip is
classified as trip by train. Similarly, if a multimodal
trip is  walk/auto/taxi/car/two-wheeler-metro-
walk/auto/taxi/bus/car/two-wheeler then the trip is
classified as trip by metro. The trips by car, two-
wheeler observed were mostly by single mode. The
salient findings based on main mode trips are as
follows:

a) Majority in Greater Mumbai (about 46%) walk for
various purposes and the rest use other modes -train,
bus, metro or auto rickshaws. A marginal (10.9%), use
other type of private mode of transport;

b) Local trains are the major mode of transportation
amongst mechanized modes in the Greater Mumbai
with 43% of people use;

c) Over 26% use bus as their main mode of transportation
and an appreciable number of journeys are made by
Metro, rickshaws, cars and two wheelers as well; and

d) Mode share by number of trips is presented in Figure
2-3. It is important to mention that, while calculating
the share of public transport (train, bus and metro),
only main mode trips by train and bus were considered.
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Figure 2-3: Mode Share without Walk

The estimated internal travel for the morning peak
period is about 4.25 million trips. Approximate no.
of motorized trips made/day is 1.4 million. On an
average, a commuter in Greater Mumbai spends
about 11% of individual income per month on
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transport. When average expenditure is plotted
against total personal income, it can be inferred
that expenditure rises with rising income. Figure
2-4 establishes important trends in expenditure on
transport by commuters of Greater Mumbai.
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Figure 2-4: Expenditure on Travel (Rs per month):
Variation by Income

Reported household income by income range
considering all types of housing types is shown in

Figure 2-5. The potential changes in income levels
over the next 25 years could have a major impact
on the amount of urban travel. One of the major
influences on urban travel is the practice of people
changing jobs but not homes, even if this involves
increased travel. The experience of developed
economies is that this phenomenon in itself is
creating a 30% increase in travel even with no
overall increase in employment. India is now
experiencing high volatility in the job market with
companies aggressively competing for qualified
staff and retaining employees is becoming a major
business issue and is driving inflation pressures.
The observed experience of large cities as they
expand the average person trip lengths get longer
which further generates increased travel on the
transportation networks.
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2.3 External Travel

External demand i.e. passenger and goods vehicle
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travel from the study area to outside the study area
(internal to external), from outside to inside of the
study area (external to internal) and outside of the
study area to outside (external to external) play
crucial role, especially traffic flows on corridors
connecting the study area with rest of the study
area (Western Express Highway,LBS marg, Eastern
Express Highway, Mulund — Airoli Bridge, Sion Panvel
Highway, Gorai — Uttan Road ). The directional split at
all locations is balanced 50% traffic in each
direction. Traffic flow observed at outer cordon
locations is shown in Figure 2-6.
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Executive Summary

Analysis of traffic counts on the outer periphery
(cordon) show that, a total 5,65,000 vehicles
(6,12,000 PCUs) enter or leave Greater Mumbai
every day. The major traffic handling corridors in
PCUs are Western Express Highway and Sion -
Panvel Highway with 28% each, followed by
Eastern Express Highway (20%), Mulund — Airoli
Bridge (13.5%), Lal Bahadur Shastri Road (11%) and
Gorai Uttan Road (0.5%).

Gorai Road

i 0.5%

Figure 2-7: Location wise Share of Total Daily Traffic
at Outer Cordon

The average traffic composition observed at outer
cordon locations is shown in Figure 2-8. Traffic
composition of private vehicles i.e.
cars/jeeps/vans, two wheelers is 41.0% and 29.1%
respectively and the total is 70%. Traffic
composition of IPT modes i.e. Autos and Taxi is
9.7% and 3.7% respectively and the total is 13%.
Traffic composition of Buses and Goods vehicles is
4.4% and 11.5% respectively. Traffic composition of
Non Motorised Traffic (NMT) is very small with
0.7%.

Other LCV
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Bus Two
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Auto Rick.
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Figure 2-8: Average Traffic Composition at Outer
Cordon
Travel pattern of passenger vehicles is shown in
Figure 2-9. Out of the 4,85,873 passenger vehicles
observed at the outer cordon locations,
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approximately 9.1% of the traffic is by passable
traffic.

Figure 2-9: Travel Pattern of Passenger Vehicles —
Outer Cordon Locations

Travel pattern of goods vehicles is shown in Figure
2-10. Out of the 62,854 goods vehicles observed at the
outer cordon locations, approximately 6.4% of the
traffic is by passable traffic.
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Figure 2-10: Travel Pattern of Goods Vehicles — Outer
Cordon Locations

A comparison of traffic volume across OC locations
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observed during TranSfoRM study done during
2005-08 and CMP study indicates that, the CAGR is
6.5% considering vehicles (5.5% considering PCUs).
Taxi and LCV have registered highest growth rates
i.e. 11.1% & 9.1% respectively. Cars and two
wheelers have exhibited growth rates of 8.4% and
6.5% respectively.

2.4 Sub-Urban Railways

The history of transit in Mumbai and history of
railways in India are tied together. Just thirteen
years after the first train of India was flagged off
from CST to Thane 153 years ago, the first
suburban operation started between Virar and
Back bay in 1867 (near Churchgate of today). For
these deeply historical reasons, unlike any other
city of India, Mumbai Region has greatly benefited
by having a very mature and efficient rail based
transit  system developed, operated and
maintained by Indian Railways for more than 140
years. While Indian Railways is now mainly a
national intercity passenger and freight operator of
India, it has continued to operate and maintain the
Mumbai Transit System, a non-core activity.

Mumbai region is served by two of India’s zonal
railways, the Western Railway (WR) and the
Central Railway (CR). The Western line runs
northwards from Churchgate terminus station in
Island City which is exclusive to serve sub-urban
passenger parallel to the west coast. The Central
Railway runs from CST, Mumbai (Chhatrapati
Shivaji Terminus) station situated very close to
Churchgate in Island City and serves large part of
central to the east of Mumbai. Central Railway also
has a harbour line which now basically serves Navi
Mumbai. It also helps passengers originating at CST
to go to west coast. Within the Mumbai region
both railways carry a combination of sub-urban,
long distance and freight traffic.

The Western Railway operates 1191 public sub-
urban service in which 592 are up (towards South)
and 599 are down (towards North) per weekday
over 60 km route between Churchgate and Virar.
The majority of WR sub-urban services run
between Churchgate and Borivali (38%) followed
by Churchgate — Virar (16%) and Churchgate —
Andheri (12%). As many as 922 sub-urban train
services start or terminate their journeys at
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Churchgate. However there are few services
between intermediate stations.

The Central Railway operates 1613 public sub-urban
service in which 805 are up (towards South) and 808
are down (towards North) per weekday over 208km
route between Mumbai CST on south, Kotputari on
north-east, Khopoli on south-east, Panvel via
Mankhurd, Andheri on WR and between Thane and
Vashi via Ghansoli. The majority of CR sub-urban
services run between Mumbai CST and Panvel (12%)
on Harbour line followed by Mumbai CST and
Andheri (10%) on Harbour line. As many as 1203
sub-urban train services start or terminate their
journeys at Mumbai CST on both the lines.

MMR suburban railway system carried more than
7.81 million passenger trips daily (Central Railway:
4.06 million and Western Railway 3.75 million as per
2011-12 statistics) and it is considered as the lifeline
of MMR. As per 2012-13, numbers of passenger
trips carried are 7.34 million per day (Central
Railway: 3.50 million and Western Railway 3.84
million). These figures indicate a reduction of about
6% in suburban ridership. Reduction in ridership on
Central Railway might be due to the diversion to
private vehicles (Easter Freeway and Sion Panvel
Expressway widening).

2.5 Travel by Bus

After, sub-urban rail mode, travel by Bus is
predominant in Greater Mumbai. Daily travel by Bus
as a main mode in the base year (2015) is about 3.1
million, which is 21.9% of total travel (Without walk
trips). It is pertinent to mention here that bus mode
is acting as a major feeder service to the sub-urban
train.

In Greater Mumbai, Brihanmumbai Electric Supply
and Transport Undertaking (BEST) is the largest
public bus transport service provider with a fleet
strength of 4,336 and operating on 507 routes
(2012-13 as on 31" March). BEST operates services
within Greater Mumbai, and to major destinations
outside Greater Mumbai. Ferry services between
Manori and Malad are also run by the organisation.
One-way passenger trips originated daily of BEST
buses observed during the last 20 years is more or
less stagnant (hovering in between 40 to 45
lakhs/day). As per 2012-13 data there are a total of
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3,799 buses are on road per day and one-way
passenger trips originated daily is about 38.6 lakhs
(314 lakh Passenger-km/day). Average trip length
of bus passenger is about 8 km.

During last two years (2013-14 and 2014-15), the
bus ridership has further gone down (Dec., 2013:
36.12 lakhs/day; Dec., 2014: 35.15 lakhs/day; Dec.,
2015: 29.4 lakhs/day; Feb., 2014: 36.34 lakhs/day
and Feb., 2015: 33.1 lakhs/day). AC buses used to
carry about 76,000 passenger trips in 2007-09 and
the numbers have dropped to 22,000 in 2012-13
and further dropped to 8,000 in 2015. The possible
reasons for decline in bus ridership is mainly due to
relatively high travel times due to traffic
congestion, public using the IPT modes on share
basis, etc. CTS for MMR study projected that the
importance of bus transport would face major
threat due to growth of personnel vehicles (car and
two wheelers) and increase of rail based transport
such as metro and monorail. If all the proposed
metro projects are implemented in MMR, the bus
transport share would decline further. However,
the advantage that bus public transport offers is
that it entails lesser operational cost and offers
more flexibility.

2.6 Travel by Para Transit Modes

Intermediate Public Transport (IPT) modes i.e. Taxi
and Auto in metropolitan cities plays an important
role in meeting unstructured travel demands of
users. It performs as feeder service to the main
mass transport system (Both rail and road based)
and provides accessible movement in predefined
areas. The services provided by the IPT are
intermittent in nature and this has complete
flexibility in destination which is determined by the
passengers.

Intermediate Public Transport (IPT) modes i.e. Taxi
and Auto in Greater Mumbai plays an important
role in meeting unstructured travel demands of
users. It performs as feeder service to the main
mass transport system (Both rail and road based)
and provides accessible movement in predefined
areas.

The services provided by the IPT are intermittent in
nature and this has complete flexibility in
destination which is determined by the passengers.
In Greater Mumbai, IPT is acting as competent
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access/ egress mode and competing with road
based public transport system, especially on short
trip lengths. Trip characteristics by these modes is
entirely different compared to the trips made by
other motorised modes, as these modes offer high
flexibility, services from almost door to door, fare,
etc.

Based on IPT studies, it is found that, on an average,
taxis perform 10 trips a day with an average trip
length of 5.1 km. The proportion of taxis owned and
hired by operators/drivers is 40%:60%. Autos
perform 16 trips day with an average trip length of
2.9 km. The proportion of autos owned and hired by
61%:39%.IPT vehicle
registration data in terms of vehicles on road as on

operators/drivers is

31" March of every year for the period 2001 to
2015 for Greater Mumbai is presented in Table
2-1.

Table 2-1: IPT Vehicles (Auto and Taxi) on Road as on
31 March of each year: Greater Mumbai

Year IPT Vehicles (Numbers)
Auto Taxi IPT
2001 101,914 62,447 164,361
2002 101,829 63,679 165,508
2003 98,527 54,809 153,336
2004 102,224 56,459 158,683
2005 104,104 58,049 162,153
2006 104,899 57,383 162,282
2007 104,862 55,486 160,348
2008 104,725 57,865 162,590
2009 104,716 56,958 161,674
2010 107,853 60,279 168,132
2011 108,715 50,914 159,629
2012 109,495 54,148 163,643
2013 111,591 57,095 168,686
2014 109,170 57,798 166,968
2015 128,120 66,130 194,250

It can be inferred that, growth of IPT numbers is
almost stagnant in Greater Mumbai during 2001
to 2014 (1.62 lakhs), due to growth of personal
vehicles. However, there is increase in Auto
and Taxis in 2015 (1.94 lakhs). The share of
Autos is increasing due to positive growth trend
of autos and negative growth trend of taxis. It is
assessed that while the share of IPT modal split
is expected to reduce due to availability of
metro and monorail services and increase of
personalised vehicles, the actual number of
trips by IPT is expected to increase in the future
in Greater Mumbai.
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2.7 Travel by Private Vehicles

Daily travel by private vehicle modes, Two
Wheelers and cars in the base year (2014) is about
2.1 million and 1.6 million respectively, which is
14.8% and 11.6% of total travel (Without walk
trips).

Private vehicle registration data in terms of
vehicles on road as on 31* March of every year for
the period 2001 to 2015 for Greater Mumbai is
presented in Table 2-2. It can be inferred that, Two
wheelers have grown at 8.88% CAGR, Cars have
grown at 6.38% CAGR and Private Vehicles growth
is 7.87% CAGR.

Table 2-2: Growth of Motor Vehicles in Greater
Mumbai (On Road as on 31* March, every year)

Private Vehicles (Numbers)
Year Private
Two Wheelers Car Vehicles
2001 440,517 344,870 785,387
2002 475,352 353,417 828,769
2003 527,108 366,805 893,913
2004 584,180 384,258 968,438
2005 647,892 409,120 1,057,012
2006 714,209 436,213 1,150,422
2007 792,512 464,139 1,256,651
2008 859,075 492,975 1,352,050
2009 909,993 512,857 1,422,850
2010 967,479 542,362 1,509,841
2011 1,044,829 590,361 1,635,190
2012 1,139,363 648,009 1,787,372
2013 1,235,282 705,552 1,940,834
2014 1,329,461 757,226 2,086,687
2015 1,448,759 819,828 2,268,587
Source: RTO

2.8 Pedestrian Movement

In Greater Mumbai, 51% of the total trips made are
by walk. 72.5% trips for education purpose are also
by walking. Workers of economically weaker
sections, especially women and children, who
often do not afford motorised modes of transport,
constitute a significant proportion of pedestrians.
In addition most of the public transport journeys
(60%) necessarily start and end as walk trips. The
walk trips are also considerable short in length:
more than 80% of walk trips to work places or
schools are less than 15 minutes. Presently, several
conditions discourage pedestrian movement.
These include several permanent and semi-
permanent structures located along edges of the
right of way of streets; haphazard parking of
vehicles in the absence of footpath; lakh of
designated hawking area especially around the
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railway stations; discontinuous footpaths with
changing levels at every property entrance and
intersections. Moreover, the pedestrian footpaths
and facilities are not equipped to serve universal
accessibility for differently abled people.
Undesirable and unsafe  pedestrian  walk
environments force commuters to switch to other
mechanised modes. Longer North-South rail trips
and distances greater than 1 km between places of
work/ residential areas and stations (especially in
the northern parts of the Western Suburbs, for
example, at Malad, Kandivali) discourage walking as
a mode of travel. The lakh of adequate pedestrian
footpaths, inadequate traffic management solutions
around transit nodes and lakh of pedestrian cross
over facilities at strategic locations increases
pedestrian and vehicular traffic conflict.

2.9 Average Journey Speeds

Average Journey Speed is one of the important
Measure of Effectives (MoEs) generally considered
for assessing the quality of traffic flow or magnitude
of traffic congestion. The purpose of the journey
speed survey was to identify the bottlenecks, major
reasons for delay, etc. Delays are often used to
measure the performance of traffic flow at
intersections. In general travel time studies involve
significant lengths of a facility or group of facilities
forming a corridor. It is often conducted on the
arterial or major roadway, along which there are
several intersections (signalized or stop/yield signs).
Travel time plays key role in city’s life and it
indicates the level of service of roadway network
performance. From mobility point of view travel
time reflects degree of convenience from one point
to the other point.

The primary purpose of this Travel Speed Study was
to calibrate and validate the transportation planning
model. Travel time runs were conducted using the
GPS instruments and floating car technique.
Roadways included major local roads, sub-arterial
roads, arterials, expressways and freeways. There
were a total of 3 runs in each direction (Morning
and Evening peak periods). Intersection delay for
through vehicles was recorded at signalized
intersections.

Approximate length of road considered for Journey

Speed survey is 550 km. The average speed
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observed in the Western Suburbs is higher than
Island City and lower than the Eastern Suburbs. The
road network with average journey speeds less
than 20 kmph is not only due to congestion but
also due to road conditions. The observed speeds
on some of the major corridors in the study area
indicate that, overall, the speeds are decreasing
with time and most probable reason is the
increasing trend of traffic levels.

a) Average journey speed is 20 Kmph during morning
(UP) and evening (DOWN) peak periods, whereas in off
peak period the average journey speed is 27 Kmph;

b) Average delay is 55 sec/km during morning (UP) and
46 sec/km in the evening (DOWN) peak periods
whereas in off peak period the average journey speed
is 30 sec/km; and

c) About 57% and 67% of the road network is having
journey speed of less than or equal to 20 Kmph during
morning (UP) and evening (DOWN) peak period
respectively.

2.10 Intercity Rail Terminals

Mumbai city houses headquarters of both, Central
and Western Railways, which handle a major share
of the inter-regional/city rail passenger traffic in
India. Mumbai city has the history of “First
passenger railway line from "Boree Bunder" (now
Chhatrapati Shivaji Terminus) and “Tannah” (now
Thane) in 1853 covering a distance of 34 km (21
miles), formally heralding the birth of railways in
India.

The railway line was extended from Thane to
Kalyan (20 kilometers) after about a year. From
Kalyan, the railway line branched into two
directions, viz. the North Eastern line leading
towards Igatpuri and Bhusaval and the South
Eastern line towards Pune and Solapur.

The inter city rail passenger demand in MMR has
been met by Western Railway and Central Railway
which are busiest and largest railway networks
among 16 zones of Indian Railways. Western
Railway serves the entire state of Gujarat, the
eastern portion of Rajasthan, some portions of
western Madhya Pradesh and some places of
coastal Maharashtra. It also operates the Western
line of the Mumbai suburban railway system which
extends from Churchgate to Dahanu Road. On the
other hand Central Railway which has its
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headquarters at Chatrapati Shivaji Terminus
(formerly Victoria Terminus) covers a large part of
the state of Maharashtra as well as parts of north-
east Karnataka and southern Madhya Pradesh.

A number of intercity trains originate from Greater
Mumbai, these include regular (trains that run on all
days/ weekdays) and staggered trains (trains that
run on alternate days or few days in a week). The
Western Railway operates 72 intercity trains and
the Central Railway operates 152 trains in Greater
Mumbai. The intercity rail passenger terminals in
Greater Mumbai under the jurisdiction of western
Railway are Mumbai Central, Dadar, Bandra,
Andheri and Borivali stations are significant as halt
stations. On Central Railway, terminal stations are
Chhatrapati Shivaji Terminus, Lokmanya Tilak
Terminus and Dadar.

2.11 Intercity Bus Terminals

Major regional bus terminals in Greater Mumbai are
Mumbai Central, Parel and Dadar located within
Island City. These locations are the major hubs of
transit, commercial and institutional activities. Bus
terminals such as Kurla, Borivali and Nancy Colony
connect to residential areas in the suburbs. Bus
terminals are generally located near suburban
railway stations and inter-city railway stations so
that public transport can also effectively act as
feeders to the rail network.

On analysing the location of existing terminals and
accessibility to areas that are under served, CTS for
MMR study notes that new inter-city bus terminals
are required between Bandra and Borivali in the
Western suburbs and between Kurla and Mulund in
the Eastern suburbs. It proposes to develop on
priority, a dedicated Inter State Bus Terminal (ISBT)
near Wadala Truck terminal in Greater Mumbai.
Parking facilities for private vehicles at the existing
terminals are either non-existent or needs
augmentation. Existing terminals at Dadar, Sion,
Kurla-Nehru Nagar, Borivali and Borivali-Nancy
Colony bus stations lack basic infrastructure
facilities such as waiting hall, drinking water facility,
toilets, etc. and improvements are proposed.
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2.12 Goods/Truck Terminals

Goods transport movement in MMR is important
as two major ports of the country are located in
Mumbai region and the region is well connected by
rail and road with rest of the country. Moreover,
Mumbai region accommodates no. of industrial
growth centres which generate lot of goods traffic
movement.

Economic and physical characteristics,
transportation, parking, loading and unloading
requirement of goods leads to special approach.
The flow of goods into and out of urban area (Inter-
city movements) is characterized by bulk shipment
whereas their movement within urban area (Intra-
city movements) by smaller shipments. Though the
physical boundary of urban area gets enlarged over
time, the locations of goods activities remains
unaltered. This leads to traffic congestions within
the urban area. In addition to this, increase in
urban area over a period of time demands more

guantity of commodities.

Interaction analysis of movement of goods in the
MMR by CTS for MMR study reveals that Greater
Mumbai attracts the maximum quantum of goods
amounting to 46.3% in terms of tonnage recorded
in the MMR. Greater Mumbai also attracts 29.8%
of movement of goods vehicles in the MMR. A high
percentage of goods attracted to Greater Mumbai
are from Navi Mumbai contributing to 48.3% of
total tonnage. Correspondingly 43.0% of goods
vehicles coming to into Greater Mumbai are
originated in Navi Mumbai. This is due to the
location of Jawaharlal Nehru Port, APMC, steel
markets and other goods handling in Navi Mumbai.
Therefore in terms of movement of goods vehicles
connectivity to Navi Mumbai is of major
importance. Other important origin-destination
with respect to goods related connections to
Greater Mumbai are Kalyan, Vasai, Virar, and rural
areas of MMR and Thane.

There are 14 goods terminals located in Greater
Mumbai including Wadala Truck Terminal, Railway
Yard Mulund, Railway Yard Goregaon, Reay Road
Terminal yards, FCl godowns, Borivali, Wadi Bunder
Railway yard, HPCL Sewri Oil Depots, BPCL Sewri
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Oil Depots, I0CL Sewri Oil Depots, HPCL Terminal Il
Sewri, HPCL, Terminal |, Wadala, and FCI Godowns
Wadala. The CTS for MMR study has projected a
5.7% growth of goods traffic for MMR and has
proposed additional truck terminals at strategic
locations in rest of MMR.

MCGM owns Octroi operational areas at five
Mumbai entry points i.e. Dahisar check naka, LBS
Marg, Mulund check naka, EEH, Anand Nagar check
naka, Airoli check naka and Vashi check naka. Once
Octroi is abolished, the check naka operational
areas may be used for inter-city bus terminals
and/or truck terminals.







3. MUNICIPAL CORPORATION OF GREATER MUMBAI: LANDUSE

Analysis of Existing Landuse distribution is essential
to understand the functional composition of the
city and existing deficiencies in availability of land
for social and physical infrastructure of the city. The
analysis is based on the Existing Landuse map 2012
which was prepared on the basis of the Existing
Landuse Survey (ELU Survey). The ELU Survey was
one of the key initial stages towards ELU Plan
preparation. It has two main objectives, one, to
determine current land uses, and, two, to assess
the extent of implementation of the current DP.

A Base Map was created through a series of
overlays of spatial data as provided by MCGM on a
base layer of the Quick Bird satellite image. The
Base Map delineates various levels of spatial
disaggregation in Greater Mumbai. Categories and
sub-categories created for capturing the existing
land uses for the preparation of the Existing
Landuse 2012 took cognizance of the mixed-use
character, the predominance of offices and the
various housing typologies present in the City. The
Existing Landuse Map 2012, created using the GIS
Base Map based on an Existing Land Use Survey,
was a key first stage of the preparation of the DP
2014-34.

The total area under Greater Mumbai admeasures
458.28 sgkm. There are several pockets of
mangroves, outside the MCGM limits, the area of
which changes with the tide levels. These are not
considered to be included in the MCGM boundary.
Of the 458.28 sqkm, 43.23 sgkm is area under
Special Planning Authorities (The State Government
has appointed Special Planning Authorities (SPAs)
for areas within the jurisdiction of the MCGM
notified under Section 40 of the MR&TP Act. These
include, the Back Bay Reclamation Area, Wadala
Truck terminal Area, Bandra Kurla Complex,
Oshiwara District Centre, Gorai Manori Tourism
Zone, and Airport under the MMRDA; Dharavi
Redevlopment  Project under the  Slum
Rehabilitation Authority; and Marol Industrial Area,
SEEPZ under MIDC). As provided in the MR&TP Act
local authority ceases to be the “Planning
Authority” in the notified areas. The revision of the
Development Plan therefore excludes these

notified areas from its scope. Thus, the jurisdiction
of the MCGM as a Planning Authority comprises
415.05 sgkm and forms the area for which
Development Plan for Greater Mumbai 2014-34 is
being prepared.

Existing Land use distribution for Greater Mumbai
(2012) is presented in Table 3-1 and shown in
Figure 3-1. The analysis reveals that, only 65.3%
(271.17 sgkm) of the Planning Area of Greater
Mumbai is developed. While natural areas, vacant
lands, plantation & salt pans constitute the
remaining 34.7%. Of this developed area, 24.9% is
occupied by Residential use, 5.4% by Industrial
uses, 2.2% by Commercial uses and 0.9% by Offices.
Amenities  (Education, Medical, and Social
Amenities) constitute 3.69%, open space 3.7% and
Public Utilities & facilities 1.7%. Transport and
Communication  facilities  constitute  12.8%.
Together 21.9% of the developed area is under
Amenities, Open Space, Public Utilities and
Transport.
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Table 3-1: Existing Land use Distribution for Greater
Mumbai (2012) A
% of
Existing Landuse Categories (2012) Area (ha) Total
Area
Residential 10,327.09 24.9%
Commercial 911.46 2.2%
Offices 360.96 0.9%
Industrial 2,242.88 5.4%
Open Spaces 1,637.78 3.7%
Education Amenities 853.81 2.1%
Medical Amenities 318.44 0.8%
Social Amenities 355.81 0.9%
Public Utilities and Facilities 693.43 1.7%
Transport & Communication Facilities 5,306.92 12.8%
Urban Villages 318.42 0.8%
Primary Activity (P1, P3, P4, P5, P6, P7) 939.22 2.3%
Unclassified 1,829.77 4.4%
Vacant Land (only under construction) 1,121.97 2.7%
Developed Area 27,117.96 65.3% | | @ B NS ee
Natural Areas 11,303.82 27.2%
Vacant Land (Excluding under construction) 2,282.82 5.5%
Primary Activity (P2 and P8) 801.11 1.9%
Undeveloped Area 14,387.75 34.7%
Total Planning Area 41,505.71 100.0%
Area under Special Planning Authority 4,322.79 9.4%
Total Greater Mumbai area 45,828.50 s
Source: Development Plan for Greater Mumbai 2014-2034, — gl ac- e S
Urban Villages Offices Area Under SPA
Report on Preparatory Studies - = iR (] s
B soci Amenives sy Acvey  ® ooy Susion
-l — ool = et
e Lo
N T ndosries Unclasiied
A B Open spac

Source: Development Plan for Greater Mumbai 2014-2034,
Report on Preparatory Studies

Figure 3-1: Existing Land use Map for Greater

Mumbai (2012)




4. TRAVEL DEMAND ANALYSIS AND RECOMMENDED TRANSPORT
INFRASTRUCTURE (2014-2034) TRAVEL DEMAND ANALYSIS

PROCESS

Standard four stage travel demand modeling
approach has been adopted in the study. Trip
Generation, Trip Distribution, Mode-Split and
Assignment models have been revalidated through
primary and secondary surveys/ studies. Six
purposes (Home Based Work Office, Home Based
Work Industry, Home Based Work Others, Home
Based Education, Home Based Others and Non
Home Based) and seven modes (Sub-urban train,
metro, bus, auto, taxi, car and two-wheeler) have
been considered. MMR has been divided into 1030
Traffic Analysis Zones (TAZs) for travel demand
analysis. Greater Mumbai constitutes 577 TAZs
(Figure 4-1). The software used for travel demand
modelling and network analysis is EMME (Equilibria
Multimodal Multimodal Equilibium) which is used
in more than 70 cities all over the world.
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Figure 4-1: TAZ System for Greater Mumbai

Extensive primary traffic and transportation studies
carried out under CTS for MMR during the period
2005-2007 and the following primary and
secondary traffic and transportation surveys/data

carried out in Greater Mumbai area during 2014 has
been used in developing the database for travel
demand analysis for the base year i.e. 2014.

a) Home Interview Surveys (HIS) — 6,000 sample (5,000
samples in Greater Mumbai and 1,000 samples in Rest
of MMR).

b) Classified traffic volume count surveys at Outer Cordon
locations for 24 hrs. (6 no.);

c) Origin-Destination surveys at Outer Cordon locations
for 24 hrs. (6 no.);

d) Classified traffic volume count surveys across Screen
lines for 24 hrs. (37 no.);

e) Road network inventory updations survey;

f)  Speed & Delay study;

g) Classified turning volume count surveys for 16 hrs. (50
no.);

h)  Pedestrian count surveys for 16 hrs. (25 no.); and

i) Parking surveys for 16 hrs. (25 no.).

In addition, collected secondary information on
transport systems operating in Greater Mumbai. GIS
based maps for the entire Greater Mumbai has
been prepared. Based on these surveys, a database
on household socio-economic and travel
characteristics of the Greater Mumbai has been
prepared for detailed travel demand modelling to
study the future transport network requirements.

It is pertinent to mention here that, while
developing the travel demand models for MMR in
2005-06, there was no metro and no mono rail
corridors. Over a period of last 8 to 9 years’ time,
due to change in the socio-economic characteristics,
system operating characteristics of existing public
transport modes (bus and suburban train modes),
operation of metro and monorail corridors, etc.
Moreover, major road projects have been
completed and opened for traffic (SCLR, eastern
Freeway, Flyovers, etc.). These changes led to
changes in the travel pattern, mode shares, etc.
Hence, there is a need for updation of CTS for MMR
study database and travel demand models
wherever necessary. The process followed for
estimation of travel demand for the base year 2014
and updation of travel demand models is shown in
Figure 4-2. Major steps involved in the
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development of these models are:

a) Assessment of internal travel demand using the
HIS database and external travel demand using
OD survey database for the year 2014;

b) Preparation of Base Year (2014) transport
network for validation of travel demand
matrices;

c) Validation of Base Year (2014) travel demand by
comparing assigned and observed flows across
outer cordon and screen line locations;

d) Estimating planning parameters for each TAZ for
the base year 2014;

e) Revalidation and updation of mode choice
models; and

f)  Validated travel demand for the base year.

Summary of the mode wise travel demand (main
mode only) estimated for the base year (2014)
for morning peak period (6:00 to 11:00 hrs.) is
presented in Table 4-1.

Table 4-1: Passenger Travel Demand for Greater
Mumbai (Within MMR) in lakhs — Base Year 2014,

Comprehensive Mobility Plan (CMP)
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Table 4-2: Goods Travel Demand (in vehicle trips) for
Greater Mumbai (Within MMR) — Base Year 2014,
Morning Peak Period (6:00 to 11:00 Hrs.)

Internal- MCGM - Other Sub-
Internal | Other Sub- regions of
plogs of regions of MMR - U]
MCGM MMR MCGM
LCcvV 2,821 1,318 2,030 6,169
Trucks 6,564 3,052 4,704 | 14,321
Total 9,385 4,370 6,734 | 20,489

The external travel (Greater Mumbai to Outside of
MMR and Outside of MMR to Greater Mumbai) for
the year 2014, Morning Peak Period i.e. 6:00 to
11:00 hrs. is presented in Table 4-3. The travel
interaction of Greater Mumbai outside MMR places
is very less compared to the travel interaction of
Greater Mumbai within MMR.

Table 4-3: External Travel in vehicles (Greater
Mumbai — Outside of MMR and vice versa) - Base
Year 2014, Morning Peak Period (6:00 to 11:00 Hrs.)

. X Mode Vehicles Trips
Morning Peak Period (6:00 to 11:00 Hrs.)
Car 6,232
MCGM Other Two wheeler 2,166
Internal- | -Other Sub- Auto 481
Internal Sub- . Taxi 135
Mode of e regions Total
Bus 1,060
of MMR ,

McGM of | ‘Mcem Goods 4,866

MMR
Car 3.00 0.30 032 3.62 The overall travel demand analysis and network
Two Wheeler 365 0.42 0.53 4.60 assessment process for the horizon period 2016-
Auto Rickshaw 1.25 0.24 0.32 1.80 2034 is presented in Figure 4-3. This flow chart
Taxi 157 0.18 0.31 2.07 describes the application of travel demand
Bus 8.26 0.84 179 | 1089 models for various horizon years viz. 2034, 2024
Train 0.84 247 6.19 | 1851 and 2019 using the travel models. Major steps
Metro/Mono 024 0.36 0.43 1.03 involved in the development of these models are:
Total 27.81 4.82 390 42.53 a) Assessment of internal travel demand and external

Similar to the internal passenger travel (MMR area)
assessment, goods vehicle travel (MMR area)
assessment has been carried out for the year 2014.
Summary of the vehicle type wise travel demand
estimated for Greater Mumbai for morning peak
period (6:00 to 11:00 hrs.) is presented in Table
4-2,

travel demand for the year 2014;

b) Preparation of Base Year (2014) road network for
validation of travel demand matrices for Greater
Mumbai;

c) Validation of Base Year (2014) travel demand by
comparing assigned and observed flows across outer
cordon and screen line locations;

d) Estimating planning parameters for each TAZ for
different horizon years 2034, 2024 and 2019;

e) Forecasting internal travel demand for Greater
Mumbai using the travel demand models developed
in CTS for MMR study and assessment of external
demand for Greater Mumbai using growth factor
methods for different horizon years; and

f)  Preparing EMME/4 software suit for travel demand
and network analysis.
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Figure 4-2: Overview of the Model Revalidation in CMP for Greater Mumbai Study
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Figure 4-3: Travel Demand Analysis and Network Assessment Process
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4.1 National Urban Transport Policy,
2005

The Government of India, recognizing the
importance of sustainable flow of goods and
people in urban areas in supporting the required
level of economic activity has lead to drafting of a
National Urban Transport Policy.

The policy proposes a much closer integration of
land use and transport planning and also
emphasizes greater use of public transport and
non-motorized modes of travel since these modes
occupy less road space and emit fewer pollutants
compared to personal motor vehicles. The policy
recognizes the importance of providing good
parking facilities in urban areas and also the need
to properly manage the freight traffic that gets
generated. It offers central government’s financial
support for the required investments and also
aims at building up capability for sound urban
transport planning in the cities. It suggests a
coordinated approach to urban transport planning
and the need for creating greater awareness about
the problems amongst city residents.

The Policy proposes that, while planning the
transport networks, the following major aspects
should be considered.

e  Transport to guide development: Incorporating urban
transportation as an important parameter at the
urban planning stage rather than being a
consequential requirement;

e  Encourage public transport: Encourage greater use of
public transport enabling establishment of quality
focused multi modal public transport systems that are
well integrated for providing seamless travel across
modes;

e Provide equity: Bringing about a more equitable
allocation of road space with people rather than
vehicles as its main focus; and

e Integrate land use with transport: Encouraging
integrated land use and transportation planning so
that the travel distances are minimized and access to
livelihoods, education and other social needs is
improved.

While  evolving the required transport
infrastructure for Greater Mumbai for the horizon
period 2016-34 and to sustain the existing share of
public transport share, the above stated policy
guidelines of NUTP have been followed.

Comprehensive Mobility Plan (CMP)
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4.2 Travel Demand Assessment

Travel demand for the horizon period upto
2034 has been estimated using the travel
demand models and various planning
parameters.

Planning parameters assessed for the Greater
Mumbai for base and horizon years are
presented in Table 4-4. Travel demand for
various horizon years has been estimated
using the planning parameters assessed and
travel demand models developed as part of
CTS for MMR study. For assessment of
transport for the horizon period 2014-2034 top-
down approach has been followed starting
from assessment of transport network
requirement for the horizon 2034 followed by
2024 and 2019.

Table 4-4: Planning Parameters for the Base and
Horizon Years

Parameters 2014 2019 2024 2034
Population (in million) 12.66 12.98 13.25 13.95
Workforce

Participation Rates 0.40 0.43 0.44 0.46
Workers (in million) 5.11 5.53 5.87 6.35
Employment (in

million) 5.91 6.72 7.13 8.04

Source: Consultant Estimates

Summary of the mode wise travel demand (main
mode only) estimated for the horizon period
2014-2034 for morning peak period (6:00 to
11:00 hrs.) is presented in Table 4-5.

Table 4-5: Passenger Travel Demand for Greater
Mumbai (Within MMR) in lakhs — Horizon Period
2019-34, Morning Peak Period (6:00 to 11:00 Hrs.)

Person Trips
Mode
2014 2019 2024 2034

Car 3.62 5.16 5.39 573
TW 4.60 4.05 4.24 4.50
Auto 1.80 2.30 1.31 1.41
Taxi 2.07 3.27 1.15 1.35
BUS 10.89 11.73 7.14 7.58
Suburban 18.51 22.10 21.93 25.34
Metro & 1.03 1.41 155 2.052
Mono

Total 4253 50.02 56.65 66.43

Similar to the internal passenger travel (MMR
area) assessment, goods vehicle travel (MMR area)
assessment has been carried out for the horizon
period 2011-2031. Summary of the vehicle type
wise travel demand estimated for Greater Mumbai
for morning peak period (6:00 to 11:00 hrs.) is
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Table 4-7: External Travel in PCUs (Greater Mumbai
t0 Outside of MMR and vice versa) — Horizon Period
2019-34, Morning Peak Period (6:00 to 11:00 Hrs.)

presented in Table 4-6.

Table 4-6: Goods Travel Demand (in vehicle trips) for
Greater Mumbai (Within MMR) — Horizon Period

2019-34, Morning Peak Period (6:00 to 11:00 Hrs.) Mode 2014 | 2019 2024 2034
i Car 6,232 | 7,606 | 12,518 | 33,903
V$h|cle 2014 | 2019 2024 2034 Two wheeler | 2,166 | 2,644 | 4,351 | 11,784
ype Auto 481 587 966 | 2,616
LCV 6,169 | 10,131 | 10,465 | 11,272 Taxi 135 165 572 737

Trucks 14,321 | 23,504 | 24,291 | 26,179

; ; ; ; B 1,060 | 1,110 | 1,247 | 1574
Total 20,489 | 33,635 | 34,756 | 37,451 G‘ésods 1866 | 5414 7069 | 12053

The external travel (Greater Mumbai to Outside of
MMR and Outside of MMR to Greater Mumbai) for
the horizon period 2014-2034, Morning Peak
Period i.e. 6:00 to 11:00 hrs. is presented in Table
4-7. The travel interaction of Greater Mumbai
with outside MMR places is very less compared to
the travel interaction of Greater Mumbai within
MMR.

4.3 Daily Mode Split and Mode Split Changes: Greater Mumbai

Daily mode split for Greater Mumbai (main mode) has been assessed based on Morning Peak Period (6:00 to
11:00 AM) travel demand, updated HIS analysis, Screen line and outer cordon count data, secondary data on
daily ridership data of public transport systems, etc. and the daily motorised mode split details are presented
in Table 4-8. Public transport is dominant with 61.2% followed by private vehicle share with 26.4%.

Table 4-8: Daily Mode Split, Greater Mumbai

Mode 2014 2014
Car 1,639,439 11.6%
Two Wheeler 2,083,578 14.8%
Auto Rickshaw 816,940 5.8%
Taxi 938,670 6.6%
BUS 3,093,288 21.9%
Suburban 5,256,019 37.2%
Metro & Mono 293,148 2.1%
Total 14,121,082 100.00%
PV 3,723,017 26.4%
IPT 1,755,611 12.4%
PT 8,642,455 61.2%

A comparison of mode-split assessed for Greater Mumbai in 2005 (CTS for MMR Study) and 2014 (CMP for
Greater Mumbai study) is presented in Table 4-9. It may be inferred that, major mode split changes have
happened during the last decade. Public transport share has been decreased from 83% to 61.2% which is
alarming. The major reasons for fall in public transport share is due to slow capacity enhancements to
suburban rail system, delays in metro implementation, high private vehicle growth, increasing travel time of
road based public transport system, etc. Growth of vehicle population i.e. vehicles on road as on 31* March of
2005 and 2014 for Greater Mumbai and CAGR details are presented in Table 4-10. It may be inferred that, Two
wheelers have grown at CAGR of 8.3% and cars/ Jeeps have growth at 7.1%. Overall growth of vehicles in
Greater Mumbai is at 6.8%.
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Table 4-9: Daily Mode Split, Greater Mumbai Comparison: CTS for MMR Study (2005-08) and CMP for Greater
Mumbai Study (2014-16)

Mode Trips per day (2005) % Trips per day (2014) %
Car 757,164 7.0% 1,639,439 11.6%
Two Wheeler 412,959 3.8% 2,083,578 14.8%
Auto Rickshaw 429,067 4.0% 816,940 5.8%
Taxi 230,290 2.1% 938,670 6.6%
BUS 3,541,967 32.9% 3,093,288 21.9%
Suburban 5,402,711 50.1% 5,256,019 37.2%
Metro & Mono 293,148 2.1%
Total 10,774,158 100% 14,121,082 100%
PV 1,170,123 10.9% 3,723,017 26.4%
IPT 659,357 6.1% 1,755,610 12.4%
PT 8,944,678 83.0% 8,642,455 61.2%
Table 4-10: Vehicles on road as on 31° March of 2005 and 2014 in Greater Mumbai
Vehicle Category 2005 2014 CAGR

Two Wheeler 647,892 1,329,461 8.3%
Cars 382,898 723,496 7.3%
Jeeps 22,354 29,882 3.3%
Stn. Wagons 3,868 3,848 -0.1%
Taxis 58,049 57,798 0.0%
Auto Rickshaw 104,104 109,170 0.5%
Stage Carriages 5,536 4,484 -2.3%
Contract Carriages 4,465 4,249 -0.5%
School Buses 853 2,518 12.8%
Private Service Vehicles 1,402 1,057 -3.1%
Ambulance 1,436 1,455 0.1%
Trucks and Lorries 14,930 7,561 -7.3%
Delivery Vans (4 Wheelers) 16,328 21,599 3.2%
Delivery Vans (3 Wheelers) 21,907 34,342 5.1%
Tractors 1,406 201 -19.4%
Trailers 986 92 -23.2%
Others 4,748 1,208 -14.1%
Tankers 1,778 385 -15.6%

Total 1,294,940 2,332,806 6.8%
4.3.1 Daily Mode Split and Mode Split Changes: Mumbai Metropolitan Region

It is pertinent to mention here that, focus of the CMP study is Greater Mumbai and hence primary surveys,
travel demand analysis, etc. has been carried out accordingly. An attempt has been made for assessment of
daily travel demand at MMR level using the HIS analysis data, CTS for MMR database, secondary data on
population and employment assessed for the base year 2014, ridership details of public transport systems, etc.
and the daily motorised mode split details are presented in Table 4-11. Public transport is dominant with
69.9.2% followed by private vehicle share with 21.6%.
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Table 4-11: Daily Mode Split, Mumbai Metropolitan Region
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Main Mode 2014 (CTS for Greater Mumbai)

Trips per day (Lakhs) Motorised Mode Split
Metro & Mono 3.00 1.6%
Train 74.00 40.6%
Bus 50.36 27.7%
Rickshaw 12.41 6.8%
Taxi 3.06 1.7%
Two Wheeler 24.88 13.7%
Car 14.40 7.9%
Total 182.11 100.0%
PV (Car & TW) 39.28 21.6%
IPT (Auto & Taxi) 15.47 8.5%
PT (Train & Bus) 127.36 69.9%
Total 182.11 100.0%

A comparison of mode-split assessed for Greater Mumbai in 2005 (CTS for MMR Study) and 2014 (CMP for
Greater Mumbai study) is presented in Table 4-12. It may be inferred that, major mode split changes have
happened during the last decade. Public transport share has been decreased from 78.1% to 69.9% which is
alarming. The major reasons for fall in public transport share is due to slow capacity enhancements to

suburban rail system, delays in metro implementation, high private vehicle growth, increasing travel time of

road based public transport system, etc.

Table 4-12: Daily Mode Split, Mumbai Metropolitan Region Comparison: CTS for MMR Study (2005-08) and CMP
for Greater Mumbai Study (2014-16)

2005 (CTS for MMR Study)*

2014 (CTS for Greater Mumbai)**

Main Mode . . . . Motorised

Trips per day (Lakhs) | Motorised Mode Split | Trips per day (Lakhs) Mode Split
Metro & Mono 3.00 1.6%
Train 69.75 51.8% 74.00 40.6%
Bus 35.50 26.3% 50.36 27.7%
Rickshaw 10.50 7.8% 12.41 6.8%
Taxi 2.25 1.7% 3.06 1.7%
Two Wheeler 10.50 7.8% 24.88 13.7%
Car 6.25 4.6% 14.40 7.9%
Total 134.75 100.0% 182.11 100.0%
PV (Car & TW) 16.75 12.4% 39.28 21.6%
IPT (Auto & Taxi) 12.75 9.5% 15.47 8.5%
PT (Train & Bus) 105.25 78.1% 127.36 69.9%
Total 134.75 100.0% 182.11 100.0%

Daily travel demand growth in MMR assessed during 2005 and 2014 is presented in

Table 4-13. It may be inferred that, travel demand by public transport has grown at CAGR of 2.1%, IPT grown

at 2.2% and private vehicle travel demand has grown at 9.9% which is highest. Growth of vehicle population
i.e. vehicles on road as on 31* March of 2005 and 2014 for Greater Mumbai and CAGR details are presented in
Table 4-14. It may be inferred that, Two wheelers have grown at CAGR of 10.1% and cars/ Jeeps have growth

at 8.7%. Overall growth of vehicles in Greater Mumbai is at 8.7%.

m

47




Executive Summary

Comprehensive Mobility Plan (CMP)

for Greater Mumbai

Table 4-13: Daily Travel Demand Growth, Mumbai Metropolitan Region Comparison: CTS for MMR Study (2005-
08) and CMP for Greater Mumbai Study (2014-16)

Trips per day in Lakhs, | Trips per day in Lakhs,
Main Mode 2005 (CTS for MMR 2014 (CTS for Greater | CAGR during 2005 to 2014
Study) Mumbai)

Metro & Monorail 3.00

Train 69.75 74.00 0.7%
Bus 35.50 50.36 4.0%
Rickshaw 10.50 12.41 1.9%
Taxi 2.25 3.06 3.5%
Two Wheeler 10.50 24.88 10.1%
Car 6.25 14.40 9.7%
PV (Car & TW) 16.75 39.28 9.9%
IPT (Auto & Taxi) 12.75 15.47 2.2%
PT (Train & Bus) 105.25 127.36 2.1%

Table 4-14: Vehicles on road as on 31° March of 2005 and 2014 in Greater Mumbai

Vehicle Category 2005 2014 CAGR

Two Wheeler 1,337,731 3,170,000 10.1%
Cars 613,944 1,364,834 9.3%
Jeeps 73,062 88,798 2.2%
Stn. Wagons 4,986 10,256 8.3%
Taxis 80,079 108,828 3.5%
Auto Rickshaw 226,112 267,236 1.9%
Stage Carriages 6,740 9,337 3.7%
Contract Carriages 10,633 18,993 6.7%
School Buses 1,298 4,778 15.6%
Private Service Vehicles 2,879 3,756 3.0%
Ambulance 2,275 4,249 7.2%
Trucks and Lorries 97,775 160,655 5.7%
Delivery Vans (4 Wheelers) 62,180 113,754 6.9%
Delivery Vans (3 Wheelers) 51,036 126,745 10.6%
Tractors 3,256 4,170 2.8%
Trailers 6,981 14,996 8.9%
Others 7,003 8,961 2.8%
Tankers 14,153 22,222 5.1%

Total 2,602,123 5,502,568 8.7%
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4.4 Assessment of Transport
Infrastructure for Greater Mumbai
for the horizon year 2034 (Long
Term)

4.4.1 Transit Plan: Horizon Year 2034

The analysis reveals that, the need of transport
network/system for changes in travel
characteristics of Greater Mumbai for the next two
decades by proposing the Metro network of about
145 km (inclusive of 11 km length of VAG Metro
corridors which is under operation) for the horizon
year 2034. The list of Metro corridors is presented
in Table 4-15.

Table 4-15: Metro Corridors Proposed for the

Horizon Year 2034
S.No Line Description Length (km)

1| Versova— Ghatkopar 11
2/ Dabhisar (E)-Mankhurd 41
3| Colaba - BKC — SEEPZ 34
4] Andheri (E) - Dahisar (E) 16
5/ Wadala — Mulund 20
6, Jogeswari (E) - Kanjurmarg (W) 9
7, Andheri - Ghatkopar — Mankhurd 17
8] Sewri - Prabadevi (part of MTHL) 4

Total 152

The list of suburban projects is as follows:

a) Completion of on-going MUTP Il projects;

b)  CST Panvel fast corridor;

c) Premium corridor between Andheri and Virar;

d) Premium Elevated Corridor between Kurla-
Thane-Bhiwandi; and

e) CBTCon harbour line.

Suggested long term Transit Network plan for the
year 2034 is shown in Figure 4-6.

4.4.2 EBLs: Horizon Year 2034

The following criteria are adopted for
identification of potential Exclusive Bus Lanes (EBL)
corridors in Greater Mumbai:

a) Exclusive Bus Lane (EBL) recommended by BEST;

b) Bus Passenger Demand > to 5,000 persons per hour
both direction;

c) Road Corridors connecting major activity centres,
nodes, new areas of growth/ redevelopments, etc.;
and

d) Assessment of potential role of EBL based on
Suburban and Metro corridors in terms of functioning
as an access mode to some select pockets of MCGM.

While considering the above criteria, the road
corridors satisfying right of way greater than
27.4m are considered, for accommodating the
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dedicated lane on either side of the corridor. After
examination and further identification of EBL
corridors for the horizon period 2034 has been
prepared this is about 256 km based on travel
demand analysis and multi-criteria approach. BEST
is taking a pro-active view and action on the
implementation of EBL projects. The list of
projects, identified for implementation within next
20 years are presented in Table 4-16 and shown
in Figure 4-5.

4.4.3 Road Network Plan: Horizon Year
2034

Suggested long term Road Network Plan for the
year 2034 is shown in Figure 4-6. The proposed
Road network consists of roads with widening links
to the extent of about 708 km. The details of links/
roads to be widened by 2034 are shown in Figure
4-7. The proposed Road network also consists of
newly proposed roads/ links (missing links) to the
extent of about 219 km. the details of links/ roads
to be added/ modified in Master Plans are shown
in Figure 4-8.
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Table 4-16: Recommended Exclusive Bus lane Corridors for 2034

Sl. No Line Description Length (km)

1. Eastern Express Highway (Sion — Mulund) 19.2
2. Jn of Lokhandwala to Jn of JVLR x WEH at Jogeshwari 3.9
3. Western Express Highway (Bandra — Andheri Kurla Road) 7.6
4, Swami Vivekananda Road_Vile Parle - Borivali Station 15.0
5. Lalalajpathrai Marg_Haji ali Jn - Worli Naka 2.5
6. Madam Cama Road_Mantralaya-CST 3.4
7. Lady Jahangir Road_Eastern Freeway Via Bhakti Park-Shivaji Nagar Jn 10.6
8. Sion - Goregaon Via Sakinaka, L&T powai 17.4
9. LBS Marg_Phoenix Mall - Ghatkopar BEST Depot 4.2
10. Senapati Bapat Marg 7.3
11. SCLR- PL Lokhande Marg- Shivaji Nagar JN. 9.3
12. DR. BR Ambedkar Road_CST - Sion 12.2
13. Marine Drive 3.9
14. Mahim Sion Link Road_Raheja Hospital - Sion 3.7
15. Coastal Road 29.7
16. Sion Bandra Link Road (kalanagar) - Suochana Setty Road (Sion Hospital) 2.8
17. Colaba _ Maheshwari Udhyan via Rafi Ahmed khidwai Marg 14.1
18. Suman Nagar Jn - Shivaji Chowk Via Dr.Choitram Gidwani Marg 3.2
19. Sardar Vallabhai Patel Road 3.3
20. Girgaon Chowpaty - Haji Ali - Jacob Circle 4.5
21. Gokhale Raod (Dadar Police Station) -NM Joshi Marg 5.1
22. TH Kataria Marg - Sion Via Hinduja Bus Stop, Naik Nagar 3.2
23. Veer Savarkar Marg From Prabadevi - Behraum Baug 15.7
24, Juhu Road From Santacruz To Seven Bunglow Metro Station Via JVPD 7.0
25. Guru Hargovindji Marg - JVPD Via Gokhale Bridge 4.0
26. Sahar Road - CSIA 4.0
27. GMLR_Inorbit Mall Jn - Dindoshi Bus Depot 3.8
28. Akurli Road_ Kandivali Station - BEST Bus Stand 2.9
29. Malad Marve Road_From SV Road Jn - Madh-Marve Jn 5.2
30. MG Road (From SV Road Jn) - New Link Jn (Malad Marve Road Jn) 3.7
31. SV Road (Borivali (E) - WEH Jn) 3.4
32. Bhandup Gaon (GMLR Jn) - Vikroli 5.5
33. GMLR - Mulund Airoli Road 4.9
34, IIT Market Gate Jn - Vaishali Nagar (Mulund) 7.6

Total 257
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4.4.4 Intercity Bus Terminals, Truck
Terminals, Bus system and Traffic
Management Measures for the
horizon year 2034

Apart from Metro network and improvement/
development of road/ highways, the other
transport infrastructure required is inter-city bus
and truck terminals, bus system for intra-city
operations and traffic management measures.

Inter-city bus terminals and truck terminals for the
horizon period upto 2024 have been assessed
based on the external travel demand forecasts.
Four Inter-city bus terminals are proposed for the
horizon year 2034 and the possible locations are,

LBS Marg, Mulund (Octroi Naka area)
WEH, Dahisar (Octroi Naka area)

EEH, Anand Nagar (Octroi Naka area)
Sion-Panvel Highway: Vashi (Octroi Naka

el

area)

Two truck terminals are proposed for the horizon
year 2034 and the possible locations are EEH,
Anand Nagar (Octroi Naka area) and Airoli (Octroi
Naka area).

Inter-city bus terminals and truck terminals are
proposed in the existing Octroi areas with a view
that, once Octroi is abolished, the existing octroi
areas shall be used for the proposed inter-city bus
terminals and truck terminals.

Summary of Locations Proposed for Inter-city Bus
terminals and Truck Terminals in Greater Mumbai
is presented in Table 4-17.

Proposed suburban stations for SATIS for the
horizon year 2034 are presented in Table 4-18.
Proposed locations for the flyovers, elevated roads
and RoBs/ RuBs for the horizon year 2034 are
presented in Table 4-19, Table 4-20 and Table 4-21
respectively.

Bus fleet requirements, bus terminal-cum depots
for intra-city bus operations for the horizon period
upto 2034 have been worked out based on the
travel demand analysis carried out for the horizon
years 2019, 2024 and 2034.

Comprehensive Mobility Plan (CMP)
for Greater Mumbai

The proposed traffic engineering measures are
limited to the arterial road network. In the short
term, up to 2034, there is a need to undertake
transportation projects that address specific
existing deficiencies in order to provide some relief
to the current congestion levels and safety
concerns. These have been characterized as
“Traffic Engineering Measures”. Based on the
review of numerous background studies, reports
and recommendations supplemented with further
data compiled in the study, an initial assessment of
traffic engineering measures has been compiled
and the associated costs have been included the
cost estimates. For other Traffic Management
Measures (TMM) such as traffic signs & markings,
bus bays & shelters, infrastructure for traffic
police, etc.,, which could not be quantified in
numbers, lump sum estimates have been
assumed. It is recommended that, traffic
engineering measures should be implemented well
before 2034. Summary of the proposed inter-city
bus terminals, bus system (intra-city) and Traffic
Engineering Measures is presented in Table 4-22.
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Table 4-18: Proposed Suburban Stations for SATIS for the horizon year 2034

SI. No Name of Suburban Station Sl. No Name of Suburban Station
1 Mumbai Central 19 |Bhandup
2 Lower Parel 20  |Mulund
3 Dadar 21 |Wadala Road
4 Bandra 22 |Mahalaxmi
5 Andheri 23 [Elphiston Road
6 Borivali 24 |Khar Road
7 Kurla 25 Santacruz
8 Chembur 26  |Vile Parle
9 Charni Road 27  ogeshwari
10 Grant Road 28  |Kandivali
11 Matunga Road 29  |Parel
12 Mahim Junction 30 {Sion
13 Goregaon 31 |Vidyavihar
14 Malad 32 |Kanjur Marg
15 Dahisar 33  |Nahur
16 Byculla 34  |Govandi
17 Ghatkopar 35 |[Mankhurd
18 Vikhroli

Table 4-19: Proposed Locations for Flyovers for the horizon year 2034

Sl. No. Name

Kalanagar Junction (Junction of BKC Main Road x Sion Dharavi Link Road)

Chhedanagar Junction ((Junction of EEH x Ghatkopar Mankhurd Link Road)

Junction of Ghatkopar Mankhurd Link Road x Shivaji Nagar Junction

Junction of SV Road x GMLR

Connectivity between WEH and Senapati Bapat Marg

Connectivity between Senapati Bapat Marg and WEH

Coastal Road Interchange : Connectivity from Coastal Road (traffic coming from North) to Back Road/ P
Tandon Road, Jogeshwari

OV |WIN IR

~

8. |Coastal Road Interchange : Connectivity from Back Road/ P Tandon Road, Jogeshwari to Coastal Road
Coastal Road Interchange : Connectivity from Coastal Road (traffic coming from South) to Back Road/ P
9. Tandon Road, Jogeshwari

10. unction of Sardar Vallabhbhai Road x Khetwadi Main Road

11. unction Of PD Mello Road X Carnac Bridge

12.  [Junction of Sulochana Shetty Marg x 60 feet Road x Krishna Menon Road

13.  |Junction of SV Road x Kora Kendra Road

14. |Connectivity between Sudhir Phadke ROB and WEH, Borivali

15. Junction of Link Road x Andheri Link Road

16. Junction of Rafi Ahmed Kidwai Marg X Jerabhai Wadia Marg (from North)
17. unction of JJ Road x Saboo Siddik Polytechnic Road

18. [Junction of Rafi Ahmed Khidwai Marg X Jerabhai Wadia Marg (from South)

Note: Project preparatory works for SI. No. 1 and Sl. No. 2 flyovers are under progress by MMRDA
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Table 4-20: Proposed Locations for Elevated Roads for the horizon year 2034

Sl. No

List of Proposed Elevated Roads

Elevated Road connecting BKC, EEH and Sewri-Chembur Link Road (Wadala Truck Terminal Road) and
Lal Dongar Road, East of RCF

From WEH in Santacruz to Kapadia Bazar in BKC

From WEH in Santacruz to Bharat Nagar in BKC

Extension of JVLR South RoB on East side

Extension of JVLR South RoB on West side

From V N Purav Marg x EEH junction to Starting of Rafi Ahmed Kidwai Marg

Over Mathurdas Road and Akurli Road

ol Il B RN Eall Pl I

Bridge over Thane Creek from Kanjurmarg to Koparkairane i.e. extension of JVLR

Note: PrOJect preparatory works for SI. No. 1, SI No. 2 and SI. No. 3 elevated roads are under progress by MMRDA

Table 4-21: Proposed Locations for RoBs/ RuBs for the horizon year 2034

Sl. No. Name
1. RoB over western railway line, north of Milan flyover
2. RoB over western railway line, north of Goregaon station
3. RoB, south of Dadar station connecting Mc Jawale Marg and MMGS Marg
4, RoB over central railway line, south of Vikroli station
5. RoB over western railway line, north of Elphinstone station
6. RuB under central railway line, north of Vasanth Dada patil Marg (Between Vikroli and Ghatkopar stations)
RoB over western railway line, south of Mahalakshmi station (connecting Keshvrao Khadye Marg and
7. |Anandilal P Marg)
8. RoB, north of Dadar station connecting Bal Govind Das Marg and Lakshmi Nappu Road
RoB over western railway line, north of Mahalakshmi station (connecting Dr E Moses Road and Sakpal
9. Marg)
1.0 |RuB under harbor line, south of Vidya Vihar station
11. |RuB under western railway line, south of Dahisar railway station
RoB over harbor line, providing connectivity between Jerbhai Wadia Marg, Rafi Ahmed Kidwai Marg and
12. [linternal roads of MbPT land
RoB over central railway line connecting Ratanji Hirji Bhojraj Marg and R B Thakkar Marg, South of Mulund
13. [station
14. [RoB over harbor line, connecting Naigaon Road and L M Nadkarni Road
15. [RoB over central railway line, providing connectivity between LBS Marg and Swadeshi Mills Road
16. |RoB over western railway line, South of Khar Station
17. |RoB over harbor line, north of Guru Tejbhahadur Nagar station
18. [RoB over western railway line, north of Andheri
RoB over harbor line, providing connectivity between Mathar Pakhadi Road and internal road of MbPT
19. |lands
20. |RoB over western railway line, north of Bandra terminus
21 |RoB over central railway line, north of Kanjurmarg station
RoB over harbor railway line, providing connectivity between DS Baretto Road and internal roads of MbPT
22  |lands
23  |RoB over western railway line, extension of Ganpatrao Kadam Marg
24  |RoB over western railway line, south of Jogeshwari station
25 |RoB over harbor line connecting Sakaram Lanjekar Marg and Messent Road
26  |RuB under western railway line, north of Suncity RoB (between Vile Parle and Andheri stations)
27 RoB over harbor railway line, GSB seva Mandal, south of EEH
28 RoB over western line, north of Dahisar station
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Table 4-22: Intercity Bus Terminals, Truck Terminals and Traffic Management Measures for Horizon Year 2034

Description Unit Number

Inter-city Bus Terminals* No. 4
Truck Terminal* No. 2
Bus fleet No. 1,800
Bus Terminal-cum Depot for Intra-city Bus operations No. 18
Intersection Improvements No. 200
Installation of Traffic Signals No. 48
Installation of ATC Compatible Traffic Signals No. 247
SATIS (Outside the Railway premises) No. 35
ROBs/RUBs No. 28
Flyovers (2 no.)/ Elevated Roads (3 No.) already planned No. 5
Flyovers (New) No. 16
Elevated Roads (New) No. 5
FOBs/ Subways No. 100
Cycle Tracks along the existing roads km 540
Road Safety measures Lumpsum

Other TMM (Traffic signs, Markings, etc.) Lumpsum

Infrastructure for Traffic Police Ref. Table 4-42

Table 4-23: Broad Cost Estimate Details on Infrastructure for Mumbai Traffic Police for Horizon Year 2034

s 3
y z =
e L4
2 5 £ E| B85 | =
—_ = = =) ® O =
7} (o] £ ©
5 &2
w ~
1 | Patrolling Vehicles: Jeeps 650 | No. 65 3.6%
2 | Patrolling Vehicles: TW 2250 | No. 13.5 0.7%
3 | Offices (Chowkies) 550 | No. 22 1.2%
4 | Traffic Wardens/ Guards 2495 | No. 305 16.9%
5 | Towing Vehicles for enforcement of on-street parking
surrounding the PPLs: Small 1360 | No. 680 37.8%
6 | Towing Vehicles for enforcement of on-street parking
surrounding the PPLs: Big 675 | No. 675 37.5%
7 | Facilities in Traffic Police Training Centre 0.0%
Speed Guns 70 | No. 0.14 0.0%
ATC Traffic Control Centres in suburbs 2 | No. 6 0.3%
10 | Training to Traffic Police Lump sum 10 0.6%
11 | Traffic Park 1 | No. 2 0.1%
Enforcement Automation (Mobile phones, Wireless
12 | printer, interceptors, etc.) Lump sum 20 1.1%
Mumbai Traffic Police website improvements and
13 | maintenance Lump sum 2 0.1%
Total 1800 100%

4-20




ExeC Uﬁve S umma ry Comprehensive Mobility Plan (CMP)

for Greater Mumbai

4.4.5 Broad Cost Estimates for the horizon year 2034

The cost of horizon period transport network, bus system and traffic management measures has been
estimated based on the unit rates, compiled from the recent metro project reports, detailed feasibility studies,
Consultants own experience on similar projects, etc. The details of broad cost estimate for the total horizon
transport network (2034) by Metro System, Highway System are presented in Table 4-24. The total cost of
horizon transport network for the horizon period upto 2034 is INR 1,67,583 Crores at 2014-15 prices.
Approximate cost of transport network proposed under Metro system, Roads/Highway system, Suburban
System and BRTS/ Exclusive Bus system is INR 72,700 Crores, INR 56,793 Crores, INR 17,434 Crores and INR
5,397 Crores respectively, with the individual share of total cost being 43.1%, 33.9%, 10.4% and 3.2%
respectively. The share of traffic management measures and Monorail are 7.0% and 1.1%. Consultants have
given due consideration on Road safety and Suburban commuter safety. Approximate cost provisions made for
Road Safety and Trespass Control measures is about INR 900 crores and 760 crores for the horizon year upto
2034 respectively. The proposed trespass control measures include 100 FoBs with escalators for East-West
connectivity across railway tracks (proposed at heavy to moderate trespass locations as well as provision for
future within Greater Mumbai) to for general public.

Table 4-24: Summary of Preliminary Broad Cost Estimates for Proposed Transport Networks for Horizon year 2034

(in Crores)
Component 2016-2034 %
Roads/ Highway System 56,793 33.9
Traffic Management Measures 11,793 7.0
Bus System 1,241 0.7
BRTS/ EBL 5,397 3.2
Terminals 826 0.5
Metro System 72,200 43.1
Monorail 1,900 1.1
Suburban System 17,434 10.4
Total 1,67,583 100.0%

4.5 Assessment of Transport Infrastructure for Greater Mumbai for the horizon year

2024 (Medium Term)

4.5.1 Transit, EBL and Highway Plans

For intermediate year 2024, identified transit corridors are shown in Figure 4-9. The Metro corridors beyond
2019 for the intermediate year 2024 are presented in Table 4-25.

Table 4-25: Metro Corridors Proposed for the Horizon Year 2024

S.No Line Description Length (km)
1. Dahisar (E)-Mankhurd 41
2. Colaba - BKC - SEEPZ 34
3. Andheri (E) - Dahisar (E) 16
4, Jogeswari (E) — Kanjurmarg (W) 9
5. Andheri - Ghatkopar — Mankhurd (via International Airport) 17
Total 117

From the recommended EBL for Greater Mumbai of 2034, the identification of network for 2024 is done
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following the process as given under

e Dropping of EBL Corridors which form either Feeder or Main System to Metro corridors planned
beyond 2024; and

e Dropping of those EBL Corridors which are planned as Feeder or Main lines to emerging Growth
Centre and Greenfield opportunities planned beyond 2024.

The above is the process of elimination. Identification of corridors for 2024 is in conformity with overall Plan.
EBL corridors have been identified for the horizon year 2024 which is about 153 km length. However, this
includes the projects which have already been identified for implementation. The list of projects, identified for
implementation within next 10 years, is identified as presented in Table 4-26 and shown in Figure 4-10.

Table 4-26: Recommended Exclusive Bus lane Corridors for 2024

S.No Line Description Length (km)

1. Eastern Express Highway (Sion — Mulund) 19.2
2. Jn of Lokhandwala to Jn of JVLR x WEH at Jogeshwari 3.9
3. Western Express Highway (Bandra - Andheri Kurla Road) 7.6
4, Swami Vivekananda Road_Vile Parle - Borivali Station 15.0
5. Lala lajpath rai Marg_Haji ali Jn - Worli Naka 2.5
6. Madam Cama Road_Mantralaya-CST 3.4
7. Lady Jahangir Road_Eastern Freeway Via Bhakti Park-Shivaji Nagar Jn 10.6
8. Sion - Goregaon Via Sakinaka, L&T Powai 17.4
9. LBS Marg_Phoenix Mall - Ghatkopar BEST Depot 4.2
10. Senapati Bapat Marg 7.3
11. SCLR- PL Lokhande Marg- Shivaji Nagar JN 9.3
12. DR. BR Ambedkar Road_CST — Sion 12.2
13. Marine Drive 3.9
14. Mahim Sion Link Road_Raheja Hospital — Sion 3.7
15. Coastal Road 29.7

Total 153

For intermediate year 2024, recommended highway/ road network is shown in Figure 4-11. The proposed road
network consists of widening of existing roads to the extent of about 466 km and new/ missing links to the
extent of about 125 km. The details are shown in Figure 4-7 and Figure 4-8 respectively.

4.5.2 Intercity Bus Terminals, Truck Terminals, Bus system and Traffic Management
Measures for the Horizon Year 2019

Apart from Metro network and improvement/ development of road/ highways, the other transport
infrastructure required is inter-city bus and truck terminals, bus system for intra-city operations and traffic
management measures.

Inter-city bus terminals and truck terminals for the horizon period upto 2024 have been assessed based on the
external travel demand forecasts. Two Inter-city bus terminals are proposed for the horizon year 2024 and the
possible locations are LBS Marg, Mulund (Octroi Naka area) and WEH, Dahisar (Octroi Naka area). Two truck
terminals are proposed for the horizon year 2024 and the possible locations are EEH, Anand Nagar (Octroi
Naka area) and Airoli (Octroi Naka area). Proposed suburban stations for SATIS for the horizon year 2024 are
presented in Table 4-18. Proposed locations for the flyovers, elevated roads and RoBs/ RuBs for the horizon
year 2024 are presented in Table 4-19, Table 4-29 and Table 4-21 respectively.
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Table 4-27: Proposed Suburban Stations for SATIS for the horizon year 2024

SI. No Name of Suburban Station Sl. No Name of Suburban Station
1 Mumbai Central 12 |Mahim Junction
2 Lower Parel 13  |Goregaon
3 Dadar 14  |Malad
4 Bandra 15 |Dahisar
5 Andheri 16  |Byculla
6 Borivali 17 |Ghatkopar
7 Kurla 18  |Vikhroli
8 Chembur 19 |Bhandup
9 Charni Road 20  |Mulund
10 Grant Road 21  |Wadala Road
11 Matunga Road
Table 4-28: Proposed Locations for Flyovers for the horizon year 2024
Sl. No. Name
1. Kalanagar Junction (Junction of BKC Main Road x Sion Dharavi Link Road)
2. |Chhedanagar Junction ((Junction of EEH x Ghatkopar Mankhurd Link Road)
3. unction of Ghatkopar Mankhurd Link Road xShivaji Nagar Junction
4.  unction of SV Road x GMLR
5. Connectivity between WEH and Senapati Bapat Marg
6. |Connectivity between Senapati Bapat Marg and WEH
Coastal Road Interchange : Connectivity from Coastal Road (traffic coming from North) to Back Road/ P
7. [Thandon Road, Jogeshwari
8. |Coastal Road Interchange : Connectivity from Back Road/ P Thandon Road, Jogeshwari to Coastal Road
Coastal Road Interchange : Connectivity from Coastal Road (traffic coming from South) to Back Road/ P
9. [Thandon Road, Jogeshwari
10. unction of Sardar Vallabhbhai Road x Khetwadi Main Road
11. unction Of PD Mello Road X Carnac Bridge
12.  unction of Sulochana Shetty Marg x 60 feet Road x Krishna Menon Road
13. unction of SV Road x Kora Kendra Road
14. |Connectivity between Sudhir Phadke ROB and WEH, Borivali
15. unction of Link Road x Andheri Link Road
16. |unction of Rafi Ahmed Khidwai Marg X Jeerabhai Wadia Marg (from North)
17. Junction of JJ Road x Saboo Siddik Polytechnic Road
18. [Junction of Rafi Ahmed Khidwai Marg X Jeerabhai Wadia Marg (from South)

Note: Project preparatory works for SI. No. 1 and Sl. No. 2 flyovers are under progress by MMRDA

Table 4-29: Proposed Locations for Elevated Roads for the horizon year 2024

SI. No List of Proposed Elevated Roads

Elevated Road connecting BKC, EEH and Sewri-Chembur Link Road (Wadala Truck Terminal
Road) and Lal Dongar Road, East of RCF

From WEH in Santacruz to Kapadia Bazar in BKC

From WEH in Santacruz to Barath Nagar in BKC

Extension of JVLR South RoB on East side

A Rl Rl A P

Extension of JVLR South RoB on West side

6.

From V N Purav Marg x EEH junction to Starting of Rafi Ahmed Kidwai Marg

Note: Project preparatory works for SI. No. 1, SI No. 2 and SI. No. 3 elevated roads are under progress by MMRDA
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Table 4-30: Proposed Locations for RoBs/ RuBs for the horizon year 2024

SI. No. Name

RoB over western railway line, north of Milan flyover

RoB over western railway line, north of Goregaon station

RoB, south of Dadar station connecting Mc Jawale Marg and MMGS Marg

RoB over central railway line, south of Vikroli station

RoB over western railway line, north of Elphinstone station

SN U Eo Kol N

RuB under central railway line, north of Vasanth Dada patil Marg (Between Vikroli and Ghatkopar stations)

RoB over western railway line, south of Mahalakshmi station (connecting Keshvrao Khyde Marg and
Anandilal P Marg)

N

8. RoB, north of Dadar station connecting Bal Gavond Das Marg and Lakshmi Nappu Road

RoB over western railway line, north of Mahalakshmi station (connecting Dr E Moses Road and Sakpal
9. Marg)

1.0 |RuB under harbor line, south of Vidya Vihar station

11. |RuB under western railway line, south of Dahisar railway station

RoB over harbor line, providing connectivity between Jerbhai Wadia Marg, Rafi Ahmed Kidwai Marg and
12. linternal roads of MbPT land

RoB over central railway line connecting Ratanji Hirji Bhojraj Marg and R B Thakkar Marg, South of Mulund
13. |station

14. |RoB over harbor line, connecting Naigaon Road and L M Nadkarni Road

15. |RoB over central railway line, providing connectivity between LBS Marg and Swadeshi Mills Road

16. |RoB over western railway line, South of Khar Station

17. |RoB over harbor line, north of Guru Tehbhahadur nagar station

18. |RoB over western railway line, north of Andheri

RoB over harbor line, providing connectivity between Mathar Pakhadi Road and internal road of MbPT
19. [lands

20. [RoB over western railway line, north of Bandra terminus

Bus fleet requirements, bus terminal-cum depots for intra-city bus operations for the horizon period upto
2024 have been worked out based on the travel demand analysis carried out for the horizon years 2019 and
2024.

The proposed traffic engineering measures are limited to the arterial road network. In the short term, up to
2024, there is a need to undertake transportation projects that address specific existing deficiencies in order
to provide some relief to the current congestion levels and safety concerns. These have been characterized as
“Traffic Engineering Measures”. Based on the review of numerous background studies, reports and
recommendations supplemented with further data compiled in the study, an initial assessment of traffic
engineering measures has been compiled and the associated costs have been included the cost estimates. For
other Traffic Management Measures (TMM) such as traffic signs & markings, bus bays & shelters,
infrastructure for traffic police, etc., which could not be quantified in numbers, lump sum estimates have been
assumed. It is recommended that, traffic engineering measures should be implemented well before 2024.
Summary of the proposed inter-city bus terminals, bus system (intra-city) and Traffic Engineering Measures is
presented in Table 4-31.
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Table 4-31: Intercity Bus Terminals, Truck Terminals and Traffic Management Measures for Horizon Year 2024

Description Unit Number
Inter-city Bus Terminals No. 2
Truck Terminal No. 2
Bus fleet No. 800
Bus Terminal-cum Depot for Intra-city Bus operations No. 8
Intersection Improvements No. 80
Installation of Traffic Signals No. 48
Installation of ATC Compatible Traffic Signals No. 154
SATIS (Outside the Railway premises) No. 21
ROBs/RUBs No. 20
Flyovers (2 no.)/ Elevated Roads (3 No.) already planned No. 5
Flyovers (New) No. 16
Elevated Roads (New) No. 3
FOBs/ Subways No. 50
Cycle Tracks along the existing roads Km 240
Road Safety measures
Other TMM (Traffic signs, Markings, etc.)
Infrastructure for Traffic Police
Table 4-32: Broad Cost Estimate Details on Infrastructure for Mumbai Traffic Police for Horizon Year 2034
© n
(]
. F B T
o = -
= 5 z E| 885 R
o £ .
-
wl —
1 | Patrolling Vehicles: Jeeps 250 | No. 25 3.3%
2 | Patrolling Vehicles: TW 750 | No. 4.5 0.6%
3 | Offices (Chowkies) 250 | No. 10 1.3%
4 | Traffic Wardens/ Guards 1365 | No. 101 13.4%
5 | Towing Vehicles for enforcement of on-street
parking surrounding the PPLs: Small 595 | No. 297.5 39.4%
6 | Towing Vehicles for enforcement of on-street
parking surrounding the PPLs: Big 295 | No. 295 39.1%
7 | Facilities in Traffic Police Training Centre 0 0.0%
8 | Speed Guns 30 | No. 0.06 0.0%
9 | ATC Traffic Control Centres in suburbs 1 | No. 3 0.4%
10 | Training to Traffic Police Lump sum 6 0.8%
11 | Traffic Park 1 | No. 2 0.3%
Enforcement Automation (Mobile phones, Wireless
12 | printer, interceptors, etc.) Lump sum 10 1.3%
Mumbai Traffic Police website improvements and
13 | maintenance Lump sum 0.5 0.1%
Total 755 100%

4.5.3 Broad Cost Estimates for the horizon year 2024

Broad cost estimates for the horizon year 2019 is presented in Table 4-33. The total cost of horizon transport
network for the horizon period upto 2024 is INR 1,28,874 crores at 2014-15 prices. Approximate cost of
transport network proposed under metro system, Roads/Highway system, Suburban System and Exclusive Bus

4-25
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system are INR 55,580 Crores, INR 48,790 Crores, INR 11,016 Crores and INR 3,213 Crores respectively, with
the individual share of total cost being 43.1%, 37.9%, 8.5% and 2.5% respectively. The share of traffic
management measures and monorail are 5.7% and 1.5%.

Table 4-33: Summary of Preliminary Broad Cost Estimates for Proposed Transport Networks for Horizon year

2024 (in Crores)
Component 2016-2024 %

Roads/ Highway System 48,790 37.9%
Traffic Management Measures 7,332 5.7%
Bus System 552 0.4%
BRTS/ EBL 3,213 2.5%
Terminals 496 0.4%
Metro System 55,575 43.1%
Monorail 1,900 1.5%
Suburban System 11,016 8.5%
Total 1,28,874 100.0%

4-26
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4.6 Assessment of Transport Infrastructure for Greater Mumbai for the horizon year
2019 (Short Term)

4.6.1 Transit, EBL and Highway Plans

For intermediate year 2019, identified transit corridors are shown in Figure 4-12. Due to expected delay is
implementation of metro corridors, the commencement of Dahisar- Mankhurd (line 2) and Colaba- Bandra-
Kandjurmarg (line 3) will not be able to operate before 2019. Due to this only Wadala to Jacob Circle monorail
corridor is considered as additional transit network beyond 2014 for the intermediate year 2019.

EBL corridors have been identified for the horizon year 2019 which is about 74 km length, which has been
identified by the BEST and is in the process of implementation. The list of projects, identified for
implementation within next 3 years, is identified as presented in Table 4-34 and shown Figure 4-13.

Table 4-34: Recommended Exclusive Bus lane Corridors for 2019

S.No Line Description Length (km)

1. Eastern Express Highway (Sion — Mulund) 19.2
2. Jogeshwari Vikroli Link Road (JVLR) 10.7
3. Ghatkopar Mankhhurd Link Road (GMLR) 4.0
4, Western Express Highway (Bandra — Dahisar) 25.9
5. Bandra Kurla Complex Road 3.8
6. Swami Vivekananda Road (Oshiwara Depot - Mith chowky) 5.0
7. Lalalajpathrai Marg (Haji Ali - Worli Naka) 2.5
8. Madam Cama Road_ Matralaya — CST 3.4

Total 74.4

For intermediate year 2019, recommended highway/ road network is shown in Figure 4-14. The proposed
Road network consists of widening of existing roads to the extent of about 197 km and new/ missing links to
the extent of about 47 km. The details are shown in Figure 4-7 and Figure 4-8 respectively.
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4.6.2 Intercity Bus Terminals, Truck Terminals, Bus system and Traffic Management
Measures for the Horizon Year 2019

Apart from Metro network and improvement/ development of road/ highways, the other transport
infrastructure required is inter-city bus and truck terminals, bus system for intra-city operations and traffic
management measures.

Inter-city bus terminals and truck terminals for the horizon period upto 2019 have been assessed based on the
external travel demand forecasts. One Inter-city bus terminal and one truck terminal is proposed for the
horizon year 2019. The possible locations for inter-city bus terminal and truck terminal are LBS, Mulund
(Octroi Naka area) and EEH, Anand Nagar (Octroi Naka area) respectively. Proposed suburban stations for
SATIS for the horizon year 2024 are presented in Table 4-35. Proposed locations for the flyovers, elevated
roads and RoBs/ RuBs for the horizon year 2024 are presented in Table 4-36, Table 4-37 and Table 4-38
respectively.

Table 4-35: Proposed Suburban Stations for SATIS for the horizon year 2019

SI. No Name of Suburban Station
1 Mumbai Central
2 Lower Parel
3 Dadar
4 Bandra
5 Andheri
6 Borivali
7 Kurla
8 Chembur
Table 4-36: Proposed Locations for Flyovers for the horizon year 2019
Sl. No. Name
1. Kalanagar Junction (Junction of BKC Main Road x Sion Dharavi Link Road)
2. |Chhedanagar Junction ((Junction of EEH x Ghatkopar Mankhurd Link Road)
3. |unction of Ghatkopar Mankhurd Link Road x Shivaji Nagar Junction
4.  |Junction of SV Road x GMLR
5. |Connectivity between WEH and Senapati Bapat Marg
6. Connectivity between Senapati Bapat Marg and WEH

Note: Project preparatory works for SI. No. 1 and SI. No. 2 flyovers are under progress by MMRDA
Table 4-37: Proposed Locations for Elevated Roads for the horizon year 2019

Sl. No List of Proposed Elevated Roads

Elevated Road connecting BKC, EEH and Sewri-Chembur Link Road (Wadala Truck Terminal Road) and
Lal Dongar Road, East of RCF

1
2. From WEH in Santacruz to Kapadia Bazar in BKC
3 From WEH in Santacruz to Barath Nagar in BKC

4, Extension of JVLR South RoB on East side

Note: Project preparatory works for SI. No. 1, SI No. 2 and SI. No. 3 elevated roads are under progress by MMRDA
Table 4-38: Proposed Locations for RoBs/ RuBs for the horizon year 2019

SI. No. Name

RoB over western railway line, north of Milan flyover

RoB over western railway line, north of Goregaon station

1
2
3. RoB, south of Dadar station connecting Mc Jawale Marg and MMGS Marg
4

RoB over central railway line, south of Vikroli station
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Sl. No. Name

5. RoB over western railway line, north of Elphinstone station

6. RuB under central railway line, north of Vasanth Dada patil Marg (Between Vikroli and Ghatkopar stations)

RoB over western railway line, south of Mahalakshmi station (connecting Keshvrao Khyde Marg and
7.  |Anandilal P Marg)

8. RoB, north of Dadar station connecting Bal Gavond Das Marg and Lakshmi Nappu Road

RoB over western railway line, north of Mahalakshmi station (connecting Dr E Moses Road and Sakpal
9. Marg)

10. |RuB under harbor line, south of Vidya Vihar station

Bus fleet requirements, bus terminal-cum depots for intra-city bus operations for the horizon period upto
2019 have been worked out based on the travel demand analysis carried out for the horizon years 2019.

The proposed traffic engineering measures are limited to the arterial road network. In the short term, up to
2019, there is a need to undertake transportation projects that address specific existing deficiencies in order
to provide some relief to the current congestion levels and safety concerns. These have been characterized as
“Traffic Engineering Measures”. Based on the review of numerous background studies, reports and
recommendations supplemented with further data compiled in the study, an initial assessment of traffic
engineering measures has been compiled and the associated costs have been included the cost estimates. For
other Traffic Management Measures (TMM) such as traffic signs & markings, bus bays & shelters,
infrastructure for traffic police, etc., which could not be quantified in numbers, lump sum estimates have been
assumed. It is recommended that, traffic engineering measures should be implemented well before 2019.
Summary of the proposed inter-city bus terminals, bus system (intra-city) and Traffic Engineering Measures is
presented in Table 4-39.

Table 4-39: Intercity Bus Terminals, Truck Terminals and Traffic Management Measures for Horizon Year 2019

Description Unit Number

Inter-city Bus Terminals No. 1
Truck Terminal No. 1
Bus fleet No. 300
Bus Terminal-cum Depot for Intra-city Bus operations No. 3
Intersection Improvements No. 30
Installation of Traffic Signals No. 48
Installation of ATC Compatible Traffic Signals No. 47
SATIS (Outside the Railway premises) No. 8
ROBs/RUBs No. 10
Flyovers (2 no.)/ Elevated Roads (3 No.) already planned No. 5
Flyovers (New) No. 4
Elevated Roads (New) No. 2
FOBs/ Subways No. 25
Cycle Tracks along the existing roads km 90
Road Safety measures Lumpsum

Other TMM (Traffic signs, Markings, etc.) Lumpsum

Infrastructure for Traffic Police Ref. Table 4-42
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4.6.3 Broad Cost Estimates for the horizon year 2019

Broad cost estimates for the horizon year 2019 is presented in Table 4-41. The total cost of horizon transport
network for the horizon period upto 2019 is INR 38,528 crores at 2014-15 prices. Approximate cost of
transport network proposed under Roads/Highway system, metro, Exclusive Bus system and Suburban System
is INR 4,851 Crores, INR 25,000 crores, INR 1,562 Crores and INR 938 Crores respectively, with the individual
share of total cost being 12.6%, 64.9%, 4.1% and 2.4% respectively. The share of traffic management measures
and monorail are 9.9% and 4.9%. It is pertinent to mention here that, for implementation of Colaba-Bandra-
SEEPZ metro corridor, JICA is providing funding and monorail Phase Il i.e. Wadala to Jacob Circle is in advanced
stage of completion.

Table 4-41: Summary of Preliminary Broad Cost Estimates for Proposed Transport Networks for Horizon year 2019

(in Crores)
Component 2016-2019 %
Roads/ Highway System 4,851 12.6%
Traffic Management Measures 3,821 9.9%
Bus System 207 0.5%
BRTS/ EBL 1,562 4.1%
Terminals 248 0.6%
Metro 25,000 64.9%
Monorail 1,900 4.9%
Suburban System 938 2.4%
Total 38,528 100.0%

4.7 Proposed Short & Medium Transportation Strategies and Policies

Based on secondary and primary data, travel demand and transport network analysis has been carried out and
the assed traffic and transportation infrastructure for the horizon year 2034 and for medium and short term,
the details are presented in above sections. The focus of medium & short term transportation strategy is
mainly on the following:

a) Enhancing the capacity of the public transport system by enhancing public transport systems
(Suburban, Metro, bus system extensions/ expansions and development of EBL/ BRTS);

b) Strengthening and widening of existing roads and development of missing links;

c) Traffic management measures;

d) To provide appropriate budgets to address the growing needs for traffic and right-of-way
management through traffic engineering and enforcement measures.

The proposed development of new transport corridors and terminals and traffic management measures under
medium and short term transportation strategy are addressed through the following measures:

Development of Transport Corridors and Terminals

a) Capacity enhancement and development of additional suburban rail corridors, metro expansion, bus
system expansion, development of EBL/ BRTS in accordance with recommended 2024 and 2019 plans;

b) Strengthening of roads and removal of right-of-way encroachments to fully utilize the traffic carrying
capacity of regionally significant roads and provide safe and unrestricted public footpaths;

c) Strengthening and widening of roads to meet traffic requirements;

d) Improve overall network continuity by removing bottlenecks or constructing a missing links in the system;

e) NMT facility improvement plans; and

f)  Providing new bus and truck terminals for intercity transport.
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Traffic Management Measures

a) Intersection improvements and traffic signal installations;

b) ATC expansion for effective use of traffic signals;

¢) Grade separation of major intersections where at-grade improvements would be inadequate;

d) At-grade and grade separated pedestrian facilities particularly in the vicinity of rail/metro stations and
transport terminals;

e) Provision of protected raised footpath facilities on either side existing major road corridors and
implementation of proposed NMT policy;

f)  Full grade separated railway crossings for vehicular traffic (ROBs/ RUBs);

g) Grade separated crossings for pedestrian traffic (FOBs/ Subways) to minimize pedestrian trespassing

across rail corridors or at high intensity pedestrian corridors and major roads;
h) Demand management measures (parking controls) to secure maximum social value from network use;
i)  Parking policy for Greater Mumbai; and
j)  Improving the enforcement efficiency and incident management capability.

Station Area Traffic Improvement Schemes/ Measures

a) Improving the access to the Suburban railway stations;
b) Enhancing the parking facilities;

C

) Providing pedestrian walkways; and
d) Improving the pedestrian circulation and free-flow within and around the station area by providing additional FOBs.

Summary of traffic & transportation issues, proposed and policies are presented in Table 4-42.

Table 4-42: Traffic and Transportation Issues, proposed strategies and traffic & transportation measures

Issues Strategies Proposed traffic & transportation measures
Congested Increasing the a) Intersection improvements
intersections and capacity of b) Installation of traffic signals
Uncontrolled intersections c) Installation of ATC compatible signals
. . d)  Grade separation facilities (Flyovers/ elevated roads)
intersections
Pedestrian NMT First Policy a) Footpath improvements
footpaths and (Ref. Annexure 9-2) | b)  Development of adequate footpath facilities
crossing, absence c)  Mid-block at-grade pedestrian crossings (uncontrolled/ controlled)
of cycle tracks d) FOBs./.Subways/ .Skywal.k.s.
e e)  Provision of parking facilities for cycles
and facilities f)  Development of safe cycle tracks in select areas and promotion of “Cycle hire schemes”
On-street parking Parking policy (Ref. | a)  Development of off-street parking facilities (PPLs)
Annexure 9-3) b)  Implementation of parking policy
Congested station Station Area Traffic | a)  Enhancing commuter movement facilities within the station areas
areas Improvement b)  Grade separated pedestrian facilities
Scheme (SATIS) c)  Removal of encroachments
(Ref. Annexure 9-4 | d)  Development of footpath facilities
on preliminary e)  Restriction of hawking activity in the station areas
conceptual f) Provision of parking facilities for cycles
proposals) g)  Provision of Bus bays near the landing points of FOBs/Skywalks
Congested roads Capacity a)  Strengthening and widening of roads
enhancements h)  Development of missing links/ new links
i) Congestion pricing
Growing private Traffic/ travel a) Regulate parking with higher parking charges
vehicle use (Two demand b)  Even/ Odd plan/ rule for four wheeler passenger vehicles
wheeler and car) management c)  Congestion pricing
measures d) Impose restriction on new private vehicle (Two wheeler and car) registrations
Limited railway Enhancing East- a) RoBs/RUBs
crossings West connectivity
Decreasing Promotion of a) Development of Exclusive Bus Lanes (EBL)/ Bus Rapid Transit System (BRTS)
public transport b)  Provision of Fare Integration with other public transport modes

m
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ridership on bus c)  Busroute information at all major bus stops, suburban and metro stations
system
Overcrowding on Promotion of a) Operation of 12/ 15 coach rakes
suburban system public transport b)  Operation of 12 coach rakes on Harbour line
c) Increasing frequency
d)  Doubling/ Quadrupling of railway lines
e) Extension of harbor line from Goregaon to Borivali
f) Development of premium corridors (Andheri and Virar, Kurla- Thane-Bhiwandi, CST Panvel
Fast corridor)
Decreasing public Promotion of a)  Suburban system capacity enhancements
transport share public transport b)  Development of metro corridors
c) Development of EBL/ BRTS
d)  Feeder services to Mass transit corridors
Environmental a) Promote car pooling
pollution b)  Regulate parking with higher parking charges
c)  Even/ Odd plan/ rule for four wheeler passenger vehicles
d)  Congestion pricing
e) Impose restriction on new private vehicle (Two wheeler and car) registrations
f)  Vehicle technologies with emission norms advancement
Road accidents Road safety a)  Mass media campaigns with a focus on attitude towards driving
initiatives b)  Schools to give kids Road Safety lessons
c) Increasing police enforcement of laws to reduce drinking and driving
d) Increasing police enforcement of laws to use of seat- belts
e)  Non usage of Mobiles by pedestrians while crossing at-grade
f) ITS application in enforcement of traffic laws
g) Comfortable Side Walks and Grade separated crossing facilities
h)  Traffic Calming Measures: Speed Table/ Raised crossings
i) Safe Bicycle Tracks — School/ College areas
Independent Integrated fare
fares — Suburban policy
train, Bus, Metro,
Monorail
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5. ECONOMIC ANALYSIS

Selection of appropriate Long Term Transportation Strategy and firming up Short and Medium Term
Investment Plans are important and integral part of the present study. Towards this, undertaking the
economic analysis of the shortlisted alternative proposals and/or scenario as modelled in and considered in
the study are important to arrive at rational decision from society’s perspective. The Do Minimum scenario
(considers committed projects) is compared with Shortlisted Network (N1VAS50).

The approach for economic analysis is shown in Figure 5-1. The project benefits are assessed by comparing the
‘do minimum’ and ‘with project’ scenario. The benefits which have been assessed are as follows:

a) The savings in vehicle operating cost and maintenance cost due to better and more efficient transport network in place,
which also facilitates modal shift; and

b) Saving in travel time due to reduced congestion and better speeds.

These benefits are assessed for three time periods — 2019, 2024 and 2034. While undertaking the economic
analysis, which follows a discounted cash-flow method, the in between benefits have been interpolated.

Once the benefits are estimated, the capital investment along with the annual investment made towards
routine and periodic maintenance is compared to arrive at the following indicators:

a) Economic Internal Rate of Return (EIRR)

b) Net Present Value (NPV)

o Quantification of Capital Costs and Maintenance cost for Project case
Estimation of Vehicle Operating Cost for Road Basemodes, Metro ,Monorail
& Suburban Rail for Without [WOP ) & With Project case (WP)
Estimation of Value of Passenger Travel time for private vehicle and
Seve:' Steps o Commeodity time for Goods vehicle for WOP and WP
or

Under‘takl.ng Estimation of passenger km and passenger hour for WOP & WP
Economic

Analysis L . . . p p
Multiplying Unit costs estimated in step 2 and 3 with the inputs
obtained from EMME in step 4 to arrive at Benefits (WOP-WP)

e Apply conversion factor for economic pricing
o Undertake Cost Benefit Analysis to arrive at EIRR and NPV

Figure 5-1: Approach to Economic Analysis

5.1 Assessment of Costs

The cost of improvement/new construction for road based and rail based projects — both capital cost as well
as maintenance cost for three plan time periods viz 2019, 2024 and 2034 have been assessed and considered
for analysis. They are:

a) Roads/ Highway System;

b) Traffic Management Measures;

c) Bussystem (Bus fleet, bus depots & workshops and terminals for intra-city);
d) BRTS/EBL;

e) Monorail system;

f)  Metro System;

g) Suburban System; and
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h) Terminals (Inter-city bus and truck terminals)

5.1.1 Project Cost

The cost of the proposed traffic and Transportation infrastructure for the long term i.e. horizon year 2034 and
medium and short term i.e. for the horizon year 2024 and 2019 respectively are presented in the previous
chapters. A summary of the cost is presented in Table 5-1. A factor of 0.9 has been used for converting the
financial cost to economic cost.

Table 5-1: Construction Cost of Project (INR millions @ 2015 prices) for the horizon years 2019, 2024 and 2034

Sl No. Period Financial Cost .Cumu_latlve Cumulative Economic
Financial Cost Cost

1. 2016-2019" 366,275 366,275 329,648

2. 2020-2024° 903,460 1,269,735 1,142,762

3. 2025-2034° 387,097 1,656,832 1,491,149

5.1.2 Operation and Maintenance Cost

The maintenance cost of the road and rail based infrastructure, both routine and periodic, has been
considered. Routine Maintenance: 0.2% of the construction cost per year and Periodic Maintenance:
1.25% of the construction cost every seventh year.

5.2 Assessment of Tangible Benefits
5.2.1 Estimation of Project Cost: Vehicle Operating Cost and Value of Time Cost
A. Estimation of VOC

Road based Modes (Two wheeler, Car, Auto, Taxi and Bus)

The quantification of VOC is done in the following way:

Vehicle operating Cost for Road Based Modes (Rs) = unit VOC (by speed, VDF type and mode) (in Rs /veh km) x vehicle

km (obtained from EMMIE) (by speed, VDF type and mode)-

The unit costs of VOCs have been taken from CTS MMR Study undertaken in the year 2009-10. The same has
been updated to 2015 prices.

Sub urban Rail based System

The estimation of operating cost for Rail based modes has been estimated in the following way:

Operating Cost for Rail Based Modes - Monorail, Metro and Sub urban Rail (Rs) = unit Operation cost (in Rs

! The project implementation period is 4 years, and the proposed traffic and transportation infrastructure is
progressively available by 2019.

> The project implementation period is 5 years, and the proposed traffic and transportation infrastructure is
progressively available by 2024.

® The project implementation period is 10 years, and the proposed traffic and transportation infrastructure is
JRaENbvely availzble by 2034 5.2 i
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/passenger km) x passenger km (obtained from EMME)

The unit cost of operation and maintenance of the suburban rail has been estimated as INR. 0.10 per
passenger-km at economic prices in the CTS MMR study (2009-10). The same has been updated to 2015 prices
and thereby forming an input to our analysis. A value of INR 0.176 per passenger-km has thus been adopted.

Metro and Monorail system

From the CTS MMR study (2009-10), a financial value of INR 1.12 per passenger km has been assumed, which
is equivalent to INR 1.00 in economic terms. For our study a value of INR 1.76 per passenger-km @ 2015 prices
has been adopted.

B. Estimation of VOT

The following VOT values are used in assessment of benefits due to savings in travel time.

Table 5-2: Adopted VOT values (INR /passenger hour @ 2015 prices)

Year CAR TWO AUTO TAXI BUS Suburban Metro

2019 125 83 35 40 44 67 63
2024 121 81 35 39 44 67 65
2034 116 81 33 37 44 65 65

The value of travel time for all modes has been estimated in the following way:

Value of Travel Time for all modes (Rs) = unit VOT (in Rs /passenger hour) x passenger hour
(obtained from EMME).

5.3 Results of Economic Analysis — Base Case

The economic evaluation is undertaken for a period of 20 and 30 years respectively. The output of the
analysis is in the form of Economic Internal Rate of Return (EIRR) and Net Present Value (NPV) at
12% rate of discount. The results of the analysis are presented in Table 5-3.

Table 5-3: Results of Economic Analysis — Base Case

EIRR (%) NPV (Rs million)

20 yrs 30 yrs 20 yrs 30 yrs

17.81% 19.53% 262,886 469,513

5.4 Results of Economic Analysis — Sensitivity Analysis

Any investment is subject to risks and uncertainties. All risks culminate into either increase in project cost,
reduction in benefits or both put together. In order to cover the above stated risks, a detailed sensitivity
analysis, with respect to the sensitive parameters, has been undertaken. The various sensitivity scenarios
considered are as follows:

a) Sensitivity 1: Increase in base cost by 20% ;
b)  Sensitivity 2: Reduction in base benefits by 20%; and
c) S