TECHNO-ECONOMIC SURVEY AND PREPARATION OF DPR FOR PANVEL-DIVA-VASAI-VIRAR CORRIDOR

1. INTRODUCTION
1.1

BACKGROUND
Mumbai, the financial capital of India has/ is expected to witness phenomenal
growth in population and employment. The job opportunities it offers have served
as a major attraction for immigration from hinterland of Maharashtra as well as from
all parts of the Country. Mumbai Metropolitan Region (MMR) is one of the fast
growing metropolitan regions in India. It comprises of 7 municipal corporations, 13
municipal councils and 996 villages and extends over an area of 4,355 sq.km. MMR is
assessed to have population and employment (both in terms of formal and informal)
in the year 2031 as 34.0 million and 15.3 million respectively.
Four-fold growth of population since 1951 has been largely accommodated in the
suburbs while the highest concentration of jobs has remained in the Island City. The
physical characteristics of the City are such that the suburbs have been constrained
to spread northwards only, and all transport facilities are concentrated within three
narrow corridors. Today’s major challenge is to provide connectivity and promote
growth by providing adequate inputs to the infrastructure which would improve the
quality of life of the residents.

1.1.1 POPULATION
The population of MMR has increased from 7.73 million in 1971 to 18.77
million in the year 2001 (Table 1.1). However the annual compound growth
rate for population in MMR has declined from 3.71% during 1971-81 to
2.586% in 1991-2001. It is also seen that MMR is a highly urbanized area
where growth in urban population is around 3% during 1971- 2001 period,
whereas rural population has remained stagnant. Rural population decline is
also accounted by incorporation of several villages in the surrounding
respective Municipal Corporation or Municipal Council areas in the last three
decades.
Table 1.1: Population growth of MMR during 1971-2001
Population

Sr.
No.

Area
1971

1981

1991

2001

Annual Compound growth
rate (%)
1971198119911981
1991
2001

Municipal Corporation

A

Greater Mumbai

5.97

8.24

9.93

11.91

3.28

1.88

1.83

Thane

0.26

0.47

0.79

1.26

6.1

5.33

4.78

Kalyan - Dombivali

0.24

0.44

0.82

1.19

6.25

6.42

3.79

Navi Mumbai

0.12

0.2

0.39

0.7

5.24

6.91

6.02

Mira Bhayandar

0.03

0.07

0.18

0.52

8.84

9.9

11.19
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Population

Sr.
No.

Area

Annual Compound growth
rate (%)
1971198119911981
1991
2001
4.14
12.22
4.67

1971

1981

1991

2001

Bhiwandi - Nizampur

0.08

0.12

0.38

0.6

Ulhasnagar

0.17

0.27

0.37

0.47

4.73

3.2

2.42

Sub Total (A)

6.54

9.69

12.79

16.67

4.01

2.81

2.68

0.13

0.2

5.24

2.66

4.4

Kulgaon - Badlapur

0.05

0.1

7.18

Nalasopara

0.07

0.18

9.9

Vasai

0.04

0.05

2.26

Virar

0.05

0.12

9.15

Navghar Manikpur

0.06

0.12

7.18

0.1

0.04

0.77

0.01

0.02

0.02

0.02

0.03

Municipal Council
Thane District
Ambernath
B

Sub Total (B)

0.06

0.06

0.1

5.24

14.87

6.77

7.18

0

Raigad District
Alibag
Kajrat
Khopoli
C

Matheran
Panvel

4.14

0.02

0.03

0.05

0.06

4.14

5.24

1.84

0.0034

0.004

0.0048

0.0052

1.64

1.84

0.8

0.03

0.04

0.06

0.1

2.92

4.14

5.24

0.01

0.02

0.03

7.18

4.14

0.02

0.03

Pen
Uran

4.14

Sub Total (C)

0.05

0.09

0.19

0.28

5.82

7.56

3.52

C

Urban MMR (A+B+C)

6.65

9.88

13.38

17.72

4.04

3.08

2.84

D

Rural MMR

1.08

1.25

1.16

1.05

1.47

-0.74

-0.99

14.54

18.77

3.71

2.71

2.58

E

Grand Total
7.73
11.13
Source: CTS for MMR, Final Report, July 2008

It may also be observed from Table 1.1 that though there is a continuous
growth of population of Greater Mumbai in absolute number, the annual
compound growth rate has reduced from that of 3.28% during 1971-81 to
1.83% in 1991-2001. On the other hand Municipal Corporations of Thane,
Kalyan-Dombivali, Bhiwandi-Nizampur, Mira-Bhayandar and Navi Mumbai
have registered substantial growth in their population, particularly during
1981-2001 periods. The share of Greater Mumbai's population in that of
MMR, which was 76.63% in the year 1971, is reduced to 63.06% in 2001. This
indicates that the growth of population in outer MMR has taken place at
faster pace than that in Greater Mumbai.
It is projected in CTS that by 2031, MMR will have a population of 34.0
million, and the potential developable land would mainly be available in
South - Eastern region covering Navi Mumbai, Panvel-Karjat and KhopoliFinal TES & Detail Project Report
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Alibag sub regions. The total population and employment of these subregions by the year 2005 was 2.11 million and 0.68 million. The CTS predicts a
population of 4.80 million and an employment of 2.55 million by 2021 for
these sub regions which would correspondingly increase to 6.58 million and
3.72 million by the year 2031.

1.1.2 TRANSPORT SCENARIO
Comprehensive Transportation Study (CTS) for Mumbai Metropolitan Region
estimated total daily demand of 34.3 million trips per day by all modes of
which 60% are by walk. Considering the trips by mechanized modes, 73%
trips are by public transport and 9% by Para transit modes. The study also
indicates at the low annual growth rates of public transport. In decade 19912001, the growth rate of trips by rail was 1.9 % whereas for buses, the
scenario was negative (Table 1.2).
Table 1.2: Public Transport Ridership (Trips in Millions)
Mode

Trips Per Day
1991
4.77

2001
5.72

% Growth Per Year
1981-91
1991-01
1.9
1.9

Rail

1981
3.98

Bus

4.85

6.02

5.60

2.4

-0.7

Total Pub. Transport
8.83
Source: CTS for MMR

10.79

11.32

2.2

0.5

At present, more than 2600 suburban passenger trains per day are operated
by Central and western railways put together and carry about 7.4 millions of
passengers, having an annual growth rate of 2.9%.

1.1.3 SUBURBAN RAIL NETWORK
Two zonal railways, the Western Railway (WR) and the Central Railway (CR),
operate the Mumbai Suburban Railway system. The Western Railway
operates the Western Line from Churchgate to Dahanu Road (120km) and
the Central Railway operates the Central line, Harbour Lines, Trans-Harbour
Line as well as the Vasai Road-Diva-Panvel line (Figure 1.1).
Central Line: The Central Line consists of 3 major corridors, which bifurcate
as they run into suburban satellite towns. Two corridors (one local and other
through) on Central Railway run from Chhatrapati Shivaji Terminus (CST)
to Kalyan , from where it bifurcates into two lines — one running up
to Kasara in the north-east and the other running up to Khopoli in the southeast. These two corridors constitute the 'Main' Line.
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The third corridor is a line connecting Thane and Raigad districts, starting
from Vasai Road to Diva and further upto Panvel in Raigad District. There will
be a fourth line from Nerul/CBD Belapur to Uran. Presently, it is under
construction and expected to be operational by 2015.
Harbour Line: The Harbour line is part of the Central Railway, which covers
most of Navi Mumbai and the eastern areas of Mumbai. A suburban branch
starts from CSTM and ends at Andheri having common track upto Wadala.
From Wadala, it further runs enters Vashi in Navi Mumbai and further
bifurcates into two lines, one for Thane and other continues to run along the
harbour till Panvel.
Trans-Harbour Line: The Trans-Harbour Line connects Navi Mumbai to
Thane. It runs from Thane to Vashi and Nerul. The public transport services
started from 2010 to reduce the load on Vashi Station. There are currently
208 services operating on the trans-harbour line.
The complete suburban network of 319 km carries about 6.6 million
passengers every day through 2435 trains. Against the original design
offering a capacity of 1800 passengers (900 sitting plus 900 standing) per
nine-car train, at present a nine-car train, carries about 5,000 passengers
(900 sitting plus more than 4,000 people in standing condition) during peak
hours.
The increase in suburban trains in Mumbai did not keep pace with the
passenger demand and because of overloading, the conditions in these trains
deteriorated. This observation is substantiated by Table 1.3. Due to
mushrooming growth of housing colonies, passenger loading in the already
overloaded suburban trains has exceeded the tolerable safe limits making the
travelling conditions poor and uncomfortable.
Table 1.3: Suburban Traffic Growth in Mumbai

Source: Indian Railway Statistical Manual

To address the problem of deteriorating travelling conditions in the suburban
railway system of Mumbai, the Government of Maharashtra and the Indian
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Railways came forward and the Mumbai Railway Vikas Corporation Ltd.
(MRVC) was set up with the objectives of,



Bringing down the over-crowding in peak hour peak direction 9-car
train from 5,000 to 3,000 passengers.
Segregating the suburban train operation from the main line
passenger and freight services.

Based on the findings of Comprehensive Transport Study for the Mumbai
Metropolitan Region (CTS) by MMRDA, MRVC submitted the final report to
MUTP. In this report, projects worth Rs. 30,000 crore were identified to
upgrade the existing suburban railway system on both Central and Western
Railways. As a consequence in its third phase, the following new lines and
capacity augmentation works were identified for implementation in future:
New Line Works
 New suburban corridor on Panvel - Virar section
 3rd and 4th Line Virar-Dahanu Road
 5th and 6th Line Borivali-Virar
 Extension of Harbour Line from Goregaon to Borivali
 Provision of fast corridor on Harbour Line.
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Figure 1.1 Suburban Rail Network of Mumbai
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New Suburban Corridor on Virar – Diva – Panvel section has been envisaged
under MUTP Phase III. The Virar-Diva-Panvel suburban line would connect
the Western, Central and Harbour suburban lines. Presently, there is only one
track on the Diva-Panvel and two tracks on the Diva-Vasai (connecting Virar),
which is used both by goods and passenger trains. A new suburban line will
enhance the accessibility of eastern MMR and induce its development.
It has therefore, been decided to carry out techno-economic survey and
prepare a DPR for new suburban corridor from Virar to Panvel, under MUTPPhase III (Figure 1.2). With an objective to study the feasibility of envisaged
fast corridor and the amount of investment required, MRVC has
commissioned the services of RITES Ltd.
Figure 1.2 Proposed Virar – Panvel Suburban Corridor along with other

Proposed projects of MUTP
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1.2

MUMBAI URBAN TRANSPORT PROJECT (MUTP)
As a sequel to the Bombay Urban Transport Project (BUTP) which was completed in
the year 1984, MMRDA has formulated a multi modal project viz Mumbai Urban
Transport Project (MUTP) to bring about improvement in traffic and transportation
situation in the MMR with the World Bank assistance.
MUTP envisages investment in suburban railway projects, local bus transport, new
roads, bridges, pedestrian subways and traffic management activities. Mumbai Rail
Vikas Corporation (MRVC), a joint venture of Railways and Government of
Maharashtra, is set up for implementation of rail projects under MUTP and other
projects of Railways in MMR.
MUTP (Rail Component) has been bifurcated in two phases (Phase I and Phase II).
MUTP Phase III has recently been sanctioned in December 2011. A brief description
of improvements under Phase I, II and III are given below:
MUTP Phase I
 5th line on Western Railway between Mahim and Borivali
 5th and 6th lines between Kurla and Thane
 Borivli-Bhayandar additional pair of lines (including Virar car shed and Virar Dahanu road track centre work)
 Optimisation on Western Railway
 Optimisation on Central Railway
 Optimisation on Harbour line
 DC/AC conversion
 Procurement of new EMUs (trains)
 EMU maintenance facilities
 Stabling lines
 Track machines
 Technical assistance and studies. Setting up of MRVC
 PPF reimbursement
MUTP Phase II
 Kurla-CSTM 5th & 6th lines
 Thane-Diva additional pair 5th & 6th of lines
 Borivali Mumbai Central 6th line
 Ext. of Harbor line to Goregaon
 DC to AC conversion
 EMU procurement & manufacture:
 Maintenance facilities for EMUs
 Stabling lines for EMUs
 Technical Assistance and Institutional Strengthening
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 R&R
 Station Imp. & trespassing Control
MUTP Phase III
 New suburban corridor in Virar-Vasai Road-Diva-Panvel section
 3rd & 4th additional lines between Virar & Dahanu Road
 Extension of Harbour line from Goregaon to Borivli
 5th & 6th additional lines between Borivli & Virar
 3rd and 4th lines from Kalyan to Kasara
 3rd and 4th lines from Kalyan to Karjat
 Fast corridor on Harbour line between CSTM & Panvel
 New suburban lines in Navi Mumbai area

1.3

SCOPE OF WORK
i. Collection of available Railway scaled plans, yard plans, index plans, longitudinal
sections and Railway Boundary Plans from Railway & Revenue Authorities for
marking the alignment long the existing rail networks.
ii. Collection of Google map / Survey of India Map, Digital Elevation Models (DEMs),
Satellite imageries for designing and marking the alignment proposals for new
corridor. Consultant is expected to use available accurate DEMs from
authorized source and use modern techniques of surveying using total
stations/Differential GPS/LIDAR to develop DEMs wherever required for the
study. He shall use latest software like Bentley Rail Track / AutoCAD civil 3D for
designing the most suitable alignment. A computer 3d visualization model of
the proposed corridors should also be prepared using these software. The
Consultants should make an in-depth study of the available Railway land width
(ROW) topographic maps, and other available relevant information collected by
them concerning the existing alignment. Consultant himself is required to
arrange the required maps and the information needed by him from the
potential sources. Consultant should make efforts for minimizing land
acquisition.
iii. Collection of existing Railway bridge details and planning for new bridges /
extension or strengthening of existing bridges. The consultant has to carry out
the selection of technically most suitable site for the bridge as close to the
existing alignment as possible and finalizing the length and no. of spans, type of
sub structure and foundation etc.
iv. Taking up the detailed ground reconnaissance immediately after the study of
maps and other data. The primary tasks to be accomplished during the
reconnaissance surveys include : topographical features of the area, typical
physical features along the existing alignment within and outside ROW i.e. land
use pattern , possible alignment alternatives, realignment requirements
including the provision of detours, ROBs, FOBs, station approaches etc,
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preliminary identification of improvement requirements including treatments
and measures needed for the existing corridor, inventory of major aspects
including land width, terrain, curves, tunnels, bridges and structures (type, size
and location), intersections (type, cross-road category, location), urban areas
(location, extent), geologically sensitive areas, environmental features, critical
areas requiring detailed investigations,
requirements for carrying out
supplementary investigations, soil (textural classifications) and drainage
conditions type and extent of existing utility services along the alignment etc .
v. Carrying out topographical survey along the best selected alignment of the
proposed corridor.
vi. Review of previous traffic studies / data and assessment of projected traffic and
ridership on the corridor.
vii. Integration of new lines with existing lines. The existing stations will need to be
redeveloped into integrated stations. The Consultant shall prepare Concept Plans
of such integrated stations in a way that improves the connectivity with the
surrounding streets wherever required. The proposed stations can be grouped in
consultation with MRVC for the purpose of concept plans and typical concept
plans for each group can be given.
viii.Preparation of Construction Methodology: The existing suburban corridor is
highly congested in terms of train operation and there is hardly any possibility of
traffic and power block during weekdays and day times. Hence any construction
activity requiring traffic and power blocks can be taken up only during off peak
hours such as night time, weekends. The Consultant shall suggest such a track
alignment for the Project corridor that could be constructed with short duration
traffic and power blocks. The Consultant shall propose construction methodology
to account for construction activities and prepare the schematic details of
sequence of construction in such a way as to minimize interference with the
existing corridor.
ix. Preparation of train operation plan and assessment of requirement of EMU trainsets, maintenance facilities, including requirement of additional car sheds /
workshops and augmentation of existing car sheds & workshops. The Consultant
shall suggest nature and extent of infrastructural facilities such as electric
substations, maintenance depots, stabling lines, inspection facilities, control
offices, staff quarters, administrative offices etc. for the successful operation of
the proposed corridor. The Consultant shall prepare concept plans for each such
facility and suggest sites for locating each of them and prepare requirement for
acquiring fresh land if required.
x. Social Impact assessment: The Consultant shall undertake Social Impact
Assessment (SIA) due to the Project, particularly the impact on the persons
affected due to the Project including preparation of resettlement and
rehabilitation plan thereof. The Consultant shall prepare a list of such structures
and buildings which are required to be relocated indicating type, size, floor area,
location, standard of construction, present condition, etc. The guidelines and
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extant circulars of the government as being followed in MUTP should be kept in
view while undertaking the SIA.
xi. Environmental Impact Assessment (EIA): The Consultant shall carry out
environmental impact assessment of the Project during construction and after
commissioning of the Project.
xii. Financial & economic appraisal of the project,
xiii. Preparation of Estimate of the Cost of the project.
xiv. Preparation of Implementation Plan.
xv. ‘In-principle’ approval from local authorities: The Consultant shall assist Railways
(MRVC) in obtaining ‘In principle’ approval from all concerned local authorities
such as MMRDA, Traffic Police, concerned Municipal Corporations, forest
authorities etc. which are required as per law for the proposed development in
the Project area.

1.4

COMPOSITION OF THE REPORT
The consultants had submitted a pre-feasibility report which was deliberated in
detail to arrive on agreed alignment, ridership, system specifications etc. Separate
reports have also been submitted for three important components of the study viz.
Traffic, Alignment and System.
The present report is Final TES and Detail Project Report for the Panvel -Virar
Suburban Corridor and has been prepared on the basis of extensive consultation
with MRVC and other stakeholders, Draft Feasibility Report submitted in April 2013
and other survey reports, presentations. The report has 11 chapters including:
i.

The first chapter discusses the study background, objectives and scope.

ii.

Chapter two consists of travel characteristics in the study area, the traffic
demand forecast carried out in CTS and also the ridership assessment on the
Study Corridor.

iii.

Chapter three is on system design and includes components like permanent
way traction system, signalling, telecommunication, fare collection and rolling
stock.

iv.

Chapter four is of civil engineering design including horizontal and vertical
alignment of the proposed corridor.

v.

Chapter five is on Planning for Intermodal Integration and Dispersal Facilities.

vi.

Chapter six presents the train operation plan.

vii.

Chapter seven discusses the maintenance depot and workshop.
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viii. Chapter eight is related to power supply system
ix.

Chapter nine presents the socio economic and environment impact assessment
of the proposed metro rail corridor.

x.

Cost estimates are presented in chapter ten.

xi.

Chapter eleven presents the financial and economic analysis as well as the
proposed implementation plan.
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