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SALIENT FEATURES

1. GAUGE(STANDARD) - 1435mm

2. CORRIDOR AND ROUTE LENGTH

Corridors Elevated | Underground | Total Length
(Km) (Km) (Km)
New Thane to New Thane (Ring Corridor) 26 3 29
3. TRAFFIC FORECAST
Year Maximum PHPDT Daily Ridership (in Lakh)
2029 23,320 6.47
2035 29,489 7.61
2045 31,393 8.72
4. NUMBER OF STATIONS
Corridors Elevated | Underground | Total
Stations | Stations
New Thane to New Thane (Ring Corridor) 20 2 22

5. STATION PLANNING

Two typical designs have been suggested for various station types and these will form
basis for planning of all the stations.

Sr. No. Proposed Type | Elevated or U/G Station Size
1 Type 1 Elevated 140.00m x 21.95m
2 Type 2 Underground 190.00m x 23.55m

6. INTERMODAL INTEGRATION

Feeder Bus Services, Public Bicycle Sharing, Parking and Pedestrian facilities (footpath,
Zebra crossing, table top etc) have been proposed.

7. TRAIN OPERATION PLAN

Corridor Items 2029 2035 2045 2051
New Thane to New Cars/ Train 3,6 3,6 3,6 6
Thane(Ring Headway in Sec. 225.0 225.0 200.0 200.0
Corridor)via Trains/hr 17(12,5) | 16(5,11) 18(3,15) 18
Dongripada & Thane Capacity (6p/m?) 17038 21134 25902 28332
Junction Capacity (8p/m?) 21686 26887 32949 36036

Design PHPDT 16800 21000 26000 28000

8. SPEED

a) Design Speed : 80 kmph
b) Scheduled Speed: 34 kmph
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9. SIGNALLING & TELECOMMUNICATION

a) Type of Signaling: Communication based Train Control System (CBTC) with continuous
automatic train control permitting an operational headway of 90 seconds.

b) Telecommunication: Integrated System with Optical Fibre Transmission System, SCADA,
CCTV, Central Voice Recording System (CVRS) etc.

10. FARE COLLECTION

Automatic Fare Collection System with recharging of Travel Cards using Cash, Debit/
Credit Cards and Net-banking/web portal etc.

11. ROLLING STOCK

S. No. | Parameter Corridor
3 Car basic unit 2 DMCand 1 TC
1 Basic Unit Every coach is fully interchangeable with any

other coach of same type.

3 Car: DMC+TC+DMC,

2 Train Composition 6 Car: DMC-TC-MC-MC-TC-DMC

3 Coach construction Light weight stainless steel/ Aluminum body
4 Axle load <16T

5 Braking System Regenerative Braking

6 Propulsion system 3 phase drive system with VVVF control

7 Type of traction supply 25 kV AC OHE System

12. TRACTION POWER SUPPLY

a) Voltage: 25KV OHE
b) Power Demand (MVA)

Load Year

2029 2035 2045 2051
Traction 14.95 18.32 22.50 24.66
Auxiliary 11.08 11.08 12.10 13.13
Total 26.03 29.40 34.60 37.78

c) Sub Stations

. . RSS of Metro Authority Approx. Dist.
Grid sub-station Proposed GSS to RSS
400kV MSETCL Substation, Kalwa Shivaji Chowk RSS (220/33 kV) 5km
MSED 220kV sub-station, Thane Gandhi Nagar RSS (220/33 kV) 6 km

13. DEPOTS

Maintenance facilities at Kasarvadavali Depot: 18 Ha.

14. ENVIRONMENT AND SOCIAL IMPACT ASSESSMENT

Both negative and positive environment impacts associated with the proposed metro
corridor during various phases of project cycle have been identified. Cost of
environmental management plans have been estimated at Rs. 15.27 crore.
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15.

16.

Social Impact Assessment has been carried out on the basis of sample socio-economic
survey. The cost for implementation of Resettlement and Rehabilitation Plan is included
in the Land cost.

DISASTER MANAGEMENT& SECURITY MEASURES

An effective system will be planned under the provision of ‘Disaster Management Act,
2005’ for the metro system.

Various security measures like CCTV cameras, baggage scanners, metal detectors, bomb
detection equipment, wireless sets, snuffer dogs and related facilities will be part of
station security system.

TRANSIT ORIENTED DEVELOPMENT

The broad estimation of revenue from TOD and other non fare box sources is-

Revenue (Rs. In Crores)
TOD (VCF) OTHER SOURCES
. 1% . .
Premium L Leasing of Semi-
Year Additional . .
on Surcharge on Developm Advt Commercial naming Total
Additional g ent Charge ) Space in Rights of
Property . .
FSI . Stations Stations
Transactions
2029 89.3 151 187 74.1 24.7 34.0 560
2035 78.1 170 210 188.3 70.6 72 784
2045 90.1 207 256 427.5 160.3 117 1257

17.

CAPITAL COST (JULY 2023 PRICE) LEVEL

S.No | Cost Component Total (Rs Crore)
1 Construction Cost without land & R&R, taxes 6033
2 Land Cost including R&R Costs 3170
3 Construction Cost including land &R&R 9203
4 | Total Cost with Land & R&R & Taxes 10369
5 | Total Cost with land and Central Taxes only 9827

18. PROJECT COMPLETION COST

With escalation factor of 5% p.a. the completion cost under different scenarios are:-

Completion Cost Amount (Rs Crore)
Cost without taxes & Land & R&R 6846
Cost With Central Taxes and without Land & R&R 7554
Cost with all taxes and Land & R&R 11584
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19. RECOMMENDED FUNDING PATTERN

Particulars Amc.)unt % Share
(Rs in Cr)

Equity by Gol 1151.13 15.30%
Equity by Govt. of Maharashtra 1151.13 15.30%
SD for CT by Govt. of Maharashtra 354.11 4.70%
SD for CT by Gol 354.11 4.70%
Soft Loan from bilateral/multilateral funding agencies 4515.72 60.00%
Total Cost excluding Land, R&R and PPP 7526.20 100.00%
Contribution by Local Bodies as Grant 200.00
SD for land and R&R by Govt. of Maharashtra 3414.20
State Taxes towards Completion Cost 615.64 -
IDC by GoM 312.71
Total Cost including Land, R&R, State Taxes and IDC 12068.76 -
PPP Component 131.34
Total Completion Cost 12200.10

SD: Subordinate Debt, CT: Central Taxes, IDC: Interest During Construction
* On behalf of Govt of Maharashtra - TMC may bear the cost

20. FINANCIAL ANALYSIS

FIRR with project cost including all taxes, estimated fare and non-fare box revenues is
estimated at 15.06%.

21. ECONOMIC ANALYSIS

EIRR in economic terms is 23.80% for the proposed Thane Metro Ring corridor.
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EXECUTIVE SUMMARY

0.1 PROFILE OF THE CITY

Thane is the third most industrialized district in Maharashtra. A part of Mumbai

Metropolitan Region, Thane has become almost a part of Mumbai due to its proximity.

Thane is located on the Northern extremity of Greater Mumbai adjoining Ulhas River
and Creek. Boundaries of Greater Mumbai and Thane are contiguous and extend till
Bhiwandi and Kalyan - Dombivli. The city is located on latitude 720 50' North with
longitude 190 10' East.

Thane became District Headquarter and came up as an Industrial Town during 1960-
70. The major industrial estates like Wagle, Kalwa, Kolshet and Balkum complex were
developed and experienced significant growth during this decade. The City comprises
of a number of lakes such as Siddheshwar Lake, Brahmala Lake, Jail Lake, Kachrali lake,
Masunda Lake etc. The geographical jurisdiction of the Thane city spreads over an area

of 147 sq. km and the same is taken as the study area (Figure 0.1).

Thane has experienced a rapid growth in urbanisation during last few decades. As per
census 2011, the population of TMC was 18.4 Lakh. The projected population forthe
year 2017, 2027, 2035 and 2045 is 20.7 Lakh, 27.3 Lakh, 35.0 Lakh and 39.4 Lakh

respectively.

In order to alleviate the transport related problems in the City and to meet the
increasing travel demand of the area, State Government has decided to introduce an
efficient, safe and high-capacity public transport system in Thane. Government of
Maharashtra through MAHA metro has decided to prepare Comprehensive Mobility
Plan (CMP), Alternative Analysis Report (AAR) and Detailed Project Report (DPR). CMP
has prepared by another consultant (M/S Tandon Urban Solutions Pvt. Ltd. (TUSPL)).
RITES has been engaged by Maha-Metro on behalf of Thane Municipal Corporation

for " preparation of Alternative Analysis Report and Detailed Project Report for Thane

n
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FIGURE 0.1 : STUDY AREA MAP
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0.2 EXISTING TRANSPORT SYSTEM IN THE CITY

0.2.1. The registered vehicles in Thane have increased significantly over the years. The
numbers of vehicle registration per year have increased from 13.9 lakh (2011) to
19.4 lakh in 2017 year.

0.2.2. About 67% of the road network has less than 20m ROW, 21% has ROW between 20-
30m and merely 12% of the road has ROW more than 30m. 92% of the road network
has footpath available along the road. Average Journey Speed during peak period for

city as a whole is observed to be 20 kmph.

0.2.3. There are 5 major bus terminals in the City, namely, SATIS Thane West, Lokmanya
Nagar, Thane Station East, Wagle Aagar and Chendani.

0.2.4. Study areais served majorly by 4 railway stations, namely, Thane, Kalwa, Mumbra and
Diva.

0.3 TRAVEL CHARACTERISTIC AND DEMAND

0.3.1. A total of 95 traffic zones in Study Area have been considered. The projected
population, employment in the years 2027, 2035 and 2045 is presented in the Table
0.1.

TABLE 0.1: STUDY AREA POPULATION FORECAST FOR HORIZON YEARS

S.N A Population (Lakh)
i ree 2017 2027 2035 2045
1 Thane Municipal Corporation 20.68 27.34 3499 | 39.45

Source: MAHA- Metro (CMP, 2018)

0.3.2. A four-stage travel demand model has been developed for transport demand
forecasting as part of CMP and the same has been adopted in the DPR. The maximum
peak hour peak direction trips (PHPDT) and the daily ridership are shown in the Table
0.2. Total Daily ridership on the metro corridor for the years 2027, 2035 and 2045 is
expected to be 5.76 Lakh, 7.61 Lakh and 8.72 Lakh passengers respectively.

TABLE 0.2: MAXIMUM PHPDT AND DAILY RIDERSHIP

Year Maximum PHPDT Daily Ridership (in Lakh)
2029 23,320 6.47
2035 29,489 7.61
2045 31,393 8.72
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04 SYSTEM & TECHNOLOGY SELECTION

The urban transport requirements of Thane have been evaluated based on projected
traffic demand. Considering the city specific characteristics, traffic demand,
availability of right of way and possible integration with Mumbai metro corridor, a
Metro rail system with combination of 3 and 6 car train composition - which can cater

to a maximum of about 32,000 PHPDT, is proposed.

0.5 CIVIL ENGINEERING & ALIGNMENT DETAILS

i. Geometric Design Parameters

TABLE 0.3: DESIGN CRITERIA

S. No. Criteria Dimension
1 Gauge 1435 mm
2 Design Speed 80Kmph
3 Maximum Axle Load 16T
4 Electric Power Collection 25 KV AC (OHE)

TABLE 0.4: HORIZONTAL CURVE PARAMETERS

Description U/G Section Elevated Section

Desirable Minimum Radius 300 m 200 m
Absolute minimum Radius 200 m 120 m
Minimum curve radius at stations 1000 m

Maximum permissible cant (Ca) 110 mm*

Maximum cant deficiency (Cd) 85 mm
* The applied cant will be decided in relation to normal operating speeds at

specific locations like stations/vicinity to stations.

TABLE 0.5: TRACK CENTRE AND HEIGHT IN ELEVATED SECTION

Minimum Track Minimum Rail Level

Parameter Centre above Ground Level
Mid-Section 410 m 9.50m
Station w/o Scissor Cross-over 410 m 13.50 m
Station with Scissor Cross-over 450 m 13.50 m

TABLE 0.6: TRACK CENTRE AND HEIGHT IN UNDERGROUND SECTION

Description Minimum | General Depth below
Pt Track Centre Ground Level
Running section by TBM 15.00 m 15.00 m
rRaur:rlg)lng section by cut & cover except 460 m 12.60 m
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Description Minimum | General Depth below
escriptio Track Centre Ground Level
Stations by cut & cover and island 15.00 m 15.0 m
platform of 12 m
Stations by cut & cover and side 4.60 m 15.0 m
platform
TABLE 0.7: GRADIENT PARAMETERS
Description Desirable Absolute Minimum
Gradient at Mid-Section Upto3% Upto 4% (compensated)
Gradient at Stations Level Upto 0.25%
TABLE 0.8: VERTICAL CURVE PARAMETERS
Parameter Vertical Curve
Desirable Radius on Main line 2500 m
Absolute Minimum Radius on Main line 1500 m
Minimum Length of Vertical Curve 20m

ii.  Engineering Survey
Topographical Surveys along the proposed Ring Corridor was conducted based on
differential GPS.

iii. Geotechnical Investigations
Total 30BHs were drilled for the proposed Metro Ring Corridor. 29BHsalong the
corridorand 1BH in Depot area.These boreholes have been drilled to the maximum
depth of 21.00m below ground level for sub soil/Rock exploration. For different type

of foundations following is recommended for:

a. Since heavy loads are to be transferred to sub soil strata at viaduct part of

alignment therefore, Pile Foundations is recommended for the viaduct part.

b. The load capacities of piles are based on empirical correlation’s and to be
confirmed by conducting pile load test as per IS: 2911 (Part 4) on test piles before

execution of working piles.

c. Since the proposed site is situated in seismic Zone Il of the seismic zonation map
of India, suitable seismic coefficient commensurate to seismic Zone Il (IS: 1893)

to be adopted in the design of the structures.
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TABLE 0.9: ALIGNMENT BREAKUP

Executive Summary

. From To Length
Alignment Type (m) (m) (m)
Underground 0.0 317.0 317.0
Switch over Ramp (-)8.0m to (+)7.5m 317.0 1181.0 864.0
Elevated 1181.0 24917.0 23736.0
Switch over Ramp (+)7.5m to (-)8.0m 24917.0 25342.0 425.0
Underground 25342.0 27400.2 2058.2
Depot Entry 0 1177.7 1177.7
Total 28577.9

Total 22 stations have been proposed, out of which 20 are elevated and 2 are

underground stations.

TABLE 0.10: ABSTRACT OF HORIZONTAL CURVES

S. No. ::J?ues No. of Occurrences Length (m) Percentage
1 <150 31 5570.59 42.51
2 >150 <300 25 3699.48 28.23
3 2300 £ 500 17 2815.94 21.49
4 >500 < 800 6 629.70 4.80
5 >800 £ 1000 0 0.00 0.00
6 >1000 3 389.83 2.97
Total 82 13105.544 100.00
TABLE 0.11: ABSTRACT OF GRADIENTS
S. No. Description Och:rrsecr::es Length (m) Percentage
1 Level (0%) 26 8056 29.40
2 >0% to 1% 15 5073 18.51
3 >1% to 2% 9 2255 8.23
4 >2% to 3% 23 7172 26.18
5 >3% 13 4844 17.68
TOTAL 80 27400 100.00
V. Land Requirement

Abstract of land requirements for different components of corridors given in Table

0.12.
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TABLE 0.12: LAND &STRUCTURES REQUIREMENT (IN HA)

Ownership | Purpose Permanent Temporary | Structures
Land Land (Floor area)
Alignment / Stations, ancillary
Central buildings & Misc. 0.4368 0 0.1115
Govt Parking cum PD 0 0 0
Total 0.4368 0 0.1115
Alignment / Stations, ancillary
buildings & Misc. RSS, etc >.6470 0 1.8363
Depot 0 0 0
State Govt Parking cum PD 0.7150 0 0
Casting Yard 0 50 0
Total 6.3620 50 1.8363
Alignment / Stations, ancillary
buildings & Misc., RSS, etc 2.5748 0 1.9355
Private Depot& entry/exit 18.6343 0 0
Parking cum PD 0.64 0 0
Total 21.8491 0 1.9355
Grand Total 28.6479 50 3.8833

0.6 STATION PLANNING

0.6.1. Station Planning
The stations have been planned based on the following parameters:
a. The peak hour traffic load for each station.
b. Stations are planned for 6 cars train.

c. The total evacuation time for the movement of all passengers in an emergency
from platform level to the landing at the point of safety does not exceed 4.0
minutes for enclosed station and 5.5 minutes for open station (As per NBC 2016

Guidelines)

d. The station planning is in compliance to the “Guidelines and space Standards for
Barrier Free Built Environment for Disabled and Elderly persons” published by the

Ministry of Urban Affairs and Employment India in 1998.

Two typical designs have been suggested (Table 0.13) and these will form basis for

planning of all the stations (Table 0.14).
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TABLE 0.13: TYPICAL STATION DESIGNS
Sr. No. Proposed Type Elevated Remarks
U/G
1 Type 1 Elevated 140.00m x 21.95m
2 Type 2 Underground 190.00m x 23.55m
TABLE 0.14: STATION TYPOLOGY AND DETAILS
Inter-
. Chainages Station Cumulative Elevated/
Sn Station Name .
(M) Distance Distance (M) Underground
(M)
Corridor: New Thane To New Thane(Ring Corridor) Via Dongripada & Thane Junction
1 | New Thane 0 - 0 Underground
2 | Raila Devi 1664 1664 1664 Elevated
3 | Wagle Circle 2903 1239 2903 Elevated
4 | Lokmanya Nagar Bus 4291 1388 4291 Elevated
Depot
5 | Shivai Nagar 5520 1229 5520 Elevated
6 | Neelkanth Terminal 6774 1254 6774 Elevated
7 | Gandhi Nagar 7634 860 7634 Elevated
Dr. Kashinath
8 Ghanekar Natyagraha 9032 1398 9032 Elevated
9 | Manpada 9792 760 9792 Elevated
10 | Dongripada 11622 1830 11622 Elevated
11 | Vijay Nagari 12372 750 12372 Elevated
12 | Waghbil 13611 1239 13611 Elevated
13 | Waterfront 14685 1074 14685 Elevated
14 | Patlipada 16734 2049 16734 Elevated
15 | Azad Nagar Bus Stop 17581 847 17581 Elevated
16 | Manorma Nagar 18616 1035 18616 Elevated
17 | Kolshet Industrial 19954 1338 19954 Elevated
Area
18 | Balkum Naka 21118 1164 21118 Elevated
19 | Balkumpada 22098 980 22098 Elevated
20 | Rabodi 22986 888 22986 Elevated
21 | Shivaji Chowk 23873 887 23873 Elevated
22 | Thane Junction 25841 1968 25841 Underground

0.6.2. NMV and Pedestrian Facilities

Pedestrian facilities like continuous footpath of 1.8m to 3.0m (as per land

availability), demarcation of pick and drop for PT/IPT, Zebra crossing at
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0.6.3.

0.6.4.

0.7

0.7.1

0.7.2

intersections, table top crossings, relocation of encroachments, strengthen of ROW
have been proposed near the station influence area for ease for pedestrian
movement. For non motorized vehicles facilities like cycle tracks have been planned

on the basis of land availability near the station for seamless movement.
Accessibility for Differently-abled

The Metro Rail system should be user-friendly ensuring accessibility to persons with
disabilities, people travelling with small children or are carrying luggage, as well as
people with temporary mobility problems and the elderly persons. The standardsare
extracted from ‘Guidelines for Pedestrian Facilities' and ‘NFPA Guidelines’, ‘Space
Standards for Barrier Free Built Environment for differently-abled and Elderly Persons'

and other standards.
Parking at Stations

Dedicated parking provision for commuters is one of the key factors determining
success of the metro system. Parking provisions along with priority to pedestrians
through Foot Over Bridges and Bus feeder services will encourage more commuters
to use the metro system who could safely park their vehicles at the nearest station,
walk to the station or rely on feeder connectivity. A total of 13,550 Sgm of areaalong

the Ring Corridor is proposed exclusively for parking near six stations.

INTERMODAL INTEGRATION

Intermodal Integration with Existing Modes

The intermodal integration proposals have been formulated for facilitating traffic

dispersal and circulation facilities based on the following considerations:

e Minimizing pedestrian/vehicle conflicts and effective passenger interchange

with feeder modes.
e Facilitating passenger interchange with other transit systems

e Circulation area with adequate parking space, designated space for

embarking and disembarking for vehicular traffic

e Availability of total carriageway and footpath widths required to cater to the

proposed traffic volumes and relocation of vendors/hawkers
Feeder Services

The feeder buses have been proposed of high quality, ultra-modern and customer
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0.8

oriented that can deliver fast, comfortable and cost-effective urban mobility. Easy- to-
board (low floor), attractive and environmentally friendly buses with airconditioning

having capacity of 35 (Mini-buses) are proposed for feeder system.

The facilities of feeder buses have been estimated for peak hours of various horizon
years 2029, 2035 and 2045. The total number of buses required are 72, 83 and 86 in
the year 2029, 2035 and 2045 respectively. Public bicycle sharing is provided for the
passengers for about 2 km of the metro stations influence area. The total number of

public bicycle required in the year 2045 is 562.

The essential features of an integrated multi-modal urban transport system including
physical integration of public transport services, fares, ticketing, infrastructure
provision, management, pricing, and integration of transport authorities have been

proposed.

TRAIN OPERATION PLAN

The underlying operation philosophy is to provide mass rapid transit services with

optimal utilisation of fixed Infrastructure and rolling stock planning.

e The frequency of train services is optimized to provide sectional capacity

commensurate with the peak direction traffic demand during peak hours.

¢ A minimum train service frequency is provided during lean period so as to keep

the option of this service attractive during lean period as well.

* The frequency of services is regulated to meet the growing traffic demand in

horizon years.
e Basic unit selected is two motor car and one trailer car.
The train operation plan for the proposed corridor is based on the following:

e Running of services for 16 hours of a day (6:00 hrs to 22:00 hrs) with a station

dwell time of 20-30 second.
e Scheduled speed of 34 kmph.
e Make up time of 5 to 10% with 8-12% coasting.

e Adequate services to ensure comfortable journey for commuters even during off

peak periods.

The train composition, capacity and headway required for the operation in proposed

corridor is given below:
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The car composition to be adopted is given below-

DMC : Driving Motor Coach
TC : Non-Driving Trailer Coach
3-Car Rake Composition: DMC-TC-DMC

Driving Motor Coach (DMC): 247 (43 seated + 204 standing) @ 6 passengers/m?
: 315 (43 seated + 272 standing) @ 8 passengers/m?
Trailer Coach (TC) : 270 (50 seated + 220 standing) @ 6 passengers/m?

: 343 (50 seated + 293 standing) @ 8 passengers/m?

3 Car Train : 764 (136 seated + 628 standing) @ 6 passengers/m?
: 973 (136 seated + 837 standing) @ 8 passengers/m?
6 Car Train : 1574 (286 seated + 1288 standing) @ 6 passengers/m?

: 2002 (286 seated + 1716 standing) @ 8 passengers/m?

Every coach shall be fully interchangeable with any other coach of same type. The

train operation plan envisaged for Thane Metro is given in Table 0.15.

TABLE 0.15: TRAIN OPERATION PLAN FOR THE CORRIDOR

Corridor Items 2029 2035 2045 2051
Cars/ Train 3,6 3,6 3,6 6
New Thane to New Headway in Sec. 212.0 225.0 200.0 200.0
Thane(Ring Trains/hr 17(12,5) | 16(5,11) | 18(3,15) 18
Corridor)via Capacity
Dongripada & Thane | (6p/m?) 17038 21134 25902 28332
Junction i
Capacity 21686 | 26887 | 32949 | 36036
(8p/m?)
Design PHPDT 16800 21000 26000 28000

The above train operation and headway for different horizon years is proposed to
meet the Peak hour peak direction traffic demand (PHPDT) with standees @ 6
passengers/ m? in most of the sections, Other sections are meeting with standees @
8 passengers/ m2. For a small section (few stations) train will run with passenger
discomfort. This arrangement will optimize the rolling stock requirement as well as

operating expenses.

Rolling Stock requirement for different horizon years has been calculated based on

the train operation plan (Table 0.16).
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TABLE 0.16: RAKE REQUIREMENT FOR THANE METRO

Year No. of Rake No. of

Corridor Rakes Consist cars
New Thane to New Thane (Ring 2029 50 3 car 150
Corridor) via Dongripada & 2035 60 3 car 180
Thane Junction 2045 73 3 car 219
2051 41 6 Car 246

0.9 SIGNALING AND TELECOMMUNICATION

0.9.1 Signaling System

The signaling system shall provide the means of an efficient train control ensuring
safety in train operations. It assists in optimization of metro infrastructure investment
and running of efficient train services on the network. Table 0.17 shows the standards

that will be adopted with regard to the Signaling system.

TABLE 0.17: STANDARDS TO BE ADOPTED FOR SIGNALING SYSTEM

Description Standards
CBTC System IEEE 1474
Grade of GoA 2
Automation
Interlocking Computer Based Interlocking (CBI) adopted for station having

switches and crossing shall be Hot Standby system with object
controller conforming to SIL4 level of CENELEC standards EN
50126, EN 50128 and EN 50129.

Operation of Points | With Direct current 110V D.C. point machines or 380 volts 3
phase, 50 Hz. AC point machines.

Signals at Stations | Line Side signals to protect the points (switches). LED type signals

with point & | for increased reliability and less maintenance efforts.

crossings

Train Protection | Automatic train protection system conforming to SIL4 level of
Systems (ATP) CENELEC standards EN 50126, EN 50128 and EN 50129.

ATS Automatic Train Supervision System, movement of all trains to be

logged on to a central computer and displayed on workstations in
operation control centre (OCC) and at SCR. Remote control of
stations from the OCC as well as local control from theinterlocked
stations. The OCC shall be the primary control having a backup
control centre (BCC) to take over the operation if the OCC is to be
evacuated due to unforeseen situation. ATS/ATO willconform to
SIL2 level of CENELEC standards EN 50126, EN 50128 and EN
50129.
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Description Standards

Immunity to External | All data transmission on Optical Fiber Cables/Radio. All signaling

Interference. cables will be separated from power cables. CENELEC standards
EN50121-2&4 and EN50082-2 and EN 50081-2 as applicable for
EMI/EMC.

Fail Safe Principles SIL4 safety levels as per CENELEC standard for signal application.

Fall back system Digital Axle Counter

Other Items Suitable International Standards like CENELEC etc. shall be
followed as per good industry practices.

Maintenance Philosophy of continuous monitoring of system status and

philosophy preventive &corrective maintenance of signaling equipment shall

be followed. Card / module / sub-system level replacement shall
be done in the field and repairs under taken in the central
laboratory/manufacturer’s premises.

0.9.2 Telecommunication System

0.10
0.10.1.

The telecommunication system acts as communication backbone for signaling and
other systems and provides telecommunication services to meet operational and

administrative requirements of metro network.

The proposed telecom system and transmission media will have following sub-

systems:

e |IP, GE based Transmission System

» Telephone Exchange

« Mobile Radio Communication System

e Public Address System

e Centralized Clock System

e Passenger Information Display System

* Close Circuit Television

» Central Voice Recording System (CVRS) and
e Supervisory Control and Data Acquisition (SCADA) System
* Wi-Fi Services

e LED Display Walls

FARE COLLECTION SYSTEM

Mass Rapid Transit Systems handle a large number of passengers. Ticket issue and
fare collection play a vital role in the efficient and proper operation of the system. To
achieve this objective, ticketing system shall be simple, easy to use/operate, easy on
accounting facilities, capable of issuing single/multiple journey tickets, amenable for

quick fare changes and require overall lesser manpower. Automatic fare
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collection system meets these requirements.

0.10.2. Platform Screen Doors (PSD)

Platform Screen Doors (PSD) are proposed at stations to screen the passengers on the

platform from the track. These glass doors shall be powered for automatic operation

and located along the platform at the platform edge throughout thepassenger area.

The door locations will be corresponding to the train car passenger door locations.

Opening/closing of the PSD will be after receipt of the doors open/ doors close

command signals from the Signalling Link.

There are mainly two options for providing Platform Screen Doors viz Full height PSD

or Half height PSD. To ensure the safety of the passengers, Half Height Platform Screen

Doors is proposed to be provided at all the elevated stations and Full Height Platform

Screen Doors at all the U/G stations to reduce the energy consumption.

0.11 ROLLING STOCK

a) The salient features of Rolling Stock proposed for the Thane Metro are presented in

Table 0.18.

TABLE 0.18: BROAD FEATURES OF ROLLING STOCK

S. No. Parameter

Corridor

1 Basic Unit

3 Car basicunit2 DMCand 1 TC
Every coach should be fully interchangeable with
any other coach of same type.

Train Composition

3 Car; DMC+TC+DMC
6 CAR: DMC-TC-MC-MC-TC-DMC

Coach construction

Light weight stainless steel/ Aluminum body

Axle load

<16T

Braking System

Regenerative Braking

Propulsion system

3 phase drive system with VVVF control

Njojubhlw N

Type of traction supply

25 kV AC OHE System

b) Coach Dimensions: The following coach dimensions are proposed to be chosen for

Thane Metro (Table 0.19).

TABLE 0.19: COACH DIMENSIONS

Type of Coach Length Width Height
Driving Motor Car (DMC) 21.64 m 29m 39m
Trailer car (TC) 21.34m 29m 39m

*Maximum length of coach over couplers/buffers = 22.6 m
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0.12 POWER SUPPLY AND TRACTION

25kV AC Overhead Catenary system is proposed to be adopted for Thane Metro
corridor. The power requirements of a metro system are determined by peak-hour
power demand for traction and auxiliary applications. The ultimate (design) power
requirement for this corridor will be conceptualized considering following norms,

directives/ guidelines:

* Train operation with 6 car rakes with carrying capacity of 1574 passengers

(standing @ 6 passengers/ m?).
e Peak period headway of 200 seconds for the corridor.
e Specific energy consumption of rolling stock — 75 KWh / 1000 GTKM
* Regeneration @ 30%
e At grade/ Elev. station load — initially 200kW, ultimate design 300 kW
e Underground station load — initially 2000kW, ultimate design 2500 kW
e Depot auxiliary load —initially 1500kW, ultimate design 2000 KW
» Power factor of load - 0.9
* Transmission losses @ 5%

Keeping in view of the above norms, power demand estimation for the proposed

Thane Metro corridor is given in Table 0.20.

TABLE 0.20: POWER DEMAND ESTIMATION (MVA)

Load Year
2029 2035 2045 2051
Traction 14.95 18.32 22.50 24.66
Auxiliary 11.08 11.08 12.10 13.13
Total 26.03 29.40 34.60 37.78

0.12.1 Sources of Power Supply

Thane City has 220kV, 132kV, 33kV power transmission and distribution network to
cater to various types of demand in the vicinity of the proposed corridor. Keeping in
view of the reliability requirements and considering the complete length of corridor,
three Receiving Sub-stations are proposed to avail power supply for traction as well
as auxiliary services from the Maharashtra Power Transmission Company Limited

(MSETCL) grid sub-stations at 220 kV voltage through cable feeders for the proposed
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Thane Metro corridor (Table 0.21).

TABLE 0.21: SOURCES OF POWER SUPPLY (PROPOSED)

. . RSS of Metro Authority Approx. Dist.
Grid sub-station Proposed GSS to RSS
400kV: MSETCL Substation, | ¢\ i chowk RSS (220/33 kV) 5 km
Kalwa
%ZiDe 220KV sub-station, | o 4pi Nagar RSS (220/33 k) 6 km

0.12.2 Auxiliary Supply Arrangements And Standby Power Supply

Auxiliary sub-stations (ASS) are envisaged to be provided at each station for stepping
down 33kV supply to 415V for auxiliary applications. The ASS will be located at
mezzanine or platform level inside a room. The demand of power at each elevated
station is expected to be about 200 kW in the initial years and is likely to reach 300
kW in the horizon year. Similarly, for the underground stations, the auxiliary load
requirements have been assessed at 2000 kW for underground station which is likely
to increase to 2500 kW in the horizon year. The average load considered for elevated
station and underground station will have to be fine tuned to suit station requirement

during detailed design stage.

Each elevated station is provided with an Auxiliary Substation with two 33kV/415V, 3-
phase, 500 kVA dry type cast resin transformers and the associated HT & LT
switchgear. In addition, provision shall be made for one DG set at each station for
emergency loads. Two transformers (33kV/415V, 3-phase) of 2500 kVA at each
underground ASS for the underground stations are proposed to be installed (one
transformer as standby). Apart from stations, separate ASS is required at depot with

2x2000 kVA auxiliary transformers to cater to depot cum workshop load.

0.12.3 Solar Energy Harnessing System

0.13

Provision of a grid connected solar photovoltaic power plant utilizing all possible areas
viz. roof top of stations/sheds and buildings is proposed for Thane metro. Based on
the solar radiation intensity in the city of Thane, the peak solar power generation of
Thane Metro corridor is expected to be about 50 kWp for the elevated stations and

about 2000 kWp for maintenance

VENTILATION AND AIR-CONDITIONING SYSTEM

The air conditioning and ventilation requirement in the elevated stations of the

Thane Metro is mainly for the ancillary spaces such as staff room, equipment rooms
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The Ventilation and Air-conditioning (VAC) system requirements for the

underground sections include the following:

»  Station Air-conditioning System
e Ventilation System for station plant rooms (Ancillary spaces)
» Station Smoke Management System

*  Tunnel Ventilation System

Tunnel Ventilation System (TVS) is provided in a Subway system to carry out the

following functions:
a) Train Pressure relief during normal operation
b) Ventilation during maintenance periods, if required
c¢) Removal of smoke during emergency conditions

d) Maintenance of smoke free evacuation route and provision of adequate fresh

air during fire related emergencies.

0.14 MAINTENANCE DEPOT

The Maintenance facilities for New Thane to New Thane (Ring Corridor) of Thane
Metro Rail System are proposed to be provided near Kasarvadavali for about 41 rakes
of 6 cars for maintenance and repairs of the rolling stock. The depot will have
infrastructure to maintain the rakes with necessary facilities viz stabling lines,
scheduled inspection lines, workshop for overhaul, unscheduled maintenance
including major repairs, wheel profiling, heavy interior/under frame/roof cleaning etc.
as well as maintenance facilities for Civil — track, buildings, water supply; Electrical —

Traction, E&M; Signaling& Telecommunication; Automatic Fare Collection etc.

The proposed arrangement for stabling and maintenance facilities for are givenbelow
in Table 0.22.

TABLE 0.22: MAINTENANCE DEPOT FOR THANE METRO CORRIDOR

Infrastructure Kasarvadavali Depot
Stabling Lines 41 lines of 6 car each
Inspection Lines 4 lines of 6 car each
Workshop Lines 3 lines of 6 car each
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0.15 ENVIRONMENTAL IMPACT ASSESSMENT

0.15.1. Environmental Impact Assessment

Environmental baseline data was collected in the month of April 2018.

Water consumption for construction activities is of the order of 252 KLD. At labour
camps, estimated water requirement is 623 KLD, waste water and solid waste
generated will be about 498 KLD and 1335 Kg per day respectively. Muck generation
due to project construction is 9.25 lakh cum of which 4.65 lakh cum may have to be
disposed of. During construction emission due to truck movement on account of
transportation of civil construction material and disposal/backfill of earth is estimated
to be as follows: CO, HC, NOx, PM, CO2 and VOC will be about 45 ton, 1.4 ton, 94 ton,2
ton, 5847 ton and 15 ton respectively. Such transportation is estimatedto result in

fugitive dust emission of about 11.1 ton.

During operation, water requirement at stations will be 518 KLD, waste water
generated will be 275 KLD (266 station + 9 KLD depot) and 55 KLD effluent from Depot,
solid waste generated at the stations will be 17 cum per day. Water requiredin the
depot for train maintenance purpose is estimated at 68.47 KLD and requirement for
staff working in depot is calculated as 11.8 KLD. Water requirement during operation

will be met through public water supply.

There are approximately 662 trees which are likely to be felled or transplanted. 251
no. trees will be felled during construction. Some part of the alignment is along the
existing Development Plan Road (i.e. the Road is outside the compound wall of SGNP)
near the Dongripada Station, near the Lokmanya Nagar Bus depot, near Pokharan
Road no. 1 station to Nilkanth Terminal. The proposed alignment passes along the

existing and proposed Development Plan Road adjacent to CRZ 1A/CRZ Il Zone.
Some of the key features of the environment management plan are as follows:

e Noise barrier is proposed for elevated section which falls adjoining to SGNP.
e 3721 tree will be planted to compensate the felling of the 251 trees.

e To recharge the ground water, RWH is proposed in Depot and Elevated section

of the project.

Estimated environmental cost for the proposed environment management plan is
about Rs 15.27 crore that includes the compensatory afforestation, Noise barrier,

Environmental monitoring.
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0.15.2.

Training and environment division. Cost of solar installations on stations and in depot,
rain water harvesting on stations and in depot, water treatment plant in depot and

green belt at depot are not included in this estimate.

Social Impact Assessment

The objectives of the Social Impact Assessment are (i) to prepare a draft inventory of
structures, affected families and persons, (ii) to identify major social impacts and (iii)
to prepare preliminary Resettlement Action Plan (RAP). The preliminary SIA which
includes RAP has been prepared in accordance with State policy and guidelines. The
base line data has been collected from secondary sources such as the Census and
the Statistical Hand Book and primary data are being collected through household

survey conducted by RITES Social team during June-July 2018.

The proposed MRTS project shall require acquisition of 28.6479 ha in which 21.8491
ha is private land and remaining 6.7988 ha is Government land. Total 80 properties
will be affected out of which 36 are residential, 40 are commercial and 4 are other
structures. There are 132 affected families consisting 620 persons. The socio-
economic survey results indicate that sex ratio is 753 female per 1000 males. The
average age of surveyed population is 30 years. Majority of the surveyed families are
Hindu followed by Muslim in the project area. Majority of families speak Marathi as
mother tongue. Small, medium and large size families are found in the proposed
corridor. About 92% of surveyed people are literate and majority of them have studied
up to primary, upper primary and high school. Majority of surveyed family members

are married. Average family income is Rs. 21184/- per month.

Compensation for land acquisition, resettlement and rehabilitation has been
considered as per State policy and guidelines. Maha Metro will be responsible for
implementation of resettlement and rehabilitation component of the proposed
corridor. Maha Metro will coordinate with all implementing agencies like Project
Management Consultant (PMC), Non-Government Organisation (NGO), Rehabilitation
& Resettlement (R&R) Implementation Support Consultant and supervise their work
and monitor the progress of the project. Social Management Unit (SMU) of Maha
Metro shall look after land acquisition and rehabilitation activities of the project. The
responsibility of NGO will be assisting SMU of Maha Metro in implementation of R&R
activities. A Social Development Consultant will be appointed by Maha Metro to assist
in the R&R implementation process. Grievances of PAPs will be first brought to the
attention of field level staffs of Maha Metro. Grievances not redressed by the staffs
(field level) will be brought to the Grievance Redressal Committee (GRC). The period

for implementation of RAP has been taken
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0.16
0.16.1

as approx. two and half years. The tentative cost for implementation of
Resettlement and Rehabilitation Plan is INR.5.044 crore.

DISASTER MANAGEMENT AND SECURITY MEASURES

Disaster Management Measures

An effective system needs to be in place under the provision of ‘Disaster Management
Act, 2005’. Provisions at metro stations include Fire Detection and Suppression
System, Environmental Control System (ECS), Tunnel Ventilation System, Track-way
Exhaust System (TES), Power Supply System, DG Sets & UPS, Water Supply and
Drainage System, Lights and other facilities which may be deemednecessary. In order
to be prepared for any disaster, it is essential to train the concerned staff in situations
such as fire, rescue of disabled trains, evacuation, etc. and mock drills need to be

conducted.

0.16.2 Security Measures

0.17

0.17.1.

Security system for metro system plays an important role in helping the system to
become the preferred mode choice for commuters. The three phases of security
system followed include Prevention, Preparedness and Recovery. Various provisions
like CCTV cameras, baggage scanners, metal detectors, bomb detection equipment,

wireless sets, snuffer dogs and related facilities will be part of station security system.

COST ESTIMATES

Capital Cost Estimate
Cost estimate for Thane Metro Ring corridor has been prepared covering civil,
electrical, signaling and telecommunications works, rolling stock, environmental

protection, rehabilitation at July 2023 price (Table 0.23) .

The rates of items other than land are based on Benchmarking of Cost Estimates for
Metro Rail Projects by MoHUA published in February 2019. The rates of cost
components at February 2019 price level are given in Table 17.2. However, last
accepted rates of Pune Metro have been considered for the UG section by T.B.M in
alignment & formation and UG section civil works. Serial number of items in the table
denotes the serial number of items in detailed cost estimate. Escalation of 5% per

annum is applied to bring the rates at current price level of July’2023.
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TABLE 0.23: ABSTRACT OF COST ESTIMATE
(Rs. In Crore)
TOTAL
S.No ITEM AMOUNT
1 [ Alignment and Formation 1633.76
Station Buildings incl. Civil works, EM works, ECS, TVS, Lift, escalators &
2 . o 1,278.13
Architectural Finishes etc
3 Depot including civil, EM, Machinery & plants, general works & OCC building 211.80
4 P-Way for main line, depot and depot connectivity 291.69
5 | Traction & power supply for main line and depot incl. OHE, ASS, GIS etc. 422.84
6 Signalling and Telecom. etc. 338.46
7 Environment 11.56
Misc. Utilities, road works, Topographic Surveys, Geotechnical Investigation,
8 Barricading, Tree Cutting and replanting, other civil works such as signage's, 213.05
Environmental protection and traffic management
9 Capital Expenditure on Security including civil and EM works 10.14
10 | Staff Quarters including civil, electrical works 51.64
Capital Expenditure on Inter modal integration including Footpath for
11 ) 82.23
pedestrians
12 | Rolling Stock 1,200.00
Total Cost at July, 2023 price levels (Excluding Land, R&R, PPP, IDC, General
13 ) . 5,745.30
Charges, Contingencies, Central & State Taxes)
14 | General Charges @ 5% on all items except land 287.27
15 | Contingencies @ 3 % on all items except land 172.36
16 Total Cost at July, 2023 price levels incl. General Charges and Contingencies 6.204.93
(Excluding Land, R&R, PPP, IDC, Central & State Taxes) e
17 | Escalation at 5 % pea on all items except contingencies 813.06
18 Total Cost incl. General Charges, Contingencies, Escalation, (excluding Land, 7 017.99
R&R, PPP, IDC, Central & State Taxes) e
19 | Central GST & Basic Customs duty 624.10
20 | Escalation at 5% pa on Central Taxes including Basic Customs Duty 84.12
21 Total Cost incl. General Charges, Contingencies, escalation, Central Taxes 7 726.20
(excluding Land, R&R, PPP, IDC, State Taxes) e
22 | State GST including escalation @ 5% pa 615.64
23 | Interest during Construction (IDC) including Front End Fee 312.71
25 | Land including escalation @ 5% pa 3,414.20
26 PPP component (Lifts and Escalators installations) incl. Central and State Taxes, 13134
escalation etc '
27 | Total Completion Cost 12,200.10

0.17.2. O&M Estimate

The total O&M cost including additional and replacement cost in the year 2029,
2035 and 2045 are estimated at Rs. 337.66 Crore, 522.72 Crore and Rs. 1081.64
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Crore respectively.

TRANSIT ORIENTED DEVELOPMENT

National Transit Oriented Development (TOD) Policy provides guidelines on
development along transit corridors. TOD focuses on creation of high density mixed
land use development in the influence zone of transit stations, i.e. within thewalking
distance of (500-800 m) of transit station.

In the absence of notified TOD Policy for Thane Metro, TOD policy for Nagpur Metro
has been considered for the study. The estimated revenue from TOD has been
determined through value capture finance. In similar lines with Nagpur Metro, three
tools of VCF i.e. 1% additional surcharge on property transactions, 100% increase in
development charge & premium from additional FSI in TOD corridor have been
proposed for revenue estimation as a part of TOD study. As revenue from VCF tools
is expected to be shared for other infrastructure projects, it is expected that 50% of
the revenue earned from sale of additional FSI will come to Thane metro.

Apart from TOD, the other sources like advertisement in trains and stations, leasing
of commercial space in stations, semi-naming rights of stations have been identified
as non fare box revenue sources and the revenue from respective sources have been
estimated. The broad estimation of revenue from TOD and other non fare box

sources is presented in Table 0.24.

TABLE 0.24: REVENUE ASSESSMENT FROM TOD & OTHER NON-FARE BOX SOURCES

Year

Revenue (Rs. In Crores)

TOD (VCF) OTHER SOURCES

1%

Leasing of Semi-

Premium on
Additional
FSI

Additional
Surcharge
on Property
Transactions

Development
Charge

Advt.

Commercial
Spacein
Stations

naming
Rights of
Stations

Total

2029

89.3

151

187

74.1

24.7

34.0

560

2035

73.9

170

210

188.3

70.6

72

784

2045

90.1

207

256

427.5

160.3

117

1257

0.19

FINANCIAL ANALYSIS & NON FARE BOX REVENUE ASSESSMENT

0.19.1 Capital Cost
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The Construction cost of the metro corridor at July, 2023 prices is estimated at Rs.
6032.57 Crore. The total cost of project including land & R&R cost is estimated at Rs.
8915.35 Crore. The capital cost components at July, 2023 are given in Table 0.25.

TABLE 0.25 CAPITAL COSTS JULY’ 2023 (RS. IN CRORE)

S.No | Cost Component Total

1 | Construction Cost without land & R&R 6032.57
2 Land Cost including R&R Costs 3170.05
Private land 2643.40

Govt land 526.65

3 Construction Cost including land &R&R 9202.62
Taxes 1166.62

Central Taxes 624.10

State Taxes 542.52
Total Cost with Land & Taxes &R&R 10369.24

5 | Total Cost with land and Central Taxes only 9826.72

0.19.2 Completion Cost

With escalation factor of 5% p.a. the completion cost under different scenarios are
as per Table 0.26.

Table 0.26 DETAILS OF COMPLETION COSTS (Rs in Crore)

Completion Cost Amount
Cost without taxes, Land & R&R 6,846
Cost with Central Taxes and without Land & R&R 7,554
Cost with all taxes and Land & R&R (without PPP 11,584
component & IDC)

0.19.3 Project Revenue

The Revenue for Thane metro mainly consists of fare box collection and revenue
from other non-fare box sources such as property development, advertisement,
parking, taxes etc. Estimation of revenue from fare box and non-fare box source

has been made.

The total annual revenue through the fare box and other sources for the proposed

corridor is given in Table 0.27.
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TABLE 0.27 TOTAL REVENUE COLLECTION (RS. IN CRORE)- DMRC REVISED
FARES
Source of Revenue 2029 2035 2045
Fare Box Revenue 1171 2206 5114
Non Fare Box Revenue 560 779 1225
Total Revenue 1731 2985 6339

The FIRR for the project with capital costs including all taxes and revenue from

fare box and non-fare box sources works out to be 15.06%.

0.19.4 Alternate Means of Financing

The models considered for financing the Thane metro are:
* Equity Sharing Model (SPV fully under Government Control)
* Built, Operate & Transfer (BOT) or Public Private Partnership (PPP)

e Grant by the Central Government

0.19.5 Recommended Funding Plan

Recommended funding pattern is placed at Table 0.28
Table 0.28 FUNDING PATTERN UNDER EQUITY SHARING MODEL (PROJECT COST WITH

CENTRAL TAXES)
Particulars Am?unt % Share
(Rs in Cr)

Equity by Gol 1151.13 15.30%
Equity by Govt. of Maharashtra 1151.13 15.30%
SD for CT by Govt. of Maharashtra 354.11 4.70%
SD for CT by Gol 354.11 4.70%
Soft Loan from bilateral/multilateral funding agencies 4515.72 60.00%
Total Cost excluding Land, R&R and PPP 7526.20 100.00%
Contribution by Local Bodies as Grant 200.00
SD for land and R&R by Govt. of Maharashtra 3414.20
State Taxes towards Completion Cost 615.64 ;
IDC by GoM 312.71
Total Cost including Land, R&R, State Taxes and IDC 12068.76 -
PPP Component 131.34
Total Completion Cost 12200.10

SD: Subordinate Debt, CT: Central Taxes, IDC: Interest During Construction
* On behalf of Govt of Maharashtra - TMC may bear the cost
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0.19.6 Private Sector Participation

As
co
an

of

pa

per Metro Rail Policy 2017, it is essential to explore private participation either for
mplete provisioning of metro rail or for some unbundled components of operations
d maintenance costs of metro rail. Accordingly, under SPV model for implementation

Thane Metro project following activities have been identified for private

rticipation:

Private sector participation in Automatic Fare System by completely outsourcing
operation of Ticket Operating Machines (TOMs), Ticket Vending Machines (TVMs)
and Card Recharge Machines including Smart Cards provisions and Merchant

Acquirer functions on similar lines as Lucknow Metro.

Maintenance contracts with System suppliers for Rolling Stock and Signaling

systems in place of in-house maintenance.
Station Civil and E&M maintenance and parking management.

Exploring long term lease of Elevators at Metro Stations

0.20 ECONOMIC ANALYSIS

The economic appraisal has been carried out within the broad framework of Social
Cost — Benefit Analysis Technique. It is based on the incremental costs and benefits
and involves comparison of project costs and benefits in economic terms under the
“with” and “without” project scenario. In the analysis, the cost and benefit streams
arising under the above project scenarios have been estimated in terms of market
prices and economic values have been computed by converting the former using

appropriate shadow prices.

This has been done to iron out distortions due to externalities and anomalies arising
in real world pricing systems. The annual streams of project costs and benefit have
been compared over the analysis period of 30 years to estimate the net cost / benefit

and to calculate the economic viability of the project in terms of EIRR & ENPV.

The EIRR works out to 23.80%, ENPV@14% works out to Rs. 11749 Crores and
ENPV@8.00% works out to Rs. 38052 Crore. Sensitivity analysis of the EIRR with 5%
to 15% cost overrun and reduction in traffic materialization (separately) has been

carried out. The EIRRs under these scenarios are given in Table 0.29.
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TABLE 0.29: EIRR AND SENSITIVITY ANALYSIS

Range in percentage
S. No. Factor € P &

5% 10% 15%
1 Cost overruns due to delay or other factors 22.52 21.16 20.46
2 Increase in Maintenance Cost 22.97 22.52 22.16
3 Reduction in Ridership 21.87 21.11 20.34
4 Reduction in benefits 21.76 20.87 19.94
Combination of reduction in benefits and
5 ] ) 21.01 19.45 17.94
increase in cost

0.21 IMPLEMENTATION PLAN

0.21.1 Project Implementation Plan

The appointment of Interim and General Consultants may be initiated for project
management including preparation of tender documents — as soon as DPR is approved
by Government of Maharashtra (GoM), and Maha Metro. The possible dates of

important milestones are given in Table 0.30.

TABLE 0.30: PROJECT IMPLEMENTATION SCHEDULE

S.No Tasks Timelines
1 State Government Approval of DPR August, 2021
2 Approval of Gol January, 2024
3 Appointment of Interim Consultant January, 2024
4 Appointment of General Consultants April, 2024
5 Commencement of Civil Works October, 2024
6 Commencement of Operation January, 2029

0.21.2 Implementation Structure

Maharashtra has a successful example of metro operation in Mumbai on SPV model
by Mumbai Metro Rail Corporation Limited (MMRCL). Nagpur Metro Rail Phase-1 and
Pune Metro project is also implemented on SPV model by Maha Metro. Similarly,
Thane Metro project may also be implemented on SPV model. However, some
subcomponents of operations & maintenance may be taken up with private sector
participation (PPP) model. The PPP model to be adopted and implementation

structure shall be decided at the time of implementation.
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0.21.3 Legal and Institutional Framework for Implementing Project

Legal Framework

The legislation for construction of Nagpur and Pune Metro may also provide legal
cover for construction of Thane Metro. Implementation of proposed Thane Metro

can be done under “The Metro Railways (Amendment) Act 2009”.
Institutional Arrangements

Effective institutional arrangement is needed to enable the Metro project to be
implemented without any loss of time and cost over-run. The details of possible
arrangements are discussed in following sections. Experience of implementingDelhi,
Mumbai and Nagpur & Pune Phase 1 metro projects has shown that a Special
Purpose Vehicle (SPV), vested with adequate powers, is an effective organizational
arrangement to implement and subsequently operate and maintain a metro rail

project.

It is suggested to have a two tier organization with well-defined responsibilities for
getting this project executed. At the apex will be the Maha Metro - the organization
with full mandate and total power. The second level will be a project management
team called “General Consultants”, engaged by the Maha Metro on contract basis
and fully responsible for planning, design and project management. In fact they will
be the “Engineers” for the Maha Metro, who is the “Client”. The detailed design
consultants may be engaged by General Consultants as their Sub- Consultants within
their own contract responsibilities. Since the alignment is a mix of elevated and
underground, it is recommended that the contracts be made on “design and build”
basis, based on broad technical specifications and performance requirements drawn

up by the General Consultants.
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1.

1.1

PROFILE OF THE CITY
GENERAL/HISTORICAL BACKGROUND

Apart from Udaipur, another city of the southern suburb of India is known as
the ‘City of Lakes’ which is Thane, a city in Maharashtra. Thane is the third
most industrialized district in Maharashtra. A part of Mumbai Metropolitan

Region, Thane has become almost a part of Mumbai due to its proximity.

Thane became District Headquarter and came up as an Industrial Town during
1960-70. The major industrial estates like Wagle, Kalwa, Kolshet and Balkum
complex were developed and experienced significant growth during this
decade. . The city comprises of a number of lakes such as Siddheshwar Lake,
Brahmala Lake, Jail Lake, Kachrali lake, Masunda Lake etc. Sir Patrick Geddes,
an eminent British Town Planner during his visit to the city in 1915, was
impressed by the lakes and had suggested preservation & beautification of
lakes. The city is also known as Lake City because of the 35 lakes encompassing
an area of about 40 Ha. The geographical jurisdiction of the Thane city spreads

over an area of 147 sqg. km.

Thane Municipal Corporation came into existence on 1st October, 1982. The
area of the Thane Municipal Corporation has been divided into 95 electoral
wards. There are a total of nine Administrative wards, which called Prabhag
Samitees. All the works of the TMC are planned taking into consideration these
Prabhag’s namely Mumbra, Kalwa, Uthalsar, Kopri, Naupada, Majiwada,
Vartaknagar, Waghle, and Railadevi. The city’s proximity to the commercial
capital of India and its location at the geographical centre of Mumbai
Metropolitan Region has given tremendous impetus to the growth of housing
and industries in and around the city. During the last two decades, a number of
industries have come up in Thane-Belapur Industrial area, Wagle Industrial
Estate, Kalwa Industrial Estate and Kolshet-Balkum complex along Thane-
Ghodbunder Road.

As per census 2011, the population of TMC was 18.4 lakh. Thane has
experienced a rapid growth in population during last few decades. Annual

population growth during 1991-2001 was 4.65%.

As the Indian economy is moving in a more outward oriented fashion, rising

per capita incomes and changes in economy structure are generating greater
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1.2

1.2.1.

demand for mobility to meet business and personal needs. There is an increase
in demand for physical infrastructure in general and transportation in
particular. Rapid urbanization and intense commercial developments in the
recent past have resulted in steep rise in travel demand putting Thane’s

transport infrastructure to stress.

In order to alleviate the transport related problems in the City and to meet the
increasing travel demand of the area, State Government has decided to
introduce an efficient, safe and high capacity public transport system in Thane.
Government of Maharashtra through MAHA metro has decided to prepare
Comprehensive Mobility Plan (CMP), Alternative Analysis Report (AAR) and
Detailed Project Report (DPR). CMP has prepared by another consultant (M/S
Tandon Urban Solutions Pvt. Ltd. (TUSPL)). RITES has been engaged by Maha-
Metro on behalf of Thane Municipal Corporation for preparation of

Alternative Analysis Report and Detailed Project Report for Thane.

CMP identified various short, medium and long-term measures of transport
infrastructure in the City. It recommends mass rapid transport systems in two
phases as presented in Figure 1.1. In phase-1, the length of MRTS corridor is
about 27.5 Kms as identified HCMTR. In phase-2, MRTS of about 33.5 Kms

connecting Thane to Navi Mumbai.

AAR has also been prepared in 2018 in order to identified the best suitable
mass transport system along major travel corridor as identified in the CMP and
recommend metro rail system for the City of Thane to meet the estimate travel

demand for the horizon years.

LOCATION, CLIMATE, PHYSICAL SETTINGS & REGIONAL LINKAGES

Location, Climate and Physical Setting

The city of Thane is located on the Northern extremity of Greater Mumbai
adjoining Ulhas River and Creek. In fact, boundaries of Greater Mumbai and
Thane are contiguous and extend till Bhiwandi and Kalyan - Dombivli. The city
is located on latitude 720 50' North with longitude 190 10' East. The Central
railways main and suburban lines pass through the city, which connect the city
to north-north east and south, southeast parts of the India. The city is located

at the mean sea level on the northern part of the Konkan region.
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FIGURE 1.1:PROPOSED THANE MRTS CORRIDORS AS PER CMP
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The city is characterized by high hills on one side and submersible marshland
along the Thane Creek, and Ulhas River bank on the other side. The plain
terrain forms a wide belt along the foothills & away from creek water, Ulhas
riverbanks. Such a situation has also affected the growth and placement of
various activities. The highway runs centrally through the plains and windings
along the foot of the hills.

The Thane Climate is typically coastal, sultry and not very hot. It is observed
that the mean maximum temperature varies from 35°C to 40°C during the
whole year. Due to humidity during this period, the weather condition is
intolerable being sultrier. The weather is tolerable during the months of
December to February with temperature ranging from 25°C to 35°c being

minimum out of the year. The area receives average rainfall of 2500 mm to
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1.2.2.

3000 mm viz. in rainy season while the dry period is observed in the summer

and winter seasons.

The range of variation in humidity is from 40% to 100%. The highest humidity is
observed in the month of August. The overall humidity throughout the year in
the city is on the higher side. The average humidity throughout the year is 44%
and the maximum humidity experienced during the year in the monsoon

months is about 98%.

The wind direction is predominantly from west and northwest of the town for
maximum period of the year. The mean wind velocity is about 11 km/hr. The

maximum velocity varies from 15 to 19 km/hr during June to August.

The district lies in area which is formed of alluvium of the early quaternary
period. In the district, no hard or consolidated rock exposures are
encountered. The main constituents (sand, silt and clay) of alluvium occur in
variable proportions in different sections. The mineral products of the district

of saline earth from which salt are derived and limestone conglomerates.
Regional Linkages

Thane is well connected to other regions by an extensive network of Railways
and Roadways. The important highways viz. Mumbai- Agra Road (NH-3),
Mumbai-Pune-Bangalore Road (NH-4), Eastern Express Highway and
Ghodbunder Road (an important link between Eastern Express Highway,NH-3
and NH-8) pass through Thane, which connect the city to all parts of India
through road network and hence carry maximum traffic in the city road
network. Because of this mature rail and road network, Thane city is well
connected to Greater Mumbai, Kalyan, Vasai Virar and Bhiwandi. The
important national port of Mumbai and Navi Mumbai are at about 25 -30 km

from the city.

At present, the nearest operational airport is Chhatrapati Shivaji International
Airport at Mumbai which is about 15-20 km from Thane. Figure 1.2 shows the

regional linkage of Thane.
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FIGURE 1.2: REGIONAL LINKAGES OF THANE
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1.3 DEMOGRAPHIC & SOCIO-ECONOMIC PROFILE

1.3.1 Population Growth

The city of Thane has been the key center of industrial activities which are
considered as the engines of the economic growth. The demographic profile
shows continuous growth in the population of the city which mainly attributes
to the industrial, commercial, administrative and strategic development of the
city. The overall economy is versatile and the city does not have a predominant

economic base.

The demographic characteristics i.e. the emerging trend in population growth,
its characteristics, spatial distribution are sure to have profound influence on

the structure and size of the City.
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133

As per Census 2011, population of Thane city is about 18.41 lakh. The
population of Thane has been increasing consistently since 1961, with an
average decadal growth rate of 69%. Population of the city has increased by
45.85% in last 10 years. Annual population growth during 2001-2011 was
4.2%.

The intra city population of Thane are most densely populated areas followed
by areas of Mumbra and Kalwa, Wagle Estate and Vartaknagar has the largest

population whereas, the least population areas is sheelphata and Diva.

TABLE 1.1: PERCENTAGE OF POPULATION DECADAL VARIATION

Census Year Population | (%) Decadal Variation
1961 136591
1971 261615 91.5317
1981 474170 81.2473
1991 795833 67.8371
2001 1262551 58.6452
2011 1841488 45,8545

Source: CMP Thane, 2018
Employment

The Work force participation rate as per Thane Municipal Corporation for the
year 2001 was 33.3% and for the year 2011 was 34.2%. Based on the

population, employment for TMC area is presented in Table 1.2.

TABLE 1.2: EMPLOYMENT GROWTH AND FORECAST FOR TMC AREA

Year Estimated Employment (In Lakh)
2001 4.2
2011 6.49

Source: Comprehensive Mobility Plan 2018
Area, Population Density, Migration and Spatial Pattern

The geographic area within the jurisdiction of Thane Municipal Corporation (TMC) is
taken as the study area. The TMC study area comprise of about 147.0 Sq. km. The

study area map has been shown in Figure 1.3.
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FIGURE 1.3 : STUDY AREA MAP THANE
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Population density of the city is 12527 persons per km2. The city is growing at

a good rate in terms of population and it is expected that the city will continue

to do so in the upcoming years. Thane being an industrial hub has significant

migrant workers’ population increase over the years. There are a large number
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of people migrating here due to job opportunity and the city is turning into a

satellite city.

1.4 URBAN LANDUSE STRUCTURE/ACTIVITY DISTRIBUTION

1.4.1 Landuse As Per City Development Plan -2007
Thane Municipal Corporation (TMC) came into existence on October 1, 1982,
initiated the process of preparing the existing landuse map. The process of
preparation of Draft Development Plan was initiated in the year 1988 and
published in the year 1991. The revised development plan was submitted for
the approval of the State Government in 1986 which was finally sanctioned by
the DTP with some modifications on 14th May 2003. The sanctioned
development plan of the city is divided in seven broad zoning areas reveals the
actual land available for the specified development and the land which will not
be available for the development. The Landuse breakup with percentage of
Thane city is presented in Table 1.3 and Figure 1.4.

e The total area of corporation is 128.21 Sq Km. The broad categorization shows
that 59.30 sgkm is developable, 36.82 sqgkm is non-developable while 32.11
sqgkm is under green zone.

e The area under road shown in the development plan is 7.42 sqgkm. The area
under residential zone is 26.65 sq km, while that under industrial zone is 12.54
sgkm.

TABLE 1.3: LANDUSE BREAKUP OF THANE CITY
Sno. Zoning Area ( Sq Km) Percentage

1. Residential 26.65 20.80%
2. Industrial 12.54 9.80%
3. Reservation 12.67 9.90%
4, Road 7.42 5.80%
5. Defense Area 1.22 1.00%
6. Forest Area 35.6 27.80%
7. Green Zone 32.11 25.00%
8. Total 128.21 100%

Source: City Development Plan, Thane 2007
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FIGURE 1.4: DRAFT DEVELOPMENT PLAN FOR THANE-2007

Source: CDP 2007
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1.4.2 Existing Land Use Pattern- As per CMP 2018

The Existing Land use map which was prepared on the basis of the Existing
Land use Survey (ELU Survey) in CMP 2018. 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.

The total area of Thane Municipal Corporation is 147 sq.kms as presented in
Table 1.4 and Figure 1.5. Most of this is covered by forests and greens and the
rest is covered by residential, industrial and defense areas. According to city
development plans 5930.23 hectares is development areas and 3682 hectares

is non-development area. Around 742.97 hectares area has been used for

roads.
TABLE 1.4: LAND USE OF THANE CITY -CMP2018
Land area in TMC Division Area(Hectares)
Residential 2665.61
Industrial 1254.67
Reservation 1267.67
Roads 742.97
Defense 122.0
Forest 3560.00
Greens 3211.77
Other 1875.31
Total 14700.00

Land use: Housing

The conversion of industrial areas into residential areas in recent years has
boosted the real estate industry in Thane. Some of the biggest players in the
real estate industry have set up their projects in Thane viz. Rustomjee, Lodha,
Kalpataru, Runwal, Hiranandani and Akruti developers. The booming IT and

BPO sector has also boosted the real estate industry.
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FIGURE 1.5: EXISTING LAND USE PLAN OF THANE CITY (CMP2018)
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a.

Land use: Green & Open Area Allocation

The major land use category in Thane Municipal Corporation (TMC) is under
forest and green zone (mangroves also fall under the green zone), together
they occupy 46 % of the total within administrative boundaries, 3,211.77 Ha

falls in green zone and 3560.0 Ha in forest zone.

b. Land Use: Industrial Areas
The manufacturing belt has been the economic driver of the city since 1961.
However, due to a change in classification of industrial areas in TMC, Thane has
seen a steady decline of manufacturing units and the trend is moving towards
establishment of service industries and IT parks instead. TMC industrial area
consists of Wagle Estate, Balkum and Kolshet. These industrial areas house
mostly chemical, engineering, textile and electrical Industries and occupied
area 8% of the total corporation boundary Area.
c. Land use: Reservation & Public Amenities

Thane city has 9 planning sectors and a total of 813 reserved sites covering an
area of 1469.22 Ha. Thane Municipal Corporation has received reservation for
30.62 Hectares for entertainment facilities.

1.4.3 Zoning and Floor Space Index (FSI) Pattern
The land management and urban development initiatives within municipal
jurisdiction are handled by Thane Municipal Corporation (TMC). As per
Maharashtra Regional and Town Planning Act, 1966, TMC has formulated
Development Control. the permissible FSl in Thane is presented in Table 1.5.

TABLE 1.5: PERMISSIBLE FSI IN THANE
Land Use Permissible FSI
Residential In R-1 zone,

(a) for plots fronting on roads below 9 m. width, permissible
FSI will be 1.5 only,

(b) for plot fronting on road width of 9 m. above (existing or
proposed) additional 0.5 FSI shall be allowed for commercial
use only subject to condition that, margin and parking space

as required under these regulations are provided and
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Land Use Permissible FSI

separate access for residential and commercial users are

provided.

Other Buildings Maximum floor space index shall be 1.33

Educational Buildings | The maximum F.S.I shall be 1.00

Institutional Buildings | The maximum F.S.I. shall be 1.00

Public Entertainment | The maximum F.S.l. shall be 1.00

Hall/Mangal
Karyalaya Building

Commercial The maximum F.S.1. shall be 1.00. For the purpose of F.S.I. net

area of land excluding open space and area covered by

internal roads shall only be considered.

Industrial The maximum F.S.I. shall be 1.00

1.4.4 Development Pattern Of Thane - Existing

The existing development pattern revolves around three development nodes

and axis-

Development around the Thane Railway Station, Mumbra &Kalwa Railway
Station: The area around the Thane railway station up till the Eastern Express
Highway forms the Old city or the core city. Till the early 2000, the majority of
the population and city growth was confined to the Core city. The core city is
serviceable by the Railway Station with a maximum access distance of 2 to 3

km.

Development along the Wagle Estate Industrial (MIDC) Area: In the late 20"
Century, thane developed as an industrial town, with industries set up at the
MIDC Industrial estate. A lot of worker housing and development took place
around the Wagle estate area with development taking place along and
between the Eastern Express Highway and the National park on the other side,
till the Old Agra Road or Bhiwandi Road.

Development along Ghodbunder Road and Eastern Express Highway: In the
first decade of 21*" Century, with the opening up of Real estate sector and
widening of Ghodbunder Road, large scale township and high rise residential
development started to take place on both sides of the Ghodbunder road in a
ribbon like pattern. The growth velocity of development occurring near to the

Ghodbunder Road and Eastern Express Highway has been very high with a
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large cosmopolitan mix of people, who have migrated from other regions of
MMR, state and India. Today Ghodbunder Road has become a go to
destination in Thane due to wider roads and new age amenities and

developments.

FIGURE 1.6: THANE AS A TRANSIT HUB OF MMR

The location of thane within MMR and the geomorphic formations across the MMR

makes Thane a transit hub due to the following reasons

e It falls in the midst of the Route from Bangalore/Goa to Ahmedabad and Nasik.
All vehicles which have to travel from Gujarat direction to Goa/Karnataka have

to pass necessarily through Thane.

e Bhiwandi, much precisely the Kalher — Kasheli Belt which forms the largest
warehousing and storage centre for all kind of goods in Mumbai Metropolitan
Region is accessible through Thane, thus all goods vehicles transporting goods

from and to these warehousing centres have to travel through Thane.
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e For all vehicles travelling from Mumbai to Nasik and further to Madhya

Pradesh have to pass through Thane.

Thus Thane is affected by problems of transportation not only due to its internal travel

needs, but also due to the larger regional needs and also due to large through traffic.
1.4.5 Development Pattern Of Thane - Future

Some of the important development initiatives that can impact the

development pattern are listed below.

a. Further growth and densification along the Ghodbunder Road up till Gaimukh,
as many multi-storeyed complexes and townships are getting developed along
with the infrastructure development. Level of amenities is of higher grade with
a cosmopolitan environment making it a high growth area for the medium to

long term.

b. Development of Retail and Office (specifically (IT/ITES) employment centres
along Ghodbunder Road.

c. Development and conversion of Wagle estate and Trans Thane Creek area
including Airoli Knowledge Park into an IT/ITES park and a major employment
centre of MMR as per the promotional scheme of Government of
Maharashtra.

d. Cluster Redevelopment Scheme with higher floor space index which will result
in re-densification of older city areas including core city, but at the same time

leading to development of road infrastructure and other components.

e. Development of Thane Creek length as a Recreational zone which will impact

recreational movement across the city

f. Further development of Kalher, Kasheli into a storage and warehousing zone
for MMR

g. Development of Kharbav area into residential development in the long term.
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FIGURE 1.7: MAJOR AREAS AND LANDUSE ACTIVITIES
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1.5 SCOPE OF WORK

DPR for Thane Metro has been prepared as per Metro Policy, 2017 of MoHUA,

Government of India. The scope covers the following:
1.5.1 Assessment of City Profile with Existing Transport Characteristics

Task 1: A brief overview of the city in terms of its growth, economy, spatial
structure and trends, perspectives on the future growth. Overview of study
areas and existing plans with land use distribution, review of zoning
Regulations, employment distribution by Traffic Zones, land use plan

proposals shall be done.

Task 2: Brief review of previous transport studies like City Master Plan,

Comprehensive Mobility Plan and proposed Metro Rail Plan and other urban
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transport proposals will be carried out. A brief showing interconnection
among City Master Plan, Comprehensive Mobility Plan and proposed metro

rail plan should be given.
1.5.2 Travel Characteristics and Demand Estimates

Task 3: Describes the components of urban transport system in terms of
status, trends and gaps based on primary survey data, present travel patterns

and forecast for the future travel demand will be described.

Task 4: Based on primary survey data and various traffic and transportation
studies undertaken for the city, the present travel patterns and forecast for

future travel demand should be done.

Task 5: Travel demand analysis, model framework, model calibration,
summary of travel demand patterns and ridership assessment for horizon

year should be done.

The data and analysis for this section has been taken from the CMP of

Thane prepared in 2018 by MAHA Metro through another consultant.

1.5.3 System and Technology Selection

Task 6: Identification of suitable transit technology and the system
specification to be adopted for the corridor including the rationale for
choosing a particular technology as per the prescribed specification as issued
by MoHUA from time to time. The technology chosen should not be a

proprietary technology of any vendor.
1.5.4 Corridor Alignment Description

Task 7: Alignment description of approved alignment, with details about site

conditions specifying road geometrics, utilities available along the corridor.

Task 8: Detailed analysis of corridor options with grade selection for
construction shall be carried out. Design norms for track geometry, fixed
structure clearance, geotechnical details with new innovative techniques to

be used for implementation in civil works, track system etc
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155

1.5.6

1.5.7

Task 9: Identification of existing services/utilities, if any

Task 10: Detailed estimation regarding land requirement for the corridor,

depots, stations, parking, multi modal stations etc. with land ownership
Station Planning

Task 11: Station planning with preparation of general layouts based on type

of station and site specific conditions focusing on:

e Station Area planning for non-motorized vehicles and pedestrians’
facilities, multi modal integration with existing modes, feeder service

planning.

e Accessibility for differently abled persons including specifying parking at

stations for private and para transit facilities.

e Platform widths based on Station loadings and the minimum width to be

provided.
Intermodal Integration

Task 12: Preparation of an Intermodal Integration Plan focusing on how the
Metro Rail will integrate with the existing transportation
systems/proposed transit system and introduction of a feeder system,
integrated with the proposed Metro Rail project for improving last mile
connectivity. This will include not only preparation of an operational plan for
feeder system but also infrastructure that need to be upgraded/ improved or
introduced for improving the intermodal integration with other modes of
public transport to improve the viability of the project. Recommendations for
institutional integration, physical integration, fare integration, operational
integration and technology integration would also need to be elaborated in

the report.
Train Operation Plan

Task 13: System operation approach, station yard planning, trains operation
plan including system frequency, timetabling, rolling stock requirement,

stabling details.
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1.5.8

1.5.9

1.5.10

1.5.11

1.5.12

1.5.13

Signaling and Telecommunication

Task 14: Identification of Signaling and System control, Operation Control
Centre (OCC), maintenance requirement, technology selection and choice of

automation

Task 15: Identification of Telecommunication System, System Traffic Control,
maintenance and emergency communication and Passenger Information
System (PIS)

Fare Collection System

Task 16: Detailing the specifications for Automatic fare collection system,
Ticketing and pass system, Fare System integrated with other transport
Systems including integration of fares of all available modes with the metro

system planned as per the guidelines issued by MoHUA.
Rolling Stock

Task 17: Technology selection, identification of rolling stock adopted as per
Guidelines laid by MoHUA. Rationale for deviations, if any in choice of rolling
stock parameters from the prescribed specifications and standards prevailing

and rolling stock requirement for various horizon years should be specified.
Power Supply and Traction System

Task 18: Choice of electric traction system. Projected power demand, Source
of power supply, Traction and Auxiliary Supply and supervisory control and
data acquisition system. Number of tractions and their locations are also to

be detailed out.
Ventilation and Air Conditioning System

Task 19: Need for Ventilation and Air Conditioning, design parameters and
design concepts for VAC System with details on tunnel ventilation, station
ventilation and air conditioning of ancillary spaces including specifications for

control and monitoring facilities.
Depots

Task 20: Identification of Depot locations, approach to maintenance of depot
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facilities and workshop along with detailed designs and layout plans.
1.5.14 Environmental and Social Impact Assessment

Task 21: Existing scenario, with analysis on water quality, noise level, land

environment, biological environment etc.

Task 22: Environmental norms and regulations, detailed Environment Impact
Assessment (EIA), Environment Management Plan (EMP), formation of an
Environmental Management System (EMS) and costs estimates for

Environment Impact mitigation measures.

Task 23: Detailed Social Impact Assessment (SIA) including R&R assessment,
Resettlement Impacts, Resettlement Assistance Plan (RAP) and Monitoring

and Evaluation Framework
1.5.15 Disaster Management and Security Measures

Task 24:Disaster Management, Disaster Management imperatives, Objectives
of Disaster Management Plan, Systems to cater for disasters and Security

Systems recommended for MRTS and Safety and Security Measures.
1.5.16 Cost Estimation

Task 25: Detailed project cost estimates shall include
e Capital cost estimates including taxes and duties
e Innovations proposed to reduce the cost of system
e Estimation of Operations and Maintenance Cost and the assumptions
made thereof

1.5.17 Transit Oriented Development Plan

Task 26: The potential for transit oriented development along the metro
corridor based on the guidelines issued by MoHUA to be developed including
densification of corridor by increasing FSI and land value capture as per the
guidelines issued by MoHUA. Guiding List of lands/areas amenable for change
in near future e.g. vacant land, low rise development relocation, used type

etc.
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1.5.17 Financial Analysis and Non Fare Box Revenue Assessment

Task 27: Estimations and inputs for the corridor, estimation for O & M,
overheads, phasing of construction and lease of built up area (BUA),

operational viability of the project.

Task 28: Means of finance, revenue from different sources, fare box revenue,
non-fare box revenue, like advertisement, taxes and property development
etc, possible ways of funding the project using different approaches.
Alternative means of funding the project using different approaches Like PPP,
BOT, DBFOT, DFBOT Etc. The proposed funding /implementation model will
be identified in line with the Metro Policy 2017.

Task 29: Financial Return: FIRR with 30 year time horizon, Sensitivity analysis
should be done based on scenario building with variation in ridership
estimates scenarios, costs estimates and Time overrun. Alternative scenarios
based on the different options for funding / implementation of the project
should be evaluated. A project should be able to meet its financial
requirement for cost recovery and under a set of plausible assumptions be
able to self-finance its activities. State Governments will have to ensure the

financial sustainability of the project through financial assistance.
1.5.18 Economic Analysis

Task 30: The economic analysis shall include economic cost and benefit

analysis of the project and estimation of the EIRR for a period of 30 years.
1.5.19 Implementation Plan

Task 31: Project implementation structure, if proposed to be implemented
under various alternatives such as public or PPP model, role, responsibility
and involvement (including financial stake) of the city government along with
other government agencies in metro rail project, needs to be elaborated in

the report.
1.5.20 Institutional Arrangement and Stakeholders Consultation

Task 32: Legal and Institutional Framework for implementation of the project
based on the identified implementation plan shall be included in the DPR.

Stakeholders’ consultation shall be held at each major stage of the project
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1.6

such as the Draft DPR stage.
COMPOSITION OF THE REPORT
This ‘ Draft Final Report’ consists of following 21 chapters:

Chapter 1: Profile of the City covers background, demographic characteristics

and urban landuse structure of the study area.

Chapter 2: The chapter gives existing transport system covering existing road

network, traffic characteristics status of IPT and PT systems.

Chapter 3: Existing traffic and travel characteristics, development of base year
transport demand model and future travel demand estimates have been

covered in the Chapter.

Chapter 4: System and Technology Selection covering traction system etc. are

part of the Chapter.

Chapter 5: This chapter gives the details about civil engineering components
covering alignment planning, geometric design parameters, geotechnical

investigations, utilities and land requirements.

Chapter 6: Station Planning Chapter gives the typical stations, facilities for

differently-abled, parking planned for metro corridor

Chapter 7: Intermodal integration - the interchange possibilities of existing and

proposed modes of transport are summarised in this Chapter.

Chapter 8: Train operation plan gives operation plan for trains and frequency

of operation for the proposed corridor

Chapter 9: Signalling and Telecommunication Chapter covers the types of

signaling and telecommunication systems and standards

Chapter 10: The Chapter on Fare Collection System covers the proposed

ticketing system for passenger fare collection
Chapter 11: The chapter gives the requirement of rolling stock for operation

Chapter 12: This Chapter gives power supply requirements, sources of power

supply, substations and related infrastructure facilities
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Chapter 13: Ventilation and Air Conditioning Systems Chapter covers the need

for ventilation and standards adopted

Chapter 14: Maintenance depot facilities, rolling stock maintenance and depot

layouts are covered in this Chapter

Chapter 15: This Chapter details the Environmental & Social Impact

Assessment characteristics covering environmental and social components

Chapter 16: Disaster Management and Security Measures Chapter covers types

of disaster, preparedness and security measures

Chapter 17: Detailed Cost Estimates chapter includes details on capital and
O&M cost

Chapter 18: This chapter covers the revenue potential along the corridor from

Transit Oriented Development

Chapter 19: Financial Analysis and Non-Fare Box Revenue chapter covers

revenue estimates and estimation financial internal rate of return

Chapter 20: Economic Analysis chapter gives economic benefits and estimation

of Economic Internal Rate of Return

Chapter 21: Implementation Plan chapter provides the project implementation

options
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2.

2.1.

2.2,

EXISTING TRANSPORTATION
SYSTEM IN THE CITY

INTRODUCTION

Urbanization and rapid growth of vehicles population has laid severe stress on
the urban transport system in Thane. Increase in vehicular traffic and limited
augmentation road infrastructure facilities have been observed in the City.
Private modes have gained more usage due to limited public transport facilities
with poor level of service. This necessitates the assessment of existing

transportation infrastructure in the City.

VEHICULAR GROWTH AND COMPOSITION

The registered vehicles in Thane have increased significantly over the years.
The numbers of vehicle registration per year have climbed from 13.9 lakh to
19.4 lakh in the about six years. This high density and rapid growth of vehicles
have affected the existing transport situation to a significant extent. The share
of two wheelers is highest at about 56%. It is significant to note that 24.4% of
the vehicles in Thane are cars and jeeps. The sharp increase of two-wheelers
and cars could be attributed to the improved economic status of people and
lack of city wide good public transport system. The increase of private modes
demands more road space and has resulted in dense concentration of traffic
on roads. The growth of registered vehicles for last six years is presented in
Table 2.1.

TABLE 2.1: GROWTH OF REGISTERED VEHICLES IN THANE (IN LAKH)

SN

Vehicle Type

2011

2012

2013

2014

2015

2016

2017

Two Wheelers

7.22

7.86

8.51

8.89

9.53

10.11

10.89

Car/leep

3.51

3.72

4.01

4.05

4.16

4.36

4.55

Luxury Cabs /Tourist

Cabs/Taxis meter fitted

0.28

0.30

0.29

0.31

0.31

0.34

0.41

Three-Wheeler (Auto-

rickshaws)

0.87

0.87

0.88

0.86

0.87

0.91

0.95

Stn. Wagons/ Contract

carriages/ Mini
Ambulances

Bus/

0.14

0.15

0.16

0.17

0.17

0.18

0.20
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SN Vehicle Type 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
Stage carriages/School
6 | Buses 0.02| 0.02| 0.02| 0.01| 0.02] 0.02| o0.03
7 | Buses (Articulated/Multi.) 0.04| 005| 0.09| 0.11| 0.12| 0.11| o0.12
8 | LCV (Delivery Van 4W/3W) 096 1.09( 1.21| 1.20| 1.21( 1.24| 1.28
9 | Trucks/Lorries/Tanker 0.80| 0.83| 0.81]| 0.87| 0.87| 0.85| 0.90
10 | Tractor & Trailers 0.08| 0.09( 0.10] 0.10| 0.10| 0.10| 0O.20
11 | Others 0.02| 0.02| 0.03| 0.03| 0.03] 0.03| 0.03
Total 13.93 | 14.99 | 16.10 | 16.60 | 17.38 | 18.25 | 19.44

2.3.

Source: Thane RTO Office, 2017 Statistics

ROAD NETWORK CHARACTERITICS

The road network inventory was carried out along all arterial and major roads in

the study area. The data collected as part of this survey include the right of way,

carriageway details, footpath, median, street lighting and abutting land use. The

survey has been conducted for a total length of about 366 km.

The distribution of the road network as per right of way (ROW) is presented in

Table 2.2. It can be observed from the table that about 67% of road network has
less than 20m ROW, 21% has ROW between 20-30m and merely 12% of the road

has ROW more than 30m

It was observed from the field surveys that about 92% of the road network has

footpath available along the road. The details footpath availability is presented in

Table 2.3

TABLE 2.2: DISTRIBUTION OF ROAD NETWORK AS PER RIGHT OF WAY

S. No. Right of Way (m) Length (km) Percentage (%)
1 <10 190.74 52.11
2 10-20 54.46 14.88
3 20-30 76.70 20.96
4 30-40 27.94 7.63
5 >40 16.16 4.42
Total 366.00 100.00

Source: CMP Thane -2018
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2.4,

2.5.

TABLE 2.3: AVAILABILITY OF FOOTPATH

S. No. | Footpath Road Length (km) Percentage (%)
1 Present
One-side 25.0 6.83
Both-sides 312.50 85.38
2 Absent 28.50 7.77
Total 366.00 100.00

Source: CMP Thane -2018

MAJOR TRANSPORT NODES

There are five major bus terminals in the City, namely, SATIS Thane West,
Lokmanya Nagar, Thane Station East, Wagle Aagar and Chendani. The total
Boarding and Alighting figures are observed to be 1,12,633 (SATIS Thane West
Bus Terminal), 20,027(Wagle Aagar Bus Terminal ) 7883 at Chendani Bus
Terminal, 15010(Thane Station East) and 14,326 Lokmanya Nagar Bus
Terminal.

The study area is served majorly by four Railway Stations, namely, Thane
Station, Kalwa Station, Mumbra Station and Diva Station which provide
connectivity to major cities. . The total Boarding and Alighting figures are
observed to be 612637 (Thane), 245967( Diva), 2,02811 (Mumbra) and 183031
(Kalwa).

PEDESTRIAN AND NMYV FACILITIES

The pedestrian volume counts were carried at major junctions throughout the
study area. The survey was carried out continuously for a period of 12 hours (8
a.m. to 8 p.m.) for along and across pedestrian movements. The daily and peak

hour pedestrian flows at various survey locations are presented in Table 2.4.

The maximum daily pedestrian volume in across direction is observed as 2613
pedestrians at EE Highway — Teen Hath Naka on approach road towards
Mulund. Similarly, maximum morning and evening peak hour pedestrian across
the road is observed at EE Highway — Teen Hath Naka on approach road
towards Mulund with 392 pedestrians in morning and 314 pedestrians in

evening.
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TABLE 2.4: DAILY & PEAK HOUR PEDESTRIAN TRAFFIC AT SURVEY LOCATIONS

Daily Peak Hour Pedestrian Vol.
S. Name of Pedestrian Vol. | (Mornin .
No. | Location Approach (12 hours) i’eak) : (Evening Peak)
Across | Along | Across | Along | Across | Along
GB Road - | Thane 765 - 107 - 138 -
1 Hypercity Borivali 578 - 69 - 69 -
junction Kasarvadavali Road 356 - 36 - 36 -
Thane 862 - 103 - 103 -
5 GB Road - | Parkwood Society 256 - 26 - 31 -
Dmart Borivali 675 - 74 - 101 -
Vijay Garden Rd 402 - 48 - 56 -
Thane 265 - 32 - 32 -
3 | 6B Road — 1 val 198 |- 30 - 20 -
Patlipada - -
Hiranandani Estate 452 - 63 - 50 -
Thane 302 - 36 - 33 -
Tikujiniwadi Road 498 - 50 - 80 -
g |GB Road =g vl 398 |- a4 |- 60 |-
Manpada
Manorama Nagar 278 - 31 - 28 -
Manorama Nagar 307 - 49 - 34 -
GB Road- | Thane 275 - 41 - 28 -
5 Tulsidham Tulsidham 405 - 41 - 41 -
Junction Borivali 198 - 22 - 22 -
q Thane 168 - 20 - 20 -
6 SaBpurE‘a)\aN | Borivali 207 |- 35 - 25 -
Old Agra Road 845 - 101 - 101 -
GB Road - | Thane 246 - 39 - 30 -
7 Pokhran Road | Pokhran Road No. 2 745 - 75 - 112 -
No 2 Majiwada 304 - 33 - 43 -
Mulund 2,613 | - 392 - 314 -
EE Highway — | LBS Marg 1,295 | - 155 - 130 -
8 Teen Hath | Majiwada 1,846 | - 185 - 203 -
Naka LBS Marg 957 - 96 - 105 -
Gokhale Road 956 - 96 - 153 -
. Teen Hath Naka 1,576 | - 173 - 236 -
9 S\Eaglglgggaaé— Kamgar Hospital Road 869 - 104 - 87 -
. Cadbury Jn. 1,486 | - 178 - 163 -
Road Junction
Almeda Road 1,205 | - 157 - 121 -
EE Highway - Nitin Company 1,256 | - 188 - 138 -
10 | Cadbury Pokhran Road No. 1 645 - 103 - 97 -
. Majiwada 1,006 | - 151 - 121 -
Junction
Khopat Road 948 - 104 - 171 -
Nitin Company 456 - 55 - 46 -
11 GB Road - | Majiwada 386 - 58 - 42 -
Majiwada Bhiwandi 245 - 34 - 27 -
Thane Station Rd 789 - 95 - 95 -
EE Highway — | Balkum 349 - 35 - 42 -
12 | Saket Road | Saket Road 256 - 28 - 31 -
Junction Estern Express Highway | - - - - - -
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Daily Peak Hour Pedestrian Vol.
S. Name of Pedestrian Vol. | (Morning .
No. | Location Approach (12 hours) Peak) (Evening Peak)
Across | Along | Across | Along | Across | Along
LBS Marg 645 - 103 - 97 -
. Prabhakar Hegde Marg | 256 - 38 - 36 -
Station Road — -
13 Thane Station Rd 306 - 31 - 37 -
Uthalsar Naka
LBS Marg 549 - 60 - 55 -
Runwal Nagar 245 - 29 - 27 -
Old Pune Road 765 - 115 - 84 -
14 Kalwa Bridge | Saket Kalwa Road 461 - 65 - 74 -
Thane Side Kalwa Bridge 675 - 81 - 101 -
Chendani Bunder Road | 478 - 48 - 48 -
Kalwa  Bridee Kalwa Bridge 561 - 62 - 62 -
15 . & Pune Mumbai Highway | 1,256 | - 138 - 126 -
Kalwa side
Thane Belapur Road 1,475 | - 236 - 162 -
old NH-4 Pune Mumbai Highway | 498 - 75 - 75 -
16 . Pune Road 512 - 51 - 82 -
Retibhander
Mumbra Bypass Road 376 - 41 - 45 -
Mumbra 781 - 86 - 78 -
17 old NH-4 | Diva Shil Road 451 - 54 - 50 -
Shilphata Kalyan 1,245 | - 149 - 187 -
Mahape Road 987 - 118 - 99 -
Pokhran Road | Gladis Alwaris Marg 645 - 77 - 71 -
- Gladis | Pokhran Road No. 2 612 - 92 - 110 -
18 Alwaris Marg | Pokhran Road No. 2
8 " % lase |- 64 ; 46 ;
Jn Upwan
Gladis Alwaris | Pawar Nagar 612 - 73 - 67 -
19 Marg — | Gladis Alwaris Marg 519 - 52 - 57 -
Hirandani Hiranandani Meadows | 456 - 50 - 55 -
Meadows Jn Gladis Alwaris Marg 598 - 66 - 72 -
Khopat Road 675 - 108 - 81 -
20 Khopat Jn on | LBS Marg 845 - 127 - 152 -
old Agra Road | Ambedkar Road 410 - 41 - 57 -
LBS Marg 562 - 62 - 90 -
Prabhakar Hegde Marg | 498 - 50 - 50 -
Jail Road 425 - 47 - 47 -
Jail Rd = N
21 J::I Lake ear Prabhakar Hegde Marg | 562 - 67 - 67 -
Shankar Rao Pendekar 356 i 53 i 43 i
Marg
SG Barve Road 351 - 49 - 42 -
29 Wagle Estate | Pokhran Road No. 2 459 - 55 - 69 -
Road No.22 SG Barve Road 348 - 35 - 56 -
Kisan Nagar 561 - 62 - 67 -
N da J Gokhale Road 465 - 51 - 47 -
aupada o =17, 'G. Road 598 |- 96 - 66 -
23 | Near Malhar
. Gokhale Road 615 - 92 - 86 -
Cinema
M.G. Road 542 - 54 - 98 -
24 Pokhran Rd no | Upwan 845 - 93 - 101 -
— 1, Kores | Bhim Nagar 783 - 78 - 78 -
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Daily Peak Hour Pedestrian Vol.
S. Name of Pedestrian Vol. | (Morning .
No. | Location Approach (12 hours) Peak) (Evening Peak)
Across | Along | Across | Along | Across | Along
Junction Cadbury Jn. 541 - 60 - 87 -
Acharya Atre Marg 625 - 75 - 63 -
Saket Road In Saket Road 512 - 77 - 61 -
Old Agra Road - Thane | 615 - 86 - 62 -
25 | — On Old Agra Old  Aera Road
Road > N8 698 |- 84 - 77 -
Bhiwandi
Mahapalik Almeda Road 641 - 64 - 96 -
26 Bhaavzfla 'RZ _ [ tBs Marg 725 |- 80 ; 102 |-
Lazarus Road 695 - 76 - 90 -
on LBS Marg
LBS Marg 452 - 72 - 45 -

2.6.

Source: Primary Survey (CMP-2018)

The CMP has also recommended some proposed measures to develop facilities for

pedestrians and bicyclists on the streets as mentioned below:

e Rental cycle scheme has been introduced with cycle stands at seven

locations.

e Dedicated cycle tracks have been proposed on all major arterial where

sufficient width is available.

e Onall new links proposed, dedicated cycle track has been proposed.

e Cycle stands have been proposed at all metro stations.

TRAFFIC MANAGEMENT INCLUDING PARKING MANAGEMENT

Traffic Management proposals in CMP consists of development of a parking
strategy, junction improvement, planning of ITS systems, removal of
encroachment at various locations etc. in order to shape the frame work for

the future provision, management and maintenance of traffic.

Traffic Management proposals in CMP includes:

Removal of encroachments on major roads.
Substantial improvements in junctions by providing proper signages and
markings - Creek Junction, Gokhale Road Junction, Shivaji Chowk, Kasarvadavli

Junction and Shil Phata Junction etc.
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Education & Enforcement - Overall awareness of the traffic discipline and
compliance with the traffic rules by road users in Thane is far below the
desired level.
Installation of ITS systems at major junctions for easy flow of traffic.
Other Traffic Management Measures
0 Bus stops should be at least 60 m away from the junctions
0 Bus bays should be considered at all possible bus stop locations
0 Auto parking should be banned near all junctions and moved at least
50m away from junctions.
0 On street parking should be banned at critical locations on all major
roads. To curb the menace of haphazard and illegal parking on main
roads-measures like restricted parking, time limit parking and metered

parking should be thought.

The development of Parking Strategy has been based on understanding of the
parking supply and demand position in Thane City. The parking strategies that

would be considered for Thane include:

Thane Municipal Corporation prepared Parking Policy and Plans to cater for on-
street parking of about 6,800 for 2-wheeler, 2,600 for 3-wheeler, 4,100 for 4-

wheeler and 630 for heavy vehicles including buses. This is free of cost.

Of-street paid parking’s has been developed at Ashar Complex, Kacharali Talao
and Gaodeo Market for 300 for 2-wheeler, 150 for 3-wheeler and 80 for 4-
wheeler.

Core city experiences very high parking demand with no land available for
creation of off-street parking infrastructure.

Existing bus terminals have been utilized to create parking in core city area.

Specific areas for ambulance parking have been identified.

As per CMP, to encourage the use of off street parking facility, the on street
parking charges should be kept higher than off street parking fees. The pricing
should be based on three aspects viz type of parking, location and demand

management.
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2.7.

2.7.1

2.7.2

2.8.

TRAFFIC CHARACTERISTICS

Traffic Volumes and Composition

The daily traffic volumes total vehicles in terms of numbers of vehicles and
Passenger Car Units (PCUs) have been computed at various mid-block
locations. The counts observed at different locations varies from varies from
32,520 Vehicles (27,931 PCU’s) at Gokhale Road near Navpada to 1,09,102
Vehicles (2,25,220 PCU’s) along Bhiwandi Bypass Near Thane Creek Bridge

throughout a normal working day.

Speed and Delay Characteristics

It is observed that about 52% of the total road network has journey speed upto
20 kmph during peak hours. About 24% of surveyed network has journey
speed between 21-30 kmph and only 24% of road network has journey speed
more than 30 kmph. Average Journey Speed during peak is observed to be 20

kmph.

The delays are caused mostly by traffic signal which account for about 39% in
the peak hour, while traffic signal with congestion account for about 25%.

Whereas in the off peak period, traffic signal accounts for 49%.

TRAFFIC SAFETY

The increase in number of private vehicles and inter mixing of slow and fast
moving vehicles on road has led to increase in number of accidents on roads in
Thane, which is a cause of concern. Considering the urban expanse, population
growth and increased trends of vehicles on city roads; the safety of commuters

is equally vital.

There are many reasons for the growth in the number of accidents in Thane
such as increase in population and rise in vehicle ownership. They are also
caused due to the casual approach of road users in observing driving rules,
adhering to safety precautions and regulations. Over-speeding and negligent
driving have proved to be a frequent cause of serious and fatal accidents.
Similarly, poor road geometry has also increased the incidence of accidents on
urban roads. One of major causes of pedestrian safety is endangered by
extended trading activities of shops and commercial activity on footpaths and

sidewalks. This compels the pedestrians to clog the road space, hence give a
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chance to accidents.

Table 2.5 shows the number of accidents in recent years along-with the

number of fatalities and series/ minor injuries occurred.

TABLE 2.5: ROAD ACCIDENT STATISTICS IN MUMBAI

Year | Fatal Accidents | Total Accidents Killed | Injured
2013 481 23,512 502 4,250
2014 534 23,490 557 4,140
2015 586 23,468 611 4,029
2016 529 3379 562 3517

Source: Year-wise Statistics on Road Accidents in Mumbai, India, MORTH, 2013-16

2.9.

2.10.

INTERMEDIATE PUBLIC TRANSIT (IPT)SYSTEM

Intermediate Public Transport (IPT) modes i.e. Taxi and Auto in Thane city 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.Private taxis,
On demand taxi and cabs are also available by Coolcabs, Meru Cabs, Ola Cabs,
Uber Cabs, Mega Cabs, Easy Cabs, etc. They provide services from Railway
Station, Major business & commercial centres of Thane and also to nearby

cities like Mumbai, Navi Mumbai, Raigad, Pune, Khopoli, etc.

PUBLIC TRANSPORTATION SYSTEM

Public transport offers economies of scale with minimised road congestion and
low per capita road usage. Cheaper and affordable public transport systems
world over have proved to promote mobility — move people more efficiently
and safely with increased opportunities for education, employment, social

development etc.

The Thane Municipal Transport Service, operating under the name "Thane
Municipal Transport (T.M.T.)" is the transport wing of Thane Municipal
Corporation, which operates a large number of bus lines in the Thane

metropolitan area. These buses are called Thane Municipal Transport or T.M.T
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bus. TMT bus serves the entire Thane City. It also has operation outside city
limits into neighbouring Mumbai, Bhiwandi, Navi Mumbai, Kalyan Dombivali,
Mira-Bhayandar and Vasai Virar, where it provides regional connectivity to
Thane (Table 2.6).

Thane Municipal Corporation started its own transport service on 9 February
1989, known as TMT. TMT is the major bus service provider in Thane. TMT has
all its bus depots in Thane and numerous bus stops. There are various kinds off
bus in services right from ordinary, Mini, Midi, AC, Non AC etch to cater to
different needs. The largest depot is at Wagle Estate.TMT operates its buses
inside Thane city and also towards Kalwa & Mumbra. TMT buses ply from
Thane to Bhiwandi, Mira Road, Mulund, Borivali, Andheri, Nalasopara, BKC and
Dombivali. Thane TMT Bus Service the best connectivity of Mumbai western

suburban like Borivali, Andheri, Bandra B.K.C., Mira Road, Nalasopara.

TABLE 2-6: DETAILS OF TMT TRANSPORT SYSTEM

o Description Remarks
no.
1 | Total number of buses operational on road (No.) 472
2 | Total number of buses under ownership of TMT 472
3 | Average daily number of TMT operating in the city (No.) 297
4 | Total number of Bus stations BRTS 472
5 | Total No. of Bus terminals , Metro stations having Passenger 12
Information System
6 No. of public transport vehicles & IPT with functional on board 195
GPS/GPRS and connected to common control centre.

Other Bus Transport Systems connects the major locations of Thane to other MMR
regions of more frequency. Navi Mumbai Municipal Transport (NMMT), Mira
Bhayandar Municipal Transport (MBMT), Vasai Virar Municipal Transport
(VWMT)&Brihan Mumbai Electric Supply and Transport (BEST) and State Transport
Corporation (ST) ply through or from/to Thane.
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2.11.

1.7.1

REVIEW OF PAST STUDIES

The major studies carried out in the past by various organizations for transport

system improvements in TMC area are as follows:

e Comprehensive Mobility Plan for the city of Thane, 2018

e Detailed Project Report for Mumbai Metro Line 5, 2016

e Detailed Project Report for Mumbai Metro Line 4, 2016

e New Suburban railway station on central line between Thane and Mulund
railway stations, 2015

e LRTfor Thane, 2014

e Comprehensive Transportation Study for MMR, 2008

e City Development Plan, 2006

e MRTS for Thane, 1998-2002

Brief descriptions of the above studies are presented as follows:

Comprehensive Mobility Plan for the city of Thane, 2018

Comprehensive Mobility Plan (CMP) has been prepared in 2018 for Thane.
CMP envisions a need for a mass rapid system is felt where long distance trips
within the City are conveniently addressed and are complimented by safe

efficient and economical services.

Comprehensive Mobility Plan has been prepared for a planning period of 20
years with a vision for transport in Thane to ensure that the city has a planned,
best performing transport systems to address the needs and concerns of the
City. The objectives of CMP is to develop specific actions in form of short,
medium and long term improvement proposals that will achieve the

transportation vision for the area.

a. Mass Transit Proposals:
Based on estimated peak hour travel demand, the following public

transport proposals have been assessed for Thane city.
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Mass Rapid Transit System of about 27.5 Kms identified HCMTR in

Phase 1.

e Mass Rapid Transit System of about 33.5 Kms connecting Thane to Navi
Mumbai in Phase 2.

e Sub-urban Proposals Thane-Bhiwandi Line — 12.5 km;

e Metro proposals Ghatkopar-Mulund-Thane (M5) and Thane-
Ghodbunder-Dahisar (M12) — 40 km;

e Metro/ Monorail proposals Thane-Bhiwandi-Kalyan Dombivali — 32

kms

Development of the new sub-urban railway corridors, metro and mono-rail

corridors connecting Thane with other sub-regions of MMR as mentioned

above, have been assessed holistically using the analysis of travel demand of

entire MMR in different horizon years.

b. Landuse Transport Integration Plan:

The urban sprawl in Thane has taken place in almost all the directions. One
of the strategies of integrating land use and transport is consideration of
Transit Oriented Development (TOD) strategy. This concept can be applied
along the major identified mobility corridors that have the potential to

carry higher order mass transit systems.

Non-Motorized Transport (NMT) Plan:

In view of high share of pedestrian and NMT trips, CMP has proposed
certain measures and proposals to improve non motorised transport which
include footpath and cycle tracks in primary and secondary road networks,
pedestrian phase signals at identified intersections, Covered Walkways for
pedestrian, grade separated pedestrian crossing facilities and cycle

rickshaw management.

Traffic Management Plan:

Junction improvement plans has been considered as a part of short term
improvement plan. As a part of traffic management strategy, it is
recommended to remove the encroachments along road, installation of
traffic signals, Setting up of a Road Accident Analysis System (RAAS),

Provision of anti-crash barrier railing, Provision of adequate street lighting
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on all arterials, sub-arterials, collectors, and local roads etc.

1.7.2 Detailed Project Report for Mumbai Metro Line 4, 2016

Detailed Project Report for Mumbai Metro Line 4 ( Wadala — Ghatkopar —
Mulund — Thane — Kasarvadavali) Metro corridors was prepared by DMRC in
year 2016. The salient features of the recommended metro rail system and

engineering are summarized below:

Gauge (Nominal): 1435 mm

e Maximum operating speed 80 kmph, Scheduled speed for this corridor

has been taken as 35 Kmph.
e 6 Car rake with 25 KV AC, Overhead Catenary Current Collection System
e Automatic Fare collection system with POM and Smart card etc.

e the traffic projection and the train operation plan is presented in Table
2.7 and Table 2.8

TABLE 2.7 TRAFFIC PROJECTION FOR HORIZON YEAR

Year Total Trip Average Lead (KM) | Maximum PHPDT
2021 870198 10.1 28107
2031 1213177 10.25 33417
TABLE 2.8 TRAIN OPERATION

Particulars 2021 2031

Cars/trains 6 6

Head way (Minutes) 3.75 3

No. of Rakes 36 44

No. of Coaches 216 264

Max. PHPDT Demand 28107 33417

PHPDT Capacity Available 28096* (35904**) |35120* (44880**)

* @ 6 persons per square meter of standee area
** @ 8 persons per square meter of standee area

Maintenance Depot has been proposed near Kasarvadavali Station (main
depot) and near Ghatkopar (stabling depot). Total land area proposed for

maintenance facilities is 30.00 Ha.
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1.7.3

1.7.4

1.7.5

Detailed Project Report for Mumbai Metro Line 5, 2016

Detailed Project Report for Mumbai Metro Line 5 corridors was prepared in
year 2016.
e Thane Bhiwandi Kalyan corridor has been assessed as 18000 PHPDT for
2021 and this is likely to increase to 26000 PHPDT by the year 2031
e Proposed peak hour headway for 2021 is 5 minutes and Train capacity is
1756 passengers.
e Proposed Thane — Bhiwandi — Kalyan corridor is 24.9 km long and have 17
stations. All stations are elevated stations and are located at an average

distance of 1.5 km apart. Average station length would be 180 m.

New Suburban railway station on central line between Thane and Mulund

railway stations, 2015

There is four sub-urban railway stations in TMC limits viz. Thane, Kalwa,
Mumbra and Diva. Since Thane railway station is used for sub-urban as well as
inter-city train travel. Thane emerged as the most crowded station followed by
heavy weight junctions like CST and Dadar in MMR. TMC intends for
implementation of additional sub-urban station (proposed as part CTS MMR
Study) between Mulund and Thane as the distance between the stations is
about 2.5 km. The new sub-urban station is Kopri planned at Dharamveer
Nagar near the Mental hospital about 1.5 km from Thane station in between

Thane and Mulund stations.

About 2.6 lakh passengers per day were anticipated and considering that
Passenger density will increase at the rate of 4% per annum and escalating this
percentage upto 2041. It is expected that this traffic will approach the station
by means of public transport system, private transport or as pedestrians in the
ratio of 50, 30 and 20 respectively. The Road network connectivity will have to

be planned to cater for these modes of traffic.

LRT for Thane, 2014

Thane's Comprehensive Mobility Plan, developed in 2009, outlined many
scheme to tackle transport challenges Due to emerging growth in and around

Thane. These schemes were further detailed out in this study into strategic
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1.7.6

level interventions by developing short term, mid-term and long term plans as
well as identifying several suitable projects to provide a sustainable transport
solution to not only support but also augment Thane's rapid development and

transformation.

The proposed at-grade BRTS was one among the many schemes for developing
the city which later on converted to LRTS. In view of the increasing transit
demand, the first project viz. at grade BRTS, was later converted to a Light Rail

Transit by Thane Municipal Corporation.

Comprehensive Transportation Study for MMR, 2008

The Government of Maharashtra through MMRDA with technical assistance
from the World Bank under MUTP has embarked on preparing the
Comprehensive Transportation Study (CTS) for MMR known as TRANSFORM
(Transportation Study FOR the region of Mumbai) with prime objective of
identifying travel pattern of residents in MMR and recommend long term

comprehensive transportation strategy for MMR up to 2031.

Brief summary of the study findings and recommendations for 2016, 2021 and

2031 are presented as follows:

e The length of metro network for the horizon year 2016 and 2021 is 208 km
and 318 km respectively, which further expands to 435 km by 2031. Most
of the metro network proposed by 2016 is located in MCGM and Navi
Mumbai.

e Total length of new suburban rail network is approximately 248 km. The
majority of the new suburban rail network corridors are required by 2016,
with minimal addition thereafter. Only twin track corridors have been

proposed, with one track per direction.

e The highway network, which includes higher order transport network (fully
access controlled) and arterial corridors for the horizon year 2016, 2021
and 2031 is 982 km, 1,229 km and 1,740 respectively. It is recommended
that, all major sea-links and bridges will have the lane configuration

reflecting 2031 requirements.
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1.7.7

1.7.8

e Exclusive Bus Lanes (EBL), Passenger Water Transport (PWT) on the west
coast, east coast have been proposed for the horizon years where the

travel demands were insufficient.

e Inter-State bus terminals, inter-city/ intra regional bus stations, major/
minor truck terminals, inter-city rail terminals have been proposed as part

of transport plan for the horizon years .

e Road safety measures, traffic management measures include intersection
improvements, flyovers/ interchanges, pedestrian facilities, ROBs/ RUBs,
footpath improvements, traffic signal installation/ Area Traffic Control

Systems, etc are being recommended.

e Alternative institutional arrangements have been examined such as
“Reinforcing the coordinating role of MMRDA” and “Establishing a new
Unified Metropolitan Transport Authority (UMTA)".

City Development Plan for Thane, 2006

CDP was prepared in 2006 in line with goals and objectives of JNnNURM,
focusing on major aspects like provide equitable and sustainable infrastructure
to the city. The study area extends over 128.23 Sgkm of Thane Municipal
Corporation (KMC) comprising of 11 sectors and 95 wards with a population of
12.61 Lakh in 2001.

The Vision and CDP Thane focuses on —

a) Identification of thrust areas and effective exploitation of cities growth
engines.

b) Initiation of financial reforms to achieve desired strength

c) Efficient and equitable development by accommodating urban poor for
sustainable city development.

d) Promoting means of livelihood of urban poor.

e) Enhancement in governance by implementing various models.

MRTS for Thane, 1998-2002

GOM and Thane Municipal Corporation (TMC) had carried out preliminary
studies through RITES (1989) and CIDCO (1994) and reservation for the

proposed ring railway was made in the development plan of Thane city.
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Considering the urgency of implementation of the proposed MRT system,
Government of Maharashtra has appointed Maharashtra State Road
Development Corporation Ltd. (MSRDC) as the nodal agency for carrying out
necessary studies and implementing the MRT system in public private
partnership. The MSRDC in association with Thane Municipal Corporation
(TMC) and Ministry of Urban Development (MoUD), Government of India
accordingly initiated the necessary program of action by inviting offers for
consultancy services and appointed the Consortium led by M/s.Consulting
Engineering Services (India) Limited (CES) with PBK&D (UK), LPT Consultants
(Malaysia) as associates and UTI Securities Exchange Limited (UTISEL), and
Architects (USA) as consortium members, to prepare Detailed Project
Report (DPR) for the proposed MRTS for Thane City.

The base year daily travel demand (excluding intra - zonal trips) assessed was
17.6 lakhs trips. Four stage transport planning model was used for forecasting
the ridership on MRT system. The travel demand estimated for the years 2006
and 2031 are 23.1 and 33.8 lakhs trips respectively including walk trips.

A master plan of MRTS Network to serve the future development pattern of
Thane (2031) has been formulated. It includes the Ring, North-South Axial and
West-East Axial corridors. These corridors were named as Green, Red and Blue
corridors pass through and intersect at the envisaged Town Centre providing
high accessibility. The Thane MRTS Network integrates with the suburban
railway system at thane, Mumbai and Diva Stations. A number of transfer
station amongst the corridors were also envisaged. The car depot is proposed

at Balkum. The details are as under.

Corridor Length(Km)
Ring (Green) 16.05
North South Axial (Red) 11.20
West East Axial (Blue) 18.50
2.12. ISSUES AND PROSPECTS
1.12.1. Existing Traffic Characteristic and Related Issues

The existing traffic and transport issues and concerns in the study area are

listed as follows and are presented in Figure 2.1.
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Lack of citywide good and quality public transport system

Encroachment of footpaths / Unorganized On-street parking causing reduction
in efficient roadway width

Lack of pedestrians facilities like footpath along major roads resulting in
pedestrian spill over on right of way

un-organised operations of shared auto services

Absence of necessary infrastructure such as bus stop, lighting etc.

The said issues and concerns are widespread in the Thane City which reduces
the efficiency of road carriageway leading to congestion and causes
vulnerability to road users. Other reasons for congestion include
encroachment of road space by street vendors, unauthorized movement of
auto-rickshaws and tempos which have not been regularized. With increase in
population and dependence on personalized modes of transport, increase in
road accidents the transport system requires expansion and augmentation for
safe, efficient, convenient travel and further to reduce the pollution level in the
City.
FIGURE 2.1: EXISTING ISSUES AND CONCERNS

i

Absence of Footpath near Vijay | 2. Roadside Encroachment near Kasinath

Nagari Ghanekar

3.

Lack of pedestrian facilities 4. On-street parking near JunaST
around Medulla Chowk Stop
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1.12.2. Air Pollution Levels

The pollution levels in the City are determined by the existing Ambient Air
Quality Index (AQl). The AQI considers three main pollutants (PM10, NO2 and
S0O2). There are four AQIl categories, namely Low (L), Moderate (M), High (H)
and Critical (C). The pollution level classification is presented in Table 2.9. the

pollution level in Thane for last five years is presented in Table 2.10

TABLE 2.9: POLLUTION LEVEL CLASSIFICATION

Annual Mean Concentration Range (ug/m3)
Pollution level SO02 NO2 PM10
Low (L) 0-25 0-20 0-30
Moderate (M) 26-50 21-40 31-60
High (H) 51-75 41-60 61-90
Critical (C) >75 >60 >90
Source: Central Pollution Control Board, Annual reports
TABLE 2.10: AMBIENT AIR QUALITY TREND OF THANE
Year SO, NO, PMy,
2013-14 20 12 70
2014-15 16 33 110
2015-16 28 58 117
Average 21 34 99
Pollution level Low Moderate Critical

Source: Central Pollution Control Board, Annual reports
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TRAVEL CHARACTERISTICS
AND DEMAND ESTIMATES

Maharashtra Metro Rail Corporation has appointed another consultant for
preparation of traffic and travel database, travel demand modelling and CMP. The
data and analysis from CMP 2018 has been used for the preparation of this
Chapter.

3.1 TRAFFIC AND TRANSPORTATION STUDIES UNDERTAKEN

3.1.1 Study Area and Zoning

The geographic area within the jurisdiction of Thane Municipal Corporation (TMC)
is taken as the study area. The TMC study area comprise of about 147.0 Sq. km. For
the purpose of analysis and development of travel demand forecasting model, the
study area is subdivided into smaller areas known as Traffic Analysis Zones (TAZs) .
A traffic zone system is developed for the Study Area based on the existing ward
boundaries and natural physical barriers. It is sufficiently detailed to capture inter
zonal trips. The study area for Thane has been divided into 95 Zones. The traffic

zones of the study area is presented in Table 3.1.

TABLE 3.1: TRAFFIC ZONES IN STUDY AREA

TAZ No TAZ Name TAZ No TAZ Name
1201 Wagbil 1249 Azad Nagar
1202 Patlipada 1250 Panchsheel Nagar
1203 Kolshet 1251 Vrindavan
1204 Chitalsar 1252 Saket Complex
1205 Dokali 1253 Amrut Park
1206 Balkum 1254 Bhudhaji Nagar
1207 Balkumpada 1255 Mukund Staff Colony
1208 Sainath Nagar 1256 Samrat Nagar
1209 Kharegaon 1257 Chatrapati Shivaji Hospital
1210 Goutam Nagar 1258 M. G. Garden
1211 Rana Nagar 1259 Shivaji Nagar
1212 Rehemani Colony 1260 Vadgholkar Hospital
1213 Bombay Colony 1261 Sambhaji Nagar
1214 Diva 1262 Louis Wadi
1215 Sabe 1263 Regional Transport Office
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TAZ No TAZ Name TAZ No TAZ Name
1216 Shil 1264 Ambica Nagar 2
1217 Sanjay Nagar 1265 Kisan Nagar
1218 Shanti Nagar (Mumbra) 1266 Railadevi Tank
1219 Thakurpada 1267 Hindustan Breweries
1220 Samrat Nagar 1268 Jaibhawani Nagar
1221 Parsik Tunnel 1269 Patil Nagar
1222 Mafatlal Colony 1270 Runwal Plaza
1223 Vitava 1271 Laxmi Market
1224 United Sports Club 1272 Samatha Garden
1225 Valmiki Nagar 1273 Shashtri Nagar
1226 Kopri 1274 Joshi School
1227 Kopri Colony 1275 J K Gram
1228 Thane Railway Stn (E) 1276 Khopat
1229 Siddharth Nagar 1277 Rabodi
1230 Bara Bungalow 1278 Kranti Nagar
1231 Dharamveer Nagar 1279 District Court
1232 St. Lawrence School 1280 D K Stadium
1233 Vaishali Nagar 1281 Shivaji Path
1234 Kisan Nagar 2 1282 Vartak Hospital
1235 Padwal Nagar 1283 Mahavarkar Nursing Home
1236 Bhat Wadi 1284 SIES Jr College
1237 Kisan Nagar 3 1285 Jeejamata Nagar
1238 Suraj Hospital 1286 Ramchandra Nagar 2
1239 Shanti Nagar 1287 Sundarvan Park
1240 Kailash Nagar 1288 Ramabai Ambedkar Ngr
1241 Ram Nagar 1289 Runwal Nagar
1242 Hanuman Nagar 1290 Uthalsar
1243 Savarkar Nagar 1291 Charai
1244 Lokmanya Nagar 1292 Vaidya Hospital
1245 Tikuji Ni Wadi 1293 Tekdi Bungalow Road
1246 Kisan Nagar 4 1294 Namdeo Wadi
1247 Manpada 1295 Chandan Wadi
1248 Subhash Nagar

Source: Comprehensive Mobility Plan, 2018

3.1.2

Landuse Surveys

The distribution of the road network with respect to abutting land use is presented

in Table 3.2. It is seen that the road network is abutted by residential land use upto

an extent of about 28%, commercial about 8% and Institutional landuse about 1.7%.
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3.1.3

3.14

TABLE 3.2: DISTRIBUTION OF ROAD NETWORK AS PER ABUTTING LANDUSE

Left Right Average
S.No | Type :{I:):‘c)i length % Roa(dKI:Ir;gth %
1 Residencial 54.28 29.66% 47.02 25.69% | 27.68%
2 Commercial 14.12 7.72% 15.56 8.50% 8.11%
3 Mixed 61.88 33.81% 67.44 36.85% | 35.33%
4 Institutional 2.80 1.53% 3.50 1.91% 1.72%
5 Industrial 24.44 13.36% 22.56 12.33% | 12.85%
6 Forest 14.28 7.80% 6.12 3.34% 5.57%
7 Agricultural 11.20 6.12% 20.80 11.37% | 8.75%
Total 183.00 100.00 183.00 100.00 | 100.00

Source: Primary Survey (CMP-2018)
Traffic and Transportation Surveys

A number of traffic & travel surveys were conducted to appreciate and quantify the
characteristics of commuter travel within the Study Area. This data analysis has

helped us in developing the Travel Demand Model.

Classified Traffic Volume Counts

Classified traffic volume surveys were carried on average weekday to quantify the
volume of traffic moving along various road sections in the study area. The counts
were carried out for 16-hour at mid block/screen line and Intersection locations and
for 24 hour at outer cordon locations. The survey locations were selected in a
manner that would cover the entire study area and assist in understanding the
traffic pattern within the study area as well as with adjacent urban settlements.
These surveys help in assessing the existing traffic problems in the study area as

well as to validate the transport demand models.

Screen Line/Mid-Block Survey

The quantum and temporal variation of daily vehicles and trips moving in the study

area has been carried out in the following sections.
Traffic Volume (Average Daily Traffic)

The traffic counts both in terms of numbers of vehicles and Passenger Car Units

(PCUs) have been computed at various screen line/mid-block locations as presented
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in Table 3.3. It is observed that the traffic at different locations varies from 32,520
Vehicles (27,931 PCU’s) at Gokhale Road near Navpada to 1,09,102 Vehicles
(2,25,220 PCU’s) along Bhiwandi Bypass Near Thane Creek Bridge throughout a

normal working day.

TABLE 3.3: DAILY TRAFFIC VOLUME AT SCREEN LINE/MID-BLOCK LOCATIONS

S. No | Name of Mid-Block/Screenline Location Total Total
Vehicles | PCU’s

1 Bhiwandi Bypass Near Thane Creek Bridge 1,09,102 | 2,25,220

2 Hutatama Maruti kumar Marg, Near Khopat 65,807 60,331

3 Gokhale Road near Navpada 32,520 27,931

4 Kalwa Bridge 99,612 | 1,14,825

5 LBS Marg Near Teen Hath Naka 39,316 37,208

6 Mahapalika Marg Near Nitin Company 64,967 54,951

7 Thane Godbhundr Raod near Patlipada 84,884 1,40,356

8 Mumbra Panvel Road 66,214 90,448

Source: Primary Survey (CMP-2018)

Peak Hour Traffic Characteristics

The peak hour traffic at the Screen Line/Mid-Block locations is presented in Table
3.4. The morning peak hour volume varies from 3,631 PCUs (4,878 vehicles) on
Gokhale Road near Navpada to 27,026 PCUs (17,456 vehicles) along Bhiwandi Bypass
Near Thane Creek Bridge & evening peak hour volume varies from 2,793 PCUs (3,902
vehicels) on Gokhale Road near Navpada to 27,026 PCU’s (18,547 vehicles) along
Bhiwandi Bypass Near Thane Creek Bridge.

Directional Distribution of Traffic

It can be observed that peak hour peak directional traffic at Screen Line/Mid-block
locations generally varies from 50.8% at Kalwa Bridge to 56.5% at Thane Godbhundr

Raod near Patlipada. The details are presented in Table 3.4.
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TABLE 3.4: INTENSITY AND DIRECTIONAL DISTRIBUTION OF TRAFFIC AT SCREEN LINE/MID-BLOCK LOCATIONS

Total Traffic

Morning Peak

Evening Peak

Directional Distribution

. . . % of % of % of % of |Peak Off Peak
S. No. |Location of Mid-Block/Screen Line
Veh. PCU's Veh. [Total [PCU's [Total |Veh. |Total |PCU's |[Total |Direction Direction
Traffic Traffic Traffic Traffic |% %
Bhiwandi Bypass Near Thane Creek
1 Brid 1,09,102| 2,25,220|17,456| 16% |27,026| 12% |18,547| 17% |27,026| 12% 56.2 43.8
ridge
Hutatama Maruti kumar Marg, Near
2 65,807 | 60,331 | 8,555 | 13% | 6,636 | 11% | 7,239 | 11% | 6,636 | 11% 52.1 47.9
Khopat
3 Gokhale Road near Navpada 32,520 | 27,931 | 4,878 | 15% | 3,631 | 13% | 3,902 | 12% | 2,793 | 10% 51.5 48.5
4 Kalwa Bridge 99,612 |1,14,825|11,953| 12% [11,483| 10% | 9,961 | 10% | 13,779| 12% 50.8 49.2
5 LBS Marg Near Teen Hath Naka 39,316 | 37,208 | 5,504 | 14% | 4,093 | 11% | 4,325 | 11% | 3,349 | 9% 53.5 47.5
6 Mahapalika Marg Near Nitin Company | 64,967 | 54,951 |10,395| 16% | 7,144 | 13% | 7,796 | 12% | 7,144 | 13% 52.4 47.6
7 Thane Godbhundr Raod near Patlipada | 84,884 |1,40,356| 9,337 | 11% |16,843| 12% | 7,640 | 9% |14,036| 10% 56.5 43,5
8 Mumbra Panvel Road 66,214 | 90,448 | 9,270 | 14% | 9,045 | 10% | 7,284 | 11% | 10,854 12% 53.2 44.8

Source: Primary Survey (CMP-2018)
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Turning Movement Counts at Intersections

Classified traffic volume count surveys have been conducted at selected
intersections locations. The output provides total daily traffic, hourly traffic
variations and peak hour traffic flow/composition for all directional movements and

individual arms at each intersection.

Classified turning movement count surveys were carried out on weekday to
guantify the volume of traffic moving along various road sections in the study area.
The survey locations were selected in a manner that would cover the entire study
area and assist in understanding the traffic pattern within the study area as well as

with adjacent urban settlements.

Traffic Volume (Average Daily Traffic — 16 hours)

The intensity of traffic at intersection locations is given in Table 3.5. It can be seen
that EE Highway — Teen Hath Naka handles the maximum daily traffic of
5,68,122PCUs (4,74,813 vehicles) followed by GB Road — Pokhran Road No 2 with
3,18,625 PCUs (2,68,974 vehicles) while the least daily traffic is observed on Old NH-
4 Retibhander with 64,108 PCUs (48,053 vehicles). The survey involved 15 minutes’
interval direction wise classified traffic volume counts for each movement at the
intersection-continuously for 16 hours (0600 hours to 2200 hours) on a typical

working day.

TABLE 3.5: DAILY TRAFFIC VOLUME AT INTERSECTION SURVEY LOCATIONS

S. No. | Junction/Intersection Name Total Vehicles Total PCUs

1 GB Road — Hypercity junction 1,56,971 1,58,025

2 GB Road - Dmart 1,08,100 1,39,449

3 GB Road — Patlipada 58,800 80,556

4 GB Road — Manpada 87,245 1,03,081

5 GB Road- Tulsidham Junction 72,460 95,647

6 GB Road — Kapurbawdi 1,50,146 1,60,063

7 GB Road — Pokhran Road No 2 2,68,974 3,18,625

8 EE Highway — Teen Hath Naka 4,74,813 5,68,122
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S. No. | Junction/Intersection Name Total Vehicles Total PCUs
9 EE Highway- Wagle Estate Road Junction 1,05,855 1,25,598
10 EE Highway - Cadbury Junction 1,01,905 1,35,166
11 GB Road — Majiwada 1,76,280 1,71,796
12 EE Highway — Saket Road Junction 1,40,528 1,66,285
13 Station Road — Uthalsar Naka 46,478 1,61,381
14 Kalwa Bridge Thane Side 1,97,131 2,56,946
15 Kalwa Bridge Kalwa side 1,00,159 1,35,400
16 Old NH-4 Retibhander 48,053 64,108

17 Old NH-4 Shilphata 1,08,929 1,40,178
18 Pokhran Road — Gladis Alwaris Marg Jn 1,64,824 2,14,376
19 Gladis Alwaris Marg — Hirandani Meadows Jn | 1,18,272 1,56,119
20 Khopat Jn on old Agra Road 65,450 83,122

21 Jail Rd — Near Jail Lake 75,654 94,568

22 Wagle Estate Road No.22 49,568 1,32,041
23 Naupada Jn — Near Malhar Cinema 1,05,662 1,42,821
24 Pokhran Rd no — 1, Kores Junction 1,06,044 1,32,699
25 Saket Road Jn — On Old Agra Road 50,223 65,289

26 Mahapalika Bhavan Rd —on LBS Marg 49,568 1,32,041

Source: Primary Survey (CMP-2018)

Peak Hour Traffic Characteristics

The peak hour traffic characteristics and composition of total traffic at each
intersection is presented in Table 3.6. The maximum morning and evening peak
hour traffic varies at EE Highway — Teen Hath Naka with 59,653 PCUs to 4,552 PCUs
at Old NH-4 Retibhander. The maximum share of buses is observed to be 6.6 % at GB
Road — Hyper city junction while the share of slow modes varies from 0% (GB Road —
Dmart) to 3.4% (Pokhran Rd no — 1, Kores Junction). Goods vehicles comprise about
2.3% at Wagle Estate Road No0.22 to 42% at GB Road — Kapurbawdi.
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TABLE 3.6: INTENSITY AND PEAK HOUR TRAFFIC AT INTERSECTIONS
Morning Peak Evening Peak
S. No. | Name of Intersection Total Total (PCU's) % of % of % of % of
(Nos.) (Veh.) | Total | (PCU's) | Total (Veh.) | Total (PCU's) | Total
Traffic Traffic Traffic Traffic
1 GB Road — Hypercity junction 1,56,971 | 1,58,025 12,558 | 8% 14,696 | 9.30% | 11,616 | 7.40% | 12,326 | 7.80%
2 GB Road — Dmart 1,08,100 | 1,39,449 8,324 | 7.70% | 11,714 | 8.40% | 8,918 | 8.25% | 11,853 | 8.50%
3 GB Road — Patlipada 58,800 | 80,556 5,527 |9.40% | 7,733 | 9.60% | 4,057 | 6.90% | 5,961 | 7.40%
4 GB Road — Manpada 87,245 1,03,081 7,241 | 8.30% | 8,865 | 8.60% | 6,456 | 7.40% | 8,040 | 7.80%
5 GB Road- Tulsidham Junction 72,460 | 95,647 5,797 | 8% 8,034 | 8.40% | 4,710 | 6.50% | 6,600 | 6.90%
6 GB Road — Kapurbawdi 1,50,146 | 1,60,063 10,510 | 7% 11,845 | 7.40% | 11,561 | 7.70% | 12,805 | 8%
7 GB Road — Pokhran Road No 2 2,68,974 | 3,18,625 22,863 | 8.50% | 27,720 | 8.70% | 25,284 | 9.40% | 30,907 | 9.70%
8 EE Highway — Teen Hath Naka 4,74,813 | 5,68,122 37,035 | 7.80% | 46,586 | 8.20% | 48,906 | 10.30% | 59,653 | 10.50%
EE Highway- Wagle Estate Road
9 . 1,05,855 | 1,25,598 8,998 | 8.50% | 10,927 | 8.70% | 8,363 | 7.90% | 10,425 | 8.30%
Junction
10 EE Highway - Cadbury Junction 1,01,905 | 1,35,166 9,477 | 9.30% | 12,841 | 9.50% | 8,764 | 8.60% | 12,165 | 9%
11 GB Road — Majiwada 1,76,280 | 1,71,796 14,808 | 8.40% | 15,462 | 9% 12,868 | 7.30% | 13,056 | 7.60%
EE Highway - Saket Road
12 . 1,40,528 | 1,66,285 13,491 | 9.60% | 16,629 | 10% 9,696 | 6.90% | 12,305 | 7.40%
Junction
13 Station Road — Uthalsar Naka 46,478 1,61,381 4,648 | 10% 16,461 | 10.20% | 3,904 | 8.40% | 14,202 | 8.80%
14 Kalwa Bridge Thane Side 1,97,131 | 2,56,946 17,742 | 9% 23,896 | 9.30% | 15,770 | 8% 21,583 | 8.40%
15 Kalwa Bridge Kalwa side 1,00,159 | 1,35,400 7,011 | 7% 10,290 | 7.60% | 6,610 | 6.60% | 9,478 7%
16 Old NH-4 Retibhander 48,053 64,108 3,316 | 6.90% | 4,616 | 7.20% | 3,268 | 6.80% | 4,552 | 7.10%
17 Old NH-4 Shilphata 1,08,929 | 1,40,178 8,714 | 8% 11,635 | 8.30% | 8,388 | 7.70% | 11,495 | 8.20%
18 Pokhran Road — Gladis Alwaris | 1,64,824 | 2,14,376 12,856 | 7.80% | 17,364 | 8.10% | 11,043 | 6.70% | 15,221 | 7.10%
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Morning Peak Evening Peak
S. No. | Name of Intersection Total Total (PCU's) % of % of % of % of
T (Nos.) ota > (Veh.) | Total | (PCU's) | Total | (Veh.) | Total | (PCU's) | Total
Traffic Traffic Traffic Traffic
Marg Jn
Gladis Alwaris Marg — Hirandani
19 Mead | 1,18,272 | 1,56,119 9,935 | 8.40% | 13,582 | 8.70% | 10,881 | 9.20% | 14,831 | 9.50%
eadows Jn
20 Khopat Jn on old Agra Road 65,450 83,122 4,843 | 7.40% | 6,400 7.70% | 5,629 | 8.60% | 7,481 9%
21 Jail Rd — Near Jail Lake 75,654 94,568 6,733 | 8.90% | 8,700 | 9.20% | 5,901 | 7.80% | 7,755 8.20%
22 Wagle Estate Road No.22 49,568 1,32,041 4,659 | 9.40% | 12,808 | 9.70% | 4,164 | 8.40% | 11,356 | 8.60%
Naupada Jn — Near Malhar
23 i 1,05,662 | 1,42,821 8,136 | 7.70% | 11,569 | 8.10% | 7,925 | 7.50% | 11,426 | 8%
inema
Pokhran Rd no - 1, Kores
24 Juncti 1,06,044 | 1,32,699 9,968 | 9.40% | 13,137 | 9.90% | 6,787 | 6.40% | 9,156 6.90%
unction
Saket Road Jn — On Old Agra
25 Road 50,223 65,289 4,169 | 8.30% | 5,615 8.60% | 3,666 | 7.30% | 5,027 7.70%
oa
Mahapalika Bhavan Rd — on LBS
26 M 49,568 1,32,041 3,965 | 8% 11,012 | 8.34% | 4,070 | 8.21% | 11,356 | 8.60%
arg

Source: Primary Survey (CMP-2018)
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iii. Classified Traffic Volume Counts at Outer Cordon Survey

The classified traffic volume counts and origin destination surveys were carried out
at 7 outer cordon locations to know the intensity and trip making characteristics of

the traffic entering and leaving the study area.

Traffic Volume (Average Daily Traffic — 24 hours)

The traffic counts both in terms of numbers of vehicles and Passenger Car Units
(PCUs) have been computed for the total daily (24 hour) traffic at 7 Outer Cordon
locations (Table 3.7). It is observed that the traffic at different locations varies from
72,820 PCUs at Old Agra road, near Kasheli Bridge to 2,09,507 PCUs at Bhiwandi

Bypass Near Toll Naka on a normal working day.

TABLE 3.7: DAILY TRAFFIC VOLUME (24 HOURS) AT OUTER CORDON LOCATIONS

. Grand Grand
Location of Outer Cordon Total Total
No- (No.s) | (PCU's)
1 Thane Godbhunder Road near Octroi Naka 66,794 1,32,778
p Old Agra road, near Kasheli Bridge 49,350 72,820
3 Bhiwandi Bypass Near Toll Naka 1,01,490 2,09,507
4 Mumbra Panvel road near bharat Gears 38,788 75,294
5 Thane Bealpur Road Near near TMC Octroi Naka 48,825 94,733
6 Eastern Expresshighway , Near Anand Nagar Checknaka 1,19,629 1,60,870
7 LBS Marg Mulund Checknaka 68,964 95,451

Source: Primary Survey (CMP-2018)

Peak Hour Traffic Characteristics

The peak hour traffic at the Outer cordon locations is presented in Table 3.8. The
morning peak hour volume varies from 6554 PCUs at Old Agra road, near Kasheli Bridge
to 23046 PCUs at Bhiwandi Bypass Near Toll Naka & evening peak hour volume varies
from 8010 PCUs at Old Agra road, near Kasheli Bridge to 20,951 PCU’s at Bhiwandi
Bypass Near Toll Naka.

It can be observed that peak hour peak directional traffic at Outer Cordon generally
varies from about 50.8% at Bhiwandi Bypass Near Toll Naka to 56.5% at Eastern
Expresshighway, Near Anand Nagar Checknaka. The details are presented in Table 3.8.
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TABLE 3.8: INTENSITY AND DIRECTIONAL DISTRIBUTION OF TRAFFIC AT OUTER CORDON LOCATIONS

Name of Outer Cordon ] ] . . . c
] Total Traffic Morning Peak Evening Peak Directional Distribution
Location
% of % of % of % of | Peak Off Peak
ea
(Veh.) (PCU's) | (Veh.) | Total | (PCU's) | Total | (Veh.) | Total | (PCU's) | Total | Direction L
. . . . Direction %
Traffic Traffic Traffic Traffic | %
Thane Godbhunder Road
i 66,794 1,32,778 | 7347 | 11% 13278 | 10% 9351 | 14% 15933 | 12% 52.6 47.4
near Octroi Naka
Old Agra road, near
o 49,350 72,820 4935 | 10% 6554 9% 5922 | 12% 8010 11% 51.5 48.5
Kasheli Bridge
Bhiwandi Bypass Near
1,01,490 | 2,09,507 | 9134 | 9% 23046 | 11% 11164 | 11% 20951 | 10% 50.8 49.2
Toll Naka
Mumbra Panvel road
38,788 75,294 4655 | 12% 9788 13% 4655 | 12% 9035 12% 53.5 47.5
near bharat Gears
Thane Bealpur Road Near
] 48,825 94,733 6347 | 13% 9473 10% 4394 | 9% 8526 9% 52.4 47.6
near TMC Octroi Naka
Eastern Expresshighway ,
Near Anand Nagar | 1,19,629 | 1,60,870 | 13159 | 11% 19304 | 12% 19141 | 16% 20913 | 13% 56.5 43.5
Checknaka
LBS Marg Mulund
68,964 95,451 6896 | 10% 7636 8% 7586 | 11% 9545 10% 53.2 44.8
Checknaka

Source: Primary Survey (CMP-2018)
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3.1.5 Road Side Origin and Destination Interviews at Outer Cordon Locations

It is observed from Table 3.9 that the share of work and business purpose trips is
about 62.6%. The other purpose trips contribute to about 29.10% at outer cordon

location.

TABLE 3.9: DISTRIBUTION OF OUTER CORDONPASSENGERS BY TRIP PURPOSE

Trip Purpose
Mode Total
Work Business | Education | Social | Others Tourist
Car 54.50% | 5.75% 2.50% 5.20% | 26.90% | 5.20% 100%
2-Wheeler 54.60% | 10.40% 2.40% 2.70% | 29.90% | - 100%
Auto 47.80% | 14.80% 1.80% 490% | 30.50% - 100%
Avg. 100
52.30% | 10.32% 2.23% 4.27% | 29.10% 5.20%
Composition %

Source: Primary Survey (CMP-2018)

It is observed from Table 3.10 that about 63% of passengers travel on daily basis, 7%
Weekly, 11% Monthly and 19% Occasionally.

TABLE 3.10: DISTRIBUTION OF OUTER CORDON PASSENGERS BY TRAVEL FREQUENCY

Mode Travel Frequency
Total
Daily Weekly | Monthly | Occasionally
Car 58.60% 2.40% | 15.00% | 23.90% 100%
2-Wheeler 61.20% 11.40% | 12.60% | 15.00% 100%
Auto 68.60% 7.20% | 6.20% 18.00% 100%
Avg. Composition % 62.80% 7.00% | 11.27% | 18.97% 100

Source: Primary Survey (CMP-2018)

It is observed from Table 3.11 that travel time of about 35% of total passengers is
upto 30 minutes. About 64% of total passengers’ travel time ranges between 31-90
minutes and about 2% of total passengers’ travel time are found to be more than 90

minutes at outer cordon locations.

Distribution of Passengers by trip length is presented in Table 3.12. It is observed
that about 70% of passengers have trip length lessthan 20 Km.
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TABLE 3.11: DISTRIBUTION OF OUTER CORDON PASSENGERS BY TRAVEL TIME

Travel Time (In Mins.)
Mode <15 | 16-20 | 21-30 | 31-45 | 46-60 | 61-90 | >90 | Total
Car 0% 2% 24% | 27% | 22% |20% |5% | 100%
2-Wheeler 0% 3% 29% [ 37% | 23% | 8% 0% | 100%
Auto 0% 6% 39% | 40% | 13% 1% 1% | 100%
Avg. Composition % | 0.0% 4% | 31%| 35%| 19% | 10% | 2% | 100%
Source: Primary Survey (CMP-2018)
TABLE 3.12: DISTRIBUTION OF OUTER CORDON PASSENGERS BY TRIP LENGTH
Travel Distance (In Kms.)
Mode Total
<5 | 5-8 | 9-10 | 11-15 | 16-20 | 21-25 | 26-30 | >30
Car 0% [ 2% | 8% |16% |27% |22% |20% |5% | 100%
2-Wheeler 0% | 3% | 12% | 17% |37% |23% | 8% 0% | 100%
Auto 2% | 6% | 16% | 22% | 40% |13% | 1% 0% | 100%
Avg. Composition% | 1% | 4% | 12% | 18% |35% |19% |10% |2% | 100

Source: Primary Survey (CMP-2018)

3.1.6 Willingness to Pay/Use Surveys

This section focused on the opinion of users with respect to various characteristics of

a new mass transit system in Nagpur. The respondents at various bus terminals, rail

terminals and airport were queried with regard to preference for the quantum of

extra fare they are willing to pay.

i.  Willingness to Pay Survey at Rail Terminals

Opinion survey was carried out at rail terminals to obtain preference of commuters

about shifting to good and efficient public transport system. The respondents were

asked willingness to pay extra fare and time saving with respect to their existing

transport used. Table 3.13 presents willingness to shift to good public transport

system among other existing modes of transport to reach rail terminal. It is observed

that about 90% of passengers have willingness to shift to MRTS System.

TABLE 3.13: WILLINGNESS OF TO SHIFT TO MRTS FOR REACHING TERMINAL

Willingness

Yes No

Other

Total

Rail Passengers Composition (%)

90% | 7.9%

2.1%

100%

Source: Primary Survey (CMP-2018)
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The acceptable time saving in reaching rail terminal to shift to MRTS is presented in

Table 3.14. It indicates that 20% respondents would choose MRTS if the time saved is

upto 10 minutes. About 80% of passengers would choose MRTS if the time saved

ranges between 10-20 minutes.

TABLE 3.14: WILLINGNESS TO CHOOSE METRO FOR REACHING RAIL TERMINAL WITH

RESPECT TO TIME SAVINGS

Time Saved (minutes) | <5 5-10 10-15 15-20 | >20 Total
Rail Passengers

2% 18% 38% 42% 100
Composition (%)

Source: Primary Survey (CMP-2018)

The willingness to pay extra fare to reach rail terminal by MRTS System is presented

in Table 3.15. The result indicates that about 25% respondents want the existing fare

for new public transport as same as existing fare, 41% are willing to pay upto Rs.5 as

extra fare. About 34% are willing to pay in the range of Rs.6— Rs.20 as extra fare for

good MRTS system in comparison to existing fare.

TABLE 3.15: WILLINGNESS TO PAY EXTRA FARE FOR REACHING RAIL TERMINAL

Same as | Extra as compared to Existing Mode Fare (Rs.)
Parameters Existing
Upto 2| 3-5 6-10 | 11-12 | 13-15 | >15 | Total
Mode Fare
Rail  Passengers
o 25% 8% 33% 19% | 15% NA NA | 100%
Composition (%)

Source: Primary Survey (CMP-2018)

Opinion, Willingness to Pay Survey at PT/IPT Stops

Opinion survey was carried out at PT/IPT stops to obtain preference of commuters about

shifting to MRTS system. The respondents were asked willingness to pay extra fare and

time saving with respect to their existing transport used. Table 3.16. presents willingness

to shift to good public transport system among other existing modes of transport. It is

observed that about 73% of surveyed passengers have willingness to shift to MRTS

System.
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TABLE 3.16: WILLINGNESS OF PT/IPT PASSENGERS TO SHIFT TO MRTS

Willingness Yes No | Other | Total

PT/IPT Passengers Composition (%) 72.5% | 25% | 2.5% 100%
Source: Primary Survey (CMP-2018)

The acceptable time saving to shift MRTS is presented in Table 3.17. It indicates that
about 20% respondents would choose metro if the time saved is less than or equals
to 10 minutes. 80% would choose metro if the time saved in ranging between 11-20

minutes. 0% would choose metro if the time saved is more than 20 minutes.

TABLE 3.17: WILLINGNESS TO CHOOSE METRO WITH RESPECT TO TIME SAVINGS

Time Saved (Min) | <5 5-10 11-15 | 16-20 | >20 Total
PT/IPT Passengers

Composition (%)

2% 18% 38% 42% 0% 100%

Source: Primary Survey (CMP-2018)

The willingness to pay extra fare for MRTS System is presented in Table 3.18. The
result indicates that 25% respondents want the existing fare for new public transport
as same as existing fare, about 41% are willing to pay upto Rs.5 as extra fare and
about 34% are willing to pay Rs.10 to Rs.12 as extra fare. Only about 0% of
respondents are showing their willingness to pay Rs.15 or more as extra fare for

MRTS system in comparison to existing fare.

TABLE 3.18: WILLINGNESS TO PAY EXTRA FARE FOR MRTS SYSTEM

Extra as compared to Existing PT/IPT
Same as Existing

Parameters Fare (Rs.) Total
PT/IPT Fare
2 5 10 12 15
PT/IPT
Passengers 25% 8% | 33% | 19% | 15% 0% 100%
Composition (%)

Source: Primary Survey (CMP-2018)

3.1.7 Speed and Delay Survey

The speed and delay survey was conducted along the network using the running car
method during peak and off-peak periods. The results of the survey with respect to

the journey and running speed and delays are presented in the following paragraphs.
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i. Journey Speed
The journey speed characteristics during peak period are presented in Table 3.19. It
is observed that about 52% of the total road network has journey speed upto 20
kmph during peak hours. About 24% of surveyed network has journey speed
between 21-30 kmph and only 24% of road network has journey speed more than 30

kmph. Average Journey Speed during peak is observed to be 20 kmph.

TABLE 3.19: DISTRIBUTION OF ROAD LENGTH BY PEAK HOUR JOURNEY SPEED

S. No. | Journey Speed (Kmph) Road Length (Km) | Percentage (%)
1 <10 6.1 7.1%

2 10--20 39.55 45.5 %

3 21-30 20.7 23.8%

4 >30 20.5 23.6%

Total 86.85 100.00

Source: Primary Survey (CMP-2018)

ii. Running Speed
The distribution of road length by Peak hour running speed is given in Table 3.20. It
can be observed that about 70% of the road network has running speed less than 30

kmph during peak hours. Average running speed for peak is found as 30 Kmph.

TABLE 3.20: DISTRIBUTION OF ROAD LENGTH BY PEAK HOUR RUNNING SPEED

S. No. Running Speed (Kmph) Road Length (Km) | Percentage (%)
1 <=20 6.25 7.2

2 21-30 54.80 63.1

3 31-40 5.30 6.1

4 >40 20.5 23.6

Total 86.85 100.00

Source: Primary Survey (CMP-2018)

Delays

The distribution of causes of delays & their duration during peak hours and off-peak
hours is presented in Table 3.21. The analysis of causes of delays reveal that the
delays are caused mostly by traffic signal which account for about 39% in the peak
hour, while traffic signal with congestion account for about 25%. Whereas in the off

peak period, traffic signal accounts for 49%.
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S. Peak Hour Off Peak Hour
Causes and Delays
No. No. of Points | % No. of Points %
1 Traffic Signals 32 38.56 18 48.65
2 Traffic Congestion 29 34.94 11 29.73
3 Traffic Signal + Congestion Signal 21 25.30 8 21.62
4 Animal 1 1.20 0 0.00
Total 83 100 37 100.00
Source: Primary Survey (CMP-2018)
3.1.8 Parking Characteristics

The Parking surveys have been conducted at various locations at identified on-street
parking streches on major arterial and sub-arterial roads and at major existing off-
street parking lots in the study area for 12 hours (8 a.m. to 8 p.m.) on fair weather

working day.

Parking Accumulation

The observed peak parking accumulation along the surveyed locations is presented in
Table 3.22. The Maximum peak hour parking accumulation was observed about 855
E.C.S. at Railadevi (Road No 22).

Parking Demand

The total parking demand at the surveyed locations is presented in Table 3.23. The
table indicates that parking demand is high at many locations. Many locations have
on street parking provisions which in turn reduces the effective carriageway width
and affects the smooth movement of the traffic. The total parking demand over the
day at the main parking stretches was observed to be about 7545 E.C.S. with
maximum demand of 550 E.C.S. being observed at Railadevi (Road No 22).

Parking Duration

The composition of parking demand by parking duration is presented in Table 3.24.
About 25.5% of cars are parked for short-term (0-60 min) 69% for medium-term (60-
120 min) and only 5.5 % for long-term (> 2hrs). Two-wheeler parking of about 32%,

66% and 2% for short-term, medium-term and long-term duration respectively.
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TABLE 3.22: PEAK HOUR PARKING ACCUMULATION
s Equivalent
No Name of Location Side | Peak Accumulation Car Parking Type
Spaces
Car | Auto | 2-W | bus
a | Railadevi
1 Wagle To ITI Both | 220 | 70 95 14 | 362 parallel
2 Road No 16A Both | 88 | 61 52 5 174.75 parallel
3 | Road No 22 Both | 327 | 406 |447 |0 855 Perpendicular
MTNL TO Lokmany Nagar
4 Both | 24 | 59 259 |0 197.75 parallel
Last Stop
5 | Road No 21 Both | 22 | 87 15 0 94.75 Perpendicular
6 | Road No 25 Both |24 |0 49 0 48.5 parallel
7 | Road No 23 Both| 11 | O 40 0 31 parallel
8 | Shree Nagar Both | 169 | 22 48 0 209.5 Perpendicular
b | Naupada
1 Ram Maruti Road Both | 126 | 12 189 |0 229.5 parallel
2 | Sane Guruji Road Both | 90 | 58 213 |0 240 Perpendicular
3 Bajiprabhu Road Both | 112 | 38 105 |0 193 parallel
4 | LBSRoad Both | 173 | 25 292 | O 337.75 Perpendicular
5 | Veer Savarkar Path Both | 74 |9 36 0 98.75 Perpendicular
6 | AlmedaRoad Both | 161 | 62 258 |0 336.5 parallel
7 | TMC Marg Both | 141 | 35 252 |0 293.25 Perpendicular
¢ | Vartak Nagar
1 | Pokharan Road No1l Both | 289 | 151 | 398 | 18 | 655.25 parallel
2 Pokharan Road No2 Both | 274 | 188 | 353 |41 | 7145 parallel
3 | E.SS.I.SRoad Both | 153|247 | 260 |0 468.25 parallel
4 | Tuslidham Road Both | 75 |5 57 21 | 170.25 parallel
d | Majiwada
1 | Majiwada Road Both | 5 30 13 0 34 Perpendicular
2 | Bhiwandi Road Both | 64 | 67 19 31 | 216.75 parallel
3 Kolshet Road Both | 166 | 59 208 | 37 | 425.25 Perpendicular
4 | Bhranand Road Both | 134 | 20 110 | 13 | 243 parallel
5 | Hirananda-Ni Road Both |49 |8 48 8 103 Perpendicular
6 | Wagbil Road Both | 97 | 19 92 4 169.25 Perpendicular
e | Kalwa Prabhag
1 | New Thane Belapur Road Both | 9 13 15 0 26.25 Perpendicular
2 | Juna Mumbai Pune Road Both | 47 | 25 45 0 88.25 parallel
3 | Juna Belapur Road Both | 89 | 10 5 4 111 Perpendicular
4 | Juna Mumbai Pune Road Both | 231 | 34 217 | 27 | 446 parallel
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s Equivalent
N. Name of Location Side | Peak Accumulation Car Parking Type
o
Spaces
Car | Auto | 2-W | bus
f Uthalsar
Jambhalinaka  To  Civil
Hospital To Minatai Thakre | Both | 110 | 22 116 |0 184.5 Perpendicular
Chowk
Nitin Co. To Khopat Rd To
P Both | 306 | 72 | 423 |10 | 6015 parallel
Golden Dyse Naka
Khopat Rd To Gavdevi .
3 Both | 95 | 65 165 |0 226.25 Perpendicular
Chowk
Rutupark Nalla Bridge To .
4 Both | 118 | 4 201 | O 221.5 Perpendicular
Golden Dyse Naka
Golden Dyse To Minatai
5 | Thakre Chowk To Almieda | Both | 144|136 |[386 |0 439 Perpendicular
Chowk
Dr.Babasaheb  Ambedkar
6 ) ) Both | 44 | 27 117 | O 122.75 parallel
Road Bridge To Gaondevi
Khopat Rd To Singnagar To .
7 . Both | 134 | 34 244 | 0 281.5 Perpendicular
TMC Office
Panchganga To Nalla
8 Both | 36 | 64 141 |0 154.5 parallel
Culvert To Saket Road
Holly Cross To Bape House .
9 ) i | Both | 62 | 55 122 | O 164.25 Perpendicular
To Shrirange Police Chowki
Source: Primary Survey (CMP-2018)
TABLE 3.23: PARKING DEMAND
. Parking
S.No Name of Location Car 2-Whir
Demand (ECS)
a Railadevi
1 Wagle To ITI 220 95 267.5
2 Road No 16a 88 52 114
3 Road No 22 327 447 550.5
4 MTNL To Lokmany Nagar Last Stop 24 259 153.5
5 Road No 21 22 15 29.5
6 Road No 25 24 49 48.5
7 Road No 23 11 40 31
8 Shree Nagar 169 48 193
b Naupada
1 Ram Maruti Road 126 189 220.5
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S.No Name of Location Car 2-Whlir Parking
Demand (ECS)
2 Sane Guruji Road 90 213 196.5
3 Bajiprabhu Road 112 105 164.5
4 LBS Road 173 292 319
5 Veer Savarkar Path 74 36 92
6 Almeda Road 161 258 290
7 TMC Marg 141 252 267
c Vartak Nagar
1 Pokharan Road No1l 289 398 488
2 Pokharan Road No2 274 353 450.5
3 E.S.I.S Road 153 260 283
4 Tuslidham Road 75 57 103.5
d Majiwada
1 Majiwada Road 5 13 11.5
2 Bhiwandi Road 64 19 73.5
3 Kolshet Road 166 208 270
4 Bhranand Road 134 110 189
5 Hirananda-Ni Road 49 48 73
6 Wagbil Road 97 92 143
e Kalwa Prabhag
1 New Thane Belapur Road 9 15 16.5
2 Juna Mumbai Pune Road 47 45 69.5
3 Juna Belapur Road 89 5 91.5
4 Juna Mumbai Pune Road 231 217 339.5
f Uthalsar
Jambhalinaka To Civil Hospital To Minatai Thakre
1 110 116 168
Chowk
Nitin Co. To Khopat Rd To Golden Dyse Naka 306 423 517.5
Khopat Rd To Gavdevi Chowk 95 165 177.5
Rutupark Nalla Bridge To Golden Dyse Naka 118 201 218.5
c Golden Dyse To Minatai Thakre Chowk To 144 386 337
Almieda Chowk
6 Dr.Babas?heb Ambedkar Bridge To m 117 102.5
Gaondevi
7 Khopat Rd To Singnagar To Tmc Office 134 244 256
8 Panchganga To Nalla Culvert To Saket Road 36 141 106.5
Holly Cross To Bape House To Shrirange Police
9 . 62 122 123
Chowki
Total 7545
Source: Primary Survey (CMP-2018)
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TABLE 3.24: PARKING DURATION

Duration (Hours)
S. Name of
No Location Mode 0-3.0 30-.60 60-.90 90-.120 Total 2-4 4-6 6-8 Total >8 (hrs) Total
(min) (min) (min) (min) (Hrs) (hrs) (hrs)
Railadev Car 71 150 221 398 840 27 18 0 45 0 885
L i % 8% 17% 25% 45% 3% 2% 0% 0% 100%
Prabhag 2-W 151 221 281 342 995 10 0 0 10 0 1005
% 15% 22% 28% 34% 1% 0% 0% 0% 100%
Car 88 158 193 368 807 53 18 0 71 0 877
, aNa“pad % 10% 18% 22% 42% 6% 2% 0% 0% 100%
Prabhag 2-W 188 269 350 498 1305 40 0 0 40 0 1345
% 14% 20% 26% 37% 3% 0% 0% 0% 100%
Car 79 111 182 356 728 40 24 0 64 0 791
; \I\/Izrgt:f % 10% 14% 23% 45% 5% 3% 0% 0% 100%
Prabhag 2-W 150 192 320 395 1057 11 0 0 11 0 1068
% 14% 18% 30% 37% 1% 0% 0% 0% 100%
B Car 52 82 139 237 510 5 0 0 5 0 515
Majiwad |- 0 0 0 0 o 0 0 0 0
4 . % 10% 16% 27% 46% 1% 0% 0% 0% 100%
Prabhag 2-W 59 83 113 225 480 5 5 0 10 0 490
% 12% 17% 23% 46% 1% 1% 0% 0% 100%
Car 30 64 105 165 364 11 0 0 11 0 376
5 Kalwa % 8% 17% 28% 44% 3% 0% 0% 0% 100%
Prabhag | 2-W 31 51 68 116 266 11 6 0 17 0 282
% 11% 18% 24% 41% 4% 2% 0% 0% 100%
6 Uthalsar | Car 94 178 273 451 996 31 21 0 52 0 1049
Prabhag | % 9% 17% 26% 43% 3% 2% 0% 0% 100%
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Duration (Hours)
S. Name of
. Mode | 0-30 30-60 60-90 90-120 2-4 4-6 6-8 Total
No | Location ] . . . Total Total >8 (hrs)
(min) (min) (min) (min) (Hrs) (hrs) (hrs)
2-W 211 364 479 843 1897 19 0 0 19 0 1915
% 11% 19% 25% 44% 1% 0% 0% 0% 100%
Total C Car 414 743 1113 1975 4245 167 81 0 248 0 4493
otal Cars
% 9.21% 16.54% | 24.77% | 43.96% |94.48% |3.72% | 1.80% | 0.00% | 5.52% | 0.00%
Total Two | 2-W 790 1180 1611 2419 6000 96 11 0 107 0 6107
wheelers % 12.94% 19.32% | 26.38% | 39.61% | 98.25% 1.57% | 0.18% | 0.00% | 1.75% | 0.00%
Total Car & 1204 1923 2724 4394 10245 263 92 0 355 0 10600
Two Wheelers | % 11.36% 18.14% | 25.70% | 41.45% | 96.65% |2.48% | 0.87% | 0.00% | 3.35% | 0.00%

Source: Primary Survey (CMP-2018)
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3.1.9 Public Transport & IPT Characteristics

The following public transport surveys were conducted as part of the study:

» Bus Passenger Survey
» Rail Passenger Survey

» PT/IPT Passenger Survey

The data collected through the field surveys have been analysed to assess the

various public transport characteristics of commuters for different modes.

i. Bus Terminal Characteristics

A total of 5 Bus terminals were selected to conduct in-out, Origin-Destination and
willingness to pay surveys within study area. It is observed from Table 3.25 that
SATIS Thane West caters to the maximum number of passengers with 61,949
Boarding & 50,684 Alighting.

Distribution of passenger trips by purpose is presented in Table 3.26. It is observed
that work trips contribute about 82% of total trips. The share of other trips which

include Education, Social contributes to about 10%.

TABLE 3.25: DISTRIBUTION OF PASSENGERS AT BUS TERMINALS

Peak
. Total Total Peak
S Name of Bus ota . o.ta . | Total . Hour ea Peak
N . Boardi | Alighti Peak Time . Hour
Terminal B+A Boardin . L as Hour B+A
o. ng ng g Alighting
SATIS Thane 19.00 to
1 61,949 | 50,684 | 1,12,633 14,554 11,908 26,462
West 20.00
Lokmanya
2 7,880 6,446 14,326 9.00to 10.00 | 1,851 1,515 3,366
Nagar
Thane Station 19.00 to
3 8,256 6,754 15,010 1,939 1,586 3,525
East 20.00
4 | Wagle Aagar 11,015 | 9,012 20,027 9.00to 10.00 | 2,589 2,119 4,708
Chendani 9,636 7,883 17,519 9.00to 10.00 | 2,263 1,851 4,114

Source: Primary Survey (CMP-2018)
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TABLE 3.26: DISTRIBUTION OF BUS PASSENGERS BY TRIP PURPOSE

Trip Purpose Service | Business Education | Social | Others | Total
Bus Passengers Composition | 68% 14% 8% 2% 8% 100%
(%)
Source: Primary Survey (CMP-2018)
ii. Rail Passengers Characteristics
A total of 4 Rail terminals were selected to conduct terminal survey spread over the
entire study area. It is observed from Table 3.27 that Thane railway station caters to
the maximum number of passengers with 3,08,633 boarding & 3,04,004 alighting.
It is observed from Table 3.28 that share of other purpose trips is about 11% and
trips for service and business purpose together contributes to about 83%.
Educational trips are about 5% followed by social trips which contribute to about 1%.
Distribution of passenger trips by purpose.
TABLE 3.27: DISTRIBUTION OF PASSENGERS AT RAIL TERMINALS
S. | Name of Peak Peak
No | Railway Total Total Total B+A | Peak Time Peak Hour Hour Hour
Boarding | Alighting Boarding
Station Alighting | B+A
1 | Thane 3,08,633 | 3,04,004 | 6,12,637 | 8.30t09.30 | 47,124 46,417 93,541
2 Kalwa 93,346 89,685 1,83,031 | 8.30t09.30 | 14,002 13,453 27,455
3 Mumbra | 1,03,434 | 99,377 2,02,811 | 8.30t09.30 | 15,515 14,907 30,422
4 Diva 1,25,443 | 1,20,524 | 2,45,967 | 8.30t09.30 | 18,816 18,079 36,895
Source: Primary Survey (CMP-2018)
TABLE 3.28: DISTRIBUTION OF RAIL PASSENGERS BY TRIP PURPOSE
Trip Purpose Service | Business | Education | Social | Others | Total
Rail Passengers Composition (%) 71% 12% 5% 1% 11% 100%

Source: Primary Survey (CMP-2018)

3.2 SOCIO- ECONOMIC CHARACTERISTICS
The household travel survey has been conducted to bring out socio-economic and
travel characteristics of the study area like household size, income, and vehicle
ownership, per capita trip rates for various purposes viz. Work, education and other
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3.2.1

trips, expenditure on transport, modal split and origin-destination characteristics. To
ensure that the sample was representative, the households interviewed during the
survey were distributed throughout the study area in the same proportion as the

distribution of population.

About 5000 household surveys were interviewed in the study area representing 95 traffic
zones. A random sampling technique was used to identify the sample. Further, care
was taken that the representative households of all socio-economic strata i.e. High
Income Groups (HIG), Middle Income Groups (MIG) and Lower Income Groups (LIG)

were covered in the sample.

Socio Economic Characteristics

Household Size
The distribution of households by size is presented in Table 3.29. It can be observed
that about 53% of the households fall under the category of to 3-4 persons per

household and about 19% of household’s falls under category of 5-6 persons’ group.

TABLE 3. 29: DISTRIBUTION OF HOUSEHOLDS BY SIZE

S. No. | Household by Size Number of Households | Percentage (%)
1 Upto 2 1,050 21%

2 3-4 2,668 53.36%

3 5-6 927 18.54%

4 7-8 265 5.3%

5 >8 90 1.8%

Total 5,000 100.00%

Source: Primary Survey (CMP-2018)

Occupation

The occupational structure of the surveyed household members is presented in
Table 3.30. It is observed that about 54% samples are non-workers comprising of
students, housewives, retired and unemployed people. About 12% are engaged in
business sector. Among the service class, majorly about 23% are in private sector

and about 9% in government services.
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TABLE 3.30: DISTRIBUTION OF HOUSEHOLD MEMBERS BY OCCUPATION

S. . No. of Sampled | Percentage
No. Occupation Household Members | (%)

1 Govt. Service 1,946 9.20%

2 Pvt. Service 4,814 22.76%
3 Business 2,612 12.35%
4 Student 5,076 24.00%
5 House Wife 4,429 20.94%
6 Retired 825 3.90%

7 Unemployed 1,005 4.75%

8 Others 444 2.10%
Total 21,150 100.00%

Source: Primary Survey (CMP-2018)

ili. Monthly Household Income
The average monthly household income in the study area is about Rs. 26,300. Table
3.31 presents the distribution of Households by monthly income. It is observed that
about 46% of the households earn Rs.5000 to Rs. 20,000. About 44% between
Rs.20,00 to Rs. 50,000. A small percentage of about 2% households are earning even
less than or equal to Rs.5000 per month. Only, about 7% of the households has

monthly income more than Rs. 50,000.

TABLE 3.31: DISTRIBUTION OF HOUSEHOLDS BY MONTHLY INCOME

S. No. | Income Group (Rs.) | No. of Households Percentage

1 <5000 128 2.57

2 5000-10000 220 4.40

3 10000-15000 1,000 20.0

4 15000-20000 1,100 22.0

5 20000-25000 1,101 22.01

6 25000-50000 1,103 22.05
>50000 348 6.97

Total 5,000 100.00

Source: Primary Survey (CMP-2018)
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3.2.2 Travel Characteristics

i. Per Capita Trip Rate
The total daily trips, as derived from the household survey, in the study area is about
30.6 lakh. Distribution of trips according to mode of travel is given in Table 3.32.
About 68% of these are vehicular trips while 32% are walk trips. Per capita trip rate

including walk is 1.48, excluding walk is 1.01 and for motorised trips is 1.01.

TABLE 3.32: DISTRIBUTION OF DAILY PASSENGER TRIPS BY MODE (INCLUDING WALK)

Mode No. of Trips Percentage
Car 68,704 2.24%
2- Wilrs 1,70,719 5.58%

Vehicular Trips Auto 1,74,883 5.71%
Bus 4,97,584 16.25%
Cycle 2,082 0.07%
Train 11,67,968 38.15%

Walk Trips Walk 9,79,736 32.00%

Total Trips 30,61,676 100.00%

PCTR Including Walk 1.48

Total Trip without walk 20,81,939

PCTR Excluding Walk 1.01

Total Motorised Trip 20,79,858

PCTR Motorised 1.01

Source: Primary Survey (CMP-2018)

iii. Trip Purpose
Purpose wise distribution of daily vehicular and walk trips is presented in Table 3.33.
It is observed that about 35% vehicular and 19% walk trips have been performed
daily for work and business purpose. Among the Education trips, 26% are vehicular

and 8% are walk trips.

The detailed distribution is presented in Table 3.34. Among the total trips,
government and private work trips account for about 40%, education about 34%,
business trips for about 14%, shopping trips about 3.5% and others account for about
7%.
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TABLE 3.33: DISTRIBUTION OF VEHICULAR & WALK TRIPS BY PURPOSE

S. ) Vehicle Trips Walk Trips Total  Trips
Trip Purpose - -
No. Trips % Trips % By Purpose
1 Work 8,26,652 27% | 3,98,018 13% 11,17,512
2 Business 2,44,934 8% 1,83,701 6% 7,85,278
3 Education 7,96,036 26% | 2,44,934 8% 10,87,309
4 Others 2,14,317 7% 1,53,084 5% 30,203
Total 28,08,881 68% | 9,79,736 32% 30,61,676
Source: Primary Survey (CMP-2018)
TABLE 3.34: DISTRIBUTION OF TRIPS BY PURPOSE
S. Onward Trips Return Trips Total
Trip Purpose
No. Trips % Trips % Trips %
1 Govt. Service 1,85,538 6.06% 1,81,864 5.94% 3,67,401 | 12.00%
2 Pvt. Service 4,37,207 14.28% | 4,20,062 13.72% 8,57,269 | 28.00%
3 Business 2,25,033 7.35% 2,03,601 6.65% 4,28,635 | 14.00%
4 Education 5,20,485 17.00% | 5,20,485 17.00% 10,40,970 | 34.00%
5 Shopping 53,579 1.75% 53,579 1.75% 1,07,159 | 3.50%
6 Medical 19,135 0.63% 19,135 0.63% 38,271 1.25%
7 Social / Others | 1,22,084 3.99% 99,887 3.26% 2,21,971 | 7.25%
Total 15,63,062 14,98,614 30,61,676 | 100%
Source: Primary Survey (CMP-2018)
ili. Trip Length
Table 3.35 represent the detailed distribution of trips by the distance covered for
each mode. It is observed that an average trip length of 1.1km is being covered up by
walk. Cars travel an average trip length of 12.5 km, two wheelers 7.65 km while Auto
rickshaws and cycles covers average trip distance of 7.15 km and 5.3 km respectively.
TABLE 3.35: DISTRIBUTION OF AVERAGE TRIP LENGTH BY MODE
Mode of Trip Length (In Kms.) Avg. trip
Total
Travel 0-5 5-10 | 10-15 15-20 | 20-25 | 25-30 | 30-35 length
Car 41% | 16% 18% 11% 7% 5% 2% 100% 12.50
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Two

72% | 14% 7% 4% 2% 1% - 100% 7.65
Wheeler
Auto

69% | 23% 5% 2% 1% - - 100% 7.15
Rickshaw
Bus 53% | 21% 11% 8% 4% 1% 2% 100% 10.00
Cycles 94% | 6% 0% - - - - 100% 5.30
Train 10% | 13% 19% 18% 13% 16% 11% 100% 17.65
Walk 100% | 0% - - - - - 100% 1.10

Source: Primary Survey (CMP-2018)

3.3 TRAVEL DEMAND ANALYSIS

3.3.1

APPROACH
The following steps are involved in traffic demand analysis towards estimation of

ridership on public transit system:

Preparation of Database: Involves collection of secondary data (studies done
earlier, census data, master plan, land use parameters etc) and primary surveys

(traffic and travel surveys).

Development of Transport Demand Models: The process consists of development

of formulae (or models) enabling forecast of travel demand.

Estimation of Land Use Parameters: Land use parameters (viz., population,
employment) are estimated for the horizon years in order to assess the future

travel demand.

Formulation & Evaluation of Public Transit Networks: The alignments for public
transit corridor are identified and passenger loading on this alignment estimated

along with the engineering feasibility.

Detailed traffic & travel studies and transport demand forecasting have been
carried out by Maha Metro as part of the assignment to establish the existing and
future transport demand in the study area. The same data and travel demand

estimates has been used for this assignment and presented in subsequent
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paragraphs.

The travel demand assessment in urban environment is a complex exercise
involving a large number of parameters and warrants the development of a

transport model.

The transportation modeling process consists of development of formulae (or
models), enabling forecast of travel demand, and development of alternative
strategies for handling this demand. It is not just one model, but a series of inter-
linked and inter-related models of varying levels of complexity, dealing with
different facts of travel demand. Through these models, the transportation study
process as a whole is checked and calibrated before it is used for future travel

predictions.

The standard 4 stage Urban Transport Planning System model consists of:
e Trip Generation and Attraction Sub Model
e Trip Distribution Sub Model
e Modal Split Sub Model
e Assignment Sub Model

The parameters involved in the model development are population, employment and
transport systems (with their accessibility, speed & capacity) of the study area. A
commuter decides on his/ her selection of travel mode considering a number of
parameters including accessibility of travel mode from the house, total travel time,
total cost of travel, convenience/ comfort of travel and cost/ convenience for
reaching the destination at the other end of the main journey. The commuter
evaluates the merits and demerits of all possible alternative modes and their

combinations before deciding on the final selection of travel mode(s).

Transport demand is a function of landuse and the growth of demand in various
years vary depending upon the interrelationship of various landuse and traffic
intensity in future years. Some of the major inputs to an urban transport demand

model are:

e Delineation of study area into smaller traffic zones

e Population (existing and proposed at traffic zone level)
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e Employment (existing and proposed at traffic zone level)

e Transport network and system (alongwith their respective carrying capacity
and speed of each type of network/ system)

e Speed and frequency of operation of the proposed System.

e Intermodal integration facilities available and time required for passengers
to interchange from one mode to another. This will also include the walking

time required to access a particular System.

3.3.2 Trip Generation
The analysis and the model building phase starts with the step commonly known as
Trip Generation. This is the term used in the transportation planning process to
estimate the number of trip ends in a given area (i.e., how much travel; for example
either from homes or workplaces). The objective of the trip generation stage is to
understand the reasons behind the trip making behavior and to produce
mathematical relationships to synthesize the trip making behavior and to analyze the
trip making pattern on the basis of observed trips, land use data and the household

characteristics.

For this study:-

All the existing trips on the project stretch have been considered for the base year.
This is arrived through the Household Survey (travel diary), Volume count survey and
Road side interview conducted in the study area. All the proposed developments and
their scale of developments have been captured to estimate future trip generations

within the study area.

Trips are usually divided into two types i.e. home-based and non-home based trips.
Home-based trips are those having one end of the trip either origin or destination at
home, of the persons making the trip, The home based trips are further classified as
home based work trips, home based education trips and Home based other trips.
Non home based trips are those having neither end at home of the person making

the trip.

The base year planning variables and Trip generated are presented in Table 3.36.
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Based on the correlation between the Planning Variables and the trips produced,
the trip production and attraction equations are developed and the regression

exercise showed a good correlation between planning variables and trip generated.
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Base Year (2017) Planning Variables

Population (2017) 20,68,700
Employment (2017) 5,15,364
Trips Produced in Base Year (2017)

Home Based Work (HBW) 19,02,790
Home Based Education (HBE) 10,87,309
Home Based Others (HBO) 30,203

Source: CMP-2018

3.3.3 Trip Distribution

Second stage is Trip distribution or interchange. In this stage the spatial
interchange of trips is modelled (from where to where). Trip distribution modeling
is done based on the observed travel pattern which was analyzed from the OD

survey and passenger survey. OD matrix for the entire horizon year was developed

at this stage.

The base year (2017) Productions and Attractions obtained from the corrected O-

D matrices, skim matrices from network and the calibrated function parameters

were used to generate synthetic matrices. The Trip length distributions from

Observed/Corrected and Synthetic O-D matrices were calculated (Table 3.37).

TABLE 3.37: DISTRIBUTION OF AVERAGE TRIP LENGTH BY MODE

Mode of Travel Trip Length (In Kms.) Total Avg. trip
0-5 5-10 10-15 15-20 | 20-25 | 25-30 | 30-35 length
Car 41% 16% 18% 11% 7% 5% 2% 100% 12.50
Two Wheeler 72% 14% 7% 4% 2% 1% - 100% 7.65
Auto Rickshaw | 69% 23% 5% 2% 1% - - 100% 7.15
Bus 53% 21% 11% 8% 4% 1% 2% 100% 10.00
Cycles 94% 6% 0% - - - - 100% 5.30
Train 10% 13% 19% 18% 13% 16% 11% 100% 17.65
Walk 100% | 0% - - - - - 100% 1.10
Source: CMP-2018
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3.3.4 Modal Split
Third stage is related to modal split (which modes are used). This depends upon the
observed relationship between modes used in relation to personal characteristics,

trip characteristics and mode characteristics.

e For base year model, the existing Modal share (as derived in Household Survey)
has been used.

e For horizon year models, the modal share as derived from ‘willingness to pay and
shift’, PT & IPT Stated Preference Surveys etc. have been used (Table 3.38).

TABLE 3.38:: TRIPS AND MODAL SPLIT FOR BASE YEAR (2017)

S. Vehicle Trips Walk Trips Total Trips By
Trip Purpose

No. Trips % Trips % Purpose

1 Work 8,26,652 27% | 3,98,018 13% | 11,17,512

2 Business 2,44,934 8% | 1,83,701 6% 7,85,278

3 Education 7,96,036 26% | 2,44,934 8% 10,87,309

4 Others 2,14,317 7% | 1,53,084 5% 30,203

Total 28,08,881 9,79,736 30,61,676

Source: CMP-2018

3.3.5 Traffic Assignment
The test corridor was coded in the VISUM (Version 14) model with the network
attributes as captured through road inventory surveys and traffic and transit details
from primary and secondary sources. The traffic volume originating from every zone
in the network in terms of PCUs are given as per the site survey. The other properties
such as free flow speed, vehicular speeds, permitted network speeds, lane capacities

etc were provided.

The calibrated model is validated by comparison of field results and model output
results. The ‘Multi criterion’ approach was followed for model validation. The zone to
zone travel time at aggregate level were analyzed in all the trials till the error of
below 5% is achieved. The second criterion was traffic concentration at roads,
quantitatively measured by flow at the mid blocks. This was validated by comparison

of model outputs and field survey outputs (traffic volume survey at mid blocks).
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Establishing Base Year Travel Pattern

As explained earlier, the travel pattern in the form of mode wise OD matrices were
obtained following the process described. The sources used for arriving at the base
year OD pattern are the home interview survey, cordon OD survey, screen line
traffic volume counts and occupancies. The mode wise OD matrices obtained from
these primary sources were then validated by assigning them on to the respective
networks and comparing the assigned and observed flows from ground counts. As
the cordon surveys give only the external commercial vehicle trips, the internal
commercial vehicle trips have been estimated from link counts using standard
matrix estimation procedure. Highway and public transport networks were coded
in transportation planning software package. The details of the assignment

procedure are discussed in the following section.

Highway And Public Transport Assignment

Peak hour public transport passenger matrix, which includes trips made by bus,
Intermediate Public Transport (IPT) and train, was assigned on to the public
transport network. Public transport network is prepared by coding all the bus and
IPT routes on the road network. In addition, the public transport network consists
of all the existing rail links with the suburban train route coded on the rail links. All
the zone centroids were connected to the nearest road nodes by walk links. Road

to rail node walk connections were also given appropriately.

Highway assignment has been carried out for peak hour, preloading the highway
network with peak hour public transport flows. The peak hour public transport
passenger trips were converted into PCUs by using appropriate PCU-passenger
ratios. These peak-hour public transport (bus and IPT) flows in terms of PCUs were
preloaded on to the highway network before loading the two-wheeler and car O-D
matrices. The passenger matrices of car and two-wheeler were converted into peak
hour PCU units by using appropriate K factors (proportion of daily flow occurring
during peak hour) and passenger-PCU conversion factors based on observed
occupancies. An equilibrium procedure based on generalized cost was used in
loading these car and two-wheeler matrices. The Commercial Vehicle (CV) trips

were taken as preloads on highway network.

The assignment of PT and private vehicle trips were done iteratively till an overall
equilibrium was reached between PT and highway networks. After every step of

this equilibrium assignment, the observed and assigned flows were compared and
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the matrices were adjusted if required using O-D Matrix estimation procedure.

3.3.8 Validation of Base Year (2018) Travel Demand

3.4

3.4.1.

3.4.2.

For validation travel demand estimated for the Base Year (2017), Cordon Line
locations and Screen Line locations identified for the Thane study area have been
considered as analysis of flows within Thane area is more relevant in the present

study.

Classified traffic count survey, occupancy survey and OD surveys were carried out
at 7 cordon locations for 24 hours. Classified count surveys were carried out at 14

screen line locations for 16 hours.

It can be inferred in case of cordon line and screen line locations that, location wise
the error is within acceptable range indicating the ability of the travel demand

estimates to represent the observed travel pattern.

DEVELOPMENT OF TRANSPORT DEMAND MODEL

Using the planning variables and validated total O-D matrix for base year (2018), trip
end models are calibrated for total internal passenger travel. A single gravity model is
calibrated using the validated trip ends and skims (generalized cost) obtained from
assignment process as the seed values. The revised skims obtained after successive

modal split and traffic assignments will be used to calibrate the gravity model.

Horizon Year Travel Demand Forecasts

The developed Travel Demand Model is used to forecast the Horizon Year loadings
on each mode on all the links. Future forecasts would be done for the Horizon years
2029, 2035 and 2045. Planning variables would be predicted for Horizon years based

on demographics and also with inputs from respective planning agencies.

Forecast Of Planning Parameters

Estimation of planning parameters is one of the important aspects of traffic demand
modelling exercise. Planning parameters include population and employment of the
study area. The Landuse parameters have been taken into account while projecting
the future years' population and employment. The estimation is done for both base

year and horizon years.
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3.4.3.

3.44.

Population — Trends and Forecast
The population in the study area in the base year 2017 is 20.68 lakh. Accordingly, the
population in the study area for the horizon years 2029, 2035 and 2045 is presented

in Table 3.39.

TABLE 3.39: FORECASTED POPULATION OF STUDY AREA FOR HORIZON YEARS

Year Forecasted Population (lakh)
2029 27.34
2035 34.99
2045 39.45

Source: Comprehensive Mobility Plan, 2018

The distribution of population in horizon years amongst various traffic zones would

be based on land use and population density as derived from Master Plan.

Employment — Trends and Forecast

WEFPR as observed in the base year 2017 is 25%. The employment for year 2011 has
been worked out from the census data figures and has been extrapolated to obtain
base year 2017 employment figures. Keeping in view the economic profile of the
study area. It has been estimated that 15.99 lakh workers would comprise the
workforce in the study area by 2045. Table 3.40 shows the growth trend in
employment in the study area. Table 3.41 gives the forecasted population and

employment for the horizon years.

TABLE 3.40: WORK FORCE PARTICIPATION IN STUDY AREA FOR BASE AND HORIZON YEARS

Year Workers (Lakh) | WFPR (%)
2029 7.60 28
2035 12.43 36
2045 15.99 41

Source: Comprehensive Mobility Plan, 2018
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TABLE 3.41: ZONEWISE FORECASTED POPULATION AND EMPLOYMENT FOR HORIZON

YEARS

TAZ No Population Employment

2025 2035 2045 2025 2035 2045
1201 133904 218115 293128 11991 19532 42168
1202 179879 293004 393772 28649 46665 100747
1203 30701 50009 67208 3951 6435 13893
1204 36573 59573 80061 2402 3913 8448
1205 51739 84277 113261 2300 3746 8087
1206 25660 41798 56173 2196 3577 7722
1207 24996 40716 54719 2014 3280 7081
1208 23652 38527 51777 2014 3280 7081
1209 52999 61508 71382 12736 14350 16168
1210 75916 88103 102247 9851 11099 12506
1211 11916 16014 16014 1773 3828 4853
1212 20139 27065 27065 2221 4795 6079
1213 21553 28965 28965 6421 13862 17572
1214 131355 176530 176530 24844 53637 67993
1215 180125 242073 242073 39086 84384 106970
1216 91375 122800 122800 26284 56746 71934
1217 90787 122010 122010 17121 36963 46856
1218 25667 34495 34495 4470 9650 12232
1219 19417 26094 26094 3008 6495 8233
1220 18561 24944 24944 1503 3246 4115
1221 30763 41342 41342 9560 20639 26163
1222 33199 38529 44714 7586 8547 9630
1223 24753 28727 33339 6635 7476 8423
1224 9935 9935 9935 3256 3256 3256
1225 9549 9549 9549 2589 2589 2589
1226 7081 7081 7081 2125 2125 2125
1227 6456 6456 6456 2036 2036 2036
1228 5475 5475 5475 3072 3072 3072
1229 10867 10867 10867 10035 10035 10035
1230 6932 6932 6932 2088 2088 2088
1231 46602 54083 54083 16017 34580 43835
1232 11147 12936 12936 5825 12575 15941
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TAZ No Population Employment

2025 2035 2045 2025 2035 2045
1233 13169 15283 15283 3904 8428 10684
1234 20391 23664 23664 22290 48123 61003
1235 11331 13150 13150 3016 6511 8254
1236 13800 16016 16016 1883 4066 5154
1237 7645 8872 8872 2656 5735 7270
1238 8683 10077 10077 2728 5891 7467
1239 49343 57265 57265 7652 16520 20941
1240 13828 16047 16047 3482 7517 9529
1241 16098 18683 18683 18948 40908 51858
1242 40527 47033 47033 18269 39441 49997
1243 48782 56614 65703 9859 12497 15842
1244 73955 85828 99607 16369 20750 26304
1245 36754 49395 57325 6414 8130 10306
1246 18622 25026 29044 4967 6296 7982
1247 67740 91037 105652 24821 31464 39886
1248 21913 29450 34178 3040 3853 4884
1249 6654 6654 6654 2070 2070 2070
1250 10899 10899 10899 4718 4718 4718
1251 7096 7096 7096 1871 1871 1871
1252 22209 22209 22209 4074 4074 4074
1253 36172 41979 48718 4844 5457 6149
1254 29129 33805 39232 13117 14779 16651
1255 88173 102329 118757 21448 24165 27227
1256 31524 36585 42459 3932 4430 4991
1257 26035 30215 35065 5456 6148 6926
1258 9025 9025 9025 5181 5181 5181
1259 6091 6091 6091 4733 4733 4733
1260 6091 6091 6091 2588 2588 2588
1261 33307 33307 33307 17997 17997 17997
1262 38146 44270 44270 14914 32197 40815
1263 11216 13017 13017 3748 8091 10257
1264 12331 14311 14311 35977 77672 98461
1265 10962 12722 12722 4909 10598 13434
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TAZ No Population Employment

2025 2035 2045 2025 2035 2045
1266 29076 33743 33743 10731 23168 29369
1267 8558 9932 9932 7582 16369 20751
1268 18344 21289 21289 24668 53257 67511
1269 26834 31142 36141 4266 5408 6855
1270 8974 10415 12087 2227 2823 3578
1271 9033 10483 12166 2296 2911 3690
1272 14926 17322 20103 7706 9769 12384
1273 7289 8459 9817 2164 2743 3477
1274 47212 54792 63588 2710 3435 4355
1275 27726 32178 37343 6777 8591 10891
1276 22968 22968 22968 13334 13334 13334
1277 10517 10517 10517 2718 2718 2718
1278 27777 27777 27777 12383 12383 12383
1279 7360 7360 7360 3870 3870 3870
1280 8515 8515 8515 3715 3715 3715
1281 4011 4011 4011 13514 13514 13514
1282 6711 6711 6711 3086 3086 3086
1283 5838 5838 5838 2387 2387 2387
1284 7541 7541 7541 3761 3761 3761
1285 25975 30145 30145 7513 16220 20562
1286 22211 25777 29916 7094 8993 11400
1287 8738 10141 11769 2163 2741 3475
1288 6346 6346 6346 2506 2506 2506
1289 9736 9736 9736 4775 4775 4775
1290 7542 7542 7542 1351 1351 1351
1291 8929 8929 8929 2994 2994 2994
1292 5869 5869 5869 2394 2394 2394
1293 6869 6869 6869 3316 3316 3316
1294 26881 26881 26881 15839 15839 15839
1295 8122 8122 8122 2961 2961 2961
Total 2733739 3499924 3944520 760335 1242733 1598635

Source: Comprehensive Mobility Plan for Thane, 2018
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PROPOSED THANE MRTS CORRIDOR

The Thane Metro corridor starts from New Thane Station (Proposed Sub urban
Station at Kopri) and ends at Thane junction Railway Station which traverses through
city in a ring at the North of Thane junction Railway Station up to Kasarvadavali area.
The Alignment Plan of the proposed Corridor with station and depot location are

shown in Figure 3.1.

The proposed Metro corridor is about 29 Km long and have 22 stations. It passes
through important areas like New Thane, Wagle Circle, Lokmanya Nagar, Pokhran
Road No. 1, Nilkanth Terminal, Gandhi Nagar, Kashinath Ghanekar, Patlipada,
Dongripada, Vijay Nagari, Wagbil, Waterfront (TCS, New Brahmand, Azad Nagar,
Manorama Nagar, Kolshet Industrial Area, Balkum Naka, Balkum Pada, Saket, Shivaji

Chowk and Thane Junction.

RIDERSHIP ASSESSMENT FOR HORIZON YEAR

3.6.1. Ridership on Proposed Metro Corridor

Daily ridership on the proposed metro corridor for the years 2029, 2035 and 2045 is
expected to be 6.47 Lakh, 7.61 Lakh and 8.72 Lakh passengers respectively. The
Section loads, Station loads and Maximum PHPDT for 2029, 2035 and 2045 areshown
in Table 3.42, 3.43 and 3.44 respectively.

TABLE 3.42 SECTION LOADS ON METRO CORRIDOR

2029 2035 2045
From To
Dir1l Dir 2 Dir1l Dir 2 Dir1l Dir 2
New Thane Raila Devi 5,371 42 5,225 132 4,363 184
Raila Devi Wagle Circle 7,943 | 10,743 7,619 17,011 6,837 13,725
. Lokmanya Nagar 7,707 | 17,604 6,301 23,655 5,504 23,661
Wagle Circle
Bus Depot
Lokmanya Nagar o 8,212 | 18,147 | 6,288 26,781 5,256 27,070
Shivai Nagar
Bus Depot
L. Neelkanth 8,769 | 16,644 | 6,892 26,566 5,829 27,380
Shivai Nagar )
Terminal
Neelkanth . 9,366 | 14,319 | 7,599 23,962 6,467 24,846
. Gandhi Nagar
Terminal
Dr Kashinath 9,690 | 12,169 | 8,032 21,437 6,808 22,501
Gandhi Nagar Ghanekar
Natyagraha
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2027 2035 2045
From To
Dir1l Dir 2 Dirl Dir 2 Dir1l Dir 2
Dr Kashinath 9,314 | 9,151 7,636 17,767 6,372 19,148
Ghanekar Manpada
Natyagraha
Manpada Dongripada 9,513 8,968 7,900 17,451 6,570 18,943
Dongripada Vijay Nagari 6,178 | 8,192 9,288 16,489 9,438 18,133
Vijay Nagari Wagbil 8,905 | 15,375 | 13,424 17,839 13,603 16,722
Waghbil Waterfront 9,335 | 12,647 | 14,056 13,683 13,976 12,648
Waterfront Patlipada 9,394 | 12,216 | 15,519 13,054 14,389 12,244
. Azad Nagar Bus 10,067 | 12,129 | 16,501 11,575 15,327 11,840
Patlipada
Stop
Azad Nagar Bus 11,526 | 11,754 | 18,776 10,972 17,772 11,277
Manorama Nagar
Stop
Kolshet Industrial | 14,037 | 10,749 | 22,493 9,421 21,365 9,586
Manorama Nagar
Area
Kolshet Industrial 14,370 | 9,018 23,116 6,865 21,887 7,092
Balkum Naka
Area
Balkum Naka Balkum Pada 15,363 | 9,343 20,577 6,945 22,979 7,295
Balkum Pada Rabodi 16,348 | 9,836 22,017 8,830 24,327 8,974
Rabodi Shivaji Chowk 21,307 | 9,589 27,398 8,469 29,515 8,643
Shivaji Chowk Thane Junction 23,320 | 9,037 29,489 7,873 31,393 8,073
Thane Junction New Thane 62 9,071 278 7,842 367 8,104
Source: MAHA- Metro (CMP, 2018)
TABLE 3.43 STATION LOADS ON METRO CORRIDOR
Station Peak Hour 2029 Peak Hour 2035 Peak Hour 2045
Boarding | Alighting | Boarding Alighting Boarding Alighting
New Thane 5,371 10,701 5,225 16,879 4,363 13,541
Raila Devi 3,775 8,064 3,435 7,685 3,338 10,800
Wagle Circle 3,617 4,396 3,977 8,421 3,268 8,010
Lokmanya Nagar Bus
6,650 4,642 7,222 7,020 6,263 6,821
Depot
Shivai Nagar 4,041 1,159 4,507 1,299 4,397 1,290
Neelkanth Terminal 3,335 588 3,895 663 3,624 641
Gandhi Nagar 4,485 1,143 5,381 1,278 4,956 1,262
DrKashinath Ghanekar |, ./ 1,247 1,274 1,354 1,094 1,325
Natyagraha
Manpada 1,450 475 1,748 522 1,507 499
Dongripada 7,387 17,905 10,079 10,041 10,997 6,718
Vijay Nagari 5,995 540 9,070 778 9,535 1,296
Wagbil 1,403 542 2,041 780 2,033 1,256
Waterfront 5,609 5,463 8,198 5,256 8,161 7,344
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Station Peak Hour 2027 Peak Hour 2035 Peak Hour 2045
Boarding | Alighting | Boarding Alighting Boarding Alighting
Patlipada 1,197 149 1,748 163 1,742 241
Azad Nagar Bus Stop 2,642 178 4,080 254 4,559 423
Manorama Nagar 4,509 267 6,655 382 6,722 635
Kolshet Industrial Area 944 936 1,436 893 1,548 1,229
Balkum Naka 1,637 1,137 1,659 6,083 1,840 2,427
Balkum Pada 1,365 133 1,993 192 1,984 305
Rabodi 7,167 1,656 7,586 1,609 7,088 1,330
Shivaji Chowk 3,781 1,802 3,723 1,601 3,180 1,333
Thane Junction 9,071 23,258 7,842 29,211 8,104 31,026

Source: MAHA- Metro (CMP, 2018)

TABLE 3.44 MAXIMUM PHPDT AND DAILY RIDERSHIP

Year Maximum PHPDT Daily Ridership (in Lakh)
2029 23,320 6.47
2035 29,489 7.61
2045 31,393 8.72

3.7 DESIGN RIDERSHIP

Ridership realization however depends on a number of factors including the type/

intensity/ direction of development, various policies of the government and a

number of unforeseen issues that could appear during next 20-40 years. The system

will start operating with initial ridership estimated and the capacity will be increased

depending on the development planned and actually achieved.
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FIGURE 3.1: PROPOSED THANE METRO RING CORRIDOR

RITES Ltd. Page 43



Chapter-4
SYSTEM AND TECHNOLOGY SELECTION



Detailed Project Report for Thane Metro Rail

Final DPR Chapter 4: System & Technology Selection

4,

4.1

SYSTEM & TECHNOLOGY
SELECTION

Selection of a particular mass transit system largely depends on the characteristics of
the city, its metropolitan area, the projected traffic demand and the availability of
right-of-way (ROW). Mass Transit System is selected and planned to provide
comfortable, safe, reliable and fast/high frequency connectivity across the
cityscapes.

The urban transport requirements of Thane City have been evaluated based on
projected traffic demand. Considering the city specific characteristics, traffic
demand, availability of right of way, Medium Capacity Metro rail system, which can
cater to Design capacity of 28000 PHPDT, is proposed to be adopted for Thane Metro
corridor.

Metro Rail system is most prevalent mass transit system adopted worldwide. In
India, MRTS is operational in various cities viz. Delhi, Chennai, Kolkata, Mumbai,
Bangalore, Kochi, Jaipur etc. Metro rail technology offers the advantage of latest
technology being available off the shelf with standardization, indigenization and has
already stabilized for reliability, acceptance and availability of manufacturing
infrastructure (for spare parts etc.) around the world and also in India. It is a grade
separated system with exclusive right of way characterized by short distances of
stations spaced at about 1 km and modern state of the art rolling stock having high
acceleration and deceleration with maximum speed of 80-120 KMPH. Sharpest curve
of 120m radius is permitted for MRTS. The system can be designed to meet the peak
hour peak direction traffic (PHPDT) carrying capacity from 10,000 to up to 80,000
depending upon the type of system and infrastructure adopted such as rolling stock,
train set configurations, signaling system, stations platform length etc. The capacities
indicated for 6 car trains have been calculated by considering 1.5 minutes (90
seconds) headway which is achievable with advanced signaling system i.e. CBTC
technology.

The maximum pea'k hour peak direction traffic (PHPDT) for the proposed Thane
metro corridor is estimated to be about 28000 in year 2050. Considering the city
specific characteristics, traffic demand, availability of right of way, 6 car train
composition is proposed to be adopted for Thane Metro.
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4.2 SYSTEM SPECIFICATIONS ADOPTED FOR THE CORRIDOR

Following system specification parameters are considered for the Thane Metro
corridor. The rationale for choosing the particular technological parameter has been
discussed in detail in the subsequent chapters.

TABLE 4.1: SYSTEM SPECIFICATION PARAMETERS

Parameters System Specification
Traffic Handling capacity (PHPDT) 10000-60000
Minimum radius of Min. for elevated = 120m
Alignment curvature Min. for UG = 200m
and Gauge Gradient 4%
Gauge Standard gauge (1435 mm)
Traction System 25 kV AC Overhead Catenary

Communication Based Train Control

Signaling System
(CBTC) System as per IEEE 1474.1

Telecommunication System IP GE based
Coach Width 2.9 m wide coaches
Basic Unit One motor car and one trailer car

3- Car :DMC-TC-DMC

6 —Car: DMC-MC-TC-MC-MC-DMC
Train Composition Capable of GoA4 operation

Every coach should be fully
interchangeable with any other coach of

same type.

. . Light weight stainless steel/Aluminum
Rolling Stock | Coach construction

body
Axle load <16T
Braking System Regenerative Braking
Propulsion system 3 phase drive system with VVVF control

Max. Design speed :80 KMPH

Max. Acceleration :1.0 m/s>
Performance . )
L. Max. Deceleration :1.1 m/s® (Normal
Characteristics 2
brake),More than 1.3 m/s® (Emergency

brake
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5. CIVIL ENGINEERING& ALIGNMENT

DETAILS

5.1 ALIGNMENT DESCRIPTION OF APPROVED ALIGNMENT, AVAILABILITY OF ROAD SPACE

5.1.1.

5.1.2.

Engineering Survey and Alignment Design

The Thane Ring Metro corridor was agreed upon for the study. Corridor starts from
Kopriand ends at Thane junctionwhich traverses through city in a ring at the North

of Thane junction Railway Station up to Kasarvadavali area.

Metro Route of the corridor was initially planned on Google Map. For detailed
planning of the proposed metro route, ground survey was carried out with the help
of DGPS, Total Station and Auto levels. Details of all the existing features falling in
the proposed corridor were collected 