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0.0 EXECUTIVE SUMMARY 

 

0.1 INTRODUCTION 

0.1.1 Background 

• Mumbai, with a population of about 21 million1

 

 is the largest metropolis in 

India and one of the most populous cities in the world. The suburban rail 

system of Mumbai is one of the most crowded and overloaded suburban 

systems in the world. The System is operated by Western and Central 

Railways (Figure 1.1) and is spread over 319 route km operating more than 

2,800 train services and daily passengers of about 8 million.  

• The Western Railway Corridor is of about 60 km length from Churchgate to 

Virar with 28 stations. Presently non air-conditioned EMU trains of 9, 12 and 

15 coaches run for about 20 hours a day. The trains are over-crowded much 

beyond their rated carrying capacity with headway of around four minutes 

and are intensively utilized.  

 

• The City is expanding towards Virar and beyond resulting in high annual 

growth rate in passenger movement between Virar and Borivali as compared 

to the other sections. The capacity augmentation of the existing suburban 

railway system carried out in the MUTP phase-I does not cater to the ever 

increasing demand on this section. The present public transport provided by 

suburban EMU trains of 9/12/15 coaches by Western Railway is considered 

grossly inadequate to cater to the ever increasing commuter traffic demand.   

 

• Ministry of Railways (MOR) is keen to take suitable measures to augment the 

system capacity as well as to provide improved services to the commuters. 

Lateral expansion by way of laying additional tracks by the side of existing 

tracks in not feasible due to non availability of required land strip for most 

length of the Corridor.  

 

• MOR has therefore, envisioned a two track parallel Corridor with a capacity 

to run 8 car air-conditioned along Churchgate-Virar section - with Bandra to 

Virar as Phase I and Churchgate to Bandra as Phase II. It is expected that 

introduction of air-conditioned EMU services will help in addressing the twin 

issues of  capacity constraint as well as non-availability of quality travelling 

experience to the commuting public. MOR plans to implement the Project 

through private sector partnership 

                                            
1
 As per Census 2011, MMR has 20.70 million population 
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FIGURE 0.1: MUMBAI SUBURBAN RAIL NETWORK 
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0.1.2 Present Study 

Railway Board vide letter no. 2011/Infra/12/18/Part.I, dated 14.10.2013 

advised MRVC to assess the project requirement afresh in coordination with 

State Govt. and issue fresh RFQ. 

During the meeting by Hon’ble Minister of Railways with Hon’ble Chief 

Minister of Maharashtra in April, 2016, it was decided that the project will be 

implemented in 2 phases; Bandra to Virar - Phase I and Churchgate to 

Bandra - Phase II. 

Accordingly, MRVC has requested RITES to prepare the Technical 

Feasibility Report for Phase I of the corridor i.e. Bandra to Virar based on the 

Modified Technical Feasibility Report as submitted by RITES in June 2014. 

The present report has been prepared based on the data/ details already 

available in June 2014 Report and no fresh survey, ground verification etc 

have been done. However, the change in Ridership, System Parameters, 

land requirement, CAPEX, OPEX and financials has been reassessed for the 

modified corridor length.  

 

0.2 TRANSPORT DEMAND ANALYSIS 

• MMRDA has carried out a Comprehensive Transport Study (CTS) for 

Mumbai Metropolitan Region which includes the detailed analysis of travel 

demand in different alternatives scenarios of population, employment and 

network development for various horizon years.  

• RITES, with the help of Ministry of Railways in 2009 had requested MMRDA 

to carry out a traffic assignment exercise on the proposed Churchgate – Virar 

elevated suburban rail Corridor by using their transport demand model and 

provide the ridership figures for various horizon years. This exercise 

however, could not be completed for various reasons and an alternative 

approach to ridership estimate was followed. 

• For any given year (accounting for the natural growth in ridership), the total 

passenger movement along a corridor would remain the same in all 

scenarios – be it the continuation of the existing system, or with the addition 

of the proposed elevated Corridor and/ or the parallel metro Corridors. The 

passengers on the proposed elevated suburban rail Corridor would therefore, 

be the result of shift of ridership from the following two sets of existing 

transport systems. In other words, there will be a redistribution of total 

passengers amongst various modes with overall ridership remaining the 

same. 
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o Shift of passenger from existing suburban rail system  

o Shift of passengers travelling within the immediate influence area on 

the parallel major roads along the elevated Corridor by various road 

modes including bus, taxi, auto and private modes 

 

The ridership on the existing suburban rail system and road network will get 

reduced to that extent. 

 

There will however, be some latent travel demand which will materialise once 

an efficient and comfortable transport mode is available to commuters. 

 

In spite of the development of parallel Metro Corridors, the suburban Corridor 

will continue to have a significant catchment area, whose passengers are 

likely to prefer the metro-like travel experience of the proposed elevated sub-

urban system. 

• About 50 % of 1st class suburban rail passengers would shift on to the 

elevated Corridor once the facility is available. Further, the shift from 2nd 

class passengers is expected to be about 20%. This translates into a 

combined shift of about 23.5 % of the Western Line suburban Rail 

passengers onto the proposed system. Some passengers who are presently 

using buses, autos, taxis and private modes are also expected to shift to the 

proposed elevated Corridor because of the advantages with respect to travel 

time and comfort. Accordingly, the shift from various road modes is expected 

to be about 10% of the number of rail passengers shift – translating into a 

total ridership on the elevated Corridor at about 26 % of the existing 

suburban rail. 

• During discussions with IR officials in 2013, it was decided to refer to WR 

suburban statistical data for 2013. The total daily passengers at the 

aggregate level were thus taken as 35.0 lakh in 2013. With this 

consideration, for the year 2013, the expected shift from suburban rail and 

road based modes to the proposed elevated rail Corridor (daily passengers) 

was estimated to be about 9.1 lakh passengers (26 % of 35.0 lakh). 

• For working our ridership between Bandra to Virar, data on average daily 

passengers from ticket sales data of Western Railway for 27 stations 

(O-D passengers, 2013) has been used. A matrix of 7x7 to divide the 

whole corridor in 7 major sections is developed. These seven sections 

are; 

 

i. CCG to MX ( Churchgate – Mahalaxmi) 

ii. MX to DDR (Mahalaxmi - Dadar) 

iii. DDR to BA (Dadar - Bandra) 
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iv. BA to ADH (Bandra - Andheri) 

v. ADH to BVI (Andheri - Borivalli) 

vi. BVI to DIC (Borivalli- Daishar) 

vii. DIC to VR (Daishar)- Virar) 

 
TABLE 0.1: AVERAGE DAILY PASSENGER RIDERSHIP ON MUMBAI WR SUBURBAN 

SECTIONS, 2013 

From 
To                              (Passengers in Thousands) 

CCG 

to MX 

MX to 

DDR 

DDR to 

BA 

BA to 

ADH 

ADH to 

BVI 

BVI to 

DIC 

DIC to 

VR 
Total 

CCG to MX 16.00 47.50 75.38 80.96 266.92 5.76 421.97 914.50 

MX to DDR 47.50 0.38 1.15 63.00 44.62 7.81 80.81 245.27 

DDR to BA 75.38 1.15 0.38 25.96 82.31 0.69 33.53 219.42 

BA to ADH 80.96 63.00 25.96 4.00 101.92 13.48 155.81 445.13 

ADH to BVI 266.92 44.62 82.31 101.92 39.00 29.97 99.00 663.74 

BVI to DIC 5.76 7.81 0.69 13.48 29.97 0.00 11.10 68.80 

DIC to VR 421.97 80.81 33.53 155.81 99.00 11.10 140.92 943.14 

Total 914.50 245.27 219.42 445.13 663.74 68.80 943.14 3500.00 

 

Further about 26 % of average daily passengers of Western Suburban is 

considered as potential ridership of ELCOR and a 7x7 matrix for ELCOR 

passengers is presented in Table 0.2.  

 
TABLE 0.2: POTENTIAL ELCOR PASSENGERS - 2013 

From 
To                              (Passengers in Thousands) 

CCG 

to MX 

MX to 

DDR 

DDR 

to BA 

BA to 

ADH 

ADH 

to BVI 

BVI to 

DIC 

DIC to 

VR 
Total 

CCG to MX 4.16 12.35 19.60 21.05 69.40 1.50 109.71 237.77 

MX to DDR 12.35 0.10 0.30 16.38 11.60 2.03 21.01 63.77 

DDR to BA 19.60 0.30 0.10 6.75 21.40 0.18 8.72 57.05 

BA to ADH 21.05 16.38 6.75 1.04 26.50 3.50 40.51 115.73 

ADH to BVI 69.40 11.60 21.40 26.50 10.14 7.79 25.74 172.57 

BVI to DIC 1.50 2.03 0.18 3.50 7.79 0.00 2.89 17.89 

DIC to VR 109.71 21.01 8.72 40.51 25.74 2.89 36.64 245.22 

Total 237.77 63.77 57.05 115.73 172.57 17.89 245.22 910.00 

 

The ridership on Virar –Bandra ELCOR in 2013 is estimated by  

− taking out the passengers with both their origin and destination 

between Churchagte and Bandra and 

− 50% of passengers with both their origin and destination between 

Bandra Virar 
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TABLE 0.3: EXPECTED RIDERSHIP ON VIRAR –BANDRA ELCOR 

From 

To                              (Passengers in Thousands) 

CCG to 

MX 

MX to 

DDR 

DDR to 

BA 

BA to 

ADH 

ADH to 

BVI 

BVI to 

DIC 

DIC to 

VR 
Total 

CCG to MX 0.0 0.0 0.0 10.5 34.7 0.7 54.9 100.8 

MX to DDR 0.0 0.0 0.0 8.2 5.8 1.0 10.5 25.5 

DDR to BA 0.0 0.0 0.0 3.4 10.7 0.1 4.4 18.5 

BA to ADH 10.5 8.2 3.4 1.0 26.5 3.5 40.5 93.6 

ADH to BVI 34.7 5.8 10.7 26.5 10.1 7.8 25.7 121.4 

BVI to DIC 0.7 1.0 0.1 3.5 7.8 0.0 2.9 16.0 

DIC to VR 54.9 10.5 4.4 40.5 25.7 2.9 36.6 175.5 

Total 100.8 25.5 18.5 93.6 121.4 16.0 175.5 551.4 

Note: The figures from Bandra to Virar (in grey box) are taken 50% of figures of Table 0.2.  

 

Thus, the total daily passengers on Bandra – Virar ELCOR in 2013 are 

estimated at 5.51 lakh with an average trip length of 18.04 km. 

 

• Based on the available figures of expected population growth and passenger 

trends of suburban passenger traffic, the following growth rates are taken for 

increase in traffic on the proposed elevated Corridor in various horizon years. 

 
TABLE 0.4: ADOPTED GROWTH RATES 

Compounded Annual Growth Rates 

Time Period 
Section Growth Rate 

taken for 
Bandra - Virar 

BO-VI CG-BO 

2009 2013 5.00% 2.00%  

2013 2021 5.00% 2.00% 3.5% 
2021 2026 5.00% 2.00% 

2.5% 
2026 2031 3.00% 1.00% 
2031 2036 3.00% 1.00% 

2.0% 
2036 2041 3.00% 1.00% 
2041 2046 3.00% 1.00% 

2.0% 
2046 2051 3.00% 1.00% 

 

• Accordingly, it is projected that the proposed Phase I of Elevated 

Corridor would have an average daily ridership of about 7.3 lakh, 9.3 

lakh, 11.3 lakh and 13.8 lakh in 2021, 2031, 2041 and 2051 respectively. 

•  The CTS study by MMRDA provides an assessment of observed section 

loads carried by the existing suburban rail system in 2005.  As the expected 

ridership on the proposed ELCOR is largely a shift from the existing 

suburban system, CTS study can provide the most realistic basis for 

estimation of expected section loads figures for ELCOR.   
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• Accordingly, with the application of observed and expected growth rates, the 

PHPDT for Phase I in various horizon years is estimated in Table 0.5. 

 
TABLE 0.5: PROJECTED  PHPDT ALONG PHASE I OF ELEVATED CORRIDOR  

 

 

 

 

 

 

 

 

 

 

 

 

• The proposed Corridor is expected to be operational by 2022. Desired 

shifting of passengers from other modes of transport to proposed system is a 

slow process as commuters take time in changing their travel habits/patterns. 

Thus, it is assumed that the ridership projected for 2021 will actually 

materialize by 2022 and system planning has been done accordingly. 

 

0.3 ALIGNMENT AND CONSTRUCTION PLANNING 
 

0.3.1 Planning and Design Norms  

The proposed corridor will consist of two standard gauge (SG) lines at 4.1m. 

centre to centre for elevated/at grade and 15.05m for underground stretch on 

mid section as well as on stations with cut & cover and 20 m on stations with 

NATM. The alignment is in conformity with the schedule of dimensions of 

Delhi Metro for S.G. Turnouts at stations are to conform to geometry laid 

down by the Indian Railways. 

The minimum adopted curve radius for main running lines is 300m both for 

at-grade / elevated and underground sections. In exceptional cases, for 

elevated section the radius of 200m has been used at some locations. 

YEAR 
2021 2031 2041 2051 

SECTION 

Virar North Virar South 3000 4500 6000 8000 

Virar South Nalla Sopara 4000 6000 8000 10500 

Nalla Sopara Vasai Road 7000 10000 13500 18500 

Vasai Road Naigaon 7000 10000 13500 18500 

Naigaon Bhayander 6000 8500 11500 15500 

Bhayander Mira Road 9500 14500 19500 26000 

Mira Road Dahisar 9000 13000 17500 24000 

Dahisar Borivali 13500 20000 27000 36000 

Borivali Kandivali 10500 12500 13500 15000 

Kandivali Malad 11500 13500 15000 16500 

Malad Goregaon 13500 16000 17500 19500 

Goregaon Jogeshwari 16500 19000 21000 23000 

Jogeshwari Andheri 17500 20000 22500 24500 

Andheri Vile Parle 22500 26500 29000 32000 

Vile Parle Santa Cruz 23000 26500 29500 32500 

Santa Cruz Bandra Terminus 23000 26500 29500 32500 

Bandra Terminus Bandra 20000 23500 26000 28500 
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Track structure on the main line will be for standard gauge with 60-kg UIC 

wear resistant rails. On elevated and underground alignment, the track will be 

of ballastless type (BLT) and at-grade alignment, the track will be provided 

with 350mm ballast cushion, on PRC sleepers 1660 no.s/Km. 

Horizontal curves at stations Not less than 875m in underground, 

elevated and at grade stretches.  

Cant deficiency not to exceed 100mm and actual cant (a) not to exceed 

125mm. 

Transition length For sectional speed of 100km, transition length adopted 

is 0.44 ca or 0.44 cd, whichever is higher. 

Vertical curves Minimum radius adopted for vertical curves is 2500m in 

normal and 1500m in exceptional circumstances. No Vertical curves has 

been proposed at change of grade points, steeper than 0.4% No overlap 

between vertical and horizontal curves has been proposed.  

Gradients At stations 1 in 1000 (steepest) and in mid-section 2% normally 

and in exceptional situations 3% compensated.  

Points and crossing On main line 1 in 12 type and in depot 1 in 8½ . 

 

0.3.2 Alignment Design 

• The zero Chainage has been kept of centre line of Churchgate station as 

proposed earlier. The corridor has been divided into two phases; Phase-I 

from Bandra to Virar and Phase-II from Oval Maidan/ Churchgate to Bandra. 

• The proposed alignment of Phase-I corridor i.e. Bandra to Virar starts from 

Bandra. At-grade section has been extended towards the south of Bandra 

upto Ch: 13900 considering the need for reversal and stabling facilities at 

Terminal Station i.e. Bandra. 

• The alignment is proposed to be at-grade upto Ch. 14642m. Further, a down 

ramp with a grade of 3.0% from Ch. 14644 m to Ch. 15057 m has been 

provided to take the alignment underground. 

• From Ch. 15000m, alignment continues along Bandra Terminal main road on 

straight, till Ch. 15132m. Proposed alignment is underground and runs under 

Bandra terminal main road. 

• To reduce the private land and property acquisition, the corridor between 

Bandra Terminus and Andheri is proposed underground at a depth of 15m 

below ground level. The tunnels of the corridor are accommodated within the 

Railway right of way. No land acquisition has been proposed in this section. 
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• Bandra Terminus, Santacruz, Vile Parle and Andheri stations have been 

proposed underground at Ch. 15724m, Ch. 18011m, 19829m and Ch. 

22070m respectively. 

• An up ramp with a grade of 2.96% from Ch. 24282m to Ch. 24767m has 

been proposed to take the alignment from underground to at-grade. The 

ramp has been proposed in the available space between 6th line and goods 

line. 

• Jogeshwari (At-grade) station is proposed at Ch. 24917m. The proposed 

station is about 1.0km away from existing Jogeshwari station and 600m from 

under-construction Oshiwara suburban station. 

• Further, an up ramp with a grade of 3.0% from Ch. 25037m to Ch. 25532m 

has been proposed to take the alignment from at-grade to elevated. 

• Between Jogeshwari and Kandivali, alignment continues on east side. Only 

constraint is acquisition of private vacant land, and also Govt., Defence, Food 

Corporation and Municipal land. 

• E.C Goregaon, Malad and Kandivali stations are proposed at Ch. 27304m, 

Ch. 29496m and Ch. 31503m respectively.  

• A down ramp with a grade of 3.0% from Ch. 32697m to Ch. 33485m has 

been proposed to take the alignment underground. 

• Borivali (underground) station has been proposed at 34294m east of newly 

constructed station building. 

• While proposing the alignment from Borivali - Virar, provision for two future 

lines has been kept. Feasibility of keeping alignment at grade has been seen, 

wherever land is available within railway right of way, or feasible for 

acquisition. From Dahisar south, the alignment has been kept parallel to 

existing tracks, on extreme west side along railway boundary in order to keep 

available railway land for future expansion.  

• Maintenance depot has been proposed east of Mira Road station in salt pan 

area. An area of about 30 Hac is proposed to be acquired for the depot. 

• Virar elevated South station has been proposed at Ch. 58683m at a height of 

15m above the ground and Virar North (at-grade) at Ch. 61523 m. 

 At Grade  -  North of Mahim to North of Bandra 

 Underground - North of Bandra to South of Jogeshwari 

 At Grade             -         South of Jogeshwari to North of Jogeshwari 

 Elevated   -  North of Jogeshwari to North of Kandivali 

 Underground - North of Kandivali to North of Borivali 

 Elevated  - North of Borivali to North of Dahisar 
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 At Grade  -  North of Dahisar to South of Bhayandar 

 Elevated   - South of Bhayandar to North of Bhayandar 

 At Grade   -  North of Bhayandar to South of Vasai Road 

 Elevated   -  South of Vasai Road to North of Virar car Shed 

 

0.3.3 STATION LOCATIONS 

Phase-I elevated corridor from Bandra to Virar, 18 stations have been 

proposed. Out of which 5 stations are underground, 8 are elevated and 5 are 

at grade. 

 
TABLE 0.6: STATION LOCATIONS 

S. No. 

Proposed stations  

Name Chainage ISD 
UG/ Elev/ At-

grade 

1 Bandra 14529.0 - At Grade 

2 Bandra Terminus 15724.0 1195.0 UG 

3 Santa Cruz 18011.0 2287.0 UG 

4 Vile Parle 19829.0 1818.0 UG 

5 Andheri 22070.0 2241.0 UG 

6 Jogeshwari 24917.0 2847.0 At Grade 

7 Goregaon 27304.0 2387.0 Elev 

8 Malad 29496.0 2192.0 Elev 

9 Kandivali 31503.0 2007.0 Elev 

10 Borivali 34294.0 2791.0 U/G 

11 Dahisar 36963.0 2669.0 Elev 

12 Mira Road 40038.0 3075.0 At Grade 

13 Bhayandar 43328.0 3290.0 Elev 

14 Naigaon 47880.0 4552.0 At Grade 

15 Vasai Road 51428.0 3548.0 Elev 

16 Nalasopara 56308.0 4880.0 Elev 

17 Virar South 58683.0 2375.0 Elev 

18 Virar North 61523.0 2840.0 At Grade 

 

0.3.4 LAND REQUIREMENT 

The Land is required for 

• Railway Structures (including Route Alignment), Station Buildings, 

Platforms, Entry/Exit Structures, Ventilation Shafts, Traffic Integration 

Facilities, depot, stabling yards etc. 

• Receiving/Traction Sub-stations 
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• Temporary Construction Depots and work sites 

 
TABLE 0.7: SUMMARY OF LAND REQUIREMENT (BANDRA – VIRAR) 

  Land in Sqm 

Permanent land   

Govt. Land 103063 

Pvt. Land 32542 

Depot 300000 

Railway Structures 26704 

Temporary land   

Construction Depot 152000 

 

0.3.5 Utilities 

• A large number of sub-surface, surface and over head utility services viz. 

sewers, water mains, storm water drains, gas pipe lines, telephone/ 

communication cables, overhead power transmission lines, power cables, 

traffic signals, etc. exist all along the proposed alignment. 

• Apart from the above utilities, Western Railway’s huge network of Traction 

Power cables, Traction Power Installations, DC and AC traction substations, 

SPs and SSPs, Signal & Telecommunication cables, traction OHE masts and 

structures, Signal posts, power supply cubicles, location boxes etc. are 

spread along and across the entire alignment.  

• The proposed corridor has been planned within Railway’s ROW and the 

some of the utility services and Railways vital installations are encountered at 

number of locations. 

• These utility services are essential and have to be maintained in working 

order during different stages of construction, by temporary / permanent 

diversions and relocation or by supporting in position. Meticulous planning, 

therefore, will be necessary in tackling the issue of protection / diversion of 

these utility services and as well as Railway’s vital installations. 

 

0.3.6 CONSTRUCTION PLANNING 

The total length of underground stretch in Phase-I is about 12.78 Km. 

Elevated viaduct in Phase-I of the project is proposed for 24.064 Km. The 

total length of at-grade stretch is about 11.156 Km which is proposed at 

stretches where sufficient space is available and also to locate stabling lines 

and entry to depot. 

Since the alignment has to be within the Railway R.O.W., it has been difficult 

to avoid the existing FOBs and ROB running perpendicular to the existing 

and the proposed western corridor. Generally a span configuration of 30m 
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has been adhered to all along the proposed alignment but it is only at some 

locations of ROBs and FOBs that some non standard spans (eg. 25m, 35m 

etc.) or special structures have been proposed. 

The total length of the underground part of the corridor is 12.78 Km. The 

underground stretch consists of 5 stations i.e. Bandra Terminus, Santacruz, 

Vile Parle, Andheri and Borivali.  

The standard substructure for the elevated section comprises of: 

o Typical Piers with monopile and multiple foundations 

o Cantilever piers with multiple pile foundations 

o Portal piers with multiple pile foundations.  

 

0.3.7 Road Traffic Diversion Planning 

Objectives 

 

 To minimize disruption to the movement of traffic on roads adjacent to the 

proposed Corridor, especially near the station areas. 

 To provide for uninterrupted access to all stations. 

 To accommodate the existing bus/ IPT stands near the station areas for 

unaffected inter-modal dispersal.  

Concept  

 

The project construction poses significant challenges in view of the multiple 

constraints of existing Railway tracks/ infrastructure, ROBs, FOBs in addition 

to the extremely limited road space in the vicinity for traffic movement. The 

proposed Corridor alignment and construction methodology/ sequence have 

therefore been suggested with a view to minimize affecting existing 

structures and disrupting the traffic flow in the vicinity. The Corridor is 

planned to be constructed largely within the Railway Boundary. At certain 

locations, lands/ properties contiguous to Railway Land are proposed to be 

acquired for the Project. This will involve the removal of the properties and 

their incidental access roads – and not require any alternative traffic 

diversions. However, at several locations the construction of the proposed 

Corridor and its Stations will involve the partial or complete closure of existing 

roads for varying durations. 
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0.4 STATION PLANNING AND INTERMODAL INTEGRATION 
 

0.4.1 Station Planning 

Stations and Planning Criteria 

• Since the present corridor i.e. Bandra - Virar is Phase I of the complete 

envisaged corridor i.e. Churchate - Virar, stations are planned for the 

ultimate capacity (90,000PHPDT) and boarding alighting figures are 

worked out accordingly. 

 

• Elevated alignment is governed by a minimum ground clearance of 5.50 

m, or clearance required over FOBs/ other structures, whichever is 

higher. This in turn determines the rail level on the elevated section 

(generally about 15 m and upto 20 m above road level.  

 

• General rail level in the underground sections is approximately 15 m 

below the ground level. The construction of tracks and stations is 

proposed by cut & cover/ NATM method. The alignment passes under a 

few buildings where the curves so demand.  

 

• Underground stations have been planned around island platforms, while 

all elevated and at-grade stations have been proposed to have side 

platforms.   

 

Selection of Typical Stations 

Six typical station cases have been selected for preparing representative 
station plans in conformity with the ultimate station passenger loads. The 
selection covers all 3 categories: underground, elevated and at-grade; as 
well as station with maximum, average and minimum peak passenger loads. 
These also cover the stations between Bandra and Jogeshwari section, 
alignment for which has recently been modified from elevated to 
underground. 
 

i. Bandra  :  At-Grade 
ii. Bandra Terminus :  Underground 
iii. Santa Cruz  :  Underground 
iv. Andheri  :  Underground 
v. Jogeshwari  :  At-Grade 
vi. Goregaon  :  Elevated 

 

The station plans indicating the proposed layouts and configuration of 

representative stations w.r.t. the existing sub-urban system and surrounding 

urban development have been prepared. These take into account the 
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ultimate peak hour passenger loads, locational characteristics, integration 

with the neighbouring transport systems and urban environment. 

 
0.4.2 Inter Modal Integration and Dispersal Facilities 

• The Transport Integration measures are proposed with the following 

objectives 

− To facilitate efficient transfer and dispersal of passengers from/ to the 

proposed system 

 

− To provide for effective inter-modal interchange of the passengers with 

the feeder modes including walk 

 

− To integrate the proposed system’s entry/ exits with those of existing 

suburban system and upcoming transport infrastructure 

 

• The existing Suburban Corridor carries heavy passenger traffic volumes 

during peak hours. Majority of the sub-urban rail passengers walk to/ from 

the Railway stations. However, a significant percentage also depends on 

buses and Intermediate Public Transport (IPTs – comprising auto-rickshaws 

and taxis) for feeder mode to/ from the stations.  

 

• The complete proposed corridor is designed with a capacity of about 90,000 

PHPDT and the stations are proposed in vicinity of the existing sub-urban 

stations. It is projected that the peak hour passenger loads of the stations on 

the new system will ultimately reach comparable levels as experienced today 

at the present sub-urban stations. 

 

• It is therefore, necessary to plan for the combined total peak hour passenger 

loads at the new integrated stations. The modal distribution of the feeder trips 

for the proposed system is likely to remain the same.  However, the quantum 

of passenger dispersal volumes in the station areas would almost double in 

the future.  

 

• Metro systems are also being planned and implemented by MMRDA and 

some of the stations on Elevated Corridor will have passenger interchange 

with the Metro Stations. Thus, there will be some passengers who will 

transfer between Metro and Sub-urban System. These passengers will 

require limited inter-modal integration facilities – through walkways/ skywalks. 

 

• The present transport infrastructure and dispersal facilities would need to be 

augmented to handle the additional volumes.  Up-gradation/ widening of 

walkways, pedestrian cross-over facilities, new/ augmented bus/ IPT stands, 
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planned pick-up/ drop-off areas, parking facilities and increased frequencies 

of public transport are the prominent measures suggested for this purpose. 

 

Additional measures such as integrated ticketing, dedicated feeder services, 

introduction of modern low floor ‘urban’ buses, etc. can also help in reducing 

delay of feeder trips for maximizing the efficiency of the System. 

 

• Six typical stations from Bandra to Goregaon have been selected for the 

purpose of presenting station planning and inter-modal integration plans. 

These include the typical at-grade (Bandra, Jogeshwari), underground 

(Bandra Terminus, Santa Cruz, Andheri) and elevated (Goregaon) stations.  

 

• The proposals are at conceptual level to establish that, with the future 

increase in traffic and development of the proposed corridor, the total traffic 

around the stations can be managed with suitable traffic engineering and 

management measures duly supported by administrative/ policy decisions for 

implementation.  

 

0.5 SYSTEM DESIGN AND MAINTENANCE FACILITIES 

0.5.1 Rolling Stock 

Rolling Stock shall be Standard Gauge, air-conditioned coaches with 

electrically actuated door operation, Stainless steel/Aluminium body, 

Automatic Voice Announcement System, Coach Interior with modern 

aesthetics etc. 

Broad features of the rolling stock adopted for Bandra-Virar corridor are given 

in Table 0.8 below: 

TABLE 0.8: BROAD FEATURES OF ROLLING STOCK 

S. 
No. 

Parameter Bandra- Virar Corridor 

 
1 

Basic Unit 
One Driving Trailer car (DTC/TC) / Motor car (MC). 
Every coach should be fully interchangeable with 
any other coach of same type. 

6-Car Train 
Composition 

DTC-MC-TC-MC-MC-DTC 

8-Car Train 
Composition 

DTC-MC-TC-MC-TC-MC-MC-DTC 

2 Coach construction Light weight stainless steel/ Aluminium body 

3 Tare Weight DTC (42.0 T), TC (42.0 T), MC (42.0 T) 

4 Axle load 17  T 
5 Propulsion system 3 phase drive system with VVVF control 

6 Type of traction supply 25KV AC Overhead collection 
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0.5.2 Train Operation Plan 

The salient features of the proposed train operation plan are: 
 

• Running of services for 19 hours of the day (5 AM to Midnight) with a 
station dwell time of 30 seconds, 

• Make up time of 5-10% (on the tangent track) with 8-12% coasting. 
• Mid Terminal at Dahisar,  

• Schedule speed of 34 km/h for Bandra-Dahisar section and 36km/h for 

Dahisar-Virar section. 

 
The train operation and transport capacity planned is given in Table 0.9:  

TABLE 0.9: Transport Capacity Provided on the Corridor 

Section Items 
Year 

2022 2031 2041 2051 Design 

Bandra- 
Dahisar 

Cars/ Train 6 6 6 8 6 8 8 

Headway in Min.   
(Trains/hr) 

5.0 4.3 4.0 3.5 1.8 

12 14 12 3 8 9 34 

Capacity Provided 
21168 24696 28260 35388 80376 

27072 31584 40650 45246 102748 

PHPDT 23000 26500 29500 36000 90000 

 
 
Dahisar to 
Virar 

Cars/ Train 6 6 6 8 6 8 8 

Headway in Min.   
(Trains/hr) 

10.0 8.6 7.5 6.7 3.5 

6 7 5 3 0 9 17 

Capacity Provided 
10584 12348 15912 21276 40188 

13536 15792 20346 27198 51374 

PHPDT 9500 14500 19500 26000 50000 

   

The coach requirement for the two sections of Bandra-Virar corridor has 

been worked out based on the following assumptions: 

• Headway during peak hours. 

• Operational spares have been considered @5% of Bare rake 

requirement  

• Repair and maintenance has been estimated as 8% of total 

requirement  

• Turn round time is taken as 6 min  

 

The coach requirement for different horizon years is given in Table 0.10 
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TABLE 0.10: COACH REQUIREMENT 

Section 2022 2031 2041 2051 Design 

Bandra-Dahisar 120 144 162 204 472 

Dahisar-Virar 60 78 96 128 240 

Total Requirement 180 222 258 332 712 

 

 

0.5.3 MAINTENANCE FACILITIES 

The Maintenance facilities are proposed at Naigaon and Virar for about 89 

rakes of 8 car. 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. for the rolling stock 

operational on the corridor as well as maintenance facilities for Civil – track, 

buildings, water supply; Electrical – Traction, E&M; Signalling & Telecomm.; 

Automatic Fare Collection etc.  

 

0.5.4 TRACTION SYSTEM AND POWER SUPPLY 

i. Traction System 
 
Keeping in view the ultimate traffic requirements, uniformity, standardization 

and other techno-economic considerations, 25kV ac traction system is 

proposed for the Corridor. 

 

ii. Power requirement 
 
Broad estimation of auxiliary and traction power demand is made based on 

the following requirements:- 

a) Train length : 6 & 8 car  

b) Peak period headway of 1.8 min for Bandra-Dhaisar section and 3.5 

min for Dahisar – Virar section.  

c) Specific energy consumption of the rolling stock – 70 KWh / 1000 

GTKM 

d) Regeneration @ 30% 

e) Elevated station load: 250KW initially which will increase to 350KW. 

f) Underground station load: 2000 KW initially which will increase to 

2500 KW. 

g) Depots auxiliary load: 2500KW initially which will increase to 3500KW. 

h) Power factor of load – 0.9 

i) Transmission Losses @ 5% 
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Keeping in view of the above norms, the power demand estimation is given in 

Table 0.11. 

 

TABLE 0.11: POWER REQUIREMENT FOR DIFFERENT HORIZON YEARS 
In KVA 

Year 2022 2031 2041 2051 Design 

Traction Power 18.91 22.22 26.47 34.03 69.47 

Auxiliary Power 17.79 19.93 22.06 23.68 23.98 

Total Power demand 36.71 42.15 48.54 57.72 93.45 

 

iii. Sources of Power Supply  
 
It is proposed to avail power supply for traction as well as auxiliary services 

from the following grid sub-stations at 110 kV voltage. 

 
TABLE 0.12: SOURCES OF POWER SUPPLY 

 
 Grid Substation Voltege Level Approx distance 

from RSS 

1 Dharavi (Tata power Co.) 110 kV 4.5 km 

2 Marve (Tata power Co.) 110 kV 7.5 km 

3 Borivali (Tata power Co.) 110 kV 5.5 km 

4 Vasai Road (MSEB) 110 kV 10 km 

 

It is proposed to provide Receiving substation cum Traction Substation. 

 
TABLE 0.13: LOCATION OF RSS CUM TSS  

S.No. Name of RSS cum TSS Chainage Area 

1. Bandra 14.500 km 70x30 m2 

2. Jogeshwari 24.200 km 50x40 m2 

3. Dahisar 37.600 km 20x100 m2 

4. Naigaon 47.800 km 50x40 m2 

5. Virar  58.600 km 50x40 m2 

 
For phase I, Receiving Substations are proposed to be planned at three 

locations viz. Bandra, Dahisar and Virar.  

 

0.5.5 SIGNALLING AND TRAIN CONTROL SYSTEM 

Signalling 
 

Signalling and Train Control system on the proposed corridor shall be similar 

to Metro systems being operated in India. Communication based Train 
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Control (CBTC) Signaling System is the latest Signaling and Train Control 

Technology available and is being adopted by modern metros around the 

world.  

 

Communication based Train Control (CBTC) Signaling System also has ATP, 

ATS , ATO/UTO functionality and works on the Moving or Virtual Block 

principle to reduce headways and increase transport capacity. The 

Communication based Train Control (CBTC) Signaling system provides 

adequate safety level of CENELEC SIL-4 (Safety Integrity Level) and permits 

an operational headway of 90 seconds with continuous automatic train 

control. The CBTC Technology is proven now in many metros around the 

world and is also suitable for UTO (Unattended Train Operation) / DTO 

(Driverless Train Operation). Considering the above, CBTC system is 

recommended to be adopted for Bandra-Virar corridor. 

 

Telecommunication 
 

The telecommunication system acts as the communication backbone for 

Signaling and other systems and provides telecommunication services to 

meet operational and administrative requirements of metro network. 

Telecommunication system shall be based on Giga Ethernet based IP 

network system. The proposed telecom system and transmission media will 

have following systems: 

 

• Optical Fiber Transmission System 

• Telephone Exchange 

• Mobile Radio Communication System 

• Public Address System 

• Centralized Clock System 

• Passenger Information Display System 

• Close Circuit Television   

• Central Voice Recording System (CVRS) and  

• Supervisory Control and Data Acquisition (SCADA) System 

 

0.5.6 AUTOMATIC FARE COLLECTION 

Mass Rapid Transit Systems handle 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 



   Technical Feasibility Study for Elevated Suburban Rail Corridor from Bandra to Virar, Mumbai 
    

Techn ical  Feasib i l i t y  Rep or t  

 

  Ju ly 201 6  Ex ecu t ive Su m m ar y       Page     0 -  20 

 

overall lesser manpower. Automatic fare collection system meets these 

requirements. 

 

The AFC system shall have functionality of interface to CCHS (Central 

Clearing House System) facility with provision of integration with other transit 

(metro, bus etc) and non-transit (parking, toll etc) which may be planned in 

future in line with the state / national policy. In addition, the proposed AFC 

system shall also be NFC (Near Field Communication) enabled  so that 

customers can use their NFC enabled Mobile phones for metro travel. Facility 

of recharging of Travel Cards using Cash, Debit/Credit Cards and 

Netbanking/web portal shall also be available.  AFC system shall also 

support offsite sales terminals also, wherein cards and tokens can be 

dispensed at locations outside premises.  

 

0.5.7 VENTILATION AND AIR-CONDITIONING SYSTEM 

The underground stations of the corridor are built in a confined space.  A 

large number of passengers occupy concourse halls and the platforms, 

especially at the peak hours.  The platform and concourse areas have a 

limited access from outside and do not have natural ventilation. It is 

therefore, essential to provide forced ventilation in the stations and inside the 

tunnel for the purpose of: 

 

• Supplying fresh air for the physiological needs of passengers and the 

authority’s staff; 

• Removing body heat, obnoxious odours and harmful gases like 

carbon dioxide exhaled during breathing; 

• Preventing concentration of moisture generated by body sweat and 

seepage of water in the sub-way; 

• Removing large quantity of heat dissipated by the train equipment like 

traction motors, braking units, compressors mounted below the under-

frame, lights and fans inside the coaches, A/c units etc. 

• Removing vapour and fumes from the battery and heat emitted by 

light fittings, water coolers, Escalators, Fare Gates, etc. Working in 

the stations; 

• Removing heat from air conditioning plant and sub-station and other 

equipment, if provided inside the underground station. 

 

This large quantity of heat generated in underground stations cannot be 

extracted by simple ventilation, especially when the outdoor air temperature 

and humidity is high. It is, therefore, essential to provide mechanical cooling 
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in order to remove the heat to the maximum possible extent. As the 

passengers stay in the stations only for short periods, a fair degree of comfort 

conditions, just short of discomfort are considered appropriate.  

 

The details of the Ventilation and Air-conditioning (VAC) system 

requirements for the underground section of the proposed corridors include 

the following: 

 

• Station Air-conditioning System 

• Ventilation System for station plant rooms (ancillary spaces) 

• Station Smoke Management System  

• Tunnel Ventilation System 

 

0.6 SOCIAL AND ENVIRONMENTAL IMPACT ASSESSMENT 
The information presented is based on field surveys and reconnaissance in 

year 2009 and 2013. As such monitoring of baseline needs to be conducted 

afresh from Bandra to Virar. The earlier social impact assessment was based 

on National Rehabilitation and Resettlement Policy, 2007. R&R Plan needs 

to be prepared and RAP cost estimated based on RFCTLARR Act 2013.  

 

Environmental Baseline  

Land use along the corridor is residential and commercial, open, salt pan and 

water bodies. Mumbai lies in Seismic Zone III. Depth to water level in May 

2015 was 0.4 m to 4.6 m below ground level. Water samples indicated 

requirement of disinfection prior to use as drinking water. Ambient Air Quality 

Monitoring in year 2009 showed that SPM exceeded permissible limit. 

Ambient noise level was higher than permissible levels. 

As in year 2009, 252 trees of non-endangered species were affected. Wild 

life is found at Bhayander-Naigaon mangroves. Winter migration of birds was 

noticed. The Borivali National Park is located about 7 km away from 

proposed/existing Borivali Railway station. Mangrove plantations exist along 

the project alignment At Bhayandar-Naigaon.  

In year 2011, Greater Mumbai accounted for 86% of population, 87% of main 

workers and 88% of literates of the Project Influence Area. 13 ha (2.9 ha 

private land and 10.1 ha government land) land will be required for the 

project. 11 permanent structures – all of them private - would be affected. 8 

families consisting about 40 persons are likely to be affected. All eight 

families are legal titleholders. 
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Environmental Impacts 

Direct employment is likely to be 1500 persons during construction and 1700 

during operation. The Project will facilitate movement of passengers across 

Mumbai leading to direct and indirect benefits to the economy. The order of 

magnitude of likely saving in fuel consumption and corresponding reduction 

in pollution load due to implementation of this corridor is as follows:  60,000 

litre of fuel per day and PM 0.43 tons/day, NOx 97.93 tons/day, HC 11.08 

tons/day and CO 27.6 tons/day respectively. 

Total 13 ha of land (10.1 ha Government land & 2.9 ha Private land) will be 

required. Eight families are likely to be affected due to the project. 

The project falls within CRZ I as it is located in area of mangroves of area 

more than 1000 sqm and as per CRZ Rules, buffer of 50m along the 

mangroves shall be provided. As Area of Special consideration the project is 

permitted subject to following conditions: (i) all mangrove areas shall be 

mapped and notified as protected forest and necessary protection and 

conservation measures for the identified mangrove areas shall be initiated 

and (ii) five times the number of mangroves destroyed/cut during the 

construction process shall be replanted.  

With removal of about 252 trees due to the project, decrease in average daily 

CO2 absorption and O2 production is estimated to be 6098 kg per day and 

13706 kg per day respectively. 

During construction of new bridge on creek in Bhayandar-Naigaon section, 

marine life will get affected. About 2.3 million cum muck shall be generated 

which translates to 76 ha of area at an average depth of fill of 3 m. Estimated 

emissions in tons from road vehicles engaged in transporting civil 

construction material and disposal/backfill of earth are as follows: CO 18.73, 

PM 0.67, HC 5.15 and NOx 33.44. The fugitive dust emission is 2.87 ton.  

 

Environmental Management Plan 

• Compensatory Afforestation  

• Water and Energy management 

 

Measures during construction 

• Management of construction material and waste 

• Energy efficiency 

• Construction Safety Management 

• Labour Camp and Workplace facilities 

• Air Pollution Control  

• Noise Control 



   Technical Feasibility Study for Elevated Suburban Rail Corridor from Bandra to Virar, Mumbai 
    

Techn ical  Feasib i l i t y  Rep or t  

 

  Ju ly 201 6  Ex ecu t ive Su m m ar y       Page     0 -  23 

 

• Vibration Control 

• Traffic Diversion/Management 

− Muck Disposal  

− Drainage 

 

Measures during operation 

• Noise management 

• Rain Water Harvesting on Elevated line including stations 

• Management Plan for Depot  

− Recycling of treated waste water  

− Solid Waste Disposal  

− Noise Pollution  

− Rain water harvesting  

 

• Training and Extension 

• Environmental Monitoring  

• Environmental Management Cell  

 

Estimated cost of Environmental and Social management Plan including 

R&R share in provision for enabling works of Railway is Rs 230 crore.  

 

0.7 COSTING AND FINANCIAL ANALYSIS 
 

0.7.1 Cost Estimate 

The cost estimates has been prepared covering Civil, Electrical, Signalling 

and Tele Communication works, Rolling stock, Environmental protection, 

Rehabilitation works, etc. Rates adopted for June’2016 price level are arrived 

on the basis of escalation over June’14 rates @ actual average inflation i.e. 

5.79% for 2014-15 and 2015-16.  

The cost of Enabling Works, as estimated by Western Railways has been 

suitably clubbed with respective items of cost estimate. 

 
The overall capital cost for Phase-I of the project i.e. Bandra – Virar amounts 

to Rs. 16368 Crore at June’2016 price level including design charges @ 2%, 

general consultancy charges @ 6% on all items except land and rolling stock 

and 5% contingencies on all items. These costs cover all taxes, like excise 

duty, custom duty, VAT, etc (Table 0.14). 
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TABLE 0.14: CAPITAL COST ESTIMATE BANDRA TO VIRAR (PHASE-I) 

 

Total length of corridor = 48.00 Km (from 13900m to 61900m)    

U/G = 12.780km, Elevated =24.064km, At Grade =11.156Km  

(Including Vasai Creek Bridge = 1.905 Km)      

Total Station = 18 No's, UG = 5 No's, Elevated = 8 No's, At-Grade = 5 No's. 

 

June' 2016 Price Level 

S. No. Item Unit Qty. 
Rate     

(Rs. Cr.) 
Amount 
(Rs. Cr.) 

1 Land & Structures (Phase-I)         

            

1.1 Bandra to Borivali         

a Pvt Land and structures  

As per annexure of chapter 7 

33.72 

b Govt Land and Structures 256.84 

1.2 Borivali to Virar   

a Pvt Land and structures  125.45 

b Govt Land and Structures 226.61 

1.3 Govt land for Entry/ Exit for UG Stations.  13.12 

1.4 Land for Depot (Naigaon, 30 Hac)  512.63 

1.5 
Temporary land for Construction Depot 
at Mira Road (@ 6%/year of land cost for 
3 years) - lease charges 

15.63 

  Sub Total (1)       1184.00 

2 Alignment and Formation         

2.1 
Underground section by T.B.M  
excluding station lengths 

Route. Km. 10.44 315.08 3289.75 

2.2 
Underground section Cut and cover 
excluding station length 

Route. Km. 0.50 148.37 74.78 

2.3 Underground Ramp Route. Km. 0.79 53.28 41.82 

2.4 Tunnel Ventilation and Air conditioning R. Km. 12.78 1.15 14.70 

2.5 
Elevated section excluding viaduct 
length in station 

Route. Km. 21.14 66.11 1397.84 

2.6 Elevated Ramps Route. Km. 1.48 25.78 38.15 

2.7 
At Grade section including Station length 
excluding Vasai creek bridges length. 

Route. Km. 9.25 9.49 87.79 

2.8 
Vasai Creek bridges 2  No's Br No  73 
&75 (1.905km) 

Route. Km. 1.91 131.48 250.47 

2.9 Box Pushing Under ROB for Two Tracks R. Meter 20.00 0.15 3.00 

2.10 
Major Bridges No 20 (span 4x 8.22m 
+8.38m =41.26m), Bridge No. 72 span 
3*19.05 & RUB No 31 Span 1*12.2m 

R. Meter 110.65 0.10 11.07 

  Sub Total (2)       5209.37 

3 Station Buildings         

3.1 
Underground Station (210 m length) incl. 
civil work, E M works, lifts, escalators, 
VAC etc , excluding track & OHE.  

        

a 
Underground Station- Civil works, 
including alignment length  

Each 5 180.97 904.85 

b 
Underground Station- EM works, 
including lifts, escalators, VAC etc.  

Each 5 74.68 373.40 
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S. No. Item Unit Qty. Rate     
  

Amount 
  

3.2 
Elevated stations 180 m length Including 
Viaduct  

        

a  Civil works     Each 7 50.94 356.58 

b EM works etc including lifts & escalators Each 7 9.46 66.22 

3.3 
Mid Terminal Stations (Elevated) - 
Dahisar 

        

a Civil Works including viaduct length Each 1 60.37 60.37 

b EM works Each 1 10.41 10.41 

3.4 
At Grade Terminal Stations - Bandra & 
Virar North 

        

a Civil works  Each 2 14.44 28.88 

b EM works etc. including lifts & escalators Each 2 8.33 16.66 

3.5 At Grade Stations         

a Civil works  Each 3 12.03 36.09 

b EM works etc. including lifts & escalators Each 3 7.57 22.71 

3.6 Rail corridor Bhawan & OCC bldg.         

a Civil works LS     102.77 

b EM works etc LS     23.72 

  Sub Total (3)       2002.66 

4 P-Way         

4.1 
Ballastless  track for elevated & 
underground Section 

Route. Km. 38.75 12.38 479.71 

4.2 Ballasted  track for at grade Section Route. Km. 9.25 4.82 44.59 

4.3 Yard Modification LS     134.40 

4.4 Ballasted  track for Depot Track Km 45 2.41 108.45 

  Sub Total (4)       767.15 

5 
Stabling siding (Including formation& 
OHE) at Naigaon 

Per Km 7.00 3.72 26.04 

5.1 Boundary wall for stabling siding Per Km 1.50 2.38 3.57 

  Sub Total (5)       29.61 

6 
Traction & power supply incl. OHE, 
ASS etc. Excluding. lifts & Escalators 

        

6.1 UG Section R. Km. 12.78 16.06 205.25 

6.2 Elevated section  R. Km. 24.064 10.80 259.89 

6.3 At Grade section  R. Km. 11.156 10.80 120.48 

6.4 For Depot Track Km 45 5.40 243.00 

6.5 
132kV cable/transmission line from GSS 
to RSS and Differential cost of 132kV 
GIS 

Each 3 20.00 60.00 

  Sub Total (6)       888.62 

7 Signaling and Telecom.         

7.1 Sig. & Telecom. Route. Km. 48 17.76 852.48 

7.2 Sig. & Telecom. for depot Track Km. 45 8.88 399.60 

7.3 Automatic fare collection 
Each 

station 
18 3.74 67.32 

  Sub Total (7)       1319.40 

8 Relocation of Rly Structures (Phase-I)         

a Bandra to Borivali       51.56 

b Borivali to Virar       25.97 

  Sub Total (8)       77.53 

9 Environmental, R&R ( Hutments)          

a Environmental  As per Chapter 6   180.49 
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S. No. Item Unit Qty. Rate     
  

Amount 
  b Social cost of R&R (Hutments)   50.12 

c Misc. items @ 10% of sub total 
 

    23.06 

  Sub Total (9)       253.67 

10 Utilities         

10.1 
Raising of EHP (TATA & Reliance)  lines 
two no's  

LS     14.50 

10.2 OHE modifications (W Rly) LS     8.40 

10.3 
Modifications/Shifting of  Power Cables 
including provision of cable duct (W Rly) 

LS     26.64 

10.4 
Modification of Signal and 
Telecommunications Cables including 
provision of cable duct 

LS     34.91 

10.5 
Relocation of Elect & Signal Building 
including Provision equipment like Sub 
Station, SSP,SP etc. 

LS     55.28 

10.6 Relocation of RRI LS     10.00 

10.7 Other  Utilities diversion/modification R. Km. 48 2.30 110.40 

  Sub Total (10)       260.13 

11 
Development of Traffic Integrations 
and dispersal facilities 

        

11.1 
Inter Model integration & dispersal 
facilities 

      377.63 

11.2 Road traffic diversion       11.28 

11.3 Public awareness & education campaign       4.50 

  Sub Total (11)       393.41 

12  Depot          

12.1 
Civil + EM Works (Rs. 300 Crore for 
Phase-I out of total of Rs. 440 Crore) 

LS     300.00 

  Sub Total (12)       300.00 

13 Capital expenditure on security         

13.1 Civil works LS     16.00 

13.2 EM works etc LS     5.30 

  Sub Total (13)       21.30 

14 Total of all items (2 to13) except Land       11522.85 

15 
Design charges @ 2 % on all items 
except land 

      230.86 

16 
General consultancy and project 
management services charges @ 6% 
on all items except land 

      691.37 

17 
Total of all items including Design 
and G. Charges 

      12444.68 

18 Rolling Stock Each 180 10.89 1960.20 

19 Total of item 17 & 18       14404.88 

20 Total Cost including land        15588.88 

21 Contingencies @ 5 %       779.44 

22 Gross Total including Contingencies       16368.32 

 

0.7.2 O&M Cost 
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• The staff cost for the corridors is estimated to be Rs 236.48 crore for the 

inception year i.e. 2022. 

• Maintenance cost for Bandra-Virar corridor would be Rs 121.57 Crore in the 

inception year i.e. 2022 considering escalation @ 5% p.a. for every year of 

operation. 

• Annual energy consumption charges have been estimated as Rs. 219.86 

crore in year 2022, Rs. 417.00 crore in 2032, Rs 773.90 crore in 2042 and 

Rs. 1661.19 for Bandra-Virar corridor. 

• To cater to increased traffic demand, additional investment will have to be 

made for purchase of additional coache. The additional investment in the 

year 2032 works out to Rs. 627.88 Crore for purchase of 42 additional 

coaches.  

An investment of Rs. 656.05 Crore and Rs 1643.86 crores would be required 

for purchase of 36 additional coaches in the year 2042 and 74 additional 

coaches in year 2052 respectively for Bandra-Virar corridor. These additional 

investments have been worked out considering an escalation factor of 2% 

per annum. 

• With the nature of equipment proposed to be provided for the corridor, it is 

expected that about 25% of the equipment comprising Electrical, Rolling 

stock and 50% of Signalling & Telecom would require replacement/ 

rehabilitation after 20 years.  

The replacement cost for the Bandra-Virar corridor works out to be Rs. 

5311.73 Crore. The replacement cost has been worked out considering an 

escalation factor of 5% per annum.  

 

0.7.3 Financial Analysis 

The Construction cost of Bandra- Virar corridor including land cost at June’ 

2016 prices is estimated at Rs. 16368 Crore. The cost of land is estimated at 

Rs. 1184 Crore. 

With escalation factor of 5 % p.a., the Completion Cost of the project 

including land and taxes is estimated to be Rs. 19052 Crore. It is proposed 

to start land acquisition and construction work by 2017 and commission the 

system by Year 2022. 

MCA fare structure is adopted and accordingly, the fare box revenue for the 

year 2022-23 is estimated at Rs. 1058 Crore, which will increase to Rs. 9499 

Crore in 2051-52. 
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The Financial Internal Rate of Return (FIRR) has been worked out at 5.31 % 

in the base case scenario. Sensitivity analysis indicates that with 10% 

increase in cost, it drops to 4.79 %, with 10 % decrease in revenue it drops to 

3.98 %, while with combined effect of 10% increase in cost and 10 % 

decrease in revenue, it drops to 3.49 %. 

Further, it has been estimated that a VGF of 20 %, the project will provide a 

FIRR of 6.45 % and with the VGF of 40 % the project FIRR will be 7.99 %. 

The project is proposed to be implemented on PPP mode. The private 

investor would normally expect a return of about 15% on the investment. 

Therefore, additional revenue from property development to achieve 15% 

FIRR has been estimated under 20% as well as 40% VGF scenario.   It is 

estimated that that a net revenue of about Rs 11,000 Crore will be required 

in 20 % VGF scenario and net revenue of about Rs 7420  Crore  in 40 % 

VGF scenario to ensure 15% return to the Concessionaire. 
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