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SALIENT FEATURES

SALIENT FEATURES (Sector 45 Gurgaon -Bata Chowk)

Gauge (Standard): 1435 mm

Route Length 30.38 km (Elevated)

Number of Station: 07 (Elevated)

Speed
a) Design Speed: 110 Km/h
b) Maximum permissible speed 100 Km/h
c) Scheduled Speed 65 km/h
Traffic forecast :
Ridership
Board Alight . Board Board
. . Board Alight i i
YEAR Wltllcu:out Wltli(\:out With IC | with Ic Dir-1 Dir-2
2021 109422 130381 | 172405 | 172405 | 89553 82852
2031 158187 186471 | 249392 | 249393 | 129885 | 119508
2041 207618 | 255070 | 346133 | 346133 | 182982 | 163153
2051 275051 331950 | 465215 | 465216 | 242532 | 222684
Average Trip Length
In KM Board Alight Board Board Dir-2
With IC With IC Dir-1
2021 19.74 19.74 19.57 19.94
2031 19.17 19.17 18.83 19.55
2041 19.03 19.03 18.52 19.62
2051 18.93 18.93 18.60 19.31
PHPDT
Max peak Max peak Passenger Passenger
0,
Peak 10% hour up hour dn km km /km
2021 6772 6806 3404479 111076
2031 9523 9542 4782754 156044
2041 12654 12840 6590883 215037
2051 16343 16349 8809416 287420
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6. Traction Power Supply System:  Over Head Traction (OHE)
7. Rolling Stock:
Rolling stock Requirement
Year 2021 2031 2041 2051
Frequency 7.5 5.5 4.0 3.0
No. of Train 10 13 17 22
No.of cars in each train 3 3 3 3
8. Fare Structure:
Existing Fare Slabs Fare in Proposed Fare Slabs
_ 2020-21 - —
Sr. Distance Fare with an Distance Existing Proposed Proposed
No. cqElERET Fare Fair Fair
@12% (Rounding
once in two off to
Year Rs.10/-)
1 0-2 8 15
0-3 8 15 20
2 2-4 10 19
3 4-6 12 22
3-6 12 22 20
4 6-9 15 28
5 9-12 16 30 30
6-12 16 30
6 12-15 18 34
7 15-18 19 35
12-18 19 35 40
8 18-21 21 39
9 21-24 22 41
18-24 22 41 40
10 24-27 23 43
11 27-31 25 47
24-31 25 47 50
12 31-35 27 50
13 35-39 28 52
14 39-44 29 54 >31 30 56 60
15 >44 30 56
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9. Total Estimated Capital Cost Without Taxes & Duties(at JAN 2017 price):

With 10 Trains (3 Car each)

0] Without Land Cost :
(i) With land Cost
(i)  Taxes & Duties

(iv)  Completed Cost

10. Expected Date of Completion:

11. Revenue opening date:
12. FIRR

13. EIRR

Rs. 3777 Cr.

Rs. 4323 Cr.
Rs. 822 Cr.

Rs. 5900 Cr.

31 March 2021

01 April 2021

+4.16%

20.44% (without discount)

7.53% (with 12 % discount)
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EXECUTIVE SUMMARY

0.1 INTRODUCTION
0.1.1 General

FARIDABAD town is situated on the eastern side of Yamuna River and is in the south
eastern part of the state of Haryana. History of the city is quite old as it was founded by
Emperor Jahangir's treasurer Shaikh Farid in 1607 AD. It is the gateway city to enter
Delhi from south side of India and was a very important place during Mughal Period
where one can still find few reminiscent of old buildings, mosques and villages.

After the formation of Haryana state in 1* November in 1966, Faridabad district was
formed on 15" August, 1979. The district having an approximate area of 742.90
Sg.Km. accommodates a population of 17,98,954 (2011 Population census figures)
7.10 percent of the state population. Almost 80% population of the District is
urbanized. Which is 14,04,653 (2011). The city has become the home of many
Industrial Houses and many families have migrated from Delhi for permanent stay.
Residential and Industrial areas are planned and developed along the circumference
of the city.

There are now about 15,000 small and 200 medium & large industries in this complex
providing direct and indirect employment to nearly half a million people and ranks 9th
largest industrial estate in Asia. The combined turnover is estimated to be about Rs.
1500 billion. Many international/ multinational companies are operating in this belt.
Faridabad is famous for Heena Production on agriculture sector while tractors,
motorcycles, switch gears, refrigerators, shoes and tyres are other famous industrial
products of the city. Faridabad alone is generating about 60% of the revenues of
Haryana. There are many educational institutes in Faridabad. Manav Rachana,
Lingiya, Al Falah, YMCA are some of Universitis and engineering colleges. DAV, DPS,
Holy Child, Kendriya Vidyalay are a few well known schools.

SURAJKUND is another destination in Faridabad which is connected to King Surajmal
who constructed this Kund (Water Reservoir) in 10™ century. The place is also known
for annual fair “Surajkund International Crafts Mela” hosted by Haryana Tourism
Corporation and Surajkund Mela Authority. It fetches almost 1.2 million visitors and 1.6
Lakhs foreigners in the year during festival.

On the other side GURGAON now known as Gurugram, is located on the border with
New Delhi to its north east and Faridabad to its east. The city has a total area of 738.8
square kilometers (285.3 sg mi) is now a major centre for BPO, LT Industry,
Electronics, Ready-made garments, pharmaceuticals. City's economic growth story
started when the leading Indian automobile manufacturer Maruti Suzuki India Limited
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established a manufacturing plant in Gurgaon in the 1970. Apart from producing Maruti
cars and Vans. It is a major centre of attraction for entrepreneurs from India and
abroad. Gurgaon has an estimated 1,100 residential highrises. Gurgaon municipal
corporation area has an estimated population of 8,76,969 as per 2011 India census.
There are several universities and institutes located in Gurgaon and its nearby areas,
that form a part of Gurgaon district. Gurgaon is also home to one of India's top ranked
business school, Management Development Institute.

0.1.2 Transportation Plan of NCR

The National Capital Region Planning Board (NCRPB) has prepared a Functional Plan
on Transport for the National Capital Region with perspective year 2032. This is an
integrated multi modal transport plan (IMTP) for NCR. Objectives for Transportation in
the NCR Regional Plan-2021 are:

(i) To provide efficient and economic rail and road based transportation system
(including mass transport systems) well integrated with the land use patterns to
support balanced regional development;

(i) To provide accessibility to all parts of the region and discourage transit of
passengers and goods through the core area of NCT Delhi by constructing
Peripheral Expressways / bypasses and thereby opening new areas for
economic development;

(i)  To provide suitable public transport system in NCR to shift people from private
to public transport, and

(iv) To reduce the vehicular air pollution. The network of road, rail and air together
comprise the transportation system in the NCR.

Connectivity between Faridabad and Gurgaon is according to the above plan.

0.1.3 Study Area

HMRTC vide their letter 14.03.2016 appointed DMRC as their consultants for study of
following routes:

1. | Route | | Faridabad-Badhkal Enclave-Gurgaon following Ridge | 36.1 KM
Road
2. | Route Il | Faridabad-Badhkal Enclave-Tughalkabad Railway | 22.6 KM
Colony station and thereafter intended use of Delhi metro
line of Phase IV and existing line 2 between Badli and
Huda City Centre.

DMRC submitted Traffic & Transportation report consisting of traffic survey data, its
analysis and estimation of ridership including PHPDT, sectional and station roads etc
on 04.07.2016. DMRC made a presentation on transportation report at Chandigarh on
17.11.2016. In the meeting, it was felt that initially only a quick connection between
Bata Chowk and Gurgaon at Sector-45 may be of more utility. Subsequently, its
extension may be thought of beyond Neharpar from Bata Chowk to connect to new
Faridabad area.Accordingly, an alignment for Metro express route given in the table
below has also been added in to study area.
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1. | Bata Chowk Metro station, Faridabad to Sector 45,Gurgaon

30.38 KM

0.2 TRAFFIC DEMAND

Traffic volume count survey was carried out at 12 locations to find out the present

magnitude of traffic on these routes. Summary of the Traffic counts is given as below.

Table 0.2.1 Summary of Traffic Primary Survey

LOCATION ROAD VEHICLE PCU PASSENGER
SURAJ APT SURAJ -BDK ROAD 15274 14825 37704
\C/II-ERMWOOD SURAJ -BDK ROAD 59094 52722 143358
MRIU SURAJ- BDK ROAD 47966 45550 121448
ARIKHUR VILL SURAJ- BDK ROAD 27481 26832 63676
PALI CRUSHER PALI RD 30324 28533 62853
HANUMAN

TEMPLE GGN-FBD ROAD 45826 40321 109145
NIFM GGN-FBD ROAD 48858 42899 131548
MASIJID MOR METRO RD 8530 7352 20520
SAINIK CHOWK SOHNA-BADKHAL RD 46317 43497 124262
MANGAR VILL GGN-FBD ROAD 42580 36812 108199
BALIABAS VILL GGN-FBD ROAD 52401 49520 127683
SEC 42 CROSS GGN-FBD ROAD 31479 29365 94949

First four points are on Surajkund-Badkhal Road. Highest passenger flow is found at
Charmwood Village. PALI CRUSHER location is on Badkhal-Gurgaon Road and
ARIKHUR VILL location is on Surajkund-Badkhal Road. Traffic coming from Manav
Rachna University side (121448) is getting almost equally divided - one towards
Gurgaon (Pali Road 62853) and the other towards Faridabad (Arikhur or Ankhir Village
63676). Majority of traffic from Faridabad towards Gurgaon is captured at Hunuman
Temple (109145) which is maintaining uniformity up to Baliabas (127683) where traffic
from Sohna side is also merging. Last point is after Gurgaon Sector 42 on Gurgaon
Faridabad Road (94949).Mode share of all passangers flowing is given in figure 0.2.1

& 0.2.2
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0.2.1 Tughlakabad-Surajkund-Badkhal Road

219 3.0% 0.4% ,39:0/_1,0% 0.3% B CAR

7.2% M Passenger Van

| |
18.7% 2Ws

m BUS

H MINIBUS / RTV

Fig.0.2.1 Mode Share of all passengers flowing along Tughalkabad- Surajkund- Badkhal
Road

0.2.2 Faridabad-Gurgaon Road

3.2% m CAR
B Passenger Van
15.4%
H2Ws
mBUS

B MINIBUS / RTV
B AUTO
= E-RIKSA

B MAGIC / GRAMIN SEVA

7.3%

Fig. 0.2.2 Mode Share of all passengers flowing along Faridabad-Gurgaon Road

0.3 Trips of the proposed Alignment

Outcome from traffic modeling task is daily boarding, the peak hour directional traffic
flow and average trip length on the proposed line in different horizon years are given
below.

0.3.1 Sector 45 Gurgaon-Bata Chowk Faridabad (Metro Express Route)

The Ridership, PHPDT and average trip length for Sector 45 Gurgaon-Bata Chowk
Faridabad Metro Express Route in various horizon years for the route are given in
table 0.3.1, 0.3.2 & 0.3.3.




@ EXECUTIVE SUMMARY

Table 0.3.1 Projected boarding & alighting Values for different horizon years

WITHOUT IC Board Alight Board Alight Board Alight Board Alight
2021 2021 2031 2031 2041 2041 2051 2051
SEC 45(3) 31083 33365 44439 44957 57740 58630 74296 75548
SUS 54 14401 17642 23200 23984 28626 31877 38805 42810
MANDI 6780 8850 9703 14941 12214 25791 16359 30833
BHATTI MINE(1) 23567 25858 38798 40890 55731 59968 78792 80935
PALI STONE
CRUSHER 5904 5542 8389 7692 9345 9679 10402 10469
BADKHAL
ENCLAVE 19399 14378 24669 21323 32069 25937 41552 37243
FARIDABAD
NT(1) 8288 24746 8989 32684 11893 43188 14845 54112
TOTAL BR/AL 109422 130381 | 158187 | 186471 | 207618 | 255070 | 275051 331950
SEC 45 18994 9276 26169 17554 48693 28415 71458 49445
FARIDABAD
NT(1) 43989 32748 65036 45368 89822 62648 118706 83821
BR/AL WITH IC 172405 172405 249392 249393 346133 346133 465215 465216
Trip Length 19.74 19.74 19.17 19.17 19.03 19.03 18.93 18.93
PASSENGER KM | 3403426 | 3403426 | 4781210 | 4781210 | 6588585 | 6588585 | 8806179 | 8806179

Table 0.3.2 Sec 45-Far NT (Bata chowk) link load

2021 | 2021 | 2021 | 2031 | 2031 2031
FROM TO DIR1 DIR2  PHPDT _ DIRL __ DIR2 PHPDT
SEC 45(3) SUS 54 50076 | 42643 | 5008 | 70609 | 62513 7061
SUS 54 MANDI 54386 | 50359 | 5439 | 77904 | 70760 7790
MANDI BHATTI MINE(1) 59189 | 57232 | 5919 | 81370 | 79466 8137
BHATTI MINE(1) | PALI STONE CRUSHER 67724 | 68057 | 6806 | 95232 | 95420 9542
PALI STONE
CRUSHER BADKHAL ENCLAVE 62825 | 62797 | 6283 | 88583 | 88073 8858
BADKHAL
ENCLAVE FARIDABAD NT(1) 53209 | 48160 | 5321 | 73331 | 69475 7333

Table 0.3.3 Sec 45-far NT (Bata chowk)

2041 | 2041 2041 2051 | 2051 [ 2051
FROM TO DIR1 | DIR2 PHPDT | DIR1 DIR2 | PHPDT
SEC 45(3) SUS 54 106436 | 87105 10644 | 145756 | 124998 | 14576
SUS 54 MANDI 112369 | 96421 11237 | 148767 | 132209 | 14877
MANDI BHATTI MINE(1) 110622 | 108251 | 11062 | 148804 | 146723 | 14880
BHATTI MINE(1) | PALI STONE CRUSHER 126538 | 128403 | 12840 | 163429 | 163485 | 16349
PALI STONE
CRUSHER BADKHAL ENCLAVE 117866 | 120066 | 12007 | 154504 | 154626 | 15463
BADKHAL
ENCLAVE FARIDABAD NT(1) 100367 | 96434 10037 | 131487 | 127301 | 13149

Bata chowk to Sector 45 route will be not only an important links between the two
towns, but trips which are presently using other routes (Mehrauli-Badarpur Road,
Surajkund Road, Mandi Road, Pali Road and Chattarpur road) will also be diverted to
this route as this will deliver much faster, safe and comfortable journey .Except these
two town, trips from other locations will also be diverted. The route will also help to
change LANDUSE of the towns and shall generate extra trips which are dormant now.



S

0.4

EXECUTIVE SUMMARY

System Selection

The population growth in cities and urban centres has put a lot of pressure on the
infrastructure of these cities. In rapidly developing countries like India the urban
infrastructure is stretched to limit and requires very effective solutions. The rapid
development in India is not unprecedented and such development earlier took place in
transit are now available for solution to the problem of urban transit.By far,the rail
based MRT system has clear advantage of efficiency,safety,environmental impact
and comfort.

0.4.1 Benefits of mass transport system

The main benefits addressed by mass transport are the mobility and freedom. The
sustainability of mass transport has greater potential and major benefits occur through
immediate means of helping the environment and conserving energy. In developing
countries, like India, benefit through mass transit systems extend to urban poor with
affordable fare structure when compared with costs incurred by private transportation
on fuels, parking, congestion etc. The supply of planned and integrated mass public
transport is the only way to relieve traffic congestion and reduce hours of delay on
major travel corridors. Moreover, supply of metro rail system in urban complex will
mean a lot in terms of sustainable means of transport that meets the mobility and
accessibility needs of people.

0.4.2 Selection of Mode of Transport

The boarding trips in year 2021 for Sector 45 Gurgaon —-Bata chowk without
interchange trips is 1,09,422 with interchange trips is 1,72,405. The average trip length
is 19.74 km in 2021 and 19.17 km in 2031. Maximum PHPDT on this line in 2021 is
6806 and 16349 in 2051.There can be two options namely 1) Mono Rail and 2) Light
Capacity Metro. Mono rail can carry the PHPDT projected but this technology is not a
tested one. The operation and maintenance cost is much higher than Light metro. The
capital cost of Mono rail is also almost same as that of elevated Light Metro. Even in
the other countries, the Mono rail is being adopted only for small lengths and as feeder
to Metro. Hence, keeping in view the above disadvantages. It is recommended to
adopt a stable, tested and reliable technology .i.e. Metro Railway System with light
capacity. As this connection will have very limited number of metro station, express
metro with light capacity may be the appropriate mode.

0.4.3 Train Signaling and Control Systems: -

The main design feature of signalling and train control shall be proven and
advance system being used worldwide. It shall provide the highest security level
for means of an effective train control ensuring strict safety in train movements. At
the same time, it shall meet the requirements for efficient train operation and high
quality service.
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0.4.4 Telecommunication System: -

Telecommunication facilities are helpful in meeting requirement of operations of
trains.

Supplementing the Signalling system for efficient train operation.
Exchange of managerial information.

Crisis management during emergencies.

Passenger information system.

It acts as a communication back-bone for signalling system and other systems and
provides Telecommunication services to meet operational and administrative
requirement of metro network.

YV VYV

0.4.5 Automatic Fare Collection System: -

To achieve objective of metro system, ticketing system should be simple, easy to
use / operate and maintain, easy on accounting facility, capable of issuing single /
multiple journey tickets, amendable for quick fare changes and require overall less
manpower. In view of above computer based automatic fare collection is
proposed.

Seamless ticketing for other metro networks and the commuters travel hustle free by
different mode of transports viz. Metro, Suburban trains, Buses, Parking, Toll without
purchasing multiple tickets for each mode separately.

0.5 GEOMETRIC DESIGN NORMS

The geometrical design norms are based on international practices adopted for similar
metro systems with standard gauge. The maximum operational speed for this
connection will be 100Kmph and design speed of 110 kmph.

The elevated tracks will be carried on box-shaped/U-shaped/Double U-girder elevated
decking supported in single circular piers, generally spaced at 28m centres and
located on the median of the road. The horizontal alignment and vertical alignment
are, therefore, dictated to a large extent by the geometry of the road and ground levels
followed by the alignment.

0.5.1 Geometric design parameters

The design parameters related to the Metro system described herewith have been
worked out based on a detailed evaluation, experience and internationally accepted
practices. Various alternatives were considered for most of these parameters but the
best-suited ones have been adopted for the system as a whole.

Bata Chowk, Faridabad -Sector 45, Gurgaon Metro Express to be designed for a
maximum speed of 110 kmph. Permanent restrictions needed due to curvature and
other reasons will be followed.
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0.5.1.1 Horizontal Curves

Table 0.5.2
Horizontal curve parameters
o Underground
Description .
Section
Desirable Minimum radius 750 m
Minimum curve radius at stations 1000 m
Maximum permissible cant (Ca) 110 mm
Maximum cant deficiency (Cd) 85 mm

0.5.1.2 Transition Curves

It is necessary to provide transition curves at both ends of the circular curves for smooth
riding on the curves and to counter act centrifugal force. Due to change in gradients at
various locations in the corridor, it is necessary to provide frequent vertical curves along
the alignment. In case of ballast less track, it is desirable that the vertical curves and
transition curves of horizontal curves do not overlap. These constraints may lead to
reduced lengths of transition curves at certain locations. The transition curves have
certain minimum parameters:

e Length of Transitions of Horizontal curves (m)
Minimum : 0.44 times actual cant or cant deficiency (in mm), whichever is higher.
Desirable :0.72 times actual cant or cant deficiency, (in mm), whichever is higher.
o Overlap between transition curves and vertical curves not allowed.

¢ Minimum straight between two Transition curves (in case of reverse curves): either
25 m or Nil.

e Minimum straight between two Transition curves (in case of same flexure curves):
either 25 m or both curves should be converted in to the compound curve by
introducing single transition between the two circulars.

e Minimum curve length between two transition curves: 25 m
0.5.1.3 Vertical Alignment and Track Centre
i) Elevated Sections

The viaducts carrying the tracks will have a vertical clearance of minimum 5.5 m
above road level. To achieve this clearance, rail level will normally vary from
9.0m to 9.5m from the ground level.

Center to centre of two tracks will be decided depending upon the type of
superstructure (Box girder/Twin U-Girder).This can be finalized at the stage of
DPR.

ii) Gradients

Normally the stations shall be on level stretch. In limited cases, station may be
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on a grade of 0.1 %. Between stations, generally the grades may not be
steeper than 3.0 %. However, where existing road gradients are steeper than 2
%, or for Switch Over Ramps gradient up to 4% (compensated) can be provided
in short stretches on the main line.
iii) Vertical Curves
Vertical curves are to be provided when change in gradient exceeds 0.4%.
However, it is recommended to provide vertical curves at every change of
gradient.

iv)  Radius of vertical curves:

o On main line (desirable) 2500 m
(Absolute minimum) 1500 m

o Other Locations 1500 m

. Minimum length of vertical curve 20m

0.5.1.4 The Details of the Horizontal curves as designed on Google are given in the table

below.
Horizontal Curve Detail's Sector 45(Gurgaon) to Bata Chowk(Faridabad)
Curve . . : Deflection Transition | Tangent | Curve Total
No Direction | Radius Angle Length Length | Length Curve
Length
D M S

1 Left -410 11 24 0 55 55 68.45 26.576 136.576
2 Right 510 20 42 12 55 55 120.7 129.283 | 239.283
3 Left -210 81 31 30 55 55 209.029 243.804 | 353.804
4 Right 1080 10 8 52 25 25 108.394 166.281 | 216.281
5 Right 1010 19 30 45 25 25 186.168 318.964 | 368.964
6 Right 390 20 1 19 55 55 96.397 81.286 191.286
7 Left -390 20 52 8 55 55 99.375 87.049 197.049
8 Right 1010 14 15 40 25 25 138.851 226.39 276.39
9 Left -1010 10 15 38 25 25 103.181 155.873 | 205.873
10 Left -710 39 12 36 55 55 280.451 430.884 | 540.884
11 Left -510 17 45 23 55 55 107.201 103.053 | 213.053
12 Right 510 32 43 15 55 55 177.289 236.255 | 346.255
13 Left -1010 35 32 15 25 25 336.176 601.448 | 651.448
14 Right 510 59 49 31 55 55 321.052 477.515 | 587.515
15 Left -1010 16 51 41 25 25 162.201 272.231 | 322.231
16 Left -1010 12 7 13 25 25 119.73 188.653 | 238.653
17 Right 310 48 15 15 25 25 166.52 206.08 256.08
18 Left -310 63 21 11 55 55 219.028 287.772 | 397.772
19 Right 310 14 31 24 55 55 67.046 23.579 133.579
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20 Left -310 18 17 35 55 55 77.471 43.975 153.975
21 Right 610 48 46 14 45 45 299.081 | 474.235 | 564.235
22 Left -310 59 55 21 55 55 206.426 | 269.212 | 379.212
23 Right 210 73 40 39 55 55 185.256 | 215.043 | 325.043
24 Left -310 15 17 14 55 55 69.15 27.712 137.712
25 Right 210 80 52 55 55 55 206.979 | 241.447 | 351.447
26 Left -260 35 19 28 55 55 110.432 105.297 | 215.297
27 Left -660 85 17 49 55 55 635.606 | 927.549 | 1037.549
28 Left -260 90 52 27 55 55 291.98 357.374 | 467.374
29 Right 260 92 22 23 55 55 291.151 | 364.327 | 474.327

0.6 STATION POSITIONS AND PLANNING PARAMETERS

0.6.1.1 Sector 45, Gurgaon- Badhkal Enclave, Faridabad

This express metro connection will have passenger interchange at Bata chowk Metro
station of Faridabad and Sector 45 at Gurgaon. The interstation distance is given in the

table below.
Table 0. 6.1

From To Km distance
BATA CHOWK BADHKAL ENCLAVE 5.750
BADHKAL ENCLAVE PALI STONE CRUSHER 4.500
PALI STONE CRUSHER BHATTI MINES 2.700
BHATTI MINES MANDI 8.830
MANDI SUS 54 4.000
SUS 54 SECTOR 45,GURGAON 4.600

TOTAL 30.38

0.6.2 PLANNING AND DESIGN CRITERIA FOR STATIONS

Salient features of a typical station are as follows:

1. The stations can be divided into public and non-public areas (those areas where
access is restricted). The public areas can be further subdivided into paid and unpaid
areas.

2. The platform level has adequate assembly space for passengers for both normal
operating conditions and a recognized abnormal scenario.

3. The platform level at elevated stations is determined by a critical clearance of 5.50 m
under the concourse above the road intersection, allowing 3.00 m for the concourse
height, about 2 m for concourse floor and 2.00 m for structure of tracks above the
concourse. Further, the platforms are 1.09 m above the tracks. This would make the
platforms in an elevated station at least 13.5 m above ground.

4. The concourse contains automatic fare collection system in a manner that divides the
concourse into distinct areas. The 'unpaid area' is where passengers gain access to
the system, obtain travel information and purchase tickets. On passing through the
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ticket gates, the passenger enters the 'paid area’, which includes access to the
platforms.

5. The arrangement of the concourse is assessed on a station-by-station basis and is
determined by site constraints and passenger access requirements. However, it is
planned in such a way that maximum surveillance can be achieved by the ticket hall
supervisor over ticket machines, automatic fare collection (AFC) gates, stairs and
escalators. Ticket machines and AFC gates are positioned to minimize cross flows of
passengers and provide adequate circulation space.

6. Sufficient space for queuing and passenger flow has been allowed at the ticketing
gates.

7. Station entrances are located with particular reference to passenger catchment
points and physical site constraints within the right-of-way allocated to the MRTS.

8. Office accommodation, operational areas and plant room space is required in the
non-public areas at each station.

9. The DG set, bore well pump houses and ground tank would be located generally in
one area on ground.

10. The system is being designed to maximize its attraction to potential passengers and
the following criteria have been observed:

¢ Minimum distance of travel to and from the platform and between platforms
for transfer between lines.

¢ Adequate capacity for passenger movements.

e Convenience, including good signage relating to circulation and orientation.

e Safety and security, including a high level of protection against accidents.
11. Following requirements have been taken into account:

a. Minimum capital cost is incurred consistent with maximizing passenger
attraction.

b. Minimum operating costs are incurred consistent with maintaining efficiency
and the safety of passengers.

c. Flexibility of operation including the ability to adapt to different traffic
conditions changes in fare collection methods and provision for the continuity
of operation during any extended maintenance or repair period, etc.

d. Provision of good visibility of platforms, fare collection zones and other areas,
thus aiding the supervision of operations and monitoring of efficiency and
safety.

e. Provision of display of passenger information and advertising.

12. The numbers and sizes of staircases/escalators are determined by checking the
capacity against AM and PM peak flow rates for both normal and emergency
conditions.
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13.In order to transfer passengers efficiently from street to platforms and vice versa,
station planning has been based on established principles of pedestrian flow and
arranged to minimize unnecessary walking distances and cross-flows between
incoming and outgoing passengers.

14. Passenger handling facilities comprise of stairs/escalators, lifts and ticket gates
required to process the peak traffic from street to platform and vice-versa (these
facilities must also enable evacuation of the station under emergency conditions,
within a set safe time limit).

0.7 COST ESTIMATE

The overall Capital Cost for the proposed alignments for Express Metro Rail
corridor estimated at Jan 2017 price level, based on the above considerations without
taxes and duties works out to be Rs. 4323 crores.

Taxes & Duties such as Customs Duty (CD), Excise Duty (ED), Sales Tax (ST), Works
Tax (WT), VAT, etc, have been worked out Rs. 822 Crores.

0.8 FINANCING OPTIONS, FARE STRUCTURE AND FINANCIAL VIABILITY

0.8.1 Investment Cost

For the purpose of calculating the Financial Internal Rate of Return (FIRR), the
completion cost with land and central taxes has been calculated by taking escalation
factor @ 5% PA. The taxes and duties consist of Custom Duty (CD), Excise Duty (ED),
Service Tax (ST) and  State Value Added Tax (VAT). The Metro corridor from
Faridabad to Gurgaon Sector 45 is eligible for availing concessional project import duty
under chapter 98.01 of the Custom Tariff Act. The effective CD works out to 23.4155%
(Basic CD (5%), Countervail Duty (CVD) + Additional Custom Duty (ACD)) on the
imported portions and ED @ 12.50%, VAT @ 12.50% on indigenously manufactured
items, which have been considered for working out the estimated taxes and duties.
With effect from 01.03.2016, exemption from the service tax on works contract
services for metro and mono rail projects have been withdrawn in the Union Budget
2016. Therefore, Service Tax @15% on the taxable service portion of the works
contract is applicable on the new contracts to be awarded on or after 01.03.2016.
Accordingly service tax @ 15% on the service portion has been assumed in the FIRR
calculation. The impact of Goods and Service Tax (GST) has not been considered. It
has been assumed that the Haryana Government will exempt the local taxes or
reimburse the same (Sate VAT) and provide the land worth Rs. Rs.613 crore on
completion cost basis free of cost or shall provide Interest Free Subordinate Debt.

It is assumed that the construction work will start on 01.10.2017 and is expected to be
completed on 31.03.2021 with Revenue Opening Date (ROD) as 01.04.2021 for the
metro corridor. The total completion costs duly escalated and shown in the table 8.2
have been taken as the initial investment. The cash flow of investments separately is
placed in Table —0.8.1 as below.
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Table 0.8.1 Year -Wise Investment (Completion Cost)

Figures in Rs. Crores

Financial Construction cost at Completion cost with
Year Jan 2017 Price Level central Taxes
with central Taxes excluding state Taxes
excluding state Taxes
2017-18 317.00 329.00
2018-19 708.00 771.00
2019-20 1274.00 1457.00
2020-21 1303.00 1565.00
2021-22 868.00 1094.00
2022-23 434.00 575.00
Total 4904.00 5791.00

Although the construction is expected to get over by 31 March 2021, the cash flow
spills up to March 2023 on account of payment normally required to be made to the
various contractors up to that period necessitated by contractual clauses.

The cost of Land of Rs. 613 crore included in the above completion cost will be
provided free of cost by the Government of Haryana.

0.8.2 Funding
0.8.2.10bjectives of Funding: -

The objective of funding metro rail systems is not necessarily enabling the availability of
funds for construction but coupled with the objective of financial closure are other concerns,
which are of no less importance: -
(i) Ensuring low project cost
(i) Ensuring debt funds at low rates of interest
(iii) Creating self sustainable system in the long run by
o Low infrastructure maintenance costs
o Longer life span
o Setting fares which minimise dependence on subsidies
(iv) Recovering returns from both direct and indirect beneficiaries

Rail based mass transit systems are characterised by heavy capital investments coupled
with long gestation period leading to low financial rates of return although the economic
benefits to the society are immense. Such systems generate externalities, which do not get
captured in monetary terms and, therefore, do not flow back to the system. However,
experience all over the world reveals that both construction and operations of metro are
highly subsidised. Government involvement in the funding of metro systems is a foregone
conclusion. Singapore had a 100% capital contribution from the government, Hong Kong
78% for the first three lines and 66% for the later 2 lines. The Phase-l, Phase-Il as well as
Phase-Ill of Delhi MRTS project, Chennai, Bengaluru and Mumbai Line-3 projects are
funded with a mixture of equity and debt (ODA) by GOI & concerned state governments.

0.8.2.2 Funding Pattern
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The financing option shall depend upon selection of the dedicated agency created to
implement the project. The prominent models are: -

0] Special Purpose Vehicle (SPV) under the State Government Control (Delhi
Metro Rail Corporation (DMRC) /Bangalore Metro Rail Corporation (BMRC)
(i) Built, Operate & Transfer (BOT), and

SPV Model: - A Special Purpose Vehicle (SPV) is to be set up for the implementation
of the project and for its subsequent Operation & Maintenance. Under this
arrangement Government of India and Government of Maharashtra shall make equal
equity contribution and run the SPV as a commercial enterprise as a joint venture of
GOl & GOM. As per the prevalent practice, Central Government may be willing to
contribute 15% to 20% of the project cost as their equity contribution. An equal
amount can be contributed by Government of Maharashtra aggregating the total
equity to 40%. With the equal ownership of the SPV, both the governments nominate
their representatives as members of the Board of Directors, which in turn select
functional directors. Such a SPV has a benefit of independent management under
the aegis of Indian Companies Act, 2013. Delhi Metro Rail Corporation, Chennai &
Bangalore metro corporations are shining example of such SPV. The corridor is
standalone one and therefore forming a separate SPV for the above corridor is
desirable. The funding pattern under this model (SPV) is placed in table 0.8.2 as
under: -

Table 0.8.2 Funding pattern under SPV model (with central taxes)

(Rs./Crore)
Particulars With Taxes & Duties
Amount % of contribution
Equity By GOI 689.50 13.32%
Equity By GOH 689.50 13.32%
SD for CT by GOI 346.50 6.69%
SD for CT by GOIH 346.50 6.69%
1.40% Multilateral or Bilateral funding/ 12%
Market Borrowings 3106.00 59.98%
Total 5178.00 100.00%
Land including R&R free by GOH for Land 613.00
Total 5791.00
PTA for Interest During Construction (IDC) 18.00
@ 1.40% PA by GOH
Grand Total 5809.00

In addition to the above, State Taxes of Rs.287.00 crore on completion cost basis has to be
either reimbursed or exempted by state government.

BOT Model: - In this model, the private firm will be responsible for financing, designing,
building, operating and maintaining of the entire project. The contribution of
Government of Haryana will be limited to cost of land only. Such a project become
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eligible for Viability Gap Funding (VGF) upto 20% from the Central Government
provided the state government also contribute same or more amount towards the
project. The metro being a social sector project not much private parties are available
to bid for such a project. Besides quite expectedly the private operator may demand
assured rate of return in the range of 16% to 18% or a comfort of guaranteed ridership.

The funding pattern assumed under this model to ensure 16% as EIRR is placed in
table 0.8.3 as under: -
Table 0.8.3 Funding pattern under BOT with central taxes

Particulars With Taxes & Duties
Amount (Rs/Crore)| % Of contribution
VGF by GOI 1036.00 20.00%
VGF by GOH 2674.00 51.65%
Equity by Concessionaire 489.00 9.44%
Concessionaire’s debt @12% PA 979.00 18.91%
Sub-Total 5178.00 100.00%
Land Free by GOH 613.00
Sub-Total 5791.00
Interest During Construction (IDC) 109.00
Grand Total 5900.00

In addition to the above, State Taxes of Rs.287.00 crore on completion cost basis has
to be either reimbursed or exempted by state government.

0.8.3 Fare Structure

At present 15 fare slabs are existing with a fare of most of the slabs being in odd
figures. This leads to a lot of problems in tendering change to the passengers at the
stations. Also, DMRC is not able to popularise the self wending of tokens through a
token wending machine at stations due to problems of change. Therefore, in order to
overcome these problems the existing fare structure after due correction for inflation in
the cost of inputs has been assumed in multiples of Rs. 10/- with only 5 slabs.

The existing Delhi Metro Fare structure was fixed by the 3" Fare Fixation Committee
(FFC) in Sep-2009. Considering the increase in the Consumer Price Index (CPI) and
input costs of operation since then, the existing fare structure has been escalated by
using an escalation factor @12.00% once in every two years. The fare structure
assumed for the FY 2021-22 with an escalation @ 12% once in two years on the
existing fare structure as per the proposed fare slabs is shown in the table 0.8.4 below:
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Table 0.8.4 Fare Structure in 2020-21

EXECUTIVE SUMMARY

Existing Fare Slabs Fare in Proposed Fare Slabs
Sr. Distance Fare zv(v)li; aznz Distance Existing Proposed Proposed
No. . Fare Fair Fair
escalation R di
ok
once in
two Year L)

1 0-2 8 16

> >4 10 20 0-3 8 16 20

3 4-6 12 24

4 6-9 15 30 3-6 12 24 20

5 9-12 16 32 30

6 12-15 18 36 6-12 16 32

7 15-18 19 38

8 1821 21 a1 12-18 19 38 40

9 21-24 22 43

10 2427 23 45 18-24 22 43 40

11 27-31 25 49

T 31.35 7 =3 24-31 25 49 50

13 35-39 28 55

14 39-44 29 57 >31 30 59 60

15 >44 30 59

0.8.4 FIRR

The Financial Internal Rate of Return (FIRR) obtained cost for 30 years business
model including construction period is 4.16%.

0.9 ECONOMIC APRAISAL

For Sector 45,Gurgaon-Bata Chowk, Faridabad EIRR (on Completion Cost) is found
to be 20.44% and B/C ratio as 3.58 and with 12 % discount, EIRR is 7.53% and B/C
ratio is 1.68. NPV without discount is Rs 52282 Cr. and with 12% discount rate, NPV is

Rs. 4147 Cr. which shows that the project is economically viable.

0.10 Conclusions and Recommendation

e Sector 45 Gurgaon-Bata Chowk Faridabad metro express corridor is Viable as the
FIRR for a period of 30 years including construction of all taxes is +4.16% ,i.e., positive.

e Sector 45, Gurgaon - Bata Chowk Faridabad metro express Corridor is shown in
the index plan.
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