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SALIENT FEATURES

SALIENT FEATURES
1. GAUGE (Nominal) 1435 mm

2. ROUTE LENGTH (start to dead end)

. Length (km)
Corridor
Elevated Underground At-grade Total
Koteshwar Road
(excluding) to Airport 511 0.922 0 6.032
3. NUMBER OF STATIONS
Corridor Stations (Nos.)
Elevated Underground At-grade Total
Koteshwar Road
(excluding) to Airport 4 1 0 S
4, TRAFFIC FORECAST
Corridor Year | Daily Ridership | PHPDT | ATL (km)
2029 27,483 1,421 18.44
Airport Corridor 2031 35,372 1,835 18.55
2041 47,445 2,451 18.43
2051 62,271 3,191 18.22
5. TRAIN OPERATION PLAN
The PHPDT capacity provided in Phase-Il A and B in different years of operation is
tabulated below:
No. of Rakes Total No of Addition
tional i Rak No. of I Rak Max. PHPDT
Sections Year Head_way OPZI;SI\’II%H:) " Ord:r:: in cRak(_e ¢ R:k:s I:eqzir:fl PHI?’)I()T Capacity
(sl Motera Phase-ll onsis required Demand Available
(Phase-l) Corridor
APMC to GNLU 2029 6 14 10 3-car 32 4672 (5?38;)
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SALIENT FEATURES

No. of Rakes Total No of Addition
Headwa operational in Rakes Rake No. of al Rakes Max. PHPDT
Sections Year (min) y APMC to Ordered in Consist Rakes Required PHPDT Capacity
Motera Phase-ll required Demand Available
(Phase-l) Corridor
GNLU to Mahatma Mandir "
and GNLU to IIT 12 8 1763 (fggg#)
Gandhinagar
; 12 N/A N/A 4 1269 3820
Koteshwar Road to Airport 4 (4860#)
. 6 5128 7640
APMC to Mahatma Mandir (9720#)
) 32
GNLU to Mahatma Mandir 12 37 3-car 2335 3820*
and GNLU to IIT 2031 (4860#)
Gandhinagar Nil
37
: 12 4 1662 3820
Koteshwar Road to Airport (4860#)
: 4.5 7757 10187~
APMC to Mahatma Mandir 42 (12960%)
GNLU to Mahatma Mandir 3-car *
and GNLU to IIT 2041 9 46 4959 (gggg#)
Gandhinagar
. 12 4 Nil 2087 3820
Koteshwar Road to Airport (4860#)
. 4 8956 11460*
APMC to Mahatma Mandir (14580%)
46
GNLU to Mahatma Mandir 2051 8 54 3-car 5871 5730*
and to IIT Gandhinagar (7290#)
Koteshwar Road to Airport 12 4 M 2741 3820°
p (4860#)
6. SPEED
Design Speed 90kmph
Maximum operating speed 80kmph
Schedule speed 30kmph
7. TRACTION POWER SUPPLY
a) \Voltage 750v dc
b) SCADA system Provided

c) Power Demand (MVA)
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SALIENT FEATURES

Power Demand (in MVA)

Load Year
o4 2029 2031 2041 2051
Headway (min) 12.0 12.0 12.0 12.0
Traction Power 0.76 0.76 0.76 0.76
Auxiliary Power 3.09 3.09 3.48 4.03
Total Power Demand 3.85 3.85 4.24 4.79
ROLLING STOCK
a) 2.90 m wide modern rolling stock with stainless steel body.
b) Axle load - 16T
c) Seating arrangement - Longitudinal
d) Capacity of 3 coach unit
Normal - 764 Passengers
Crush - 972 Passengers
e) Class of accommodation - One

MAINTENANCE FACILITIES

Gyaspur Depot of Phase-l and Indroda Circle stabling depot of Phase-Il shall fulfill the
requirements of Phase-Il B also after suitable augmentation.

SIGNALLING & TRAIN CONTROL

‘CATC’ (Continuous Automatic Train Control System) based on “CBTC” (Communication-
based Train Control System) which includes ATP (Automatic Train Protection), ATO
(Automatic Train Operation) and ATS (Automatic Train Supervision) sub-systems using
radio communication between Trackside and Train.

TELECOMMUNICATION AND AUTOMATIC FARE COLLECTION

Fiber Optic System (FOTS), SCADA, Train Radio, PA system etc.
Train information system, Control telephones and Centralized Clock System.
Automatic Fare collection system with TIM and Smart card etc.

CONSTRUCTION METHODOLOGY

Elevated:
Viaduct with Precast twin ‘U’ girders/I-Girders on Single pier with pile / Open foundations
upto radius 300m and flatter, however, GMRC may opt for any other method of
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@ SALIENT FEATURES

segmental construction, if found technically feasible and economically viable and for
sharper curves and location of Points & Crossings I-Girder.

Station structure on columns, independent of viaduct piers.

ii. Underground section and Station by Cut & Cover method.

13. TOTAL ESTIMATED COST (AT APRIL 2025 PRICES)

Name of the corridor Capital Cost Taxes & Duties Total
(Rs. Crore) (Rs. Crore) (Rs. Crore)
Koteshwar Road (excluding) to Airport 1682.74 285.15 1967.89
14. TOTAL COMPLETION COST
Completion Cost including Completion Cost
Name of the corridor land cost and all taxes & including land cost, IDC
duties but excluding IDC and all taxes & duties
(in Rs. Crore) (in Rs. Crore)
Koteshwar Road (excluding)
to Airport by June 2029 2,169.44 2,194.91
15. INDICES
a) FIRR : 1.66%
b) EIRR : 14.20%
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@ EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

0.1 INTRODUCTION
0.1.1 Background

Ahmedabad also known as Amdavad in Gujarati pronunciation is the largest city and
former capital of Gujarat. It is the administrative headquarters of the Ahmedabad district
and the seat of the Gujarat High Court. It is the sixth largest city and seventh largest
metropolitan area of India with a population of more than 6.3 million and an extended
population of 7.8 million. Ahmedabad is located on the banks of the Sabarmati River. It
is located 30 km from the state capital Gandhinagar, which is its twin city.

Ahmedabad has emerged as an important economic and industrial hub in India. It is the
second largest producer of cotton in India, and its stock exchange is the country's
second oldest. Cricket is a popular sport in Ahmedabad, a newly built stadium, called
Narendra Modi Stadium, at Motera can accommodate 132,000 spectators, making it the
largest stadium in the world. The world-class Sardar Vallabhbhai Patel Sports Enclave is
currently under construction and once complete, it will be one of the biggest sports
centers (Sports City) in India. The effects of liberalization of the Indian economy have
energized the city's economy towards tertiary sector activities such as commerce,
communication and construction. Ahmedabad's increasing population has resulted in an
increase in the construction and housing industries resulting in recent development of
skyscrapers.

It was ranked third in Forbes's list of fastest growing cities of the decade in 2010. The
Times of India chose Ahmedabad as India's best city to live in 2012. The historic city of
Ahmedabad, or Old Ahmedabad, was declared a UNESCO World Heritage City in July
2017. In 2020, the gross domestic product of Ahmedabad metro was estimated at $68
billion and it was ranked as the third-best city in India to live by the Ease of Living Index.
Recently Time magazine included Ahmedabad in its list of world's 50 greatest places of
2022. Ahmedabad has been selected as one of the hundred Indian cities to be
developed as a smart city under Government of India's flagship Smart Cities Mission.

Gandhinagar

Gandhinagar, the Capital of Gujarat, is a carefully planned city on the lines of
Chandigarh. The city is divided in 30 well-planned sectors, which are generally self-
contained. The core of the city is the Assembly Building (Vidhan Sabha) with
administrative offices and Secretariat surrounding it. The wide roads, lined with trees are
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@ EXECUTIVE SUMMARY

crossing at right angles to each other and have lawns on both sides. The tree cover in
Gandhinagar is one of the biggest in India.

Gandhinagar is well connected with Ahmedabad through highway from the city as well
as Airport. The rail connection to Ahmedabad is also available but the same is not very
popular. The city has Akshardham Temple as a tourist attraction.

Originally DPR for Ahmedabad Metro Rail Network and Regional Rail System was
submitted by DMRC in 2005, consisting following corridors.

Regional Rail System

o Line —1 Barajedi-Kalupur-Kalol
o Line =2 Kalupur-Naroda

Metro Rail System:
o Line -1 APMC Vasna - Aayakar Bhawan-Sabarmati - Akshardham
(North-South corridor)
o Line =2 Kalupur-Aayakar Bhawan -Thaltej (East-West corridor)

Subsequently, in 2009 DMRC was again commissioned by GIDB to prepare DPR for
metro connectivity from Gandhinagar to GIFT city & from Gandhi Nagar to Airport and
review certain portion of the corridors proposed in 2005 DPR. Accordingly, study was
carried by DMRC and reports were submitted in 2010.

MEGA vide their letter no MEGA/Chm/Oct/2013/, dated 20/10/2013 (Annexure 1.1)
desired for DMRC to update the earlier DPR submitted by DMRC in 2005. Accordingly,
DMRC submitted the updated and revised DPR to MEGA in March 2015.

Thereafter, vide Work Order No. MEGA/DMRC/DPR/PHASE-II/2016/WO, dated
23.02.2016, MEGA Co. Ltd. entrusted the work of preparation of DPR for Ahmedabad
Metro Phase-1l to DMRC for connecting APMC — Motera line to Gandhinagar and also to
connect GIFT City and Airport. DPR for the same submitted in September 2017. Later
this DPR got revised in September 2018 and subsequently updated in March 2019
which got approved by Gol. According to the approved DPR, following Metro Rail
Corridors are already under implementation under Ahmedabad Metro Phase-II:

a. Extension of existing N-S Corridor from Motera Stadium to Mahatma Mandir
(22.838 km)
b. GNLU to GIFT City (5.416 km)

0.1.2 Present Study

GMRC vide Letter of Acceptance No. GMRC/Phase-IIB/G/0/1751 dated 26.06.2023,
entrusted the work of preparation of Detailed Project Report (DPR) to DMRC for
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EXECUTIVE SUMMARY

providing Metro Rail Connectivity to Sardar Vallabhbhai Patel Airport. Accordingly, the
draft DPR was prepared and submitted in February 2024.

Subsequently, vide letter No. GMRC/Phase-IIB/G/0/179 dated 26.06.2024 and letter no.
GMRC/Phase-1IB/C&P/118 dated 10.01.2025, the alignment of the corridor has been
slightly detoured as Government of India is planning to bid for Olympics 2036 and
Golympic team has suggested suitable alignment for site in Olympic and legacy mode.
The corridor starts from Koteshwar Road -Ashram Road- Koteshwar Prachin Mandir-
Sabarmati River- Sardanagar- Sardar Vallabhbhai Pater Airport.

In accordance to above, the DPR of above corridor was prepared and submitted in April
2025 to GMRC.

Further, vide letter no. GMRC/Phase [I-A/C&P dated 13.08.2025, wherein GMRC
communicated a proposal for incorporating additional five entry-exits near Sports
Enclave to facilitate passenger movement from the Olympic venue to Metro stations,
along with the Cost of these entry-exits and requested to revise the DPR accordingly.

TRAFFIC DEMAND FORECAST

This topic provides an overview of the existing transportation system, outlines the travel
characteristics and presents the demand forecasting carried out for estimating ridership
on metro.

Road Network

The major road network in the study area is around 3045 km in length, of which 125 km
are National Highways and 103 km are under State Highways which are being
maintained by National Highways Authority of India and Roads & Building Department
respectively. The rest of the roads are managed by respective urban local bodies of
AMC, AUDA, GNA and GUDA.

Estimated Ridership

Public transport network loading from public transport assignment represents the metro
ridership separately. Both the peak hour and daily ridership have been assessed. The
tables below represent the concise summary for Phase-lI(A) and Phase-lI(B) of the
proposed metro for all horizon years.

Table 0.1 - Traffic Summary for: (i) Airport Corridor, and (ii) GIFT City Corridor in
Ahmedabad & Gandhinagar

Corridor Year Daily Ridership PHPDT ATL (km)
2029 38,432 2,033 24.32
GIFT City 2031 45,491 2,335 24.20
Corridor | 2041 96,362 4,959 24.10
2051 1,14,639 5,871 24.07
Airport 2029 27,483 1,421 18.44
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@ EXECUTIVE SUMMARY

Corridor Year Daily Ridership PHPDT ATL (km)

Corridor 2031 35,372 1,835 18.55
2041 47 445 2,451 18.43
2051 62,271 3,191 18.22

0.3 SYSTEM SELECTION

A. Options for Public Transport System
The following systems are mainly available for Urban Mass Transit:

i) High Capacity Metro System: Metro system is a grade separated dedicated system for
high peak hour traffic densities exceeding 40,000 PHPDT. It is characterized by short
distances of stations spaced at 1 km, high acceleration and declaration and average
speeds of 30-35 kmph.

ii) Medium Capacity Metro System: This metro system has the capacity of PHPDT
varying from more than 30,000 and upto 45,000.

iii) Light Capacity Metro System: This is a dedicated metro rail system for moderate peak
hour traffic densities exceeding 8000 PHPDT.

iv) Light Rail Transit: Modern Trams-Street Cars running on Rails at grade or elevated
with sharp curves of 24 m radius. These are extremely popular and operating in large
number of European countries. Generally, the stations are spaced at 500m to 1 km and
have high acceleration and deceleration characteristics. In most of the countries, they
are operating at-grade with prioritized signalling at road inter-section.

v)  Sky Train: This is an experimental rail based system under development by Konkan
Railway.

vi) Other Systems: A number of options are available but have not been introduced in
India. Some of these are very briefly mentioned below:

(@) Maglev
This is an advanced Rail based transit system in which Magnetic Levitation is used to
raise the vehicles above the rail surface. Rail wheel interaction is thus avoided and very
high speeds are attainable. Maglev Levitation can either be due to attractive force or
due to repulsive forces.

(b) Linear Induction Motor (LIM) Train
This is also an advanced Rail based transit system in which propulsion is through a
Linear Induction Motor whose stator is spread along the track. The rotor is a magnetic
material provided in the under frame of train. In the technology the tractive force is not
transmitted through rail-wheel interaction, and so there is no limitation on account of
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adhesion. This technology is most appropriate for turnouts, as the height of the tunnel
can be reduced to lower height of cars.

Monorail

Monorail trains operate on grade separated dedicated corridors with sharp curves of up
to 50m radius. This is a rubber tyred based rolling stock, electrically propelled on
concrete beams known as guide-ways. The system is extremely suitable in narrow
corridors as it requires minimum right of way on existing roads and permits light and air
and is more environmental friendly. This is prevalent in several countries for traffic
densities of over 20,000 PHPDT.

Bus Rapid Transit System

This system involves operation of buses on a dedicated corridor (except of traffic
integration) at a high frequency to achieve PHPDT. For providing a very high transport
capacity say 20,000 PHPDT, about 200 buses shall be required per hour ie., at
headway of 20 seconds. Such a high PHPDT can be achieved by providing two lanes of
traffic in each direction and elimination of traffic intersection on the route.

Automated Guide Way Transit System

The term is used for systems other than conventional rail based system on grade
separated guide ways. The system can be rail based or rubber tire based but fully
automated guided systems with driver less operation.

Capacity of Various Modes (as per the recommendations of Working Group on
Urban Transport for 12th Five Year Plan)

In their report on Urban Transport for 12" Five Year Plan, the Working Group has set
the guidelines for the choice of different modes is as follows:

Table 0.2 - Guidelines for the Choice of Different Modes

POPULATION IN AVG. TRIP
SYSTEM PHPDT IN 2021 2011 LENGTH
Metro Rail # >=15000 for at least More than 20 More than 7 Km
5km continuous length Lakhs
LRT primarily at =<10,000 More than 10 More than 7 Km
grade Lakhs
Monorail @@ =<10,000 More than 20 About 5-6 Km
Lakhs
Bus Rapid Transit >=4,000 and upto More than 10 >5 Km
System 20000 Lakhs
Organized City Bus >1 lac, >2t0 3 Km
Service as per >50,000 in case of
urban bus hilly towns
specifications

# for having Metro Rail, the city should have a ridership of at least 1 million on organized public transport (any mode)
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@@ Monorail is desirable only as a feeder system or where the narrow roads are flanked on either side by high
rise buildings. In monorail while the cost of construction, operation and maintenance is almost the same as elevated
metro rail, the carrying capacity is much lesser.

0.3.1 Mode Selection

With an aim of providing dedicated Airport Connectivity with the PHPDT of 3,191 in 2051
on this spur from Koteshwar Road to Airport, there can be three options namely 1) Bus
Rapid Transit System, 2) Mono Rail and 3) Light Capacity Metro. Bus Rapid Transit
System or Mono rail can carry the PHPDT projected. However, Airport bound
passengers, carrying luggage, may not prefer to use Bus Rapid Transit system, as the
same will not provide seamless connectivity. They will be required to deboard/board at
Koteshwar Road Station and then again board/deboard on BRT system. Further
introduction of BRT System will narrow down the already congested road network in the
area. Even in Delhi, BRT system was subsequently demolished to easy out road
congestion. Moreover, to provide BRT system, either the existing road network which is
longer than this connection shall be used or a new bridge will be required to be
constructed over Sabarmati River to have a shorter route.

As far as Mono rail technology is concerned, is not a tested one. The operation and
maintenance cost is much higher than Light metro. The Mono rail is being adopted only
for small lengths and as feeder to Metro worldwide.

Based on MMRDA'’s experience, following are the demerits of Monorail over Light
Capacity Metro:

e Technology is not proven.

e |t has comparatively high maintenance cost due to wear and tear of rubber tyres.

e Problems in emergency evacuation thus posing disaster management problems.

¢ Total dependence on Rolling Stock supplier. No indigenous production of Rolling
Stock. Total dependence on manufacturer of spares.

e |t has poor ride quality as compared to metro.

¢ Rolling Stock cannot be purchased from another manufacturer without changing
the guide beams.

e Higher Life Cycle Cost

The capital cost of Mono rail is also almost same as that of Light Capacity Metro.
MMRDA is now shifting to Metro Rail System on its earlier proposed Monorail corridor
Thane- Bhiwandi — Kalyan after having bad experience of their Wadala — Chembur
Monorail Corridor.

Moreover, it is a spur of partly existing and partly under implementation APMC to
Mahatma Mandir (N-S) corridor of Ahmedabad Metro, hence any new mode of transport
will require additional full-fledged depot, different type of inventory of rolling stock and
separate team of operation and maintenance staff, therefore it is recommended to adopt

DPR for Ahmedabad Metro Rail Project Phase-ll A (Koteshwar Road to Airport) September 2025 6



@ EXECUTIVE SUMMARY

same system i.e. Light Capacity Metro System. Further, keeping same system shall
provide seamless metro connectivity from other parts of the city to Airport.

Further, it is to also mention that Gujarat is planning for Olympics 2036, where India will
showcase its growth model to the World. In such a scenario, connecting major modal
hubs like Airport, Railway Station, Bus Station, etc. through Modern Infrastructure like
Metro will further enhance India’s Growth Model and take it a step closer to Viksit
Bharat.

04 GEOMETRIC DESIGNING PARAMETERS AND ALIGNMENT DESCRIPTION

This topic deals with geometrical standards adopted for horizontal and vertical
alignments, route description, etc. The proposed corridors will be implemented with track
on Standard Gauge (SG) 1435mm.

The elevated tracks will be carried on Twin-U/ I|-girders supported on single circular
piers, generally spaced at 28-m centres and located on the median or on the space
available between main carriageway and service road to the extent possible. 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.

The underground section and station will be constructed by cut & cover method.

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.

0.4.1 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.

0.4.2 Route Alignment
The corridor identified under Ahmedabad Metro Phase-Il A is as follows:-

Table 0.3 - Proposed Corridor

Sr. No. Corridors Total Length (km)
i) Koteshwar Road to Airport 6.032
Total Length 6.032

0.5 CIVIL ENGINEERING

This chapter deals with civil elevated structure, Geotechnical investigation, construction
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methods, land requirements, Utility services and Traffic diversion during construction etc.

0.5.1 Elevated Section - Choice of Superstructure
The choice of superstructure has been made keeping in view of the factors like ease in
construction, standardization of formwork, optimum utilization of form work for wide
spans efc.

Generally four types of Superstructure are used for construction of elevated section of
Metro Corridor, i.e. (i) Segmental Box Girder, (ii) Segmental U Girder, (iii) | Girder and
(iv) Double U Girder, depending upon characteristic of the corridor such as ftraffic
congestion on roads, available working space, etc.

In case of Ahmedabad Phase-Il A Metro corridor, it is suggested to use Double U-Girder
in the superstructure upto radius 300m keeping in view the open area in the proposed
corridor except Koteshwar Road and other dense area. On Koteshwar Road and other
dense area, it is suggested to use I-Girder. However, GMRC may opt for any other
method of segmental construction, if found technically feasible and economically viable.

Some other merits of Double U-Girder are given below:

+ ltis an efficient and economical method.

» lts construction permits a reduction of construction time as it may be manufactured
while substructure work proceeds and assembled rapidly thereafter.

+ This method of construction protects the environment as only space required for
foundation and sub-station is required at site. The superstructure is manufactured
at a place away from busy areas and placement of superstructure is done at site.

» Girders are easy to stack in the casting yard/stacking yard in more than one layer,
thereby saving in requirement of space.

» Interference to the traffic during construction is significantly reduced.

e |t contributes towards aesthetically pleasing structures and good finishes.

» The overall labour requirement is less than that for conventional methods.

Better quality control is possible in the casting yard.

During construction, the technique shows an exceptionally high record of safety.

For Radius less than 300 m and at locations where point and crossing are to be
provided, it is suggested to use I-Girder.

0.5.2 Underground Section
For the underground section running under the defense land, cut and cover method of

the underground construction can be employed.

0.5.2.1 Underground Stations
It is proposed to construct underground station by Cut & Cover with top-down method.
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The diaphragm walls for underground stations constructed by cut & cover method would
be 80 to 100 cm thick and will function as a permanent side wall of the station. It is,
therefore, necessary to construct the diaphragm walls absolutely watertight and with the
required concrete strength. By resorting to top-down method the surface could be
restored quickly and further excavations and construction of the station will not hamper
the surface activity.

0.5.2.2 Cut and Cover Method of Construction of Underground Stations

Cut and Cover mainly consists of following steps:
1. Diversion of utilities

2.  Construction of support walls

3.  Excavation between the support walls along with the installation of struts
between the two walls to keep them in position.

4.  Construction of tunnel/structure and removal of temporary struts.

5. Back filling and restoration of the surface

0.5.3 Geo-Technical Investigations

0.5.3.1 Topography & Climate of Project Site

Ahmedabad is located on the banks of the River Sabarmati in the northern part of
Guijarat and the western part of India. It is located at 23.03°N 72.58°E spanning an area
of 205 km2. The average elevation is 53 metres. The city is located in a sandy and dry
area. Except for the small hills of Thaltej-Jodhpur Tekra, the entire city is almost flat. The
Sabarmati bifurcates the city into eastern and western parts. Though the river is
perennial, it gets dried up in the summer, leaving only a small stream of water flowing.

Barring monsoon, the climate of Ahmedabad is very dry. The weather is very hot during
the months of March to June with the average summer temperature ranging from
maximum 43 °C to minimum 23 °C. The months of November to February have an
average maximum temperature 36 °C and a minimum of 15 °C. The average rainfall is
932 mm. The highest temperature recorded is 50 °C and the lowest is 5 °C.

0.5.3.2 Objective of Geotechnical Investigation

The purpose and objectives of investigation was to obtain reliable information regarding
sub surface conditions at the project site in Gujarat so as to evaluate the soil parameter
which are required for evaluating safe bearing capacity of soil for design and suitability of
foundation for the proposed structure. The knowledge of general geotechnical subsoil
characteristics, compressibility and information about ground water table is an essential
requirement for the geotechnical engineer, which would assist the designer to design the
foundation system.
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0.5.3.3 Recommendation
Based on the field and laboratory test results the conclusion and Recommendations are
given below.

>

>

>

0.54 Land
In order to minimize land acquisitions and to provide good accessibility form either
directions, the metro alignments are located mostly along the center of the roads, which
lie on the corridor. But, at some locations the geometrics of the roads especially at road
turnings may not match with geometric parameters required for metro rail systems. In
such cases, either the alignment will be off the road or some properties abutting the road
would get affected. Further, some land is required for various purposes as detailed

below:

The sub soil stratum of all the 9 boreholes, (BH-8 to BH-14 including BH-9A and
BH-13A) at the site of proposed Metro Corridor for Airport Connection in
Ahmedabad (Gujarat) mostly consists of Silty Sandy Soil, Silty Sand with
occasional gravels and Silty Clayey Soil.

The sub soil stratum of all the boreholes is presented in log of boreholes.

Water Table: Water table was NOT met up to a drilled depth of 30.00m during
investigation period in BH-8 & BH-9 boreholes in the Airport connection line.
Water Table was found at 2.00m depth in BH-10, at 12.0m in BH-11, at 20.0m
depth in BH-12, at 28.0m in BH-13 and at 29.0m depth in BH-14.

Compactness: The Standard Penetration Tests (SPT) curve reveals that the soil
stratum is in medium to highly dense state of compactness from GL to 30.00m

depth of all the 9 boreholes.

Chemical tests on soil samples suggest that no harmful chemicals are present in
soil responsible for deteriorating concrete/reinforcement.

Factor of Safety is taken as 2.5.

Recommended piles of diameters 1000/1200 of 20.00-25.00m depth.

0.5.4.1 Land Requirement for following Major Components

MRTS Structure (including Route Alignment), Station Building, Platforms, Entry/Exit
Structures, Traffic Integration Facilities, Depots/Stabling Yard, etc.
Receiving/Traction Sub-stations

Radio Towers

Temporary Construction Depots and work sites.

Staff quarters, office complex and operation control centre(OCC)
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0.5.4.2 Summary of Land Requirements
Abstract of land requirements for different components of the corridors is given in tables

below.

Table 0.4 - Summary of Permanent Land Requirement (All figures in Sq. m)

S. No. Description Govt. Pvt. Total
1 Statllons including 5500 1900 7400
Ancillary Structures
p | Running Section 24871 22628 47499
including Ramp
3 Depot/Stabling Yard 0 0 0
4 Staff Quarters 0 0 0
Office Complex and
S ocCC 0 0 0
6 RSS 0 0 0
7 Mid Shaft 0 0 0
Total 30371 24528 54899
Total = 5.4899 ha
Government 3.0371 ha
Private = 2.4528 ha

Table 0.5 - Summary of Temporary Land Requirement (All figures in Sq. m)

Sr. Description Area (sqm.) OWNER-SHIP
1 Temporary Office/ Site Office 2000 Government
2 Segment Casting Yard 50000 Government
During Construction of Elevated

3 Stations and U/G section & 25230 Government
station (cut & cover)
Total 77230

Total land required for temporary acquisition is 7.723 ha, and has been assumed as
government land.

0.6 STATION PLANNING

The proposed Metro corridor from Ashram Road to Airport is planned as Phase-lIA

spurs from under construction Koteshwar Road to Mahatma Mandir corridor at
Koteshwar Road Station.

As part of Phase 2 expansion of the Ahmedabad Metro, the approximate length of the
new network is approximately 6 km with 5 new stations being added where Ashram
Road, Koteshwar Prachin mandir, Sabarmati River, Sardar Nagar are elevated metro
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stations while Airport metro station is designed as an underground station. Koteshwar
Road is planned to be a spurs for a new metro route connecting to Ahmedabad Airport.

The minimum distance between two stations is from Koteshwar Prachin mandir metro
station and Sabarmati river metro station (747.128 m) while the distance is maximum
between Sardarnagar metro station and Airport metro station (1650.571 m).

Station Types

The corridor has been envisaged with three elevated stations and one underground
station for the Airport. The elevated stations are standard side platform architecture
made for 6 coach train length.

The underground station at the Airport will also house side platform with economically
designed concourse that offers seamless connectivity to Airport.

Average inter-station distance is 1.177 km approximately varying from 0.616 km to 1.65
km depending upon the site, operational and traffic constraints. The sequence of
stations with their respective chainages.

Planning and Design Criteria for Stations

Salient features of a typical station are as follows:

. 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.

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

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 situation at least 14.0-m above ground.

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 ticket
gates, the passenger enters the 'paid area’, which includes access to the platforms.

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.

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

o Adequate capacity for passenger movements.

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

o 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

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).
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0.7 TRAIN OPERATION PLAN

0.7.1 Operation Philosophy

The underlying operation philosophy is to make the MRT System more attractive and
economical, the main features being:

Selecting the most optimum frequency of Train services to meet sectional capacity
requirement during peak hours on most of the sections.

Economical & optimum train service frequency not only during peak period, but also
during off-peak period.

Optimization of trains reliability for achieving best possible availability on line.

A short train consists of 3 coaches.

Multi-tasking of train operation and maintenance staff.

0.7.2 Stations
List of stations for the Corridor of Ahmedabad Metro are given below: -

Table 0.6 - Stations - North-South Corridor (APMC to Mahatma Mandir)

S. No | Station Name el 'nggff}rx: ZELE Remarks
(m) Stations. Type
Dead End -1615
1 APMC 0 Elevated
2 Jivraj 950 950 Elevated
3 Rajiv Nagar 1800 850 Elevated
4 Shreyash 3170 1370 Elevated
5 Paldi 4524 1354 Elevated
6 Gandhigram Railway 5970 1446 Elevated
Statio_n Already
7 Old High Court 7045 1075 Elevated Operational
8 Ushmanpura 8078 1033 Elevated
9 Vijay Nagar 9575 1497 Elevated
10 New Vadaj 10867 1292 Elevated
11 Ranip 12197 1330 Elevated
12 Sabarmati Railway 12965 768 Elevated
Station
13 AEC 13906 941 Elevated
14 Sabarmati 15265 1359 Elevated
15 Motera Stadium 16661.70 1396.695 Elevated
16 Koteshwar Road 17598.80 937.11 Elevated
17 Vishwakarma 19017.00 1418.20 Elevated
College
18 Tapovan Circle 19994 .45 977.45 Elevated
19 Narmada Canal 20900.00 905.55 Elevated
20 Koba Circle 22050.63 1150.63 Elevated
21 Juna Koba 23056.45 1005.82 Elevated
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S. No | Station Name Chaliage 'Sﬁzv':;t?r'xg Station Remarks
(m) Stations. Type
22 Koba Gaam 24066.45 1010.00 Elevated
23 GNLU 24977.57 911.12 Elevated
24 | Raysan 26413.75 1436.18 Elevated Already
25 | Randesan 27786.89 137314 | Elevated under
- Construction
26 Dholakuva Circle 28943.26 1156.37 Elevated
27 Infocity 30334.00 1390.74 Elevated
28 Sector - 1 31600.00 1266.00 Elevated
29 Sector 10A 32850.00 1250.00 Elevated
30 Sachivalaya 34041.26 1191.26 Elevated
31 Akshardham 35170.00 1128.74 Elevated
32 Juna Sachivalaya 36069.00 899.00 Elevated
33 Sector - 16 37161.35 1092.35 Elevated
34 Sector - 24 38199.01 1037.66 Elevated
35 Mahatma Mandir 39399.64 1200.63 Elevated
DEAD END 39499.64 100.00

Table 0.7A - Stations - Koteshwar Road to Airport Corridor (Phase-llA)

S. No Name of Station Chainage Inter—Station Remarks
(m) Distance (in m)
0 | Koteshwar Road -389.954 Already under
Construction
End of under construction
section and start of this 0.00
NDDP CArridar
1 Ashram Road 616.306 616.306
2 | Koteshwar Prachin Mandir | 2006.738 1390.432 Present DPR
3 | Sabarmati River 2753.866 747128 under study
4 Sardarnagar 4236.484 1482.618
5 Airport 5887.055 1650.571
Dead End 6032.055 145
Table 0.7B - Stations - GNLU to Gift City Corridor
q Inter Distance q
S. Station Name Chainage Between Two Station Remarks
No (m) Stations. Type
DEAD END -405.00
1 GNLU 0.00 405.00 Elevated A|ready under
2 | PDPU 1749.00 1749.00 Elevated Construction
3 | Gift City 4605.86 2856.86 Elevated
End of under Construction Present DPR
section and start of this 4982.69 under study
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. Inter Distance .
5 Station Name Chalnage Between Two Station Remarks
No (m) Stations. Type
DPR Corridor (Will be
constructed in
4 | Dead End 4982.685 Elevated | 1rstphase)
5 | Central Park 5358.911 376.226 Elevated
6 | GIFT City House 6191.516 832.605 Elevated
7 Su!arat 'tBlotechnoIogy 7132 675 941.159 Elevated | posent DPR
niversity under study
8 | Shahpur 8969.446 1836.771 Elevated (Will be
9 | Basan 11314.318 2344.872 Elevated | constructed in
10 | IT Gandhinagar 12897.349 1583.031 | Elevated | Second phase)
Dead End 13042.349 145.000

Salient Features
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% with 8-12% coasting.
Scheduled speed for these corridors has been considered as: 30 kmph.

Train Formation
To meet the projected traffic demand, the possibility of running trains with composition of
3 cars with different headway has been examined.

Composition

DMC

TC

Capacity (@ 6 passengers per square meter of standee area)

: Driving Motor Car
. Trailer Car

Driving Motor Car (DMC)
Trailer Car (TC)
3 Car Train

- 247 (43 seated + 204 standing)
- 270 (50 seated + 220 standing)

- 764 (136 seated + 628 standing)

Capacity AW3 (@ 8 passengers per square meter of standee area)

Driving Motor Car (DMC)
Trailer Car (TC)

- 315 (43 seated + 272 standing)
- 342 (50 seated + 292 standing)

3 Car Train - 972 (136 seated + 836 standing)

The PHPDT capacity provided on the different sections of North South corridor in
different years of operation is tabulated below:

Based on the projected PHPDT demand, Train operation plan with train carrying
capacity @ 6 persons per square meter of standee area for the Ahmedabad Metro

DPR for Ahmedabad Metro Rail Project Phase-ll A (Koteshwar Road to Airport) September 2025 16



EXECUTIVE SUMMARY

S

Extension of North-South Corridor: ‘APMC to Mahatma Mandir’, ‘Koteshwar Road to
Airport’ & ‘GNLU to IIT Gandhinagar ’ for the year 2029, 2031, 2041 and 2051 are given

below:
Table 0.8 - Rake Requirement
No. of Rakes Total No of Addition
Headwa operational in Rakes Rake No. of al Rakes Max. PHPDT
Sections Year (min) Y APMC to Ordered in Consist Rakes Required PHPDT Capacity
Motera Phase-ll required Demand Available
(Phase-l) Corridor
7640*
APMC to GNLU 6 . 4572 (9720%)
8
GNLU to Mahatma 14 10 3820"
i 3-car
Mandir and QNLU to T 2029 12 1763 (4860%)
Gandhinagar
Koteshwar Road to 3820*
. 12 N/A N/A 4 4 12
Airport / / 69 (4860#)
Total No of Rakes Proposed in Addition
: Headway | DPR for Ahmedabad Phase-ll | Rake N O Nl Rakes | IR ax: PHPDT
Sections Year i . . . Rakes . PHPDT Capacity
(min) Metro Rail Corridor | Consist . Required .
March’2019 required Demand Available
APMC to Mahatma 7640*
Mandir 6 37 5128 (9720#)
GNLU to Mahatma 32 . 3520*
Mandir and GNLU to IIT | 2031 12 3-car Nil 2335
; (4860#)
Gandhinagar 37
Koteshwar Road to 3820*
Airport 12 4 1662 (4860%#)
APMC to Mahatma 10187*
Mandir 4.5 42 751 (12960#)
GNLU to Mahatma .
Mandir and GNLU to IIT | 2041 9 46 3-car 4959 5093
) (6480#)
Gandhinagar Nil
Koteshwar Road to 3820*
Airport 12 4 2087 (4860%#)
Total No of Rakes Proposed in Addition Max. PHPDT
. Headway | DPR for Ahmedabad Phase-ll Rake No. of al Rakes .
Sections Year . i : " . PHPDT Capacity
(min) Metro Rail Corridor Consist | Coaches | Required .
Demand Available
March’2019
APMC to Mahatma 11460*
Mandir 4 8956 (14580#)
GNLU to Mahatma 46 5730"
Mandir and to IIT 2051 8 54 3-car Nil 5871 (7290#)
Gandhinagar i
Koteshwar Road to 3820*
Airport 12 4 2741 (4860#)
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Table 0.9 - Train Frequency

2027 2031 2041 2051
Secti Lean Lean
ection Peak Hour Lean Hour Peak Hour Hour Peak Hour | Lean Hour Peak Hour Hour
Head-way Head-way Head-way Head-way Head-way Head-way Head-
Head-way
way
APMC to GNLU 6 min 101030 6 min 101030\ y5min | 81020 | 445min | 81020
min min min min
GNLU to
Mahatma Mandir . 16 to 40 . 16 to 40 . 12 to 40 . 12 to 40
12 min . 12 min . 9 min . 8.3 min .
and GNLU to min min min min
Shahpur
Koteshwar Road . 16 to 40 . 16 to 40 . 16 to 40 . 16 to 40
. 12 min . 12 min . 12 min . 12 min .
to Airport min min min min

No services are proposed between 00:00 hrs to 5.00 hrs, which are reserved for
maintenance of infrastructure and rolling stock.

0.8 ROLLING STOCK
The required transport demand forecast is the governing factor for the choice of the
Rolling Stock. The forecasted Peak Hour Peak Direction Traffic calls for a Mass Rapid
Transit System (MRTS).
0.8.1 Optimization of Coach Size
The following optimum size of the coach has been chosen for this corridor as mentioned
in Table 0.10.
Table 0.10 - Size of the coach
Length* Width Height
Driving Motor Car (DMC) 21.64 m 29m 39m
Trailer car (TC) 21.34 m 29m 3.9m
* Maximum length of coach over couplers/buffers = 23 m
0.8.2 Passenger Carrying Capacity

In order to maximize the passenger carrying capacity, longitudinal seating arrangement
shall be adopted. The whole train shall be vestibuled to distribute the passenger evenly

in all the coaches.

Following train composition is recommended:

3-car Train:. DMC+TC+DMC

Table 0.11 & 0.12 shows the carrying capacity of Rail Vehicles with standing passenger
@ 6 passengers per sqgm of standee area and @ 8 passengers per sqm of standee area

respectively.

DPR for Ahmedabad Metro Rail Project Phase-ll A (Koteshwar Road to Airport) September 2025 18




S

EXECUTIVE SUMMARY

Table 0.11 - Carrying Capacity of Rail Vehicles (Normal @6 Person/sgm of

standee area)

Driving Motor car | Trailer car / Motor car 3 Car Train
Seated 43 50 136
Standing 204 220 628
Total 247 270 764

Table 0.12 - Carrying Capacity of Rail Vehicles (Crush@8 Person/sgm of

standee area)

Driving Motor car | Trailer car / Motor car 3 Car Train
Seated 43 50 136
Standing 272 292 836
Total 315 342 972
0.8.3 Weight

The weights of driving motor car, trailer car and motor car have been estimated as in
Table 0.13, referring to the experiences in Delhi Metro. The average passenger weight

0.8.4

has been taken as 65 kg.

Table 0.13 - Weight of Rail Vehicles (TONNES)

3 car train Gross Weight
DMC+TC+DMC 126T
Per Axle Load (max.) 16T

Performance Parameters

Motorisation of 67% for all categories of Metro Rolling Stock. The recommended

performance parameters are:

Table 0.14 — Performance Parameters

Item Values
Minimum Design Average Acceleration rate for fully loaded(seating plus
standees @8 persons per sgm)train on level tangent track shall be as
under:
0 to 40 kmph 1.0m/s?
0 to 60 kmph 0.6m/s?
0 to 80 kmph 0.3m/s?
Minimum Operational Average Acceleration rate for (seating plus
standees @6 persons/sq.m) loaded on level tangent track shall be as
under:
0 to 35 kmph 1.20 m/s?
0 to 60 kmph 0.65 m/s?
0 to 80 kmph 0.35 m/s?
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Item Values

Service braking rate from 80 kmph to standstill for fully loaded(seating 1.0 m/s?
plus standees @8 persons per sqm) train on level tangent track:

Service braking rate from 80 kmph to standstill for fully loaded(seating 1.1 m/s?
plus standees @6 persons per sqm) train on level tangent track:

Emergency braking rate from 80 kmph to 0 kmph for fully loaded train on
level tangent track: 1.3 m/s?

Jerk rate (maximum) 0.75 m/s?

0.8.5

(i)

Coach Design and Basic Parameters
The important criteria for selection of rolling stock are as under:

Proven equipment with high reliability

(i) Passenger safety feature
(i)  Energy efficiency
(iv) Light weight equipment and coach body

(v
(v
(v
(v

)  Optimized scheduled speed

i) Aesthetically pleasing Interior and Exterior
i) Low Life cycle cost

iii) Flexibility to meet increase in traffic demand

(ix) Anti-telescopic

0.9

0.9.1

(i)

(ii)
(iii)
(iv)

(i)

The controlling criteria are reliability, low energy consumption, lightweight and high
efficiency leading to lower annualized cost of service. The coach should have high rate
of acceleration and deceleration.

DEPOT

Depot- cum- Workshop
It is proposed to use one depot- cum- workshop with following functions at Gyaspur
Depot for Phase-Il in addition to fulfilling the requirements for Phase-I:

Major overhauls of all the trains.

All minor schedules and repairs.

Lifting for replacement of heavy equipment and testing thereafter.
Repair of heavy equipments.

Another depot at Indroda Circle is planned with only stabling facilities at present.

The Depot planning is based on following assumptions:
Enough space should be available for establishment of a Depot- Cum- workshop for the
additional trains required for Phase-ll.
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All inspection lines, workshop lines, stabling lines are designed to accommodate two
train sets of 3- Car each and space earmarked for future provision.

All Stabling lines are designed to accommodate two trains of 3- Car each.

All stabling lines are planned in the proposed depot-cum-workshop assuming adequate
space availability. In case of space constraints, if any, stabling facilities may need to be
created at terminal stations or elsewhere (preferably as close to depot as possible) to
cater to the required stabling facilities.

In case of space constraint for depot two storeyed Stabling lines can also be planned.

In broad terms, based on the planned Rolling Stock requirements, this chapter covers
conceptual design on following aspects and will work as a guide for detailed design later:

Layout of Stabling-shed, Inspection-shed, minor repairs and heavy repair overhauling
workshop and cleaning of Rolling Stock.

Operational and functional safety requirements.

Ancillary buildings for other maintenance facilities.

Electrical & Mechanical Services, power supply and distribution system.

Water Supplies, Drainage & Sewerage.

Maintenance Philosophy

Monitoring of the performance of all key Rolling Stock equipment by suitable advanced
condition monitoring techniques available. The concept is to evolve the need based
maintenance regime, which can be suitably configured in the form of schedules like daily
check, “A” checks, “B” type checks, “IOH” and “POH".

Labour intensive procedures are kept to the minimum. Automation with state of the art
machinery to ensure quality with reliability.

Increase in the periodic maintenance intervals with predictive maintenance based on
condition monitoring.

Multi skilling of the Maintenance staff to ensure quality and productivity in their
performance.

Periodic review of maintenance practices to update replacement cycle of critical
components based on experience.

Energy conservation is given due attention.

POWER SUPPLY ARRANGEMENTS

Electricity is required for operation of Metro system for running of trains, station services
(e.g. lighting, lifts, escalators, signaling& telecom, firefighting, air-conditioning etc.) and
workshops, depots & other maintenance infrastructure within premises of metro system.
The power requirements of a metro system are determined by peak-hour demands of
power for traction and auxiliary applications. Broad estimation of traction and auxiliary
power demand is made based on the following requirements:-
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(i) Specific energy consumption of rolling stock at Current Collector — 60KWh/1000
GTKM as per MoHUA guideline for 750 V DC system.

(ii) Elevated/at —grade station auxiliary load — initially 250 kVA, which will increase to
315kVA in the year 2051.

(iii) Underground station auxiliary load — initially 1500 kVA, which will increase to
2000kVA in the year 2051.

Keeping in view of the train operation plan and demand of auxiliary and traction power,
power requirements projected for the year 2029, 2031, 2041 and 2051 are summarized in
table 0.15 below:-

Table 0.15 - Power Demand Estimation (MVA)

Year
. Load
Corridor 2029 | 2031 | 2041 | 2051

Headway (min) 12.0 | 12.0 | 12.0 | 12.0
Phase - Il Extension A:

From Traction Power 0.76 | 0.76 | 0.76 | 0.76

‘Koteshwar Road’
To

‘Sardar Vallabhbhai International
Airport’.
Total 05 Stations, comprising of 04 | Total Power Demand | 3.85 | 3.85 | 4.24 | 4.79
Elevated Stations & 01
Underground Station, 6.032 km

Auxiliary Power 3.09 | 3.09 | 3.48 | 4.03

0.10.1 Need for High Reliability of Power Supply

The proposed Ahmedabad metro system is being designed to handle about 2,741
passengers per direction during peak hours when trains are expected to run at 12
minutes in 2051 for Koteswar Road to Sardar Vallabhbhai International Airport corridor
based on Train Operation Plan. Incidences of any power interruption, apart from
affecting train running, will cause congestion at stations. Interruption of power at night is
likely to cause alarm and increased risk to traveling public. Lack of illumination at
stations, non-visibility of appropriate signages, disruption of operation of lifts and
escalators is likely to cause confusion, anxiety and ire in commuters, whose tolerance
level are low on account of stress. Effect on signal and communication may affect train
operation and passenger safety as well. Therefore, uninterrupted power supply is
mandatory for efficient metro operations.

To ensure reliability of power supply, it is essential that both the sources of Supply and
connected transmission & distribution networks are reliable and have adequate
redundancies built in. Therefore, it is desirable to obtain power supply at high grid
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voltage of 220kV, 132kV or 66kV from stable grid sub-stations and further transmission
& distribution is done by the Metro Authority itself.

0.10.2 Sources of Power Supply

In the previous DPR of Phase — Il Network (extension of North-South Corridor from
Motera Stadium to Mahatma Mandir and its two Spurs from Koteshwar Road to Airport &
from GNLU to Gift City) of Ahmedabad Metro prepared by DMRC in the Year 2018, it
was suggested that any two of the three proposed RSS may be constructed to meet the
Power Supply (Traction as well as Auxiliary) Requirements of the above mentioned
Phase —Il Network.

Based upon the inputs received from Ahmedabad Metro through DMRC’s Consultancy
Wing, following Receiving Substations are being constructed: -

Table 0.16 - Sources of Power Supply

Corridor Location of RSS of | Proposed Capacity of 132

Metro Authority [ 33kV Transformer
Phase -1l (l_Jnder 30/ 40 MVA
Construction): Indroda Depot (ONAN / ONAF)
From Motera Stadium to
Mahatma Mandir, 30/ 40 MVA
Includin
g Koba Gaam (ONAN / ONAF)

‘Spur From GNLU to Gift City’

Power demand of the under construction Motera Stadium to Mahatma Mandir is
proposed to be fed from upcoming Indroda Depot RSS & Koba Gaam RSS of GMRC’s
Network which have sufficient capacities of Transformer to cater to additional demand as
per the Train Operation plan (Chapter 7: Train Operation Plan) up to 2051, which would
arise due to the proposed Koteshwar to Sardar Vallabhbhai International Airport (Phase
— Il Extension B)&Metro corridor inside Gift City (Phase — Il Extension B & Phase — Il
Extension C).

However, final decision regarding the augmentation of the capacities at existing RSS or
/and construction of a new RSS may be reviewed based on the Electrical load along with
associated parameters assessed on the basis of detailed simulation studies to be carried
out at the detailed design stage and depending up on the availability of Power &
availability of Spare Bays in the Grid Substations. The summary of expected power
demand at various sources is given in table 0.17A & 0.17 B.
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Table 0.17 A - Power Demand projections for the upcoming 02 nos. RSSs in Phase - Il of
Ahmedabad Metro (Under Construction)

Peak demand in
Scenario 1: Normal Feed
(i.e., All RSS are in

Peak demand in
Scenario 2 : (n-1) Feed
(i.e., the adjacent RSS

Corridor Input Source service is Out of Service)
Year Year Year Year
(2029) (2051) (2029) (2051)
Koba Gaam RSS Normal (N-1)
(Presently Under
. Feed Feed
Construction) Scenario Scenario
gzp:;r:ﬁjr?{j;x\? Considering both RSS i.e., considering
y Koba Gaam & Indroda Indroda RSS
Ahmedabad Metro
through DMRC's RSS are to be
Phase - Il (Under g . ‘In Service’'. ‘Out of Service’.
) Consultancy Wing)
Construction):
From Motera Traction Load 2.09 3.13 4.54 6.81
Stadium to .
Mahatma Mandir, Auxiliary Load 2.78 3.50 7.10 8.95
Sub-Total 487 6.63 11.64 15.76
Including
‘Spur From GNLU | |ndroda Depot RSS Normal (N-1)
to Gift City’ (Presently Under
. Feed Feed
Construction) Scenario Scenario
Excludin itv: ’ ’
) g Capacity: 30/40 MVA | o | i dering both RSS ie., considering
Phase — Il (as communicated by Koba Gaam & Indroda Koba Gaam RSS
extension A & B Ahmedabad Metro
, RSS are to be
through DMRC’s ‘ ., . o
, In Service’. Out of Service’'.
Consultancy Wing)
Traction Load 2.45 3.68 4.54 6.81
Auxiliary Load 432 5.45 7.10 8.95
Sub-total 6.77 9.12 11.64 15.76
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Table 0.17 B - Power Demand projections for the upcoming 02 nos. RSSs in Phase - I

along with Phase - Il Extensions A, B & C of Ahmedabad Metro

Peak demand in
Scenario 1: Normal

Peak demand in
Scenario 2 : (n-1)

Corr input s Feed (i, AIRSS | o L8t
onmdorn nput Source are in service ] .
of Service)
Year Year Year Year
(2029) (2051) (2029) (2051)
Koba Gaam RSS Normal (N-1)
(Presently Under Feed Feed
Construction) Scenario, Scenario,
Phase — Il (Under Capacity: 30/40 | considering both RSS considering
Construction): . _MVA i.e., Koba Gaam & Indroda RSS
From ‘Motera Stadium’ to Anmedabad Metro trough Indroda RSS are to be
Mahatma Mandir DMRC's Consultancy Wing) ‘In Service'. ‘Out of Service'.
Sour F '“C';I'E"“g  cinys |__Traction Load 2.84 3.89 6.30 9.07
Spur From GNLU to Gift City” 4 "o T 0ad 587 753 12.04 15.14
. Sub-Total 8.71 11.42 18.34 24.21
Phase - Il Extension A:
‘ . Indroda Depot Normal (N-1)
From ‘Koteshwar’ to ‘Sardar
Vallabhbhai International Airport’ RSS Feed Feed
(Péi?es’::tyctf::)er Scenario, Scenario,
Phase — Il Extension B: Capacity: 30/40 C(l)n3|dKeanggoth R(SS . l;:on(\;,ldermgss
From ‘Gift City (Existing)’ To ‘IIT MVA I-6., Rova taaam oba f>aam
) , (as communicated by Indroda RSS are to be
Gandhinagar Ahmedabad Metro through | . ‘ )
DMRC's Consultancy Wing) n Service’. Out of Service’.
Traction Load 3.45 5.18 6.30 9.07
Auxiliary Load 6.18 7.61 12.04 15.14
Sub-total 9.63 12.79 18.34 24.21

The 132kV / 66kV power supply from Grid Substation (GSS) is stepped down to 33 kV
level at each of the RSS of Metro Authority. The 33kV power is then distributed further
along the alignment through separate 33kV Ring main cable network for feeding the TSS
and ASS at the Metro Stations for meeting the Traction and Auxiliary load requirements.
These 33 kV cables are laid in dedicated ducts/cable brackets along the viaduct.

0.10.3 750V dc Third Rail Current Collection System

For the 750V dc Third Rail Current Collection System, Bottom current collection with the
use of composite Aluminum steel third rail on main lines & depot is envisaged from

reliability and safety considerations (figure below).
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Figure 0.1 : Depot Third Rail Current Collection System
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Fig. 0.2 : 750V dc Third Rail Current Collection System
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0.11 SIGNALLING AND TRAIN CONTROL SYSTEM

The Signalling and Train Control System shall provide the highest safety level for
means of efficient Train Control, ensuring safety in train movements. It assists in the
optimization of rail infrastructure investment and the running of efficient train services
on the network.

The Chapter provides the main design features of the Signalling and train control system
for the operation of the Ahmedabad Phase-ll metro corridor extension mentioned
below taking into account the proven and advanced system being used worldwide. The
corridor is: -

a) Koteshwar Road to Sardar Vallabhbhai International Airport

The Proposed Corridor mentioned above is planned to be operated at 90 Km/hr as
it is an extension of the corridor.

Koteshwar Road and GNLU stations shall be interchange stations as in the
existing scenario and Gyaspur Depot shall be used for the Phase Il corridor of
Ahmedabad Metro Rail Corridor. As per design requirements, the Signalling System
shall be designed at minimum 90-second headway in one direction.

0.11.1 Signalling
The Signalling shall provide the highest safety level to ensure that the operational
activities are developed following strict safety requirements. At the same time, it shall
meet the requirements for efficient train operations and high quality of service.

The proposed signalling system design for metro line corridor is as under:

o Continuous Automatic Train Control System (CATC)
o Automatic Train Operation (ATO) System

o Radio based Automatic Train Control (ATC) System
o Automatic Train Protection (ATP) System

o On board Equipment

J Cab Signalling

o Fall-Back Block System

o Interlocking device

o Track side Radio equipment

o Track Vacancy Detection System

o Electric Point Machine

o Track side Signals

o Centralized Traffic Control System

o Power Supply of signalling

o Cable for signalling

o Half Height (1.5/1.7 mtrs) Integrated Platform Screen Gate for Elevated stations
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(PG System) and Full Height Platform Gate for Under-ground stations

The requirements of the Ahmedabad Metro Corridor planned to be achieved by
adopting following basic principles of signalling System: -

e The Train Control and Monitoring shall be ensured from the Centralized Traffic
Control System located at the Operation Control Centre (OCC). OCC equipment
shall be connected to the station equipment room through an optical fiber network.

e Computer Based Interlocking System shall be designed on failsafe philosophy. In
case of failure of any equipment, the equipment shall fail on the safe side or more
restrictive state. In such case, the Signalling System shall authorize the movement
of trains in normal and degraded operations.

e Equipment shall be connected through Electronic Interlocking (to Station Equipment
Room) by secure links to ensure the safe movement of train.

o Provide a high level of safety with trains running at shorter headways ensuring
continuous safe train separation.

o Eliminate accidents due to driver passing Signal at Danger by continuous speed
monitoring and automatic application of the brake in case of disregard of
signal/warning by the driver.

e Provide safety and enforce speed limits on the sections having permanent and
temporary speed restrictions.

e Improve capacity with safer and smoother operations. The driver will have a
continuous display of Target Speed in his cab enabling him to optimize the speed
potential of the track section. It provides signal/speed status in the cab even in bad
weather.

¢ Increased productivity of rolling stock by increasing line capacity and train speeds,
and enabling train to arrive at its destination sooner. Hence more trips will be
possible with the same number of rolling stock.

e Improve maintenance of Signalling and Telecommunication equipment by
monitoring the System status of trackside and train-borne equipment and enabling
preventive maintenance.

e To avoid any accident at the platform, an Integrated Passenger Gate shall be
provided, which will be a barrier between the track and platform accessible to
passengers. Signalling and Rolling Stock interfaces shall be provided for the
Passenger Screen Gate System.

e Signalling and train Control System on the line shall be designed to meet the
required headway during peak hours.

0.12 TELECOMMUNICATION & AUTOMATIC FARE COLLECTION SYSTEMS

The Telecommunication system acts as the communication backbone for Signalling
systems and other systems such as SCADA, AFC etc. and provides
Telecommunication services to meet operational and administrative requirements of
the metro network.
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The Telecommunication facilities proposed are helpful in meeting the requirements
for operation of trains:

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

3. Crisis management during emergencies

4. Passenger information system

The proposed Telecom system will cater to the following requirements:

¢ Radio System

o Backbone network using Optical Fiber Cable (OFC)

e LAN & WAN Network.

e Station to Station dedicated communication

o Telephone System with Telephone Exchanges, Telephones and their Recording

e Centralized Recording System (CDRS)

e Centralized Clock System

o  Closed Circuit Television (CCTV) System

e Passenger Information & Display System within the station & trains and from
Central

¢  Control to each station, Integrated Passenger Announcement System

e  Train Traffic Control

e Assistance to Train Traffic Control

¢ Maintenance Control

e Emergency Control

o Data Channels for Signalling, SCADA, Automatic Fare Collection

e  Power Supply of Telecommunications, and

o Cables for Telecommunications etc.

0.12.1 Automatic Fare Collection

Metro System handles 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 and maintain, easy on accounting
facilities, capable of issuing single / multiple journey tickets, amenable for quick fare
changes and require overall less manpower. In view of the above computer based
automatic fare collection system is proposed.

AFC system proves to be cheaper than semi-automatic (Manual System) in long run due
to reduced manpower cost of ticketing staff, reduced maintenance in comparison to
paper ticket machines, overall less cost of recyclable tickets in comparison to paper
tickets and prevention of leakage of revenue. Relative advantages of automatic fare
collection system over manual system are as follows.
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Seamless ticketing is now being thought of for stations of Ashram Road to Airport
MRTS corridor. This system is recommended to be adopted as this will enable the
commuters to travel hassle free by different modes of transport viz. Metro, suburban
trains, buses, water transport (whenever introduced) and even taxies without purchasing
multiple tickets for each mode separately.

Relative advantages of automatic fare collection system over manual system are as
follows:

A) Manual fare collection systems have the following inherent disadvantages:
1. Large number of staff is required for issue and checking of tickets.

2. Change of fare structure is time consuming as it has to be done at each station.
3. Manipulation possible by jamming of mechanical parts.

4. Staff and passenger interaction leading to more chances of confrontation.

5. 100% ticket checking at entry / exit impossible.

B) Automatic fare collection systems have the following advantages:

Less number of staff required.

Less possibility of leakages of revenue due to 100% ticket check by control gates.
Recycling of ticket fraudulently by staff avoided.

Efficient and easy to operate.

System is amenable for quick fare changes.

Management information reports generation is easy.

System has multi operator capabilities. Same Smart Card can be used for other
applications also.

8. AFC systems are the world wide accepted systems for Metro environment.

No Gk wWN=

The proposed ticketing system shall be of Contact less Card/ Single Journey Ticket (SJT)
type. The equipment for the same shall be provided at each station counter / booking
offices and at convenient locations and will be connected to a local area network with a
computer in the Station Master’s room. Equipment and installation cost of Contactless
Smart Card/ SJT based AFC system is similar to magnetic ticket based AFC system, but
Contactless system proves cheaper due to reduced maintenance, less wear and tear and
less prone to dusty environment.

In light of new guidelines, itis proposed that AFC components for all stations may be
installed using Project Cost.

0.12.2 Gates

Retractable Flap Type/Paddle Type Control Gates are proposed which offer high
throughput, require less maintenance and are latest in modern systems.

The gate should also capable to NFC (Near field communication) enabled Mobile Tickets
or any latest type of Ticket media. The AFC system shall provide access control

DPR for Ahmedabad Metro Rail Project Phase-ll A (Koteshwar Road to Airport) September 2025 30



@ EXECUTIVE SUMMARY

solutions, offering Both access control devised and hardware which can be tailored to
accept any ticket media readily available in market (QR code, NFC etc.).

0.12.3 Ticket Issuing Machine (TIM)

The self-service ticket kiosks and TIM should provide the convenience for the
passengers to procure ticket on their own, without the need to queue at the ticket sale
counter.

At all stations, Passenger Operated Ticket Issuing Machines (Automatic Ticket Issuing
Machines) are proposed. The TIM’s will provide convenience to passengers to avoid
standing in queues at ticket booths and provide them international standard service. This
will be used for:

1. Dispensing Smart Tokens for single journey

2. Add Value in Smart card by paying money using Bank Notes or through Credit Card
/Debit card /pre-Paid card.

3. Return the remaining money through Bank Notes and Coins (Min 2 types)

0.12.4 Ticket Reader/Add Value Machines /Cashless Smart Machine (CSM)
These machines will be used:
e to know the Card/ media balance,

e as Add value device in case payment for Card top up is made through alternate
Internet based channel like net banking, Credit/Debit card (Payment gateway)
etc.

e as cashless Smart Machine to add value directly through UPI, etc.

0.13 FRIENDLY FEATURES FOR DIFFERENTLY ABLED

The objective of making this chapter is to create a user-friendly mass transport system in
India which can ensure accessibility to persons with disabilities, people travelling with
small children or are carrying luggage, as well as people with temporary mobility
problems (e.g. a leg in plaster) and the elderly persons.

The design standards for universal access to Public Transport Infrastructure including
related facilities and services, information, etc. would benefit people using public
transport.

The access standards given here are extracted from Indian Roads Congress Code, IRC
103: 2022, Guidelines for Pedestrian Facilities; Model Building Bye-Laws, 2021 and
National Building Code, 2016. Central Public Works Department’s (CPWD) “Harmonised
Guidelines and Space Standards for Barrier Free Built Environment for Persons with
Disabled and Elderly Persons”, 2021 (by MoUD), and international best practices /
standards.
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Further, it has also been attempted to provide guidelines/ standards for alighting and
boarding area, approach to station, car parking area, drop-off and pick-up areas,
taxifauto rickshaw stand, bus stand/stop, footpath (sidewalk), kerb ramp, road
intersection, median/pedestrian refuge, traffic signals, subway and foot over bridge etc.
to achieve a seamless development around Metro stations.

(A) CONTENT
1. Rail Transport

2. Metro Rail Station
e Way finding

e Signage

e Automated Kiosks

e Public Dealing Counters

e Audio-visual Displays

e Public Telephones

e Rest Areas/Seating

e Tactile Paving - Guiding & Warning
e Doors

o Steps & Stairs

e Handrails

e Ramps

e Lifts/Elevators

e Platform/Stair Lift

e General and Accessible toilets
e Drinking Water Units

e Visual Contrasts

e Emergency Egress/Evacuation

e Accessible Parking within 30m from Metro Station Entry/Exit

3. Street Design
¢ Footpath (Sidewalk)

e Kerb Ramp
e Road Intersection

e Median/Pedestrian Refuge
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e Traffic Signals
e Subway and Foot Over Bridge

4. Alighting and Boarding Area
e Approach

e Car Park

e Drop-off and Pick-up Areas
e Taxi/Auto Rickshaw Stand
e Bus Stand/Stop

0.14 ENVIRONMENT AND SOCIAL IMPACT ASSESSMENT

This section deals with the Environmental Impact Assessment of proposed metro
corridor from Koteshwar Road to Airport at Ahmedabad. The EIA study comprises of
information on bio-physical and socio-cultural environment of the project influence area,
as available in literature, gathered through stakeholders’ consultations and through
primary survey. Based on project particulars and the existing environmental conditions,
potential impacts have been assessed on the bio-physical and socio-cultural
environment. An environmental management plan has been suggested with cost
estimates to mitigate the adverse impacts.

The proposed metro alignment starts from Koteshwar Prachin Mandir and terminate at
Sardar Vallabhbhai Airport having a total length of 6.032 km. The proposed alignment
would serve the city by providing better connectivity. The project area also includes the
viaduct and station areas. The maintenance Depot is not proposed for this corridor and it
is proposed to utilize Gyaspur Depot of Phase-Il. The total alignment in this corridor will
be elevated except the section near airport, which will be underground. The alignments
are proposed mostly on the center of the road. Although, the proposed project will bring
in many benefits to the area, there is potential for environmental impacts on the ambient
environment.

Objectives of the EIA Study

The objective of the EIA study was to establish present environmental conditions along
the project corridor through available data / information supported by field studies /
environmental monitoring, to predict the impacts on relevant environmental attributes
due to the construction & operation of the proposed project; to recommend adequate
mitigation measures to avoid/ minimize / compensate adverse impacts and suggest
mitigation measures to make the project environmentally sound and sustainable.

Environmental Impact Assessment has been carried out in accordance with the
Government of India Guidelines.
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Approach & Methodology

¢ Reconnaissance Survey: A reconnaissance survey has been conducted by the
environmental specialists along the project corridor. Location of protected areas
(National Parks, Wildlife Sanctuaries, Conservation Reserves), Forests,
Archeological Monuments etc. surface water bodies; environmental sensitive
receptors (educational institutions, religious structures, medical facilities etc.) along
the alignment were identified. Locations for environmental monitoring / sampling
were also identified at this stage.

o Secondary Data Collection & Review: Secondary data such as Survey of India
Toposheets, Forest Working Plans, booklet of Central Ground Water Board, details
of Archaeological Monuments etc. have been collected from various secondary
sources. Further, secondary data, which are relevant to understand the baseline as
pertaining to physical and biological environments has been collected and reviewed.

o Baseline Environmental Monitoring: The secondary data collected has been
appropriately supplemented by generating primary data through field study and
monitoring. The field monitoring for Ambient Air Quality, Ambient Noise Level,
Surface Water Quality, Ground Water Quality and Soil Quality will be carried out in
October 2023 (Post-monsoon Season) as per the guidelines of CPCB & BIS and
requirement of the MOEFCC by NABL Accredited laboratory.

o Prediction of Impacts & Mitigation Measures: Potential positive and negative
impacts on land environment, air environment, noise, water environment and
biological environment has been assessed for construction and operation phase.
Mitigation measures have been suggested to reduce potentially significant adverse
environmental impacts to acceptable levels.

o Environment Management Plan: The EMP envisages the plans for the proper
implementation of mitigation measures to reduce the adverse impacts arising due to
the project activities. Institutional set up for implementation of the EMP including
institutional strengthening and training has been recommended. Environmental
Monitoring Program during construction and operation phase has been suggested
and the expenditures for environmental protection measures and budget for
implementation of the EMP have been provided.

Environmental Clearance

As per the Environmental Impact Assessment (EIA) Notification, 14th September 2006
and its subsequent amendments, Rail based mass rapid transport system is not listed in
the “SCHEDULE” appended to the EIA Notification which provides a detailed list of
projects requiring prior Environmental Clearance from MoEFCC. Therefore,
development of this metro corridor does not come under the purview of EIA Notification
2006 and environmental clearance is not required for the proposed development.

0.15 SECURITY MEASURES FOR A METRO SYSTEM

Metro is emerging as the most favored mode of urban transportation system. The
inherent characteristics of metro system make it an ideal target for terrorists and
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miscreants. Metro systems are typically open and dynamic systems which carry
thousands of commuters. Moreover, the high cost of infrastructure, its economic
impotence, being the life line of city high news value, fear & panic and human casualties
poses greater threat to its security. Security is a relatively new challenge in the context
of public transport. It addresses problems caused intentionally. Security differs from
safety which addresses problems caused accidentally. Security problems or threats are
caused by people whose actions aim to undermine or disturb the public transport system
and/or to harm passengers or staff. These threats range from daily operational security
problems such as disorder, vandalism and assault to the terrorist threat.

0.15.1 Necessity of Security

It is well known that public transportation is increasingly important for urban areas to
prosper in the face of challenges such as reducing congestion and pollution. Therefore,
security places an important role in helping public transport system to become the mode
of choice. Therefore, excellence in security is a prerequisite for Metro system for
increasing its market share. Metro railway administration must ensure that security
model must keep pace with rapid expansion of the metro and changing security
scenario.

0.15.2 Three Pillars of Security

Security means protection of physical, human and intellectual assets either from criminal
interference, removal of destruction by terrorists or criminals or incidental to
technological failures or natural hazardous events. There are three important pillars of
security as mentioned under:

(i) The human factor
(ii) Procedures
(iii) Technology

0.16 DISASTER MANAGEMENT MEASURES

“Disaster is a crisis that results in massive damage to life and property, uproots the
physical and psychological fabric of the affected communities and outstrips the capacity
of the local community to cope with the situation.” Disasters are those situations which
cause acute distress to passengers, employees and outsiders and even may be caused
by external factors. As per the disaster management act, 2005 “disaster” means a
catastrophe, mishap, calamity or grave occurrence in any area, arising from natural or
manmade causes, or by accident or negligence which results in substantial loss of life or
human suffering or damage to, and destruction of, property, or damage to, or
degradation of, environment, and is of such a nature or magnitude as to be beyond the
coping capacity of the community of the affected area”. As per world health organisation
(who): “Any occurrence that causes damage, economic disruption, loss of human life

DPR for Ahmedabad Metro Rail Project Phase-ll A (Koteshwar Road to Airport) September 2025 35



0.16.1

0.16.2

0.17
0.17.1

EXECUTIVE SUMMARY

and deterioration of health and services on a scale sufficient to warrant an extra ordinary
response from outside the affected community or area.”

A disaster is a tragic event, be it natural or manmade, which brings sudden and
immense agony to humanity and disrupts normal life. It causes large scale human
suffering due to loss of life, loss of livelihood, damages to property and persons and also
brings untold hardships. It may also cause destruction to infrastructure, buildings,
communication channels, essential services, etc.

Need for Disaster Management Measures

The effect of any disaster spread over in operational area of Ahmedabad Metro is likely
to be substantial as GMRC deals with thousands of passengers daily in viaducts and
stations. Disaster brings about sudden and immense misery to humanity and disrupts
normal human life in its established social and economic patterns. It has the potential to
cause large scale human suffering due to loss of life, loss of livelihood, damage to
property, injury and hardship. It may also cause destruction or damage to infrastructure,
buildings and communication channels of Metro. Therefore, there is an urgent need to
provide for an efficient disaster management plan.

Objectives
The main objectives of this Disaster Management Measures are as follows:

e Save life and alleviate suffering.

e Provide help to stranded passengers and arrange their prompt evacuation.

¢ Instill a sense of security amongst all concerned by providing accurate information.

e Protect Metro Rail property.

o Expedite restoration of train operation.

e Lay down the actions required to be taken by staff in the event of a disaster in
GMRC in order to ensure handling of crisis situation in coordinated manner.

e To ensure that all officials who are responsible to deal with the situation are
thoroughly conversant with their duties and responsibilities in advance. It is
important that these officials and workers are adequately trained in anticipation to
avoid any kind of confusion and chaos at the time of the actual situation and to
enable them to discharge their responsibilities with alertness and promptness.

MULTI MODAL TRAFFIC INTEGRATION AT METRO STATIONS

Introduction

Public transport is like a tree, with a large trunk that feeds into smaller branches, and
ultimately, twigs. Inter-city railways represent the trunks; high capacity urban, suburban
and underground rail systems represent the major branches; metrolite, monorails, urban
tramways, bus rapid transit systems and city bus systems represent the smaller
branches, etc., down to smaller capacity public sharing autos and taxi transport systems
for the twigs.
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Multimodal integration planning refers to considerations for various modes and the
interconnections between them. Integration means that whatever modes or types of
transport (rail, road, NMT, etc.) are involved they all operate as one 'seamless' entity - for
the benefit of the fare paying customer. This is achieved by planning services so that
where a change of vehicle is required passengers can enjoy easy to use, pleasant and
sheltered interchange facilities plus short waits for the next service. Furthermore, just as
when a motorist buys fuel they do so once for the whole journey so with passenger
transport the passenger should be able to benefit from through 'one purchase' ticketing
for the whole journey.

0.17.2 Need for Multimodal Integration

Multimodal Integration ensures the smooth movement of commuters by various
transportation modes like buses, IPT, private vehicles, NMT in such a way that efficiency
is achieved in terms of time, cost, comfort, safety and accessibility. A successful
multimodal integration can result in increased demand for public transportation by
optimizing travel cost and time and allow seamless interchange between the various
modes. Ridership of a Mass Rapid Transit System is directly or indirectly dependent on
the accessibility of the trip generating and trip attracting areas within catchment zone.

In public transport group there are Mini Buses (20 seaters), and large buses (50 seaters)
and Chartered Buses hired by schools and private offices. Auto Rickshaw (3-seater),
Vikram and Grameen Sewa (large-shared 3 wheelers-6-seater) & Tata Magic (4-wheel
light passenger vehicle which can carry 8-10 persons at a time) which are Intermediate
Public Transport (IPT) Modes. In the personalized transport modes, there are Bicycles,
Two wheelers and Cars of all possible sizes.

A chaotic situation is observed when all the above-mentioned transport vehicles are
seen jostling to each other for space for moving forward. More pathetic conditions are
seen at the Road Intersections. The solution lies in showcasing a workable arrangement
of co-existence through identification of good points of each mode and then utilize the
same to get the attention and embedding it in public psyche.

Multimodal Integration consists of combining and coordinating the operation of varied
transport modes in order to offer continuous and door-to-door services. Intermodal
facilities are infrastructures where people who use public transit can shift between
different modes of transport. These infrastructures are especially planned to allow for the
operation of at least two transport modes at the same time.

The approach to be adopted while planning for multi modal integration is to focus on last
mile connectivity and ensure seamless travel from door to door. Importance of last mile
connectivity becomes crucial for the success of a public transport system. A well
connected, integrated network of footpath, cycle and bus feeder system acts as
complimentary modes to generate ridership of mass transit system.
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Proximity to Infrastructure Space
Station Requirement Requirement

Figure 0.3 Parameters of Last mile connectivity

Last mile connectivity ensures ease of availability of mode and options reduce time and
cost incurred in the last mile, ease of changing the mode and ease of walking/ cycling to
and from stops or stations.

0.18 COST ESTIMATES

Project Cost estimates for Ahmedabad Metro Phase-IIA corridor have been prepared
covering civil, electrical, signaling and telecommunication works, rolling stock,
environmental protection, rehabilitation, considering 750 V dc third rail traction system
etc. at April 2025 price level.

While preparing the cost estimates, various items have generally been grouped under
three major heads on the basis of:-

(i) Route km. Length of alignment
(i)  No. of units of that item and
(iii) Item being an independent entity.

All items related with alignment, permanent way, 750 V dc third rail current collection
system, signaling and telecommunication, have been estimated on rate per route km
basis. The cost of elevated stations includes civil work for station structures, architectural
finishes, platform, roofing, etc. Provisions for electrical and mechanical works, air
conditioning, lifts, escalators, etc. have been worked out separately. These rates do not
include cost of permanent way, 750 V dc third rail current collection system, power
supply, signaling and telecommunication, automatic fare collection (AFC) installations,
for which separate provisions have been made in the cost estimates. Similarly, for other
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items like Rolling stock, Traction & Power, etc. costs have been summed up separately.
In remaining items, viz. land, utility diversions, rehabilitation, etc. the costs have been
assessed on the basis of each item taken as an independent entity.

In order to arrive at realistic cost of various items, costs have been assessed on the
basis of rates published in “Report on Benchmarking for Cost Estimation of Metro Rail
Projects” by M/o Housing & Urban Affairs, February 2019, duly escalated to April 2025
price level. Taxes & Duties such as Customs Duty, CGST, SGST and IGST wherever
applicable, have been worked out on the basis of prevailing rates and included in the
cost estimate separately.

The overall Capital Cost of this corridor from Koteshwar Road to Airport (Ahmedabad
Metro Phase-Il A) at April 2025 price level has been tabulated hereunder:

Table 0.18 - Details of Capital Cost (at April 2025 level)

Sr. Name of the corridor Capital Cost Taxes & Duties Total
No. (Rs. Crore) (Rs. Crore) (Rs. Crore)
1 Koteshwar Road to Airport 1682.74 285.15 1967.89
0.18.1 Capital Cost Estimates
0.18.1.1 The overall Capital Cost for the Koteshwar Road to Airport Metro Corridor (Ahmedabad
Phase-Il A) at April 2025 price level works out to Rs. 1682.74 Crores excluding
applicable Taxes & Duties of Rs. 285.15 Crores as tabulated hereunder.
Table 0.19 - Capital Cost Estimate
Total length =6.032 km; Elevated = 5.11 km (including half ramp length);
U/G by C&C = 0.922 km (including half ramp length); U/G by TBM=0
Total Stations = 5 (Ele=4, U/G=1)
April 2025 level
. Amount
S. No. Item Unit Rate Qty. (Rs. in Cr.)
Without taxes
1.0 Land
11 Permanent
a Government ha 11.78 3.0371 35.77
b Private ha 28.28 2.4528 69.36
1.2 Temporary Land
) (@5% pa for 4 years)
a Government Ha. 2.36 7.7230 18.19
1.3 R & R incl. Hutments etc. R. Km. 5.20 6.032 31.36
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S. No. ltem Unit Rate Qty. (Ff‘s“_‘;“g:_)
Without taxes
Subtotal (1) 154.68
2.0 Alignment and Formation
21| qxclacing station fengtn (185 m each) | <K | 16961 | 0737 | 12500
Elevated section (viaduct) including in
2.2 station portion (Including Cost of Rain R. Km. 50.20 5.110 256.52
Water Harvesting)
24 Agditional Cost for crossing Sabarmati LS 20.00
River
Subtotal (2) 401.52
3.0 Station Buildings
31 Undergroun.d Station(200 m length) incl. Each
EM works, lifts, escalators, VAC etc.
a Underground Station- Civil works Each 169.61 1 169.61
b Underground Station- EM works etc. Each 67.84 1 67.84
3.2 Elevated stations (including finishes) Each
a g(i)\;ilig\r/]orks excluding viaduct in station Each 35.28 4 141.12
b EM works including lifts and escalators Each 10.85 4 43.40
33 Additio_nal Entry -Exits for connectivity to
Olympic Sports Enclave
a Civil work of additional extry exit
Entry exit civil+ fire fighting Nos. 0.8475 5 4.2375
FoB Mtr 0.0424 1250 53
b EM works for additional lifts, escalators
and travelator
Escalator Nos. 0.50 10.00 5.002
Lift no. 0.2501 5 1.2505
Travelator mtr 0.021 910.00 18.928
Subtotal (3) 504.39
4.0 Augmentation of Depot, Admin Building
and OCC
a Civil works LS 5.00
b E&M and M&P works LS 5.00
Subtotal (4) 10.00
5.0 P-Way
51 Ballast less track R. Km. 8.96 6.032 54.05
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S. No. ltem Unit Rate Qty. (Ff‘s“_‘;“g:_)
Without taxes
5.2 gzgﬁ?‘:d track for Depot, At Grade T. Km. 5.29 0.20 1.06
Subtotal (5) 55.10
6.0 750 v DC Third Rail
6.1 Elevated Section R.Km. 14.93 5.110 76.29
6.2 Underground Section R.Km. 16.96 0.922 15.64
6.2 Depot T.Km. 4.07 0.20 0.81
6.3 Catenary Maintenance Vehicle Each 9.50 0 0.00
6.4 RSS cum TSS Each 33.92 0 0.00
Subtotal (6) 92.74
7.0 Signalling and Telecom.
71 Signalling
Main line including OCC/BCC R.Km. 5.97 6.032 36.01
Depot including DCC T.Km. 4.34 0.2 0.87
On Board Equipment TPe.r 231 4 9.24
rain
7.2 Telecom
Station per 6.1 5 30.55
Station
Depot Per 475 1 475
Depot
7.3 | Automatic Fare Collection(AFC) system Stpafign 4.75 5 23.75
7.4 :{ca)\lrligiggoPr::tform Screen Doors (PSD) StF;f(akr)n 4.07 5 20.35
Subtotal (7) 125.52
8.0 Shifting of Miscellaneous Utilities
a Civil and EM works R. Km. 8.14 6.032 49.10
Subtotal (8) 49.10
9.0 Rolling Stock (2.9 m wide Coaches) Each 10.85 12 130.20
Subtotal (9) 130.20
10.0 Capital expenditure on security StF;ﬁgn 0.50 5 2.50
Subtotal (10) 2.50
11.0 Staff quarter for O & M
a Civil works R.Km. 2.30 0.000 0.00
b EM works etc R.Km. 0.57 0.000 0.00
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. Amount
S. No. Item Unit Rate Qty. (Rs. in Cr.)
Without taxes
Sub Total (11) 0.00
12.0 Multimodal Integration and Last mile
) connectivity
a Mulhmodgl Integration and Last mile Pe_r 4.07 5 2035
connectivity Station
Sub Total (12) 20.35
13.0 Total of all items except Land 1422.79
14.0 Total Tax and Duties 285.15
15.0 Tot_al of all ite_ms including taxes and 1707.94
duties excluding land
General Charges incl. Design charges
16.0 @ 5 % on all items except land 85.40
Continegencies @ 3 % on all items
17.0 except land and G. Charges 51.24
18.0 Gross Total 1844.57
Cost without land = 1844.57
Cost including land = 1967.89
Table 0.20 - Details of Taxes and Duties
Basic Customs duty = 8.2500 %
CGST Customs Duty= 9.7425 %
SGST Customs Duty= 9.7425 %
Total Customs Duty= 27.7350 %
General IGST= 18 %
General CGST = 9 %
General SGST = 9 %
Taxes and duties
Total cost Total
: Total GST
. .. without Total Taxes &
S. No. Description Taxes & Customs ((;(é‘ss]l'_& Duties
duties (Cr.) | Duty (Cr.) ) (cr.)
(Cr.)
1 Alignment & Formation
Underground 125.00 6.93 18.00 24.93
Elevated 276.52 49.77 49.77
2 Station Buildings
Underground station - Civil works 169.61 9.41 24.42 33.83
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Taxes and duties
Total cost Total
: Total GST
. .. without Total Taxes &
S. No. Description Taxes & Customs ((;(c;;ss'!'r& Duties
duties (Cr.) | Duty (Cr.) ) (Cr)
(Cr.)
Underground station - E&M works 67.84 7.53 7.33 14.85
Elevated station-Civil works 198.36 35.70 35.70
Elevated station-EM works 68.58 3.80 9.88 13.68
3 Depot
Civil works 5.00 0.28 0.72 1.00
EM works 5.00 0.28 0.72 1.00
4 P-Way 55.10 3.06 7.94 10.99
5 Traction & power supply
5 Traction & Power Supply 92.74 10.29 10.02 20.31
6 Signalling and Telecom.
a Signalling 46.12 6.40 4.15 10.55
b Telecom 35.30 4.90 3.18 8.07
c AFC 23.75 3.29 2.14 5.43
7 PSD 20.35 2.82 1.83 4.65
8 R & R hutments 31.36 5.64 5.64
9 Misc. Utilities, Staff Quarters and
Security
Civil works 53.96 0.00 9.71 9.71
EM works 17.99 0.00 3.24 3.24
10 Rolling stock 130.20 14.44 14.06 28.51
11 Rent on Temporary Land 18.19 3.27 3.27
Total 1440.98 73.42 211.72 285.15
Total Taxes & Duties 285.15
Rate of Taxes & Duties on Total cost without Taxes & Duties 19.79%
Total Central GST & Basic Customs duty 153.49
Total State GST 131.65
Total Taxes & Duties 285.15
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0.19 FINANCING OPTIONS, FARE STRUCTURE, FINANCIAL VIABILITY AND NON FARE
BOX REVENUE
The Koteshwar Road to Sardar Vallabhbhai Patel International Airport Metro corridor is
proposed to be constructed with an estimated cost of Rs. 1,967.89 Crores with taxes and
land cost at April-2025 level. The route length of the metro system and estimated cost at
April-2025 price level is placed in table as under:
Table 0.21 - Cost Details
E_stimated cost Estimated cost E_stimated cost
Name of Corridor Length | without Land & with land cost with all taxes &
(km) taxes (Rs/Crore) land cost
(Rs/Crore) (Rs/Crore)
Koteshwar Road to
Airport Corridor (Phase- 6.032 1,525.57 1,682.75 1,967.89
[1A)
0.19.1 Investment Cost

DPR for Ahmedabad Metro Rail Project Phase-ll A (Koteshwar Road to Airport)

The completion cost with taxes & duties have been calculated by taking escalation factor
@ 5% p.a. on all items except land. The effective Customs Duty (CD) rate under project
import scheme, post GST, works out to 27.735% {Basic CD @ 7.5%, IGST @ 18% and
Cess @ 10%]} on the imported portions. The GST rate on supply of works contract
services has been considered @ 18% (CGST & SGST @ 9% each).

It is assumed that the construction work of the line will commence from July-2025 and is
expected to be completed by June-2029 with Revenue Opening Date (ROD) as 015t July,
2029. The total completion costs without IDC and with IDC duly escalated are shown in
the table 0.22 and 0.23 below have been taken as the initial investment

Table 0.22 - Year —wise Investment (Completion Cost) Rs./ Cr.

Financial Year Cost at Jan-2024 Price Level Completion Cost including all
including all Taxes & Land Cost Taxes & Land Cost

2025-26

(9 Months) 324.00 330.79
2026-27 595.61 636.35
2027-28 595.61 664.87
2028-29 416.46 492.51
2029-30

(3 Months) 36.21 44,92

Total 1,967.89 2,169.44
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Table 0.23 - Year —wise Investment (Completion Cost) with IDC

Rs/Crore
Completion Cost Completion Cost
Financial Year | including Land and all IDC including Land all
Taxes Taxes and IDC
2025-26
(9 Months) 330.79 2.29 333.09
2026-27 636.35 2.45 638.80
2027-28 664.87 7.36 672.23
2028-29 492.51 13.36 505.87
2029-30
(3 Months) 44.92 - 44,92
Total 2,169.44 25.47 2,194.91

0.19.2 Fare Structure

The following fare structure considered during traffic survey and ridership projections
have being used as base fare for calculation of FIRR of the project. The FIRR has been
calculated by using an escalation factor @14% once in every two years on the existing
fare structure considering the average trend in the Consumer Price Index (CPI) and
input costs of operation. While estimating revenue, it is presumed that 30% of the
commuters will be using smart card and therefore 10% additional discount on smart card
travellers has been considered. The fare structure assumed for the Year 2029 with an
escalation @ 14% once in two years on the existing fare structure as per the proposed
fare slabs is shown in the table below:

Table 0.24 - Fare Structure of the proposed corridor

Distance Fare in 2025 Fare in 2029
0-2 KM 10 13
2-5 Km 20 26
5-12 Km 30 39
12-21 Km 40 92
21-32 Km >0 65
More than 32 Km 60 78

0.19.3 Financial Internal Rate of Return (FIRR)

The Financial Internal Rate of Return (FIRR) has been calculated for 30 years business
model and is placed in table 0.25.
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Table 0.25 - FIRR

Figures in cr. (Rs.)

Yoar | Compltion Addtionl | Replacement | Box | Faro | Tofo | Ruting | o
evenue | Box Flow
2025 | - | 2026 331 - - - - - - -331
2026 | - | 2027 636 - - - - - - -636
2027 | - | 2028 665 - - - - - - -665
2028 | - | 2029 493 - - - - - - -493
2029 | - | 2030 45 - - 28 3 31 25 -39
2030 |- | 2031 - - - 56 6 62 47 15
2031 | - | 2032 - - - 72 7 80 50 29
2032 | - | 2033 - - - 75 7 82 54 28
2033 | - | 2034 - - - 88 9 97 58 39
2034 | - | 2035 - - - 91 9 100 62 38
2035 | - | 2036 - - - 106 11 117 66 51
2036 | - | 2037 - - - 109 11 120 71 49
2037 | - | 2038 - - - 129 13 142 76 66
2038 | - | 2039 - - - 133 13 146 82 64
2039 | - | 2040 - - - 155 16 171 88 83
2040 |- | 2041 - - - 160 16 176 94 82
2041 | - | 2042 - - - 188 19 207 102 105
2042 | - | 2043 - - - 193 19 212 110 102
2043 | - | 2044 - - - 226 23 248 118 131
2044 | - | 2045 - - - 232 23 255 127 128
2045 | - | 2046 - - - 271 27 298 136 162
2046 | - | 2047 - - - 278 28 306 147 160
2047 | - | 2048 - - - 327 33 359 158 201
2048 | - | 2049 - - - 336 34 369 170 199
2049 | - | 2050 - - 247 394 39 433 183 3
2050 |- | 2051 - - 260 405 40 445 197 -12
2051 | - | 2052 - - - 474 47 522 213 309
2052 | - | 2053 - - - 471 47 519 229 289
2053 | - | 2054 - - - 537 54 591 247 344
2054 | - | 2055 - - - 537 54 591 266 324
Total 2,169 - 507 6,070 607 6,677 3,175 825
Financial Internal Rate of Return (FIRR) 1.66%
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0.19.4 Models of Financing
The financing option shall depend upon selection of the dedicated agency created to
implement the project. The prominent models are: -

(i)  Special Purpose Vehicle under the State Government Control (Delhi Metro Rail
Corporation (DMRC) /Bangalore Metro Rail Corporation (BMRC)

(i)  Design-Build-Finance-Operate-Transfer (DBFOT).

(iii)  Public Private Partnership (PPP)

SPV Model: - It is assumed that the funding of the corridor would be on similar lines as
per the funding patterns of already running lines of Gujarat Metro. Besides, land
including R&R should be made available free from all encumbrances by the State
Government Authorities when the project starts. Accordingly, the funding pattern under
SPV model assumed is placed in table below:

Table 0.26 - Funding pattern under SPV model (with all taxes)

(Rs./Crore)
Amount % of
Sources of Funds (Rs/Crore) contribution
Equity from Govt. of India 287.90 15.43%
ﬁ]l:jti):rdlnate debt for Central Taxes by Govt. of 85.29 4.57%
Funding from GOI (Sub-Total) 373.19 20.00%
Equity from Government of Gujarat 287.90 15.43%
gupordlnate debt for Central Taxes by Govt. of 85.29 4.57%
ujarat
Funding from GOG (Sub-Total) 373.19 20.00%
PTA from GOI against Bilateral/Multilateral Loan 1,119.57 60.00%
Sub-Total 1,865.95 100.00%
Land including R&R by Govt. of Gujarat 157.18
Supordlnate debt for state taxes by Govt. of 146.30
Gujarat
Project Completion Cost 2,169.43
Interest during Construction (IDC) on o5 47
Bilateral/Multilateral Loan by Govt. of Gujarat '
Completion Cost including IDC 2,194.90

Design-Build-Finance-Operate-Transfer (DBFOT) Model:-- In this model, the private
firm will be responsible for designing, building, financing, operating and maintaining of
the entire project. Such a project shall be eligible for funding assistance under the
Viability Gap Funding (VGF) scheme upto 20% of the project cost excluding cost of land
and state taxes from the Central Government provided the State Government also
contributes same or more amount towards the project. The Metro Rail being a social
sector project, not many private parties are likely to bid for such a project. Besides, the
private operator may demand assured rate of return on his equity, which is in the range
of 20% to 22% (pre-tax) or a comfort of guaranteed ridership, sweeteners in the form of
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huge parcels of land free of cost for commercial exploitations. The funding pattern under
the above model has been worked out with a pre-tax Equity Internal Rate of Return
(EIRR) @ 16% is shown in the table below:

Table 0.27- Funding pattern under DBFOT model
(With taxes and land cost)

Sources of Funds Amount % of
(Rs/Crore) | contribution
VGF by GOI 373.19 20.00%
VGF by GoG 1,183.08 63.40%
Equity by Concessionaire 103.23 5.53%
Concessionaire’s debt 206.46 11.06%
Sub-Total 1,865.95 100.00%
VGF by GoG for State Taxes 157.18
VGF for Land by GoG (including R&R cost) 146.30
Sub-Total 2,169.44
Interest during construction 45.86
Total including IDC 2,215.30

PPP Model: Under this option, Government funds the fixed infrastructure such as land
and basic civil structures, and the private investor funds all the systems such as rolling
stock, signalling, power supply, traction, track, fare collection, E&M works etc. including
station architectural finishes. An example of this is Delhi Metro Airport line. Under this
arrangement the Government’s investment will be around 50% of the cost of the Project
and the PPP operator funds the remaining 50%. Under this model, the Concessionaire
operates and maintains the system to the required and agreed service and safety levels.
All the revenues accrue to the Operator and at the end of the concession period the
project is handed over to the owner. Ridership risk is either of the operator or shared by
the operator and owner. The PPP operator pays a specified amount every year to the
Govt. out of his revenues. The operator may need a Viability Gap Funding (VGF) even.
The VGF (positive or negative) will be known only after competitive bidding.

Recommendations

The project is operationally viable as the FIRR for a period of 30 years period including
construction period with all the taxes is 1.66%. However, FIRR is not the only criteria to
take up the metro project. As per Metro Rail Policy 2017 issued by the Ministry of
Housing and Urban Affairs, GOI, apart from financial viability, the economic and social
viability of the project is also required to be assessed. The Economic Internal Rate of
Return (EIRR) for any metro rail project proposal should be 14% and above for
consideration of its approval. Considering the positive FIRR as well as social
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considerations of requirement of reliable public transport, the project is recommended for
implementation.

The total fund to be contributed by GOI & GoG, excluding bilateral/multilateral loan, is
shown in Table 0.28 below under SPV and DBFOT model.

Table 0.28 Rs. In crore
Particulars SPV Model DBFOT
GOl 373.19 373.19
Govt. of Gujarat 676.67 1,486.56
Total 1,049.86 1,859.75

The fund contribution by GOI and GoG, for executing the project through a DBFOT
operator is high as compared to executing the project through SPV model. Considering
the difference, it is proposed to implement the project under SPV Model as per the
funding pattern given in Table 0.26. The fund requirement under DBFOT model has
been made with the assumption of 16% pre-tax EIRR. However, the DBFOT operator
may expect the pre-tax EIRR of at least 18%. In such a situation, the VGF amount will
only increase further. Therefore, it is recommended to implement the project through
SPV mode as per the funding pattern shown in Table 0.26.

0.20 ECONOMIC APPRAISALS

Economic benefits are social and environmental benefits which are quantified and then
converted into monetary term and discounted against the cost of construction and
maintenance for deriving Economic Internal Rate of Return (EIRR). When actual
revenue earned from fare collection, advertisement and property development are
discounted against construction and maintenance cost, interest (to be paid) and
depreciation cost, Financial Internal rate of Return (FIRR) is obtained. Therefore, EIRR
is viewed from socio-economic angle while FIRR is an indicator of pure financial
profitability and viability of any project.

0.20.1 Economic Performance Indicators
After generating the cost and benefit stream table, values of economic indicators are
derived and are given for proposed three corridors in combination as combined Phase-ll|
in the table below. On the basis of economic cost, EIRR is 14.20%, B/C Ratio is 3.51
and NPV is Rs. 1,247 Cr. As per the Appraisal Guidelines for Metro Rail Project
Proposals, a project is considered viable when the ENPV is 14% or above.
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Table 0.29 - Economic Indicator Values (on 2054-55)

Economic Indicators Economic Price
Total cumulative cost in Cr. Rs. 4,984
Total cumulative benefit in Cr. Rs. 17,484
Benefit Cost Ratio 3.51
NPV in Cr. Rs. 1,247
EIRR 14.20%

0.21 TRANSIT ORIENTED DEVELOPMENT (TOD) AND VALUE CAPTURE FINANCE
(VCF)

0.21.1 Background

India is urbanizing at a rapid pace with urban population rising much faster than its total
population. Level of urbanisation has increased from 17.29% in 1951 to 31.6 % in 2011.
India is competing with the fastest growing countries in the world. The urban population
in India, which is nearly 377 million is poised to grow to 600 million by 2030. The urban
population of India contributes 65% of country’s Gross Domestic Product (GDP), which
is expected to grow to 75% in the next 15 years. With India witnessing a high economic
growth, Indian cities are growing at a rate faster than other cities in the world.

New Metro Rail Policy 2017 emphasizes that “Transit Oriented Development (TOD)” with
proposed intermodal integration, universal accessibility, adequate walkways and
pathways for Non-Motorized Transport (NMT), stations for public bike sharing,
commensurate parking lots for cycles and personal vehicles, as well as adequate
arrangement for receiving and dispatch of feeder buses at all metro stations. The
commitment by the State Government to adhere the guidelines issued by the central
government w.r.t. TOD and adoption of VCF framework should be an integral part of the
project proposal. The commitment should inter alia include commitment of transfer of the
financial benefits accruing in the influence zone of the metro alignment on account of the
TOD policies and VCF framework directly to the Special Purpose Vehicle (SPV)/agency
implementing the metro rail project. The project report should specify the proposed
quantum of such benefits being transferred to the project. This requirement would form a
mandatory part of all metro rail project proposals.

0.21.2 Objectives of TOD
TOD integrates land use and transport planning to develop compact growth centers
within the influence zone of 500-800 m on either side of the transit stations i.e. areas
within walking distance, to achieve the following objectives:

e To promote the use of public transport by developing high density zones in the influence
area, which would increase the share of transit and walk trips made by the residents/
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workers to meet the daily needs and also result in reduction in pollution and congestion
in the influence area.

e To provide all the basic needs of work/ job, shopping, public amenities, entertainment in
the influence zone with mixed land-use development which would reduce the need for
travel.

e To establish a dense road network within the development area for safe and easy
movement and connectivity of NMT and pedestrians between various uses as well as to
transit stations.

e To achieve reduction in the private vehicle ownership, traffic and associated parking
demand.

o To develop inclusive habitat in the influence area so that the people dependent on public
transport can live in the livable communities within the walkable distance of transit
stations.

e To integrate the Economically Weaker Sections (EWS) and affordable housing in the
influence zone by allocating a prescribed proportion of built-up area for them in the total
housing supply.

e To provide all kinds of recreational/entertainment/ open spaces, required for a good
quality of life in the influence area.

e To ensure development of safe society with special attention to safety of women,
children, senior citizen and differently abled by making necessary amendments to the
building bye laws.

e To prevent urban sprawl by accommodating the growing population in a compact area
with access to the transit corridor, which would also consolidate investments and bring
down the infrastructure cost for development.

e To reduce carbon footprints by shifting towards environmentally friendly travel options for
the line haul as well as for access and egress trips.
0.22 CYBER SECURITY
0.22.1 Introduction
Strong cyber security is an important component of Digital Strategy enabling the
effective use of emerging technologies and ensuring confidence in the services.

Cyber Security is becoming more important as cyber risked contraire to evolve. It
becomes more challenging due to increased thrust on distribution which increasing
cyber connectivity.
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Cyber security is a complex and multifaceted issue, where details relating to
vulnerabilities, threat, risk, mitigation, or other factors are likely to be highlighted
contextually to a specific organization and its operations.

0.22.2. Scope
The scope was designed to focus on metro-specific systems and cyber problems which
could cause maijor (or exacerbate) disruption. Metro Rail system can be categorized into
OT (Operation technology) system and IT (Information Technology) system.

o OT (Operation technology) system includes SCADA, CBTC, passenger information,
maintenance management and other proprietary systems at the heart of metro
operation.

¢ Information Technology (IT) systems include corporate computer networks, fare
collection system, payment systems and ERP which are not unique to metros and
general in nature.

0.22.3. Overview of Domain of Cyber Security
o Data Security - Protection of data from unauthorized, accidental or intentional
modification, destruction, or disclosure.

o Physical Security - It describes security measures that are designed to deny
unauthorized access to facilities, equipment and resources and to protect personnel
and property from any damage or harm.

¢ Identity, Access and Privilege Management - It is about safeguarding data by
protecting who has access to the systems; and what they are allowed to do.

e Application Security - It involves suitable application security measures to protect
information of the organization which can be compromised or exposed if applications
are not securely designed, developed, tested, configured and deployed.

¢ Network and Infrastructure Security - It is used to manage and restrict access to
the network, application security, email security, firewalls, antivirus, intrusion
prevention systems, and VPNs (Virtual Private Network) etc.

e \Virtualization Security - It describes collective measures, procedures and
processes that ensure the protection of a virtualized infrastructure/ environment.

e Governance - It describes various security measures to ensure timely identification,
prioritization and remediation of the security risks. Further, it lists guidelines for
continuous monitoring of the implemented cyber security processes.

DPR for Ahmedabad Metro Rail Project Phase-ll A (Koteshwar Road to Airport) September 2025 52



@ EXECUTIVE SUMMARY

0.23 VENTILATION AND AIR-CONDITIONING SYSTEM

0.23.1 Introduction
Ventilation and Air-conditioning (VAC) system requirements for the underground
sections of MRTS Corridor from Koteswar Road to Sardar Vallabhbhai International
Airport. It includes the following:

Station Air-conditioning System

Ventilation System for station plant rooms (ancillary spaces)
Station Smoke Management System

Tunnel Ventilation System

O O O O

0.23.1 Need for Ventilation and Air Conditioning
The underground stations of the Metro 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 M.R.T. underground stations cannot be
extracted by simple ventilation. It is therefore, essential to provide mechanical cooling 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 adequate. In winter months it may not be necessary to cool
the ventilating air as the heat generated within the station premises would be sufficient to
maintain the comfort requirement.
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EXECUTIVE SUMMARY

IMPLEMENTATION PLAN

Implementation on Delhi Metro/Chennai Metro Model
GMRC has to take action for appointment of General Consultants for project
management including preparation of tender documents. Till the General Consultants
are in position, GMRC should appoint an Interim Consultant for all preliminary and
enabling jobs such as land acquisition, detailed design of civil structures, utility
diversions, etc.

The proposed date of commissioning of the corridors with suggested dates of important
milestones is given in table below:

Table 0.30 - Implementation Schedule through DMRC model Phase |

S. No. | Item of Work Completion Period
1 Submission of Final DPR to State Govt. D
2 Approval of DPR by State Government D + 0.5 month
Submission of DPR for Approval of Ministry of Urban
+
3 Development (MoHUA). D+ 1 month
4 Appoint interim Consultant for preliminary works D + 2 months
5 Approval of Project by Public Investment Board D +2 months
6 Sanction of Project by Government of India D +3 months
7 Appoint General Consultant D +9 months
8 Ten.derlng, Execution of works_ and Procurement of D +49 months
equipments, coaches and installations
9 Testing and Commissioning D +50 months
10 Revenue Operation D +51 months

0.25 CONCLUSIONS & RECOMMENDATIONS

» Studies have brought out that a Light Capacity Metro with carrying capacity of about
15,000 to 25,000 PHPDT will be adequate to meet not only the traffic needs for the
present but for the future 30 to 40 years also. A Light Metro System for connecting
N-S Corridor to Sardar Vallabhbhai Patel Airport at a completion cost of Rs. 2169.44
Crores (including Cost of Land and all taxes & duties) to be made operational as
recommended in implementation chapter. In addition to this, Rs. 25.47 Crore IDC
for Loan is to be borne by GoG.

» While the Financial Internal Rate of Return (FIRR) for the project has been
assessed as 1.66% and the Economic Internal Rate of Return (EIRR) for same

works out to 14.20%.

Therefore, it is recommended for

implementation.
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@ CHAPTER 1 - INTRODUCTION

CHAPTER -1
INTRODUCTION
BACKGROUND

Ahmedabad also known as Amdavad in Gujarati pronunciation is the largest city and
former capital of Gujarat. It is the administrative headquarters of the Ahmedabad district
and the seat of the Gujarat High Court. It is the sixth largest city and seventh largest
metropolitan area of India with a population of more than 6.3 million and an extended
population of 7.8 million. Ahmedabad is located on the banks of the Sabarmati River. It
is located 30 km from the state capital Gandhinagar, which is its twin city.

Ahmedabad has emerged as an important economic and industrial hub in India. It is the
second largest producer of cotton in India, and its stock exchange is the country's
second oldest. Cricket is a popular sport in Ahmedabad, a newly built stadium,
called Narendra Modi Stadium, at Motera can accommodate 132,000 spectators, making
it the largest stadium in the world. The world-class Sardar Vallabhbhai Patel Sports
Enclave is currently under construction and once complete, it will be one of the biggest
sports centers (Sports City) in India. The effects of liberalization of the Indian economy
have energized the city's economy towards tertiary sector activities such as commerce,
communication and construction. Ahmedabad's increasing population has resulted in an
increase in the construction and housing industries resulting in recent development of
skyscrapers.

It was ranked third in Forbes's list of fastest growing cities of the decade in 2010. The
Times of India chose Ahmedabad as India's best city to live in 2012. The historic city of
Ahmedabad, or Old Ahmedabad, was declared a UNESCO World Heritage City in July
2017. In 2020, the gross domestic product of Ahmedabad metro was estimated at $68
billion and it was ranked as the third-best city in India to live by the Ease of Living
Index. Recently Time magazine included Ahmedabad in its list of world's 50 greatest
places of 2022. Ahmedabad has been selected as one of the hundred Indian cities to be
developed as a smart city under Government of India's flagship Smart Cities Mission.

In 1960, Bombay state was split in two different states, Gujarat and Maharashtra.
Ahmedabad became capital of Gujarat, and a new capital Gandhinagar has been built
on land which was once part of Pethapur state. The new capital Gandhinagar was
planned by Chief Architect H.K. Mewada, educated at Cornell University, and his
assistant Prakash M Apte. Both Mewada, and Apte had worked as trainees under
legendary architect Le Corbusier in the Chandigarh Project in the 1950s. Gandhinagar's

DPR for Ahmedabad Metro Rail Project Phase-ll A (Koteshwar Road to Airport) September 2025 56


https://en.wikipedia.org/wiki/Narendra_Modi_Stadium
https://en.wikipedia.org/wiki/List_of_stadiums_by_capacity
https://en.wikipedia.org/wiki/Sardar_Vallabhbhai_Patel_Sports_Enclave
https://en.wikipedia.org/wiki/Sardar_Vallabhbhai_Patel_Sports_Enclave
https://en.wikipedia.org/wiki/Historic_City_of_Ahmadabad
https://en.wikipedia.org/wiki/Historic_City_of_Ahmadabad
https://en.wikipedia.org/wiki/World_Heritage_Site

@ CHAPTER 1 - INTRODUCTION

streets are numbered, and have cross streets named for letters of the Gujarati alphabet
(e.g., "k", "kh", "g", "gh", "ch", "chh", "j"). All streets cross every kilometre, and at every
crossing traffic circles decrease the speed of traffic. Gandhinagar has developed in four
distinct phases:

o Phase 1: After the Gandhinagar's infrastructure was completed in 1970, and until
1980, it was known as 'Gandhian City,' since it was based on Gandhi's concepts
and principles.

e Phase 2: Between 1980 and 1990, a time of low pollution, it was known as
'Unpolluted City'.

o Phase 3: After 1990, many trees were planted, and the city became the 'Green
City.'

e Phase 4: In 2002, Gujarat's Chief Minister, Narendra Modi, proposed a new,
triple focus for the city: it should be green, it should use solar energy, and It
should be cosmopolitan.

The core of the city is the Assembly Building (Vidhan Sabha) with administrative offices
and Secretariat surrounding it. The wide roads, lined with trees are crossing at right
angles to each other and have lawns on both sides. The tree cover in Gandhinagar is
one of the biggest in India.

Gandhinagar is well connected with Ahmedabad through highway from the city as well
as Airport. The rail connection to Ahmedabad is also available but the same is not very
popular. The city has Akshardham Temple as a tourist attraction. Gandhi Nagar is linked
with Ahmedabad on the south by a direct road, having a straight alignment and 91.44m
(300.0 ft) wide Right of Way.

The city, known as Ashapalli or Ashaval in ancient times, was founded by King
Karnadeva Vaghela as Karnavati in 11th Century as capital of his kingdom. Later on
Sultan Ahmed Shah of Gujarat Sultanate shifted his capital from Patan to Karnavati and
renamed it as Ahmedabad in 1411 AD. A number of monuments built during his era are
spread over the old city area. The walled city was also built during this era and its 12
gates are still existing though most of the wall can't be seen anymore. The city thrived as
the capital of strong kingdom but later became part of the Moghul Sultanate in 1573.
Shahjahan spent the prime of his life in this city and developed the present Shahi Baug
area. The city was invaded by the Marathas in the year 1707 and ruled by them from
1753 AD to 1817 AD, when the city was taken over by the British.

During the British period the city became "Manchester of India" due to large scale
manufacturing of textile. The first textile mill was set up in 1854 and more such mills
followed soon after with rapid industrialization. However, the textile industry in the city is
no more a force to reckon with, yet it is fifth largest producer of denim cloth in the world.
The eastern part of the walled city is mostly inhabited by the families of mill mazdoors,
who have been forced to find alternative jobs due to closure of most of the textile mills.
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However, many chemical and pharmaceutical industries have come up around the city.
Trade is still flourishing in the city as textile weaving, tie-and-dye work, zari work and
intricate silk embroidery produced by this city has been famous for centuries.

The city is also a tourist place and gateway to Saurashtra and Kuchchh region. The main
tourist attraction of the city are Ahmed Shah's Tomb, Teen Darwaza, Bhadra Fort,
Swami Narayan Temple, Geeta Mandir, Shaking Minarets, Jama Masjid, Kankaria Lake,
Rani Sipri's Mosque and Tomb, Rani Rupmati Mosque, Shahibaug Palace and
Sabarmati Ashram. In addition, number of festivals are celebrated with colour and gaiety
to promote tourism.

The city has many educational institutes including Gujarat University. The other
internationally and nationally known academic and research institutes are the Indian
Institute of Management (IIM), the Physical Research Laboratory, the Institute of Plasma
Research, the Space Application Centre, Centre for Environment Planning and
Technology (CEPT) University, the National institute of Design, L.D. Institute of
Technology and Nirma University.

Gandhinagar, the Capital of Gujarat, is a carefully planned city on the lines of
Chandigarh. The city is divided in 30 well-planned sectors, which are generally self-
contained. The core of the city is the Assembly Building (Vidhan Sabha) with
administrative offices and Secretariat surrounding it. The wide roads, lined with trees are
crossing at right angles to each other and have lawns on both sides. The tree cover in
Gandhinagar is one of the biggest in India.

Gandhinagar is well connected with Ahmedabad through highway from the city as well
as Airport. The rail connection to Ahmedabad is also available but the same is not very
popular. The city has Akshardham Temple as a tourist attraction.

STUDY BACKGROUND

Originally DPR for Ahmedabad Metro Rail Network and Regional Rail System was
submitted by DMRC in 2005, consisting following corridors.

Regional Rail System
o Line —1 Barajedi-Kalupur-Kalol
o Line —2 Kalupur-Naroda

O
Metro Rail System:
o Line -1 APMC Vasna - Aayakar Bhawan-Sabarmati - Akshardham

(North-South corridor)
o Line -2 Kalupur-Aayakar Bhawan -Thaltej (East-West corridor)
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Subsequently, in 2009 DMRC was again commissioned by GIDB to prepare DPR for
metro connectivity from Gandhinagar to GIFT city & from Gandhi Nagar to Airport and
review certain portion of the corridors proposed in 2005 DPR. Accordingly, study was
carried by DMRC and reports were submitted in 2010.

MEGA vide their letter no MEGA/Chm/Oct/2013/, dated 20/10/2013 desired for DMRC to
update the earlier DPR submitted by DMRC in 2005. Accordingly, DMRC submitted the
updated and revised DPR to MEGA in March 2015.

Several other studies have been undertaken for a mass ftransit system for the
Ahmedabad-Gandhinagar region. These are:

e Louis Berger undertook the first study on Integrated Public Transport System for
Ahmedabad in the year 2000, on being commissioned by GIDB.

¢ In 2003, GIDB commissioned DMRC to prepare a Detailed Project Report for metro.

e In 2003-04, RITES on behalf of DMRC, carried out a detailed study for identifying
feasible metro lines.

¢ In 2009, to provide metro connectivity to newly proposed financial centre - GIFT city
in the Ahmedabad- Gandhinagar area, GIDB commissioned another study through
DMRC. CRRI, on behalf of DMRC undertook this study and estimated demand along
the proposed metro corridor of Airport-Koba-GIFT.

Two metro corridors: East-West (Thaltej to Vastral) and North-South (APMC to Motera
Stadium) implemented under Metro Phase | are already operational since September
2022. The same is shown in the Figure below.
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Subsequently vide Work Order No. MEGA/DMRC/DPR/PHASE-II/2016/WQO, dated
23.02.2016, MEGA Co. Ltd. entrusted the work of preparation of DPR for Ahmedabad
Metro Phase-1l to DMRC for connecting APMC — Motera line to Gandhinagar and also to
connect GIFT City and Airport. DPR for the same submitted in September 2017. Later
this DPR got revised in September 2018 and subsequently updated in March 2019
which got approved by Gol. According to the approved DPR, following Metro Rail
Corridors are already under implementation under Ahmedabad Metro Phase-II:

a. Extension of existing N-S Corridor from Motera Stadium to Mahatma Mandir
(22.838 km)
b. GNLU to GIFT City (5.416 km)

Out of the above two corridors, the corridor from GNLU to GIFT City got fully operational
and Extension of N-S Corridor from Motera Stadium to Mahatma Mandir got partially
operational.

PRESENT STUDY

GMRC vide Letter of Acceptance No. GMRC/Phase-IIB/G/0/1751 dated 26.06.2023,
entrusted the work of preparation of Detailed Project Report (DPR) to DMRC for
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1.3.1

providing Metro Rail Connectivity to Sardar Vallabhbhai Patel Airport. Accordingly, the
draft DPR was prepared and submitted in February 2024.

Subsequently, vide letter No. GMRC/Phase-1IB/G/0/1751 dated 26.06.2024 and letter
no. GMRC/Phase-IIB/C&P/118 dated 10.01.2025, the alignment of the corridor has been
slightly detoured as Government of India is planning to bid for Olympics 2036 and
G-Olympic team has suggested suitable alignment for site in Olympic and legacy mode.
The corridor connects Koteshwar Road -Ashram Road- Koteshwar Prachin Mandir-
Sabarmati River- Sardarnagar- Sardar Vallabhbhai Pater Airport.

The index plan of the corridor is given in Annexure-I.

In accordance to above, the DPR of above corridor was prepared and submitted in April
2025 to GMRC.

Further, vide letter no. GMRC/Phase [I-A/C&P dated 13.08.2025, wherein GMRC
communicated a proposal for incorporating additional five entry-exits near Sports
Enclave to facilitate passenger movement from the Olympic venue to Metro stations,
along with the Cost of these entry-exits and requested to revise the DPR accordingly.
Refer letter at Annexure-II.

Scope of services
The services to be rendered under the proposed detailed study will include:

Traffic & Transportation surveys for estimation of Transport Demand and projection of
sectional and station traffic loads for various horizon years.

Preparation of alternative routes on Google/available standard maps duly verifying at
site regarding the actual location.

Multi modal Traffic integration, planning for feeder bus service, public bike sharing and
pedestrianization in the influence area of stations.

Field Surveys and preparation of topographical survey plans for route alignments and
assessment of land requirement for facilities like station areas, Electric sub stations
(TSS and RSS), Maintenance Depot and Construction Depots including the topography
surveys for adequate width for the viaduct and stations to accommodate any future
minor modifications in the alignment and the location of stations.

Field Surveys for identification of major above- ground utilities along the proposed Metro
routes requiring diversion/relocation. Details of underground utilities shall be supplied by
State Govt./AIAL through the concerned utility agencies. The responsibility to collect the
utility data from the respective agencies lies with DMRC. However, the necessary co-
operation/co-ordination will be extended by GMRC to carry out the same.

Geometric design of the route alignments covering horizontal as well as vertical profiles
including viaduct and station GAD along the tentative pier to assess the approximate
land acquisition required along the viaduct alignment and station location.
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Location of stations and general layout plans for stations and integration areas.
EIA studies and preparation of EMP for negative impacts, if any.
Geo-technical investigations along the identified corridors.

Technology Selection — Broad details of Traction and Signalling system, rolling stock,
track, etc.

Conceptual Plan for the rolling stock maintenance depots.

Creation of disable friendly features to ensure accessibility to persons with disabilities.
Security measures to ensure security for metro system.

Disaster management features for metro system.

Implementation Schedule.

Estimation of construction costs, operation and maintenance costs. The basis, for the
assumption for arriving at the cost to be submitted.

Study on the Fare Structure.
Financial and Economic analysis for the project.
Evolving a Funding Plan and Institutional arrangement for the Project.

Preparation and submission of Detailed Project Report.
STRUCTURE OF THE REPORT

The report contains the chapters as mentioned below :-

CHAPTER NO. DESCRIPTION
Chapter-1 Introduction
Chapter-2 Traffic Demand Forecast
Chapter-3 System Selection
Chapter-4 Geometric Designing Parameters & Alignment Description
Chapter-5 Civil Engineering
Chapter-6 Station Planning
Chapter-7 Train Operation Plan
Chapter-8 Rolling Stock
Chapter-9 Depot
Chapter-10 Power Supply Arrangements
Chapter-11 Signalling
Chapter-12 Telecommunication & Automatic Fare Collection
Chapter-13 Friendly Features for Differently Abled
Chapter-14 Environmental & Social Impact Assessment
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CHAPTER NO. DESCRIPTION
Chapter-15 Security Measures for a Metro System
Chapter-16 Disaster Management Measures
Chapter-17 Multi Modal Transport Integration at Metro Stations
Chapter-18 Cost Estimates
Chapter-19 Financing Options, Fare Structure And Financial Viability
Chapter-20 Economic Appraisal
Chapter-21 TOD & VCF
Chapter-22 Cyber Security
Chapter-23 Ventilation and Air-Conditioning System
Chapter-24 Implementation Plan
Chapter-25 Conclusions and Recommendations
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Annexure-I|

Gujarat Metro Rail Corporation (GMRC) Limited
(SPV of Gowt. of India & Gowt. of Gujarat)

Hence, the proposal is hereby submitted for incorporating the approx. additional cost of Rs. 98cr,
in the DPR of Airport connectivity

Thanking you,
No. GMRC/Phase 1I-A/C&P Date: 13.08.2025

/Y, p—
Director (MRTS-II), / Yours sincerely,

Ministry of Housing and Urban AfTairs,
Government of India,

/
Nirman Bhavan, // ,(LV

New Delhi- 110011 (Anand Singh Bisht)
Director (P&P,)

Encl.: Cost estimate and Map showing FoBs

Sub: Detailed Project Report for implementation of Ahmedabad Metro Rail Project
Phase-2A from Koteshwar Road (excluding Koteshwar) to Sardar Vallabhbhai

international Airport Copy to: 1) The Principal Secretary, Urban Development and Urban Housing Department,
Block No. 14/9, Secretariat, Gandhinagar, Gujarat, kindly requested for onward
Dear Sir, bmission to MoHUA through GoG.
2) The Municipal C\ issi Ahmedabad Municipal Corporation, Central Zone
MoHUA requested to furnish final DPR, CMP, MoHUA's Checklist and Alternative Office, Sardar Patel Bhavan, Municipal Corporation, Danapith - Khamasa,
analysis report for further analysis of the proposal vide letter dated 15.05.2024. Accordingly, the Abmedabad, 380001
details were submitted to MoHUA on 21.05.2024. 3) The Principal Secretary, Sports, Youth & Cultural Activities, 2nd Block, 8th Floor,

Sachivalaya, Gandhinagar
Subsequently, UD&UHD requested to coordinate with Golympic and submit the necessary

changes in metro alignment vide letter dated 14.06.2024.

As above, the revised DPR for the subject work was submitted to MoHUA vide email dated
14.04.2025.

Further, the proposed Airport Metro connectivity from Koteshwar to Ahmedabad Airport,
passing through the proposed Olympic venue at Motera. In order to facilitate the passenger's
movement from the Olympic venue to Metro station, a mecting was held with the Olympic team
on 12.08.2025, wherein 5 entry-exit locations near the Olympic Sports enclave have been
proposed, which will be connected to the nearest metro stations. The metro stations feeding the
Olympic venue are the newly proposed as follows:

Ashram Road Metro Station (2 entry-exit)

Koteshwar Prachin Mandir Metro Station (1 entry-exit)
Sabarmati niver Mctro station (lentry-exit)

Existing Motera Metro Station (1 entry-exit)

oo o e

The approx. cost estimate for the same along with E&M, Lift, escalator, travelator etc. is coming
to approx. Rs. 98 cr.

The matter has been discussed with the Cc issioner, Ahmedabad Municipal Corporation
(AMC), who is the nodal ofticer for this Olympic and the Principal Secretary, UD&UHD. ) W

Registered Office: Block No. 1, First Floor, Karmayogi Bhavan, Seclor-10/A, Gandhinagar - 382010 L /
Ph.: +91-79-232-48572 Fax : +91-79-232-48573 Emall : info@gujaratmetrorail com 5(
Website : www.gujaratmetrorail.com CIN : U60200GJ2010SGC059407
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FOB's cost estimate for connectivity to Airport Metro line (Phase 2A)

5. Description Limit Approx. Approx. Cost LT
Mo, ary [Rs. Cr.) Amount [Rs.
1 Ashram road Metro Station [2 Minr 400
FOB]
a |Entry exit civil+ fire fighting Mos. 2 1.000 2.00
b |Escalator Mos. a4 0.e00 2.40
o |Lift no .- 2 0300 0.60
d |FoB Mt a400 ouns0 20000
e |Travelator mtr 265 0025 6.63
Total 31.63
2 Koteshwar Prachin mandir Metro Pbr 250
Statiom (1 FOB)
a |Entry exit civil+ fire fighting Mos. 1 1.000 1.00
b |Escalator Mos, 2 0.&00 1.20
o |Lift no .- 1 0300 0.30
d |FoB Mt 250 ouns0 12.50
e |Travelator mtr 150 0025 4.75
Total 19.75
3 Sabarmati river Metro station Pbr 350
(ino.}
a |Entry exit civil+ fire fighting Mos. 1 1.000 1.00
b |Escalator Mos, 2 0.&00 1.20
o |Lift no .- 1 0300 0.30
d |FoB Mt 350 ouns0 17.50
e |Travelator mtr 265 0025 6.63
Total 26.63
4 Motera Metro Station (1 no.) Mitr 250
a |Entry exit civil+ fire fighting Mos. 1 1.000 1.00
b |Escalator Mos. z 0.e00 1.20
o |Lift no .- 1 0300 0.30
d |FoB Mt 250 ouns0 12.50
e |Travelator mtr 150 0025 4.75
Total 19.75
Total Length of FoB Poltr 1250
5 Total approx. Cost S7. 76
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SVP Master Plan
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SVP Master Plan
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SVP Master Plan
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SVP Master Plan
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CHAPTER -2

TRAFFIC DEMAND FORECAST

INTRODUCTION

The fundamental objective of this chapter is to provide an estimation of the proposed
MRTS ridership with a fair degree of accuracy. The approach towards this ridership
estimation has been divided into the following modules and is discussed in detail in
subsequent sections.

i 7' Baseline model development : :
i . P AL 1 1. Assessing modal split
' 1. StudyAreaReconnaissance = | considering: ' |5 Ridershio Estimation
2. Primary & Secondary Data -+ network characteristics 1 P
collationand analysis .+ trafficcharacteristics and

: ears
'+ zoning system .

............................

110ata Collection and Analysls 2.Development of Baseline 3. Modal Shift and Ridership
‘ Model . Assessment

3. Traffic forecasts for horizon

1. Module-1: Data Collation and Analysis

This study requires a string of primary surveys to collect the required quantitative and
qualitative information to understand the traffic and travel patterns emanating within the
study area, and the consequent impact on travel demand. A number of primary and
secondary surveys are conducted, which are discussed below:

(1) Stage-1: Primary Data Collection

The first stage in the estimation of metro ridership is to collate data on all factors that
are likely to influence travel pattern of the study area. The work involves a number of
surveys so as to have an idea about the existing travel pattern of the passengers. The
main purpose of primary surveys is to collect the base line data; for

e understanding the existing travel characteristics,
e estimation and calibration of parameters of travel demand models and
e Validation of model.

The data has been collected through both primary and secondary surveys. The primary
surveys are as follows:

e Video-graphic Traffic Volume Counts including manual Occupancy Survey with
software based vehicular classification
e Roadside Passenger Origin Destination Survey
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(i) Stage-2: Secondary Data Collection

The basis for secondary data collection is that it helps to fill the gaps that have not been
able to be collected through primary surveys. Secondary data is also required for
establishing trends and development patterns.

Past studies and reports related to traffic and transportation provide insights into the
transportation characteristics and their associated trends. This includes Master Plans,
Comprehensive Mobility Plan (CMP), Past Traffic Survey reports and other studies
relevant for understanding the possible traffic and travel patterns of the corridor and the
proposed development.

(iii) Stage-3: Data Analysis

The next stage involves analysis of the collated data. Various checks and quality
measures are adopted to ensure data authenticity and accuracy. Primary indications of
the data analysis are validated to ground conditions. The data analysis gives an insight
of the existing traffic and transportation characteristics along the study corridors and its
surrounding region.

2. Module-2: Development of Baseline Model Using Updated Traffic Data

(i) Stage-1: Development of Traffic Zone System

The cafchment area of the project corridor is delineated into various traffic zones. Since
the corridor under focus is spread over the whole city, an all-encompassing zoning
system has been designed to take into account the relevant travel pattern.

(i) Stage-2: Transport Network Representation

Digitized map of the area with road and proposed metro corridor network is generated
with sufficient accuracy. This is in lieu of road network inventory data and other
secondary information. During development of ridership estimation model, the prepared
network is further used for traffic assignment purpose.

(iii) Stage-3: Trip Generation and Distribution

In this stage, zone wise generation-attraction parameters are estimated. Population,
employment and visitor's data are considered for the same. Further, zone wise person
trips are estimated using the above-mentioned zonal generation—attraction parameters
in conjunction with the standard trip generation rates. Zone-wise estimated trip-ends are
distributed using gravity model to obtain trip matrix for green field development. Further,
existing travel pattern from Origin-Destination primary survey is added to get the
complete passenger trip matrix.

3. Module-3: Modal Shift and Ridership Assessment

(1) Stage-1: Modal Split
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Modal share of metro for the catchment area trips has been estimated and applied on
the passenger trip matrix prepared in Module-2 to obtain trip matrix for proposed metro
system.

(ii) Stage-2: Trip Assignment & Ridership Estimation

The obtained trip matrix mentioned in Stage-1 of Module-3 is assigned onto the network
to estimate the ridership details. This is further forecasted for future horizon years.

2.2 STUDY AREA DELINEATION

The study corridors are for metro connectivity to GIFT City and Sardar Vallabhbhai
Patel International Airport in Ahmedabad. These two connections are proposed as
Phase-2(A) and Phase-2(B) of Ahmedabad Metro network. Ahmedabad Metro Phase-1
network of around 40 km consisting of two corridors, APMC to Motera Stadium (North—
South) and Thaltej to Vastral Gam (East-West) are already operational. Phase-2
network as extension of north—south corridor from Motera in Ahmedabad to Mahatma
Mandir in Gandhinagar (around 24 km) with a branch line from Gujarat National Law
University (GNLU) linking Pandit Deendayal Energy University (PDEU) and GIFT City
(around 5 km) is approved and under construction.

In view of the above, the entire Ahmedabad and Gandhinagar are considered as the
study area.

The study area boundary primarily comprises of area within four administrative
boundaries namely Ahmedabad Municipal Corporation (AMC), Gandhinagar Urban
Development Area (GUDA), urban outgrowth areas of Ahmedabad i.e. Kathwada,
Singarva, Bopal, Guma and 41 villages between AMC&GUDA and adjoining areas are
also considered based on contiguous built up and interaction with Ahmedabad. Based
on the above mentioned areas, the study area defined includes areas as given in the
following table.
Table 2- 1: Study Area Boundary

Area
Area Boundary e Tl Place Name
GUDA 388 Urban Area (Gandhinagar Municipal Area, Adalaj) and 39

Villages of GUDA

AMC 466 Ahmedabad Municipal Corporation

Urban areas (Bopal, Singarva, Chiloda and Out growth —
Kathwada and Guma)

AUDA (Urban + 41 Villages (Amiyapur, Aslali, Bhat, Bhuvaldi, Bilasiya,

Rural) Dantali, Devdi, Chosar, Geratpur, Ropda, Gamdi, Istolabad,

Or 272.44 0 .
Area adioinin Gatrad, Memadpur, Geratnagar, Bibipur, Jamiyatpur, Kanbha,
AMJC ) g Karai, Khatraj, Vadsar, Khodiyar, Khoraj, Koteshwar, Lilapur,

Limbadia, Nabhoi, Navapura, Palodiya, Rancharda, Nandoli,
Rachhodpura, Santej, Rakanpur, Dantali, lapkaman,
Ranasan, Sanathal, Shela, Sugad, Zundal)
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Area
Area Boundary e B Place Name
Outside AUDA 19.98 2 villages (Changodar, Moraiya)
Grand Total 1146.41

Figure 2- 1: Study Area Map
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STUDY AREA APPRECIATION

Introduction

The basis for secondary data collection is that it helps to fill the gaps that have not been
able to be collected through primary surveys. Also, this data is required for establishing
trends and development patterns of the city. Collection of relevant secondary data like
demographic and land use data for every ward, accident data of last five years, bus
route details, fleet details, speed and delay of car along the proposed metro corridors,
fare structure of every mode of transport etc. as per the scope of work entrusted to the
consultant was completed. The following section would provide an overview of the data
collected through various sources.

City Profile

The area within the Ahmedabad Municipal Corporation limits consists of:

e The ftraditional city centre within the fort walls with relatively high-density
development, large concentration of commercial activities and narrow streets,

e The eastern sector accommodating large and small industries and low income
residential areas

o A well planned western sector with wide roads accommodating major institutions
and high-income residential areas

e The outgrowth areas (new west AMC zone) added recently to AMC comprising
mainly residential developments of middle and low income households.

Gandhinagar, Gujarat's capital city, lies on the west bank of the Sabarmati River, and
approximately 32 km north of Ahmedabad. Gandhinagar, a planned city is divided in to
thirty sectors with a large administrative sector at its centre. Each sector has its own
shopping and community centre, primary school, health centre, government and private
housing. Large recreational areas and wide green open spaces are developed as a part
of a city. Gandhinagar Urban Development Authority (GUDA) caters an area of 388 sq.
km which includes two urban areas (Gandhinagar, Adalaj) and 39 villages. GUDA
shares its geographical boundaries with AUDA.

The villages of Shahpur, Basan, and Palaj are currently sparsely populated. However,
with the introduction of a metro system, their growth potential is expected to align with
the planned density of Gandhinagar. Based on this projection, the estimated fully
developed population will be:

. Shahpur: 28,000
. Basan: 9,600
. Palaj: 1,29,440

This planned development will significantly enhance the urban landscape and
connectivity of these villages.
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Gujarat International Finance Tech-City (GIFT) located around 10 km south east of
Gandhinagar is an upcoming city in the vicinity of both Ahmedabad and Gandhinagar.
The city is conceptualised with the purpose of provisioning high quality physical
infrastructure for finance and technology firms.

Currently, GIFT City has a residential population of approximately 1,200, which is
expected to grow to around 40,000 upon full development. Similarly, the existing
workforce of about 25,000 is projected to increase significantly, reaching between 4-5
lakhs in the future. This growth will transform GIFT City into a thriving hub of residential

and economic activity.

The current residential population in the expansion area stands at precisely 8,452. With
planned development, this number is expected to rise significantly, reaching between 7-
8 lakhs. Likewise, employment opportunities in the area are projected to grow
substantially, increasing to approximately 4-5 lakhs, shaping the region into a dynamic

and thriving urban center.
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Figure 2- 2: GIFT City Map
Apart from the above there are some committed growth centres around Ahmedabad
and Gandhinagar:
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e Established in 2008, IIT Gandhinagar has grown into a vibrant academic
community with approximately 3,500 students, 400 faculty and employees, 700
staff members associated with various centres and activities, 500 support staff and
workers, and around 800 resident dependents. Altogether, this creates a dynamic
ecosystem of nearly 5,900 members. The presence of this diverse and thriving
community is poised to significantly contribute to the development and economic
growth of GIFT City.

e Industrial Estates and Special Economic Zone (SEZ): The study area also houses
11 Industrial estates of these 7 are existing and 4 are proposed. Apart from these
there are around 11existing 4 proposed SEZ. Part of the Changodar SIR also forms
a part of the study area.

2.3.3 Demographic and Socio-Economic Details

As per Census of India 2011, the study area consisting of four administrative
boundaries has a population of 6.3 million.

Table 2- 2: Demographic Profile of the study area

Pobulation Density Annual Growth
Areas P (Person/ Ha) Rate (%)
1991 2001 2011 2011 1991-01 | 2001-11
4,37,111
GUDA 2,78,558 3,81,183 (6.98%) 11 3.19 1.38
55,89,944
AMC 34,21,044 | 45,17,194 (89.25%) 120 2.82 2.15
AUDA (AMC
Adjoining 1,20,065 1,50,335 2,21,698 8 2.27 3.96
(3.54%)
area)
Outside 14,656
AUDA 6,075 6,938 (0.23%) 4 1.34 7.77
Total 38,25,742 | 50,55,650 | 62,63,409

The population within the AMC boundary is highest consisting of 89.25% of study area
population in the census year 2011, followed by 6.98% of population within the GUDA
boundary, 3.54% population within AUDA (urban and rural/AMC Adjoining area) and a
very negligible share of 0.23% population outside AUDA area.

Population within areas outside AUDA and AUDA (AMC Adjoining area) have
witnessed the highest growth in the decade 2001-11. On the other hand, urban
boundaries consisting of AMC and GUDA have witnessed a moderate growth of 2.15%
and 1.38%.

As per Ahmedabad Metro DPR, 2015, the average household size in the study area is
4.6 in comparison to 5.04 in Census 2001. At a disaggregate level, average household

size in Ahmedabad is 4.6 in comparison to 4.5 in Gandhinagar.

The Work Force Participation Rate (WPR) in the study area is 0.34. Of the total worker
population in the study area, majority of them (57%) are involved in the private service,
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followed by around 33% in business activity. Around 5% are engaged in government
services and another 5% are working as labourers. (Source: Ahmedabad Household
Data (CEPT, 2012), Gandhinagar Household Data (LASA, 2009)

In terms of vehicle ownership, around 16% of the households in the study area do not
own any vehicles while another 14% own only cycles. Almost half of the households
own two-wheelers, while 15% households own cars.

According to projected employment generation for GIFT City, in 2025 this economic hub
is catering to 3 lakh jobs which would subsequently increase to 5 lakhs in the year
2030.

Table 2- 3: Projected Employment of GIFT 2030

Year Employment (lakh)
2025 3
2030 5

Data Source: MEGA Office, 2017

Road Network

The major road network in the study area is around 3045 km in length, of which 125 km
are National Highways and 103 km are under State Highways which are being
maintained by National Highways Authority of India and Roads & Building Department
respectively. The rest of the roads are managed by respective urban local bodies of
AMC, AUDA, GNA and GUDA.

Table 2- 4: Road Network Composition

Jurisdictional Area Road length (km) % of road
AMC 2365 78%
AUDA 145 5%
GUDA* 457 15%
Other areas™* 78 3%
Total Study Area 3045 100%

Source; * Master Plan for Clean, Green and Solar Gandhinagar, 2009, Lea Associates Pvt Ltd.; ** COE in Urban

Transport, CEPT University, Ahmedabad

As per MoUD report Sustainable Urban Transport Project, India, the Road network
hierarchy in Ahmedabad is as follows:
Table 2- 5: Road Network Hierarchy

Type Road length (km) | % of network
Ring road & Radial road (Arterial and Collector) 347 14.2
Sub-Arterial and Collector 923 37.9
Other Roads 1166 47.9
Total 2436 100

Source: MOUD Report for Sustainable Urban Transport Project, India
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Figure 2- 3: Existing Road Network in Study Area

2.3.5 Mode wise Vehicle Registration Data

Aggregated total registered passenger vehicles in Ahmedabad and Gandhinagar city is
around 50 lakhs till the month of November, 2024.

Table 2- 6: Registered Vehicles of the Study Area in 2024

Sl. No. Vehicle Category Ahmedabad City Gandhinagar City

1 Four wheeler (invalid carriage) 1,491 567

2 Heavy goods vehicle 32,077 14,254

3 Heavy motor vehicle 621 344

4 Heavy passenger vehicle 4,437 12,160

5 Light goods vehicle 80,003 28,163

6 Light motor vehicle 8,49,765 2,36,430

7 Light passenger vehicle 33,832 11,789

8 Medium goods vehicle 10,160 3,338
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Sl. No. Vehicle Category Ahmedabad City Gandhinagar City
9 Medium motor vehicle 1,145 605
10 Medium passenger vehicle 2,362 2,548
11 Other than mentioned above 5,996 2,729
12 Three wheeler (NT) 50 10
13 Three wheeler (T) 2,44,008 34,453
14 Two wheeler (invalid carriage) 2,111 355
15 Two wheeler (NT) 30,05,082 4,45,035
16 Two wheeler (T) 453 2
Total 42,73,593 7,92,782

Source: RTO Ahmedabad, and Gandhinagar

Registered passenger vehicles consist of around 70% of the total registered vehicles in
the region.

Trend of registered vehicles including both passenger and goods vehicles across
Ahmedabad from Financial Year 2006 to 2020 are as below:

Number of Vehicles in Millions

FY FY FY FY FY FY FY FY FY FY FY FY FY
2006 2007 2008 2009 2012 2013 2014 2015 2016 2017 2018 2019 2020

Source: https://www.statista.com/statistics/665754/total-number-of-vehicles-in-ahmedabad-india
Figure 2- 4: Registered Motor Vehicles Trend in Ahmedabad

Public Transport

Passenger trips within the study area consisting of Ahmedabad and Gandhinagar
Region is highly dependent on bus and auto which is an intermediate mode of
transport. There are three public bus services being operated in the region. The
services are namely Ahmedabad Municipal Transport Service (AMTS) City Bus
Services, Bus Rapid Transit System - JANMARG and Vallabhipur Transportation Co-
Operative Society Pvt. Ltd. (VTCOS).

Ahmedabad is a city that is connected with 631 km network of Bus routes comprising of
Bus Rapid Transit System -JANMARG and Ahmedabad Municipal Transport Service
(AMTS) City Bus Services. BRTS services are operated by Ahmedabad Janmarg
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Limited (AJL), a special purpose vehicle (SPV) formulated by Ahmedabad Municipal
Corporation, Ahmedabad Urban Development Authority and Government of Gujarat to
govern the BRTS operations in the city. In Gandhinagar, the city bus services are
operated by Vallabhipur Transportation Co-Operative Society Pvt. Ltd. (VTCOS), a
private bus service operator.

Ahmedabad Municipal Transport Service (AMTS)

AMTS have been providing bus services in Ahmedabad since 1947. It is a system that
consists of 201 routes and covers 549 km of route length. Coverage area of AMTS is
spread over 88% of developed AMC area. As per AMTS data 2012, it caters to 11% of
trips within the city i.e. 0.9 million passengers per day.

The observed speed of AMTS is approximately 17km/hr, and most of the routes (70%)
pass through walled city area, hence the city centre is very well connected to most parts
of the city. Majority of the AMTS bus route is structured around the walled city, as
historically walled city is used to be the commercial hub of the city. Currently, the new
developed residential clusters near Sarkhej-Gandhinagar Highway, Bodakdeyv,
Prahladnagar predominantly new-west zone is lacking in terms of high frequency of
AMTS routes. Currently AMTS has 7 bus depots, 11 bus terminals and 3 bus terminals
cum depots.

It was found that Lal Darwaza Bus terminus which is located at the old city of
Ahmedabad is the major terminal catering to 30% of the routes i.e. AMTS 79 routes
followed by Manin Nagar Bus Terminus which caters to 13% of the routes.
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Figure 2- 5: AMTS Route network

BUS Rapid Transit System (BRTS) - “Janmarg”

Janmarg BRTS services commenced in the year 2009 as the first closed system BRTS
in India. Currently the BRT system operates on 18routes with a network length of 160
kms. The BRT attracts a 2-lakh passenger daily. The 18 operational routes operate with
peak headways of 2.5 to 3 minutes. Due to the dedicated corridors and Bus priority
system at major intersections, the peak hour operational speeds of BRT buses are
25kmph which is more than AMTS buses. The current BRT network connects the
important origins and destination plus the transit interchanges such as railway stations,
regional bus terminals, and university areas, industrial areas such as Narol, Naroda;
residential and commercial hubs and recreational public spaces such as Kankaria Lake.
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Figure 2- 6: BRTS Route network

Vallabhipur Transportation Co-Operative Society Pvt. Ltd. (VTCOS) City Bus
Service

VTCOS is the city bus service in Gandhinagar, operated by a private organisation. It
has been operating city buses in Gandhinagar since 2009, with 11 buses in the first
Phase. Currently VTCOS operates 45 buses in GUDA and GNA area. These buses
operate on 9 routes and run on Compressed Natural Gas (CNG). The nine routes of
VTCOS are

i Kh-1 to Akshardham

ii. Akshardham to Pathikashram,
iii. Ch-0to Gh-7

iv.  Ch-0 to Sector 19/20

v.  Adalaj to Chiloda

vi.  Pethapur to Gh-1
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vii. VasaniaMahadev to Pathikashram
viii. Vavol to Sector 21
iXx. Gh-0 to Akshardham via sector.

The headways of the buses range from 10 minutes to 20 minutes. The average
occupancy of the bus for all the routes is around 40. The observed occupancy of the
bus during peak hour was found to be more than 100%.
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Ahmedabad Metro
Ahmedabad Metro is connecting the city of Ahmedabad, Gandhinagar, and the very
ambitious Gujarat International Finance Tech-city (GIFT). The existing metro is
currently operational on two corridors which forms the phase-| of the MRTS network:

1. Thaltej Gam — Vastral Gam (E-W Corridor)

2. APMC - Motera Stadium (N-S Corridor)

The Phase-ll of the MRTS system is currently under construction which links
Ahmedabad city to Gandhinagar is as follows:
1. Motera Stadium — Mahatma Mandir. (Extension of N-S Corridor)
and
2. Branch line from Gujarat National Law University (GNLU) linking
Pandit Deendayal Energy University (PDEU) and GIFT City

Moreover, as an extension of the said MRT system, two extensions of Phase-Il are
being considered to enhance the connectivity to important economic and transportation
nodes. The two additional corridors being considered are as follows:

1. Phase-ll (A): Koteshwar Road to Ahmedabad Airport

2. Phase-ll (B): Extension of MRTS Corridor in GIFT City

Legend - /
Phase-I p— /o o
Phase-l| === 51133 S %
Phase-Il (A) s A Gandhlnog‘?w'
Phase-II (B) 3 y

Kudasan

. Adalaj
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Figure 2- 8: Ahmedabad Metro Route Map
Gujarat Metro Rail Corporation Ltd. (GMRCL) is responsible to build and operate this
network. It will provide rapid mass transit connectivity for the twin cities. Along with
existing BRTS and AMTS service, metro would boost the public transport commuters
for the region and hence help in de-congesting city roads.

2.4ANALYSIS OF EXISTING TRAFFIC AND TRAVEL PATTERN

The primary surveys consist of three campaigns; one was done in 2018 for initial DPR
preparation. Later, another exercise was done in 2023 for the purpose of DPR updating
and model updating and validation. Further, the Phase-Il network is getting updated in
the present DPR and accordingly some additional primary surveys are conducted in
2025. On ground primary study conducted includes reconnaissance survey on the
proposed metro corridor and supporting traffic surveys as mentioned below:

Classified Traffic Volume Count Survey

Origin Destination Survey and Occupancy Survey
Bus Terminal Volume Count Survey

Bus Terminal Passenger OD Survey

Speed and Delay Survey

Willing to Pay Survey

o0k wd -~

Table 2- 7: Description of Type of Surveys (2018)

Sl. Type of Survey No of
No. Types of Survey Location Locations
Mid-Block 26
1 Traffic Volume Count (24 hrs for 1 day) Screen Line 10
Cordon 12
Mid-Block 14
Road Side Interview — OD Survey (16 hrs for 1 d oc':
2 day) Screen Line 6
y Cordon 6
3 Bus Terminal Volume Count (24 hrs for 1 day) 10
4 Bus Terminal - OD Survey (16 hrs for 1 day) 10
5 Willing to Pay Survey (16 hrs for 1 day) 10
Table 2- 8: Description of Type of Surveys (2023)
Sl. Type of Survey No of
No. Types of Survey Location Locations
1 Traffic Volume Count (24 hrs for 1 day) Mid-Block 4
2 Road Side Interview — OD Survey (16 hrs for 1 day) Mid-Block 1
3 Airport Terminal OD Survey (16 hrs for 1 day) 2
Table 2- 9: Description of Type of Surveys (2025)
SI. Type of Survey No of
No. Types of Survey Location Locations
1 Traffic Volume Count (24 hrs for 1 day) Mid-Block 3
2 Turning Movement Count (24 hrs for 1 day) Intersection 1
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Table 2- 10: Traffic Volume Count and Origin-Destination Locations for 2018

Location ID Survey Locations City Area
C1 Indroda Circle, Info City Bus Station Gandhinagar
C2 Gandhinagar Circle Gandhinagar
C3 Gandhinagar Bijapur Road, Near Charedi Gandhinagar
C4 Mahatma Mandir Road, Sector 13 Gandhinagar
C5 Gandhinagar Bypass Road Gandhinagar
C6 PDPU Road to GIFT City, Near Intersection GIFT
C7 Zundal Motera
C8 NH 59 And Sardarpatel Ring Road Intersection Ahmedabad
C9 Kolavada - Gandhinagar Road Gandhinagar

C10 Vastral Road and Sardarpatel Ring Road Intersection Ahmedabad
C11 Jawaharlal Nehru Road, Near Sanklitnagar Ahmedabad
C12 Chanlodia Road and SG Hwy Intersection Ahmedabad
S1 Rd 5, Swami Narayan Gurukul Vidyalaya Gandhinagar
S2 Railway Crossing Near Road 7 and KH Road Intersection | Gandhinagar
S3 Saraspura Road and Kalupur Bridge Railway Crossing Ahmedabad
S4 Gandhi Bridge, Adwait Ashram Ahmedabad
S5 Swami Vivekananda Road Bridge Ahmedabad
S6 Bhagtacharya Road Bridge Ahmedabad
S7 Thaltej Road Railway Crossing Ahmedabad
S8 Gandhinagarahmedabad Road and Airport Road Ahmedabad
S9 Power House, Sabarmati Railway Station Ahmedabad
S10 Koba Circle Koba

M1 Koteshwar Bhatt Road, Motera to Airport Motera

M2 Road 5, Near Sector 24 Ahmedabad
M3 Road 5, Near Harshithanagar, Sec 23 Gandhinagar
M4 Road 5, Near Sector 22 Gandhinagar
M5 Road 5, Near Sector 21 Gandhinagar
M6 CH Road, Sector 10B Gandhinagar
M7 CHH Road, Near Sector 10 Gandhinagar
M8 Road 3, Near Sector 10 Gandhinagar
M9 CH Road, CH 7 Bus Stop Gandhinagar
M10 CH Road, Sector 1C Gandhinagar
M11 Motera Stadium Road Motera

M12 Drive in Road, Nilmani Society Ahmedabad
M13 Drive in Road, Professor's Colony Ahmedabad
M14 Sp Stadium road and commersix road junction Ahmedabad
M15 Akhbarnagar circle Ahmedabad
M16 Narol - Sarkhoj Road, near Ice Factory Road Ahmedabad
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Location ID Survey Locations City Area
M17 Dr Jivraj Mehta Marg Ahmedabad
M18 Manubhai Jadhani Marg, near Jainnagar Ahmedabad
M19 Kasturba Gandhi Road and Mirzapur Road Junction Ahmedabad
M20 BRTS Corridor, Ramnagar Ahmedabad
M21 Wadaj Ahmedabad
M22 Anjali Ahmedabad
M23 Vastral Road, near Madhav Nagartekra Ahmedabad
M24 Amraivadi Road, near Jantanagar Ahmedabad
M25 Amraivadi Road Ahmedabad
M26 Rajpur - Gomtipur Road, Masjid-e-Ammar Ahmedabad

The survey locations as identified are given in the following figure.
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Figure 2- 9: Primary Survey Location Map, 2018
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Table 2- 11: Traffic Volume Count and Origin-Destination Locations for 2023

Type of Survey TVC & OD Locations City Area
Traffic Volume Count |GIFT Bridge (PDPU Road) GIFT
Traffic Volume Count |East Gate of GIFT City GIFT
Traffic Volume Count|GIFT City Circle (GIFT Road) GIFT

Traffic Volume Count Indira Bridge Circle (Airport Road) |Ahmedabad
Origin-Destination |Ahmedabad Airport Terminal 1 Ahmedabad
Origin-Destination |Ahmedabad Airport Terminal 2 Ahmedabad

Origin-Destination |Indira Bridge Circle Ahmedabad
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Figure 2- 10: Primary Survey Location Map for Surveys Conducted in 2023

Table 2- 12: Traffic Volume Count Locations for 2025
Type of Survey TVC & TMC Locations

lIT Gandhinagar Main Gate
Basan Road
Traffic Volume Count (TVC) |Shahpur Road
Turning Movement Count (TMC)|Shahpur Road and GIFT City Road Intersection
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Figure 2- 11: Priméry Survey Location Map for Surveys Conducted in 2025

Classified Traffic Volume Count

Classified traffic volume count survey in 2018 was conducted at the 48 identified
locations, which includes Screen line, Mid-Block and Cordon points. The same surveys
in 2023 were conducted at 4 locations to gauge the change in traffic flow trends.
Further, additional traffic volume count surveys are conducted at 4 locations in 2025.
Traffic volume data is required to expand the origin-destination (O-D) Survey data to the
total volume at respective O-D location. The TVC and the Occupancy Survey data
assessment is done to obtain Average Daily Traffic (ADT), Hourly variation and Peak
Hour flows, Directional distribution by hour of the day and modal split.

From assessment of traffic volume, it was observed that Screen line 4 (from 2018
survey) which is located at the Gandhi bridge has the highest traffic volume of 1,06,833
(97,000 PCU’s) whereas the lowest traffic volume was observed at Cordon point 6
(from 2018 survey) located at PDPU road, which is a link to the GIFT City. Observed
passenger traffic volume at all locations are presented below:

Table 2- 13: Location-wise Total Passenger, Vehicles and PCU (2018)

Location Total Total Total | Location Total Total Total
ID Passenger | Vehicles | PCU's ID Passenger | Vehicles | PCU's
C1 58,269 31,833 | 27,242 M3 36,362 20,971 17,704
C2 24,104 14,012 | 12,003 M4 33,946 19,053 16,200
C3 17,452 9,815 8,369 M5 29,365 17,019 14,460
C4 24,744 15,000 | 12,673 M6 26,468 15,469 13,457
C5 5,576 2,425 2,149 M7 29,060 15,063 13,243
C6 924 691 497 M8 32,299 16,544 14,372
C7 49,975 28,138 | 24,587 M9 64,209 36,504 31,215
C8 18,260 11,172 9,913 M10 68,236 38,200 32,617
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Location Total Total Total | Location Total Total Total
ID Passenger | Vehicles | PCU's ID Passenger | Vehicles | PCU's
C9 12,708 6,607 6,307 M11 59,426 30,718 26,642

Cc10 30,527 19,237 | 16,414 M12 68,139 39,914 34,610
C11 37,856 21,616 | 19,381 M13 89,506 49,541 43,131
C12 36,055 20,281 17,857 M14 1,34,720 74,172 64,353
S1 37,123 20,169 | 17,088 M15 1,19,553 63,091 57,763
S2 23,017 13,603 | 11,482 M16 87,911 51,053 47,330
S3 76,792 42,980 | 37,286 M17 70,195 37,838 34,716
S4 2,08,105 | 1,06,827 | 97,000 M18 72,020 38,212 35,988
S5 1,31,698 75,325 | 65,469 M19 1,70,237 87,740 77,280
S6 1,26,360 71,171 | 62,321 M20 1,22,375 66,463 58,526
S7 36,786 21,488 | 18,675 M21 1,28,640 66,917 60,844
S8 34,792 19,823 | 17,995 M22 67,530 39,993 34,902
S9 1,18,735 64,922 | 59,273 M23 28,749 17,973 15,677
S10 71,488 35,966 | 32,439 M24 40,934 24,463 22,140
M1 26,977 16,532 | 13,967 M25 32,069 20,537 18,407
M2 31,538 17,531 14,931 M26 40,846 24,034 21,523
Table 2- 14: Location-wise Total Passenger, Vehicles and PCU (2023)
Location Total Passenger | Total Vehicles | Total PCU's
GIFT Bridge (PDPU Road) 14,762 8,885 6,540
East Gate of GIFT City 19,627 11,702 8,656
GIFT City Circle (GIFT Road) 22,145 12,888 10,228
Indira Bridge Circle (Airport Road) 85,797 48,516 40,945
Table 2- 15: Location-wise Traffic Volume Count Summary for Surveys in 2025
IIT Gandhinagar
Main Gate Basan Road Shahpur Road
Location Palaj to | Gift City | Basan | lIT Road | Gandhinagar | Shahpur to
Gift City Circle to liIT to Bypass Rd | Gandhinagar
Circle to Palaj | Road Basan to Shahpur Bypass Rd
Passenger
Vehicle 3,516 3,234 1,682 1,899 1,201 1,255
Goods
Vehicle 229 170 66 60 22 20
NMT Vehicle 79 65 39 28 10 11
Total Vehicle 3,824 3,469 1,787 1,987 1,233 1,286
Total (PCUs) 3,142 2,810 1,363 1,505 882 904
Total
Passengers 7,268 6,765 3,484 3,880 2,339 2,449
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Location Shahpur Road and GIFT City Road Intersection
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Figure 2- 14: Traffic Volume in PCUs (24 Hours) for Different Directions at Shahpur Road
— GIFT City Road Intersection (2025 Survey)

Vehicular Composition

Vehicular composition recorded during the traffic volume study shows that majority of
the traffic is contributed by private vehicles of which 62% is two-wheeler and 25% is
four-wheeler, followed by 11% Intermediate Public transport modes and 1% by bus.
The surveys done in 2023 shows an increased share of cars/taxi as compared to the
scenario in 2018. One particular reason for the same is that the surveys were done on
routes on which people travel longer distances due to their spatial positioning.
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Figure 2- 15: Vehicular Composition for Ahmedabad and Gandhinagar (2018 Survey)
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Figure 2- 16: Vehicular Composition for GIFT City Area and Surrounding Areas of
Ahmedabad Airport (as per 2023 Survey)
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Figure 2- 17: Vehicular Composition for Different Survey Locations of 2025 Survey
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Figure 2- 18: Average Passenger Vehicle Composition for Different Survey Locations of
2025 Survey

Table 2- 16: Mode-wise Average Vehicle Occupancy from Past Survey

Two- Auto Rickshaw Car/ Other
Wheeler (Passenger) Van Shared IPT Bus
1.46 1.64 1.34 1.61 24.25

Table 2- 17: Mode-wise Average Vehicle Occupancy from 2025 Survey

Location ID Two Car/ Jeep/ Auto Mini | Stand. | Cycle Cycle
Wheeler Van Rickshaw | Bus Bus Rickshaw
IIT Gandhinagar
Main Gate 1.48 2.83 3.13 18.67 | 37.50 1.36 1.58
Basan Road 1.62 3.07 2.67 14.67 - 1.54 1.50
Shahpur Road 1.63 2.73 2.53 21.50 - 1.33 1.20
Average 1.58 2.88 2.78 18.28 | 37.50 1.33 1.20

2.4.2 Traffic Area Zoning

For the purpose of origin destination surveys, traffic demand modelling, estimating
travel pattern and updating loading and unloading at stations, 189 traffic area zones
were created within the study area boundary that comprises of GUDA, AUDA, AMC and
other areas beyond AUDA.
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Figure 2- 19: Traffic Area Zone Map

RIDERSHIP ESTIMATION
2.5.1 Planning Period

The base year of the study is considered as 2025. Demand forecasting on the network
was undertaken till 2055. In order to estimate the demand on the metro corridor, all
relevant data has been collated for the base year 2025 and secondary sources
available.
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