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EXECUTIVE SUMMARY

0.1 PROFILE OF THE CITY

Bengaluru city was built in 1537 by Kempegowda. During the British Raj, Bangalore
developed as a centre for colonial rule in South India. The establishment of the Bangalore
Cantonment brought in large numbers of migrant workers from Tamil Nadu, Andhra
Pradesh, and North Indian states for developing and maintaining the infrastructure of the
cantonment. The cantonment area covers nearly dozen revenue villages, which included
Binnamangala, Domlur, Neelasandra and Ulsoor to name a few.

The city which was originally developed as a Garden City over the years, slowly
transformed into an industrial and software hub of India. Bengaluru is known as the ‘IT
Capital of India’ and ‘Silicon Valley of India’ because of its role as the nation's leading
information technology (IT) exporter. Emergence of IT sector has overshadowed other
areas of development and has metamorphosed the city into a global hub. Indian
technological organizations viz. ISRO, Infosys and Wipro are headquartered in the city. It
is home to many educational and research institutions in India, such as Indian Institute of
Science (lISc), Indian Institute of Management (lIMB), National Law School of India
University (NLSIU), National Institute of Mental Health and Neurosciences (NIMHANS).
Numerous state- owned aerospace and defence, such as Bharat Electronics, Hindustan
Aeronautics and National Aerospace Laboratories are located.

Bengaluru has become a commercial, administrative, and military center for the Region
because of its salubrious climate and cosmopolitan nature of people. It was also known
as pensioner’s paradise with well-developed residential areas, roads with well grown
trees, good commercial establishments, shopping malls etc. Despite such growth it is
trying to maintain its character of garden city. The city continues to attract India’s best
and brightest human capital, given its undisputed status as the knowledge capital of India.
Access points to the City creates centralization of majority of the trips through Central
Business District (CBD) area, leading to traffic snarls. Travel demand has been increased
resulting in increased movement between the city center and suburbs. The road network
of the city consists of narrow roads which are not sufficient to cater to increased vehicles
and traffic.

Comprehensive Mobility Plan for Bengaluru was prepared in 2020 which identified the
major travel corridors including the corridor where mass rapid transit system for Phase-3A
of Bangalore Metro has been recommended.

In view of above, Bangalore Metro Rail Corporation Ltd. (BMRCL) intends to prepare
Detailed Project Report for Phase 3A corridor of Bangalore Metro for implementation. For
this purpose, BMRCL has engaged RINA Consulting S.p.A. for preparation of Detailed
Project Report for Bengaluru Metro Phase 3A from Sarjapura to Hebbal through Ibbalur,
Agara, Koramangala and Dairy Circle.

The study area includes the Greater Bengaluru Authority (GBA)/Bruhat Bengaluru
Mahanagara Palike (BBMP) with an area of 716.96 sq. km., adjoining areas of the
Bangalore Development Authority (BDA) with an area of 581.46 sq. km., some of the
portion of the Bengaluru International Airport Area Planning Authority (BIAAPA) with an
area of 227.85 sq. km., and the Bengaluru Metropolitan Region (BMR) with an area of
155.99 sq. km with a total area of 1682.26 sq. km. This study area has been considered the
same as that of the final Comprehensive Mobility Plan (CMP) for Bengaluru 2020. The
study area map is shown in Figure 0-1.
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FIGURE 0-1: STUDY AREA
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0.2 EXISTING TRANSPORTATION SYSTEM IN THE CITY

The total registered vehicular in Bangalore Metropolitan Region are 1.23 Crores vehicles
as of December, 2025 wherein two wheelers constitutes the highest of vehicular
registration every year. It can be seen that number of vehicles registration in Bengaluru
has increased from 61.12 lakhs to 1.23 Crores from year 2015-16 to 2024-25.

Road network inventory within the study area was carried out as a part of the study for
primary and secondary roads. It is observed that about 36.19% of the road length has a
right of way of 30m and above, which is followed by 20m to 30m (35.39%) and then by
10m to 20m (28.43%). No road stretch has a right of way below 10m. It was also found
that about 55.08% of the road has up to 2 lanes. 3 lane category constitutes 31.85% of the
road length. 13.07% of the road length has 4 lanes.

|_RINA__|
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The traffic counts both in terms of numbers of vehicles have been computed for the total
daily (24 hour) traffic at various screen line locations. It is observed that the peak hour
traffic count varies from 984 at St. John’s Church Cemetery Road to 80812 at Sankey Road
throughout a normal working day.

Road accident causes injuries, fatalities, disabilities and hospitalization with severe socio-
economic costs. As per the road accidents statistics for the years 2011 — 2025 (Dec), It can
be observed that the number of accidents has been continuously decreased from the past.
The overall decrease in road accidents indicates the better resultant of the public
awareness programs and strict enforcement of traffic rules by the state authorities.

The Mass Rapid Transit system, 'Namma Metro,' is being built in various stages. At present,
Phase-1 covering a length of 42.30 km on two lines. These lines run from Mysore Road to
Baiyappanahalli (Purple line) and Yelachenahalli to Nagasandra (Green line). In Phase 2,
which involves extending Corridor-1 (Purple line) and Corridor-2 (Green line), covering a
distance of 34.65 km. The extensions include Baiyappanahalli to Whitefield and Mysore
Road to Challaghatta (both part of the Purple line), as well as Yelachenahalli to Silk Institute
and Nagasandra to Madavara (both part of the Green line) and Two New lines i.e. Yellow
line from RV Road to Bommasandra for a length of 19.15 km and Pink line from Kalena
Agrahara to Nagawara for a length of 21.26 Km. Now, BMRCL is operating a length of 96.10
Km, which includes Phase-1 of 42.30 km, Phase-2 Extensions of 34.65 Km and Yellow line
of 19.15 km. The part of Phase-2, Phase-2A & 2B are under construction and Phase-3
preliminary activities and tendering for construction are in progress.

0.3 TRAVEL CHARACTERISTICS AND DEMAND ESTIMATES

The Study area includes Greater Bengaluru Authority (GBA) / Bruhat Bengaluru
Mahanagara Palike (BBMP) with an area of 716.96 sq. km., adjoining areas of the
Bangalore Development Authority (BDA) with an area of 581.46 sq. km., some of the
portion of the Bengaluru International Airport Area Planning Authority (BIAAPA) with an
area of 227.85 sq. km., and the Bengaluru Metropolitan Region (BMR) with an area of
155.99 sq. km with a total area of 1682.26 sq. km.

Classified traffic volume count surveys have been conducted at 22 screen line points in the
peak hours (08:00 AM to 12:00 PM and 05:00 PM to 09:00 PM) on a typical fair weather
working day. Itis observed that the traffic at different location varies from 984 at St. John's
Church Cemetery Road to 80812 at Sankey Road. The other locations exhibiting high traffic
volume at peak hours are Malur Byranhalli Road, Dr.Puneeth Rajkumar Road and Old
Airport Road.

Origin-Destination (O-D) survey of the vehicles entering the study area was also conducted
at the 6 cordon locations. It was found that Work trips constitute of about 55.80% of total
trips, which is followed by business trips (23.10%), education (12.0%) and social/recreation
trips (6.10%); and the trips for other purposes (3.1%).

The PT Stop survey was carried out at 23 bus stops (both sides) to assess the maximum
boarding and alighting of passengers at different stops. It is observed that Madivala bus
stop caters to the 13555 passengers followed by NIMHANS bus stop with 11044
passengers.

The pedestrian volume counts were carried at 24 locations in the study area. The
maximum daily pedestrian volume of 11060 is observed at Hebbal junction with least of
851 observed at Agara lake.

Parking surveys was conducted at 10 locations identified at on-street parking stretches
and off-street parking lots for 16 hours on fair weather working day. The maximum parking
demand over the day is observed to be 303 ECS at Gangenahalli followed by 238 ECS at
Dommasandra.
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Household Interview Survey on a sample basis was carried out as a part of the study to get
the information spread over the study area. It is observed that about 70.2% of the trips
are performed for work and business purpose together, whereas 14.7% trips are education
and about 15.1% trips which includes shopping, social, health and recreation.

The projected population, employment in the years 2021, 2031, 2041 and 2051 for the
study area is presented in Table 0-1.

TABLE 0-1: PROJECTED POPULATION AND EMPLOYMENT FOR STUDY AREA

Employment

2031 | 2,14,02,809 | 1,07,01,405
2041 | 2,77,10,624 | 1,41,32,418
2051 | 3,46,66,428 | 1,80,26,542
2061 | 4,09,76,909 | 2,13,07,993

A four-stage travel demand model has been used for transport demand forecasting. The
maximum peak hour peak direction trips (PHPDT) are shown in the Table 0-2.

TABLE 0-2: MAXIMUM PHPDT ON CORRIDOR

Max PHPDT

Corridor

Phase-3A 2033 2041 2051 2061 2063
(Hebbal —
Sarjapura) 24,834 28,044 33,050 40,062 41,465

Total Daily Boardings on the study corridor for the years 2033, 2041, 2051, and 2061 is
presented in Table 0-3.

Table 0-3: DAILY PASSENGER BOARDINGS

Daily Boardings

Corridor

Phase 3A 2033 2041 2051 2061 2063
(Hebbal —
Sarjapura) N YR Y e 11,61,411 13,58,365 13,96,203

Total Daily Passenger Trips on the study corridor for the years 2031, 2041, 2051, and 2061
is presented in Table 0-4.

TABLE 0-4: DAILY PASSENGER TRIPS

Daily Ridership (in Lakh)

Corridor

Phase 3A 2033 2041 2051 2061 2063
(Hebbal —
Sarjapura) AR 7,20,322 8,50,966 9,50,856 9,70,842
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0.4 SYSTEM & TECHNOLOGY SELECTION

Considering the city specific characteristics, traffic demand, availability of right of way,
Medium Metro rail system, which can cater to design PHPDT is proposed to be adopted
for Bangalore Metro Phase-3A corridors. The system specifications are tabulated below:

system Specification

Traffic Handling capacity (PHPDT) 60’009 W',th 6 car tra|r!s .
(Considering peak period headway of 2 minutes)
Minimum radius of Min. for elevated = 120m
| q curvature Min. for UG = 200m
Ali t
‘shmentan Gradient 4%
Gauge
Gauge Standard gauge (1435 mm)
Traction System 750 V DC Third Rail
Signaling System Communication Based Train Control (CBTC) System
Telecommunication System GE (Gigabit Ethernet) based system
Coach Width 2.88 m wide coaches
6 car - DMC-TC-MC-MC-TC-DMC
Train C - Capable of GoA4 operation
rain Composition
P Every coach should be fully interchangeable with anyother
coach of same type.
Coach construction Light weight stainless steel body
Axle load <157
Rolling Stock Braking System Regenerative Braking
Propulsion system 3 phase drive system with VVVF control
Max. Design speed: 90 kmph Max. Operating Speed: 80 kmph
Average Acceleration rate from 0-30 kmph: 1.0 m/s? £ 5%
Performance Average Deceleration from 80 kmph to 0 kmph: 0.95 m/s?
Characteristics +5%
Instantaneous full-service deceleration: 1.1 m/s?
(>1.3m/sec? during emergency)

0.5 CIVIL ENGINEERING & ALIGNMENT DETAILS

0.5.1 Geometric Design Parameters
TABLE 0-5: DESIGN CRITERIA

[ sl.No. | Criteria ] Dimensions |

1 Gauge 1435 mm
2 Design Speed 90 Kmph
3 Maximum Axle Load <15 MT
4 Electric Power Traction 750 V DC (3rd Rail)

TABLE 0-6: HORIZONTAL CURVE PARAMETERS

. Elevated Underground
Description . o
Section Section

- . . L . 120 ith
Minimum radius on main running lines other than stations mwi * 200m
check rail
Minimum curve radius at Depot & other lines 100m 120m
Minimum curve radius at passenger stations 1000 m 1000m

|_RINA_|
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Descrintion Elevated Underground
P Section Section
Maximum permissible cant (Ca) 110 mm 110mm
Maximum cant deficiency (Cd) 100 mm 100 mm

* Check rails are to be provided on circular curves of less than 190m radius including their
transition curves

TABLE 0-7: TRACK CENTRE AND HEIGHT IN ELEVATED SECTION

.. Minimum Rail Level above
Parameter Minimum Track Centre
Ground Level

Mid-Section 420 m* 7.50 m**
Station 4.20m 12.50 m
Note:

* Track centre in elevated section can be modified as per the choice of
girder/super structure. For Double U-girder minimum 4.85 m track centre will be
provided.

** For |-girder and Box-girder, Minimum Rail Level above Ground Level shall be
8.50 m

TABLE 0-8: GRADIENT PARAMETERS

Gradient at Mid-Section Upto 2% Upto 4% (compensated)

Gradient at Stations Level Upto 0.25%
TABLE 0-9: VERTICAL CURVE PARAMETERS

Desirable Radius on Main line 2500 m
Absolute Minimum Radius on Main line 1500 m
Minimum Length of Vertical Curve 20m

0.5.2 Engineering Survey
Topographical Surveys for the corridor were conducted based on differential GPS.

0.5.3 Geotechnical Investigations

In total, 68 boreholes have been drilled along the corridor. Bore Holes have been drilled
upto a maximum 30.00 m depth each for all along the length of proposed metro alignment.

0.5.4 Optimisation Study by M/s. SYSTRA

Underground Section: The Phase-3A project has been approved by Government of
Karnataka on 10.01.2025 and the DPR has been submitted to Gol on 15.01.2025 for
approval. As per the joint proceedings dated 06.06.2025 (MoHUA and BMRCL), M/s
SYSTRA has been appointed by BMRCL for Review and Examine the DPR of Phase-3A New
Metro line work from Sarjapur to Hebbal Underground Tunnel and stations and propose
optimised solution. The scope of work consists in examination of DPR, focussing on the
cost optimisation of underground portion, review of the DPR, study of layouts along with
design and construction requirements, track and alignment review and station size in
study, tunnels, optimisation of system, design, cost estimates etc. M/s SYSTRA has
submitted the study report and the same has been discussed with MoHUA in various
meetings. The optimisation study report is attached as Annexure. Accordingly, the
alignment and station chapters of UG section has been updated along with the UG cost
and land requirement for UG stations and ramp etc.

Ra |
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The UG section length has been reduced from 14.449 km to 14.280 km (0.169 km
reduction). The UG stations are reduced from 11 nos. to 10 nos. (one station Veterinary
college has been removed). UG Twin tunnel cost and UG station cost also reduced.

0.5.5 Alignment Description

The Proposed Bengaluru Metro line Phase-3A connecting Sarjapura to Hebbal provides
connectivity from Southeast to North of Bengaluru via CBD area. The proposed line is
37.804 Km length and has 27 stations with both elevated and underground section. The
elevated section is from Sarjapura to Koramangala 3™ Block and Ganga Nagar to Hebbal.
The underground section is from Koramangala 2" Block to Ganga Nagar. (The elevated
section length is 23.524 Km with 17 stations and UG section length is 14.280 Km with 10
stations). The Phase-3A corridor is 37.804 km long starting from Ch: (-)1715m and running
upto Ch: 36089m.

The proposed corridor starts from Sarjapura and the elevated alignment is traversing on
the median of the Sarjapura main road from Sarjapura and continue upto Ibbalur junction
and then the alignment turn towards left at Manipal Hospital at Ibbalur junction (Sarjapura
Cross) and traverses along the Outer Ring Road (ORR). Then, the alignment crosses the
ORR Metro after Ibbalur flyover and reaches Agara. After Agara station the alignment turns
towards right side from ORR and then continue upto Koramangala 2™ Block (St.John’s
Hospital) on Sarjapura Main Road via Jakkasandra and Koramangala 3" Block.

The underground alignment starts from Koramangala 2™ Block (St.John’s Hospital) on LHS
of main road and then turns towards right side on Hosur Road and then reaches Dairy
Circle. From Diary circle, the alignment traverses via NIMHANS hospital on Hosur road, KH
road (Shanthi Nagar), Mission Road, Kalinga Rao Road (near Town Hall/BBMP), Hudson
Circle, Nrupathunga road (KR Circle), Sheshadri road, Palace Road, Basaveshwara circle,
Sankey road at Golf Course. Then the alignment traverses on RHS of Bellary Road (outside
the main road and near to compound wall of Palace grounds) and continue upto Mekhri
Circle and then the alignment turns towards left side of Bellary Road.

After Mekhri Circle station, again the elevated alignment starts from Ganga Nagar (Bellary
Road) on LHS and continue upto Hebbal Flyover outside the service road and then the
alignment turns towards right over the Hebbal Flyover and reaches Hebbal station on RHS
side of flyover.

The Phase-3A Metro line passing through Central Business District of Bengaluru are
proposed as underground stations without disturbing on ground developed features from
Koramangala to Mekhri Circle connecting places like Dairy circle, NIMHANS, Shanthi Nagar,
Town hall, K.R Circle, Basaveshwara Circle, Bangalore Golf Course and Palace Guttahalli.
This provides connectivity to many public buildings, Judicial courts, Government offices,
Commercial establishments, Hospitals and well-established institutions along with the
residential areas.

TABLE 0-10: ABSTRACT OF HORIZONTAL CURVES

Curve Radius No. of iyl i R
(m) Occurrences
1 <150 3 330.928 4.53%
2 >150 <300 20 4371.164 59.85%
3 >300 <500 10 1435.307 19.65%
4 >500 <800 6 632.586 8.66%
5 >800 <1000 3 450.223 6.16%
6 >1000 1 82.931 1.14%
TOTAL 43 7303.139 100%
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Executive Summary

Description T, enEt Percentage
P Occurrences (m) &

1 Level(0%) 4307.458 25.13%
2 >0% to 1% 6 5036.11 29.38%
3 >1% to 2% 4 1661.094 9.69%
4 >2% to 3% 8 3445.549 20.10%
5 >3% 9 2690.109 15.69%
TOTAL 40 17140.32 100%

0.5.6 Land Requirement
Land will be required for the following main components:

MRTS Structure - Viaduct (including Route Alignment)

Station Building, Entry/Exit Structures, Ramps, Parking, Multimodal Integration

Facilities, Staff quarters

UG Stations and UG Ramp.
Maintenance Depot

Property Development (PD)
Temporary casting yard and work sites
RSS/TSS

Abstract of land and structures requirements for different components of corridors are given
in Table 0-12.

TABLE 0-12: LAND & STRUCTURES REQUIREMENT FOR PHASE 3A

Puroose Permanent | Temporary
P Land (Sgm) | Land (Sgm)

Viaduct, Portals, Depot Entry, Pocket Track, 3rd Line etc. 15041
Elevated Station Portion and Entry & Exit 6246
Central ve Ram.p 2750
Government UG Statl.on : 9202
Road Widening 624
MMI 5692
Sub Total A 39555 7242
Viaduct, Portals, Depot Entry, Pocket Track, 3rd Line etc. 14995
Elevated Station Portion and Entry & Exit 4426
UG Ramp 6564
UG Station 28870
State Road Widening 111
Government
MMI 5929
RSS 3979
Additional Land at Hebbal for MMI and PD 36422
Sub Total B 101296 14826
Viaduct, Portals, Depot Entry, Pocket Track, 3rd Line etc. 23822
Elevated Station Portion and Entry & Exit 16302
UG Ramp 2668
UG Station 26326
Road Widening 20184
Private MMI 1679
Parking and PD 3371
Depot 202245
Staff Quarters 37361
UG Pocket Track 4100
Sub Total C 338058 9346
Grand Total 478909 31414
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FIGURE 0-2: PROPOSED CORRIDORS OF PHASE-3A

BANGALORE METRO RAIL NETWORK: PHASE-1, 2, 2A, 2B, 3, AND 3A
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0.6 STATION PLANNING

0.6.1 Station Planning
The stations have been planned based on the basis of following parameters:

a) Station planning is dependent on the peak hour traffic load for each station in the
design year.

b) The station is planned for 6 cars train.

¢) The total evacuation time for the movement of all passengers in an emergency from
platform level to the landing at the next level does not exceed 5.5 minutes in elevated
stations considering that the stations are open and the risk is much less.

d) The station planning is in compliance to the “Guidelines and space Standards for
Barrier Free Built Environment for Disabled and Elderly persons” published by the
Ministry of Urban Affairs and Employment India in 1998.

e) Two typical designs have been suggested for various station (Table 0-13) and these
will form basis for planning of all the stations (Table 0-13)

TABLE 0-13: TYPICAL DESIGNS

m Proposed Type Elevated/At-grade/UG |  Remarks |

Type A Elevated 135 x23.5m
2 Type B Underground 170 x 21.15m

TABLE 0-14: LIST STATIONS OF PHASE-3A CORRIDOR

Inter
Elevated/ | Chainage | station Existing Proposed

Name of Station Station Size

UG (km) distance GL(m) RL (m)
(Km)

y | SanapuraTerminal Elevated | -1.207 - 881.668 | 895.500 | 135mX23.5m
Station
2 | Sarjapura Elevated -0.062 1.145 886.740 901.500 135mX23.5m
3 Kada Agrahara Road Elevated 1.469 1.531 881.465 898.330 135mX23.5m
4 | Sompura Elevated 3.020 1.551 880.726 895.710 135mX23.5m
5 | Dommasandra Elevated 4.690 1.670 901.813 916.428 135mX23.5m
6 | Muthanallur Cross Elevated 5.773 1.083 914.882 930.484 135mX23.5m
7 | Ambedkar Nagara Elevated 8.855 3.082 895.880 911.319 135mX23.5m
8 Carmelaram Elevated 10.287 1.432 903.187 919.345 135mX23.5m
9 | Doddakannelli Elevated 11.591 1.304 882.984 899.205 135mX23.5m
10 | Kaikondrahalli Elevated 12.713 1.122 878.397 894.427 135mX23.5m
11 | Bellandur Gate Elevated 13.959 1.246 885.482 901.431 135mX23.5m
12 | Ibbalur Elevated 15.009 1.050 885.852 902.908 135mX23.5m
13 | Agara Elevated 16.698 1.689 877.799 893.00 135mX23.5m
14 | Jakkasandra Elevated 18.147 1.449 884.900 901.067 135mX23.5m
15 | Koramangala 3rd Block Elevated 19.080 0.933 894.265 908.600 135mX23.5m
16 | Koramangala 2nd Block UG 20.307 1.227 896.868 881.479 | 170mx21.15m
17 | Dairy Circle UG 22.058 1.751 907.085 891.208 | 170mx21.15m
18 | NIMHANS UG 23.048 0.990 910.069 894.127 | 170mx21.15m
19 | Shanthi Nagara UG 24.663 1.615 886.662 871.519 | 170mx21.15m
20 | Town hall UG 26.084 1.421 901.441 884.814 | 170mx21.15m
21 | KR Circle UG 27.193 1.109 908.246 887.000 | 170mx21.15m
22 | Basaveshwara circle uG 28.505 1.312 923.764 908.256 170mx21.15m
23 | Bengaluru Golf Course UG 29.686 1.181 931.628 914.585 | 170mx21.15m
24 | Palace Guttahalli UG 30.692 1.006 922.147 903.065 | 170mx21.15m
25 | Mekhri Circle UG 31.965 1.273 941.133 923.556 | 170mx21.15m
26 | Ganga Nagar Elevated 34.296 2.331 915.097 924.963 135mX23.5m
27 | Hebbal Elevated 35.509 1.213 892.058 916.185 135mX23.5m
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0.6.2 NMV and Pedestrian Facilities

Pedestrian facilities like continuous footpath of 2m wide, demarcation of pick and drop for
PT/IPT, Zebra crossing at intersections, tabletop crossings, relocation of encroachments,
strengthen of ROW have been proposed near the station influence area for ease for
pedestrian movement. For non-motorized vehicles facilities like cycle tracks have been
planned on the basis of land availability near the station for seamless movement.

0.6.3 Accessibility for Differently-abled

The proposed Metro Rail system should be user-friendly ensuring accessibility to persons
with disabilities, people travelling with small children or are carrying luggage, as well as
people with temporary mobility problems and the elderly persons. The standards are
extracted from ‘Guidelines for Pedestrian Facilities' and ‘NBC 2016 Guidelines’, ‘Space
Standards for Barrier Free Built Environment for differently abled and Elderly Persons' and
other standards. Standard for differently- abled facilities within station areas will be
provided for seamless movement around metro stations.

0.7 INTERMODAL INTEGRATION

0.7.1 Intermodal Integration with Existing Modes

The intermodal integration proposals have been formulated for facilitating traffic dispersal
and circulation facilities based on the following considerations:

e Minimizing pedestrian/vehicle conflicts and effective passenger interchange with
feeder modes

e Facilitating passenger interchange with other transit systems.

e Circulation area with designated space for embarking and disembarking for vehicular
traffic and NMT.

e Availability of total carriageway and footpath widths required to cater to the
proposed traffic volumes and relocation of vendors/hawkers.

0.7.2 Feeder Bus System

The feeder buses have been proposed of high quality, ultra-modern and customer
oriented that can deliver fast, comfortable and cost-effective urban mobility. Easy- to-
board (low floor), attractive and environmentally friendly buses with air conditioning
having capacity of 35 (Mini-buses) are proposed for feeder system.

Based on the peak hour demand, feeder buses have been estimated for various horizon
years 2033, 2041, 2051 and 2061 are 108, 149, 190 and 231 respectively. Public bicycle
sharing is provided for the passengers for 1 km to 2 km of the Metro station’s influence
area.

Some of the essential features of an integrated multi-modal urban transport system are
the physical integration of public transport services, fares, ticketing, infrastructure
provision, management, pricing, and integration of transport authorities.

0.8 TRAIN OPERATIONS PLAN

The train operation plan for the proposed corridor will be based on the following salient
features:

e Running of services for 19 hours of a day (5:00 hrs to 24:00 hrs) with a station dwell
time of 20-30 seconds.

e Commercial average speed of 34 kmph.

e Make up time of 5% with 8% coasting.
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e Adequate services to ensure comfortable journey for commuters even during peak
periods.

The train operation plan is envisaged for Bangalore Metro Phase-3A with 6 car rake
composition during the initial years of operation. The infrastructure and train operation
plan for the corridor is proposed to be designed for 6 car rake composition for the design
year.

Based on the traffic demand, the details of the proposed train operation plan for Bangalore
Metro Phase-3A is given in Table 0-15.

TABLE 0-15: TRAIN OPERATION PLAN WITH AW4 LOADING

Horizon Years 2033 2041 ‘ 2051 2061 2063
Cars/ Train 6 6 6 6 6
Headway in minutes 4.5 4 3.5 3 2.5
Trips Per Hour 13 14 17 20 21
Corridor: Capacity Achieved
Sarjapura (Crush) @ 6 person 20,462 22,063 26,758 31,480 33,075
to Hebbal per sg.m
Capacity Provided
(Dense Crush) @ 8 26,052 28,056 34,068 40,080 42,084
person per sg.m
PHPDT 24,834 28,044 33,050 40,062 41,465

*Headway has been considered either in nearest whole number or as nearest multiples of 0.5.

The above train operation and headway for different horizon years is proposed to meet
the Peak hour peak direction traffic demand (PHPDT) with standees @6 passengers/m?in
most of the sections, except in few sections where traffic demand is met with standees @
8 passengers/ m2. This arrangement will optimize the rolling stock requirement. Rolling
Stock requirement for different horizon years for Bangalore Metro Phase-3A is given in
Table 0-16.

TABLE 0-16: ROLLING STOCK REQUIREMENT

Train Headway | Section

. . . Bare Rake ’ Total Rake Total Coach
Operation/ | horizon in . . .
. . requirement require ment | Requirement
Corridor minutes
2033 4.5 36.716 30 35
Sari 2041 4.0 36.716 34 2 4 40 240
tjaﬁ‘;:l 2051 3.5 36.716 38 2 4 44 264
2061 3.0 36.716 45 3 5 53 318
2063 2.5 36.716 54 3 6 63 378

Note: Section Length — 36.716 km is center to center distance between terminal stations.

0.9 SIGNALING AND TELECOMMUNICATION

0.9.1 Signaling System

The Communication based Train Control (CBTC) Signaling system provides adequate safety
level of CENELEC SIL-4 (Safety Integrity Level) and permits an operational headway of 90
seconds with continuous automatic train control. The CBTC Technology is suitable for UTO
(Unattended Train Operation) / DTO (Driverless Train Operation). Considering the above,
CBTC system is recommended for Bangalore Metro Phase-3A.
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0.9.2 Telecommunication System

The telecommunication system acts as communication backbone for signaling and other
systems and provides telecommunication services to meet operational and administrative
requirements of metro network.

The proposed telecom system and transmission media will have following sub- systems:
e GE (Gigabit Ethernet) based Transmission System
e Telephone Exchange
e Mobile Radio Communication System
e Public Address System (PAS)
e Centralized Clock System
e Passenger Information Display System (PIDS)
e Close Circuit Television (CCTV)
e Central Digital Recording System (CDRS)
e Central Communication Fault Reporting System (CCFRS)

0.9.3 PLATFORM SCREEN DOORS

Platform Screen Doors (PSD) are essential safety installations primarily found in metro
stations, offering numerous advantages such as preventing accidents, suicides, and
homicides, reducing wind-related hazards, enhancing security, and improving climate
control.

0.9.4 PROCUREMENT AND IMPLEMENTATION OF PLATFORM SCREEN DOORS (PSD)
FOR ALL PHASES OF BMRCL (PHASE-1, PHASE-2, PHASE-2A & 2B, PHASE-3 AND
PHASE-3A) =177 NOS.

The Platform Screen Doors (PSDs) separates the platform from the train. PSD act as a
physical barrier preventing commuters or objects from falling or trespassing onto the
tracks. MoHUA, Gol has informed that the station footfall due to increase in interchange
percentage will increase significantly once under construction and future corridors
becomes operational. In order to increase passenger safety and train operation reliability,
Platform Screen Doors (PSDs) needs to be deployed in all the phases of BMRCL. The
requirement of PSDs for Phase-1, Phase-2, Phase-2A & 2B and Phase-3 can be included in
the cost estimates along with Phase-3A cost estimates and this has been informed by
MoHUA, Gol vide letter no.K-14011/06/2025-MRTS Coord, dated 12.01.2026. The
requirement of PSDs are examined and analysed and updated in Signalling and
Telecommunication Chapter along with cost estimates.

0.10 FARE COLLECTION SYSTEM

Mass Rapid Transit Systems which is proposed in Bangalore Metro Phase-3A corridors
handle a large number of passengers. Ticket issue and fare collection play a vital role in
the efficient and proper operation of the system. To achieve this objective, ticketing
system shall be simple, easy to use/operate, easy on accounting facilities, capable of
issuing single/multiple journey tickets, amenable for quick fare changes and require
overall lesser manpower. Automatic fare collection system meets these requirements.

0.11 ROLLING STOCK

Rolling Stock proposed for the Bangalore Metro Phase-3A corridors will be similar to
Bangalore Metro Phase-1, Phase-2, Phase-2A & 2B and Phase-3. The broad features of
Rolling Stock are presented in Table 0-17.
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TABLE 0-17: BROAD FEATURES OF ROLLING STOCK

sl No. | Parameter - Details

standee passengers per sq. m

1 Gauge 1435 mm
2 Traction System
Voltage 750V DC
Method of Current Collection Third Rail Bottom Current Collection System
3 Train Composition
. DMC-TC-MC-MC-TC-DMC with 67%
6 Car Train .
motorization
4 Coach Body Stainless Steel
5 Coach Dimensions
Height 3.848 m
Width 2.88m
6 Length over body (approx.)
Driving Motor Car (DMC) 21.05m
Trailer Car (TC) 20.88 m
Motor Car (MC) 20.88 m
7 Design Passenger Loading
. . . Full seating + standee passengers @ 8
Design of Propulsion equipment Passengers/ m?
Design of Mechanical systems Full seating + standee pass;engers @ 10
Passengers/ m
8 Carrying Capacity - @ Full seating + 8

(a)

Coach Carrying Capacity

DMC 316 (seating —43; standing — 273)
TC 343 (seating — 50; standing — 293)
MC 343 (seating — 50; standing — 293)

(b)

Train Carrying Capacity

2004 (seating — 286; standing —1718) — 6 car

9 Axle Load
10 Propulsion System
11 Braking System

<15 Tonne
3 phase drive system with VVVF control
Regenerative Braking

12 Performance Characteristics
(a) Maximum Design speed 90 kmph
(b) Maximum Operating Speed 80 kmph

Average Acceleration rate from 0-30

(c) 1.0 m/s? £ 5%

kmph
(d) Average Deceleration from 80 kmph to 0.95 m/s? £ 5%
0 kmph
(e) Instantaneous full-service deceleration 1.1 m/s2 (>1.3m/sec2 during emergency)

0.12 POWER SUPPLY AND TRACTION

750 V DC Third Rail traction system is proposed for Bangalore Metro Phase-3A corridor.
The power requirements of a metro system are determined by peak-hour power demand
for traction and auxiliary applications. The ultimate (design) power requirement for this
corridor will be conceptualized considering following norms, directives/ guidelines:

e Train operation from Sarjapura to Hebbal

e Train operation with 6 car trains during the design year

e Peak period headway of 2.5 minutes during the design year i.e. 2063.
e Specific energy consumption of rolling stock — 75 KWh/ 1000 GTKM

e Regeneration @ 20%

e Atgrade/ Elev. station load — 300kW.
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e Underground Station load - initially 2000kW, ultimate design 2750kW.
e Depot auxiliary load- initially 1500 KW, ultimate design 2250KW.
e Depot traction Load- initially 1000 KW, ultimate design 1750 KW.
e Power factor of load — 0.9
e Transmission losses @ 5%
Keeping in view of the above norms, power demand estimation for the corridor is given in
Table 0-18.
TABLE 0-18: POWER DEMAND ESTIMATION (MVA)
Name of RSS Peak Demand — Normal (MVA) Peak Demand — Emergency (MVA) ‘
2033 | 2041 | 2051 | 2061 | 2063 | 2033 | 2041 | 2051 | 2061 | 2063
RSS 1 (15 ELEVATED STATIONS)
Traction 14.92 | 16.21 | 19.67 | 23.14 | 24.25 | 25.54 | 27.65 | 33.57 | 39.48 | 41.42
Auxiliary 5.25 | 5.83 | 6.56 | 7.29 | 7.88 | 29.05 | 32.01 | 35.72 | 39.42 | 40.66

Sub —Total (A) | 20.17 | 22.04 | 26.23 | 30.43 | 32.13 | 54.59 | 59.66 | 69.28 | 78.90 | 82.07

RSS 2 (10 UNDERGROUND and 2 ELEVATED STATIONS)

Traction 10.62 | 11.44 | 13.89 | 16.35 | 17.16 | 25.54 | 27.65 | 33.57 | 39.48 | 41.42

Auxiliary 23.80 | 26.18 | 29.16 | 32.13 | 32.78 | 29.05 | 32.01 | 35.72 | 39.42 | 40.66

Sub —Total (B) | 34.42 | 37.62 | 43.05 | 48.48 | 49.95 | 54.59 | 59.66 | 69.28 | 78.90 | 82.07

Total Traction | 25.54 | 27.65 | 33.57 | 39.48 | 41.42 - - - - -

Total Auxiliary | 29.05 | 32.01 | 35.72 | 39.42 | 40.66 - - - - -

Total 54.59 | 59.66 | 69.28 | 78.91 | 82.08 - - - - -

0.12.1 Sources of Power Supply

Bangalore city has 66kV & 220kV power transmission and distribution network to cater to
various types of demand in the vicinity of the proposed Corridor. Keeping in view of the
reliability requirements and considering the complete length of Corridor. Two (02)
Receiving Sub Stations are proposed to avail power supply for traction as well as auxiliary
services. Each Receiving Sub Station avail power supply from Two (02) different Grid Sub
Stations of Power Supply Authority (PSA) i.e., Karnataka Power Transmission Corporation
Limited (KPTCL) at 66kV (Up to 30 MVA) or 220kV (above 30 MVA) voltage level through
underground cable feeders for the proposed Bangalore Metro Phase-3A. Based on the oral
discussions held with M/s KPTCL for confirmation on availability of power supply, the
following Grid Substations have been identified to provide the power supply to the
proposed RSS of Metro Authority. The details are presented in Table 0-19.
TABLE 0-19: SOURCES OF POWER SUPPLY

. Location of RSS of . . Approx. Dist. GSS to .
Metro Authority Grid Sub-Station Feecling Zane

Existing 220/66kV Sarjapura 2.8 km from
RSS 1: Sarjapura Sub-Station Sarjapura Depot RSS Sarjapura  to
Depot RSS (220 & & Koramangala
P Dommasandra (KPTCL Sub 9.8 km from &
kV) . . 3rd Block
ph 3A Station - Chokkasandra) Sarjapura Depot RSS
( Saar;'aepura 400kV/220kV
to Hebbal) EX|st|ngSS§_OS{gi:<g/nHebbal 0.5 km from Hebbal
RSS 2: Veterinary 220/66kv Sub-Station Koramangala
College RSS (220 g & 2nd Block to
kV) 220kV/66 kV Gis HBR layout 7 km from Hebbal Hebbal Station
. Sub-Station
Sub Station
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0.12.2 Auxiliary Supply Arrangements and Standby Power Supply

Auxiliary sub-stations (ASS) are envisaged to be provided at each station for stepping down
33kV supply to 415V for auxiliary applications. The ASS will be located at mezzanine or
concourse level inside a room. The demand of power at each elevated station is expected
to be about 300kW in the horizon years. The average load considered for elevated station
will have to be fine-tuned to suit station requirement during detailed design stage.

33kV XLPE insulated FRLS cable ring network is proposed for Auxiliary ring main network,
which shall be adequately rated to transfer requisite auxiliary power during normal as well
as emergency situations.

Each elevated station shall be provided with an Auxiliary Substation with two 33kV/415V,
3-phase, 500 kVA dry type cast resin transformers and the associated HT & LT switchgear.
In addition, provision shall be made for one DG set of adequate capacity at interchange
and signalling Interlock/Cross Over stations. All stations shall be provided with UPS of 2
hours backup to cater for station emergency lighting.

Apart from stations, separate ASS is required at each depot with 2X2000 kVA auxiliary
transformers to cater to depot cum workshop load.

0.12.3 Solar Energy Harnessing System

Considering the futuristic technology and potential for solar power generation, need for
development of solar power, provision of a grid connected solar photovoltaic power plant
utilizing all possible areas viz. roof top of stations/ sheds and buildings is proposed for
Bangalore Metro Phase-3A Metro corridor.

Based on the solar radiation intensity in the city of Bangalore, the peak solar power
generation in the corridor is expected to be about 300 kWp for each elevated station, 2750
for each underground station and 500kWp for Depot. A Cumulative of 33,100 kWp is
envisaged from Phase-3A due to which substantial savings in terms of Energy charges as
well as reduction in corresponding quantity of Carbon footprint is anticipated.

0.13 VENTILATION AND AIR-CONDITIONING SYSTEM

The proposed metro corridor is planned as both elevated and underground. The air
conditioning and ventilation requirement in the metro stations of the corridor is mainly
for the ancillary spaces such as operational room, equipment rooms etc. It is essential to
maintain an acceptable environment for the operating and maintenance personnel, to
prolong the life of equipment by proper control of temperature, pressure, and humidity,
and the gas accumulation should be thoroughly monitored and mitigated especially in the
case of underground stations.

0.14 DEPOT

The maintenance depot facility is proposed for the Phase-3A Metro Rail project at
Sarjapura depot in 49.94 acres (20.22 Hectares) of land and the area for Staff Quarters
proposed is 9.23 acres. According to operation plan for the year 2033, the proposed
corridor requires 35 rakes. Hence, rolling stock stabling facilities have to be created for
total 31 rakes at Sarjapura depot and 4 rakes stabling at terminal stations. The Stabling
lines of 26 lines, IBL of 4 nos. and WSL of 1 nos. are proposed for the year 2033. The
Stabling lines of 30 nos., IBL of 4 nos. and WSL of 4 nos. are proposed for 2041. Accordingly,
the Depot planning is made for the year 2033 and 2041.

The maintenance depot will have infrastructure to maintain the rakes with necessary
facilities viz stabling lines, scheduled inspection lines, workshop for overhaul, unscheduled
maintenance including major repairs, wheel profiling, heavy interior/ under frame/ roof
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cleaning etc. for the rolling stock operational on the corridor as well as maintenance
facilities for Civil — track, buildings, water supply; Electrical — Traction, E&M; Signaling &
Telecommunication; Automatic Fare Collection etc.

In broad terms, based on the planned rolling stock requirements, this chapter covers the
conceptual design of the following aspects of the Depot.

e Conceptual design and layout of Servicing Shed and Workshop to provide maintenance
facilities and stabling facilities for Rolling Stock.

e Operational and functional safety requirements.

e Ancillary buildings for other maintenance facilities.

e Electrical & Mechanical Services, power supply and distribution system.

e Water Supplies, Drainage & Sewerage.

e Signal and Telecommunication Services

e Roof Top and Solar System on Sheds and Buildings

The details of the depot are provided on conceptual design basis and will work as a
guideline for detailed design and planning and project stage based on actual traffic needs.
Common maintenance facilities being housed in single depot Automatic Train Control
(ATC) will need to be designed accordingly.

The proposed arrangement for stabling and maintenance facilities for Depot is given below
in Table 0-20.

TABLE 0-20: MAINTENANCE DEPOT

Sarjapura Depot

Stabling Lines Inspection Lines Workshop Line Stabling facilities for the
(SBL) (IBL) (RBL) rakes

SBL = 26, Terminal stations
2033 26 lines X 6-Car 4 lines X 6-Car 4 lines X 6-Car =4,IBL=4,RBL=1,
Total =35
SBL = 30, Terminal stations
2041 30 lines X 6-Car 4 lines X 6-Car 4 lines X 6-Car =4,|1BL=4,RBL=2,
Total =40
2051 34 lines X 6-Car 4 lines X 6-Car 4 lines X 6-Car -
2061 43 lines X 6-Car 4 lines X 6-Car 4 lines X 6-Car -
2063 53 lines X 6-Car 4 lines X 6-Car 4 lines X 6-Car -

0.15 ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT
0.15.1 Environmental Impact Assessment

Environmental Baseline: Land use along the corridor is Built-up area and vegetation. The
elevation of the city varies from 850 to 950 m above MSL and the city is located in Seismic
Zone Il. The Bangalore city has tropical savanna climate with distinct wet and dry seasons.
Maximum rainfall occurs between June to November. As per Air Quality Monitoring data by
KSPCB, PM10 and PM2.5 are exceeding the permissible limits.

Corridor width of 2.5 m on either side of viaduct and at station locations is considered for
Inventory of Trees. The inventory was carried out in accordance with Karnataka Preservation
of Trees Act, 1976 as given in below Table 0-21. Approximately 5406 trees are likely to be cut
/transplanted during construction along the proposed corridors and depot.
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TABLE 0-21: TREE INVENTORY WITHIN ROW OF THE CORRIDORS AND AT DEPOT

Number of
Corridor/D t

Elevated Section 2798 e The number of trees having girth
2 Underground Section 1999 of 0.17m to 0.9m is about 54%
3 Depot 609 (approx.) in the tree inventory and
the remaining are more than 0.9m

girth.

e Number of trees to be
transplanted and felled shall be
assessed during detailed design
stage and recommendation by

Total 5406 Tree Expert Committee (TEC) and
Tree Officer (TO).

e The number of trees proposed to
be planted (by planting saplings)
shall be in the ratio of 1:10 for each
tree to be felled, as has been done
in Phase-1 and Phase-2.

The dust will be produced due to excavation, loading & unloading, transportation of
construction materials, vehicular & construction equipment, and emission from the DG sets.

Mitigation Measures, Environmental Management Plan And Monitoring Plan: Mitigation
measures and management plan for Water and Energy management, Compensatory
afforestation, Management of construction material and waste, Energy efficiency,
Construction Safety Management, Labour Camp and Workplace facilities, Air Pollution
Control, Noise pollution and Vibration control, Rain Water Harvesting, Management Plan for
Depot, Solid Waste Disposal, Training to engineers and managers from the Implementing
Agency. Environmental Monitoring is proposed during construction and operation phases of
the project. Environmental Management Cell will supervise and coordinate monitoring and
implementation of EMP. The cost of Environmental Management Plan and Environmental
Monitoring Plan is estimated as Rs.25.47 Cr. for the corridor.

0.15.2 Social Impact Assessment

The SIA has been prepared in accordance with the Compensation and Resettlement Package
(CRP) 2019, based on the Government Order No. UDD 91 PRJ 2019, dated 10.7.2019 adopted
by BMRCL.

On the basis of proposed alignment plan about 468 structures and 523 families have been
identified to be affected across the corridor. The Compensation and Resettlement Package
has been formulated based on the guiding principles followed by BMRCL for Phase-1 and
Phase-2.

The BMRCL has a Project Implementation Unit in place for implementation of the project
headed by the Director, Projects, and Planning. The Land Acquisition office is headed by the
General Manager Land Acquisition, who reports directly to the Managing director and is
responsible for the implementation of the rehabilitation activities and disbursement of
payments. The cost of R&R implementation plan is estimated as Rs.20.58 Cr. for the Phase-
3A corridor. The cost of compensation for land and structures has been considered in DPR.
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0.16 DISASTER MANAGEMENT & SECURITY MEASURES
0.16.1 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 may even 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 insubstantial 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.

0.16.2 Security Measures

Metro Rail System has emerged as the most reliable mode of urban transportation system in
India. The inherent characteristics of metro system make it an ideal target for terrorists and
miscreants. Metro systems are typically open and dynamic systems which carry thousands of
commuters. Moreover, high cost of infrastructure, its economic impacts to the society, being
the lifeline of city with high news value pose greater threat to its security. Security is a
relatively new challenge in the context of public transport. It addresses problems caused
intentionally and 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 terror threat.

The public transportation system is increasingly becoming important for urban areas to
prosper in the face of challenges such as reduction in congestion and pollution. Therefore,
security system for public transportation like metro rail plays an important role in helping the
system to become the preferred mode choice for commuters. Therefore, provision of an
excellent and reliable security system is a prerequisite for metro system for increasing its
market share. Metro railway administration must ensure that security model keep pace with
the rapid expansion of the metro and changing security scenario.

0.17 DETAILED PROJECT COST ESTIMATES
0.17.1 Capital Cost Estimate

Cost estimate for Bangalore Metro Phase-3A from has been prepared covering civil, electrical,
signaling and telecommunications works, rolling stock, environmental protection,
rehabilitation, etc. at January 2026 price level is presented in Table 0-22 in which the elevated
and underground sections are also indicated separately.

Basic cost is exclusive of taxes and duties. i.e., GST and Custom duty. Taxes and duties mainly
comprising of latest prevalent GST & Custom duty are worked out for each corridor. Current
rates of taxes have been taken into consideration.

The rates of items other than land has been finalized on the basis of report on Benchmarking
for Cost Estimation of Metro Rail Projects issued by MoHUA in February 2019. An escalation
of 5% per annum has been considered to bring the rates to January 2026 price level. Rates
for certain items which are not included in the benchmarking rates has been taken from the
approved/awarded rates of Bangalore Metro Phase-2A & 2B and Phase-3. Further details are
in Chapter-17: Detailed project cost estimates of the DPR.
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Crore (Combined cost
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Elevated

UG Section

Section Cost

Cost (Rs. Cr.)

of elevated and UG)

(Rs. Cr)

1 Alignment and Formation 3,977.41 1,328.44 2,648.97
2 | Station Buildings 3,661.71 1,131.37 2,530.34
3 Maintenance Depot 358.82 222.47 136.35
4 Permanent Way 428.03 267.46 160.57
5 | Traction & Power Supply 903.52 546.30 357.22
6 | Signalling and Telecommunication 1,647.83 1,295.66 352.17
7 Environmental works 25.47 15.79 9.68
8 | Miscellaneous Utilities 434.10 268.83 165.27
9 | Capital Expenditure on Security 14.04 8.52 5.52
10 | Rolling Stock 1,680.00 1,041.60 638.40
1 Capital . Expenditure on Multimodal 113.94 69.18 44.76
Integration
12 Additional Foot Over Bridge (FOB), 191.64 93.57 98.07
Travellator and Subways/Underpasses
13 | Staff Quarters for O&M 50.00 31.00 19.00
14 | Total of all items except Land and R&R 13,486.49 6,320.18 7,166.32
15 Gener.al Charges incl. Design charges @ 5% 674.32 316.01 358.32
on all items except land and R&R
16 Total of all items including G. Charges 14,160.82 6,636.19 7,524.63
except land and R&R
17 Contingencies @ 3% on all items except 404.59 189,61 214.99
land and R&R
18 | Gross Total Cost Excluding Land and R&R 14,565.41 6,825.79 7,739.62
19 | Land and R&R 5,086.55 2,425.67 2,660.88
20 | Gross Total Cost including Land and R&R 19,651.96 9,251.46 10,400.51
21 | Central GST & Basic Customs duty 1,571.64 736.96 834.68
22 | State GST 1,299.01 609.12 689.89
23 | Total Cost including Taxes & Duties 22,522.61 10,597.53 11,925.08
24* | Escalation Cost 2,366.68 1,109.10 1,257.58
S5k Central. GST and Basic Customs Duty on 25820 121.00 137.20
Escalation Cost
26* | State GST on Escalation Cost 216.73 101.57 115.17
27 Interest During Construction (IDC) and 634.38 29799 337.09
Front-End Fee
28 Grand .total completion cost including 25 998.60 12,226.48 13,772.11
escalation
29 | Rounded off 25,999 12,227 13,772

*These details are in Chapter-19 (SPV with Innovative Finances Model).
0.17.2 O&M Estimate

The total O&M cost including additional and replacement cost in the year 2033, 2041, 2051,
2052 and 2061 are estimated as Rs.331 Crore, Rs.791 Crore, Rs.1,238 Crore, Rs.5,079 Crore

and Rs.2,434 Crore respectively.
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0.18 TRANSIT ORIENTED DEVELOPMENT PLAN

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

For Bengaluru Metro Phase-3A, premium on sale of additional FAR has been taken as a source
of Value Capture Finance for generating non-fare box revenue.

The total revenue generated from the sale of premium FAR is shared, with 50% allocated for
the development of Metro infrastructure. The total revenue share to BMRCL from VCF in
different years is given in Table 0-23.

TABLE 0-23: TOTAL REVENUE SHARE TO BMRCL FROM VALUE CAPTURE FINANCE

Revenue from VCF (Rs. In Crores)
Year

Premium on Additional FAR

2033 2034 241.20
2034 2035 241.20
2035 2036 241.20
2036 2037 241.20
2037 2038 241.20
2038 2039 253.26
2039 2040 253.26
2040 2041 253.26
2041 2042 253.26
2042 2043 253.26
2043 2044 265.92
2044 2045 265.92
2045 2046 265.92
2046 2047 265.92
2047 2048 265.92
2048 2049 279.22
2049 2050 279.22
2050 2051 279.22
2051 2052 279.22
2052 2053 279.22

The total parking area is 19,800 sq.m. including the combine parking of Hebbal Station for
Phase-3 & Phase-3A. In Elevated stations, the PD area of about 50 sq.m to 60 sg.m per
station has been considered for 17 stations for an area of about 970 sq.m is considered.
The PD area is proposed in Ground Floor (GF), First Floor (FF), Second Floor (SF) and Third
Floor (TF) in elevated sections and the details are in the table 18-2 of Chapter-18.

The PD area is also proposed in Underground stations of Diary Circle, KR Circle, Palace
Guttahalli and Mekhri Circle in below Ground level and above Ground level. The total PD
area in elevated stations is 8,470 sq.m and in that 970 sg.m are inside 17 elevated stations.
In this, a total of 3,000 sq.m above Ground Level is considered for property development
by Developer and the remaining 5,470 sq.m will be developed along with the construction
of Elevated stations. A total of 46,600 sg.m is proposed for Property Development in UG

R




DETAILED PROJECT REPORT FOR PHASE - 3A OF BANGALORE METRO

DPR Executive Summary

Stations. Out of this, 5000 sq.m is below Ground level and is developed by BMRCL and the
remaining 41,600 sq.m. is above Ground level and is developed by Developer.

Since BMRCL cannot sell residential or commercial Properties to any third party and can
only lease the Property, the property development with only leasing of commercial
properties has been considered.

With the construction of Metro, the cost of property/ land along the corridor increases
manifolds due to improved connectivity. It may be decided to capture the value of real
estate along the corridor to fund the project.

0.19 FINANCIAL ANALYSIS AND NON-FARE BOX REVENUE ASSESSMENT

0.19.1 Input for Financial Analysis

The total cost of land including R&R is estimated at Rs.5,086.55 Crore. This includes
permanent land of Rs.4,843.76 Crore, structures cost of Rs.119.45 Crore, temporary land
for working spaces at UG stations of Rs.102.76 Crore and R&R cost of Rs.20.58 Crore. The
cost of Permanent land of Central Government land is Rs.649.40 Crore, State Government
land is Rs.833.73 Crore and private land is Rs.3,360.63 Crore. The total cost of Phase-3A
project including land and R&R cost but excluding taxes and duties is estimated at
Rs.19,651.96 Crore. The Central taxes and State GST amount to Rs.2,870.65 Crore.

The capital cost components at January 2026 prices are given in

Construction Cost excluding Rolling Stock, Land, and R&R 12,396.82
Land Cost and R & R incl. Hutments 5,086.55
Rolling Stock (incl. its GC and Contingencies) 1,814.40
Contingencies (excluding Rolling Stock Contingencies) 354.19
Construction Cost including land and R&R, contingencies and Rolling

Stock 19,651.96
Central GST & Basic Customs Duty 1,571.64
State GST 1,299.01
Total Cost including Taxes & Duties 22,522.61

TABLE 0-24: CAPITAL COSTS

Amount (INR Cr)

Construction Cost excluding Rolling Stock, Land, and R&R 12,396.82
Land Cost and R & R incl. Hutments 5,086.55
Rolling Stock (incl. its GC and Contingencies) 1,814.40
Contingencies (excluding Rolling Stock Contingencies) 354.19
Construction Cost including land and R&R, contingencies and Rolling

Stock 19,651.96
Central GST & Basic Customs Duty 1,571.64
State GST 1,299.01
Total Cost including Taxes & Duties 22,522.61

With escalation factor of 5% p.a. (on all costs except Land and R&R), Total Completion Cost
of the project excluding IDC therefore comes out to be Rs.25,364.22 Crore. The operation
is assumed to be starting in FY 2033-34 (1% April 2033).
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0.19.2 Means of Finance

The Revenue for Bangalore Metro Phase-3A will mainly consist of fare box collection and
revenue from other non-fare box sources such as Transit Oriented Development (TOD),
Property Development (PD), advertisement, parking and kiosks. The details are given in
Table 0-25.

TABLE 0-25: TOTAL REVENUE COLLECTION (RS. IN CRORE)

Source of | 033 34 | 2041-22

Revenue
(1) Fare Box 1,837 | 2590 | 4814 | 7,557 | 7,637
2) Non-Fare Box 327 401 538 425 452

(3) = (1+2) | Total Revenue 2,164 2,990 5,352 7,982 8,088

0.19.3 Operational Viability

The FIRR for the project with capital costs including all taxes and revenue from fare box
and non-fare box sources works out to be 8.14% (SPV with Innovative Finances) and FIRR
under various scenarios has been computed and shown in Table 0-26. The FIRR is found to
be evenly sensitive to variations in capital costs as much as ridership variations. The FIRR
would increase compared to the base case, if the Capital cost decreases or ridership
increases or both. The sensitivity of the project with respect to these factors is given Table
0-27.

TABLE 0-26: FIRR UNDER DIFFERENT SCENARIOS

FIRR with Fare box, Advt. revenue, PD and TOD revenue (with Innovative Finances) | 8.14%
FIRR with Fare box, Advt. revenue, PD and TOD revenue (w/o Innovative Finances) 7.96%

FIRR with Fare box, Advt. revenue, TOD revenue but w/o PD revenue 7.81%
FIRR with Fare box, Advt. revenue but w/o PD, TOD revenue 7.25%
FIRR with only Fare box revenue 6.95%

TABLE 0-27: FIRR SENSITIVITY

Capital Cost 8.73% 8.33% 7.70% 7.29%
Ridership 7.14% 7.56% 8.35% 8.72%

0.19.4 Alternate Means of Financing

As per Metro Rail Policy 2017, there are essentially three models on which various phases
of Metro rail implementation may be carried out. They are:

e Equity Sharing Model (Special Purpose Vehicle fully under Government Control, which
is a 50:50 Joint Venture model by the Central Government and State Government)
with financial support from Multilateral agencies.

e Design, Build, Finance, Operate and Transfer (DBFOT) model of Public Private
Partnership (PPP) with Viability Gap Funding (VGF) from the Governments.

e Grant by the Central Government with certain component on Public Private
Partnership (PPP).

These models have been explored for implementation of Bangalore Metro Rail Phase 3A.

The total fund contribution of Gol & GoK for the Phase-3A Metro corridor under analysis
as per above alternatives excluding land and state taxes is tabulated in Table 0-28.
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TABLE 0-28: COMPARISON OF THREE IMPLEMENTATION MODELS (RS. CRORE)

SPV with Fixed Fee
T N

Contribution by Gol 3,602 3,752 5,434 1,876
Contribution by GoK 3,602 3,752 5,434 10,555
Sub-Total 7,205 7,505 10,869 12,432
Land by GoK 5,087 5,087 5,087 5,087
State Taxes by GoK 1,516 1,516 - 1,516
Total 13,807 14,107 15,955 19,034
Prese'nt Va_lue @8% of Net Cash Flow to 7,036 6,715 -9,824 11,199
Public Entity

Equity IRR (pre-tax) to private party - - 18.00% 16.00%
Amount of VGF/Fixed Fee to Private 10,869 Rs.2,000
Party (including O&M by Pvt) i i (53.60%) Cr. p.a.

It can be seen from the above table that the contribution of Governments under the SPV
model with Innovative Finances is the lowest at Rs.7,205 Cr. against all other funding
models. The funding pattern developed under SPV model is placed in Table 0-29 and SPV
with Innovative Finances is placed in Table 0.30

TABLE 0-29: FUNDING PATTERN UNDER SPV MODEL

Amount o
Sources of Funds (INR Cr)

Equity by Gol 2,837 15.12%
SD for Central Taxes by Gol 915 4.88%
Gol Share subtotal (1) 3,752 20.00%
Equity by GoK 2,837 15.12%
SD for Central Taxes by GoK 915 4.88%
GoK Share subtotal (2) 3,752 20.00%

Senior Debt in the form of external assistance through

. . . . 11,257 60.00%
multilateral/bilateral agencies or commercial loans

Sub Total 18,762 100%
Subordinate Debt for Land and R&R by GoK 5,087

Subordinate Debt for State taxes by GoK 1,516

Interest during construction (IDC) to borne by GoK 661

Total Sources 26,025

Further based on the extant market of the option, SPV model with Upfront Innovative
Financing has been explored for Bangalore Metro Phase-3A.

0.19.5 Upfront Innovating Financing

Public Private Partnership for complete provisioning of metro rail is explored in Para 19.5.2
and PPP with some unbundled component is explored in Para 19.5.3. This is necessary in
terms of Metro Rail Policy 2017 for proposals seeking central financial assistance.
However, a private player would price the risk associated with the uncertain revenue
streams, limited flexibility in setting of fares, uncertainty in ridership, etc. this will increase
the cost of private investment and correspondingly its return requirements in an already
capital-intensive project with high gestation period, public good characteristic and less
attractive returns on investment. Therefore, it is essential that the Government leads the
funding of the project and on-board multilateral banks with suitable debt products.
Further the focus on leveraging private resources, expertise in funding the projects by way
of unbundling various activities or components or supplementing the project with
exploitation of real estate development along stations and transit-oriented development.
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a) Sale of Additional FAR

By implementing TOD policy and thereby realizing revenues from VCF upon initiation of
construction and reasonable progress on the project, GoK would be able to fund the
Metro and other infrastructure projects in Karnataka. By sale of additional Floor Area
Ratio (FAR)/FSI to developers along the proposed corridor, it is expected that a cumulative
Rs. 600 Crore can be realized from 5™ year onwards from start of construction.

b) Upfront Premium from Property Development

BMRCL can collect premium or revenue share from private developer to whom a land
parcel would be leased out for a period of 30/45 years. The private developer would
develop a residential, office spaces, commercial or recreational tower like Malls, Theatres,
etc. which would fetch him rentals from the property. Based on the product mix,
investment and desired return and according to the rent profile in the area, the developer
would be able to provide upfront premium which can be mobilized for Metro
development. It is estimated that Rs. 50 Crore can be realized by this means.

c) Corporate Naming Rights / Advertising Space

BMRCL has for the Phase 2 project made use of this method to approach Corporates
alongside the Metro corridor and grant them bundle of rights including advertising space,
commercial space, Naming Rights and provision of direct access. Appreciating the
advantages of an efficient public transport facility, it is expected that the corporates will
come forward and be willing to participate in this innovative model of partnership. It is
estimated that Rs. 100 Crore can be realized by this means.

Based on above, the funding pattern under SPV model can be modified with Innovative
Finances as provided in Table 0.30.

TABLE 0-30: FUNDING PATTERN UNDER SPV MODEL WITH INNOVATIVE FINANCES

Sources of Funds Amount % Share
(Rs. Crore)

Equity by Gol 2,687 14.92%
Subordinate Debt for Central Taxes by Gol 915 5.08%
Gol Share sub total (1) 3,602 20.00%
Equity by GoK 2,687 14.92%
Subordinate Debt for Central Taxes by GoK 915 5.08%
GoK Share sub total (2) 3,602 20.00%
Senlc?r Debt |n. the form of external assusjcance through 10,807 60.00%
multilateral / bilateral agencies or commercial loans

Sub Total 18,012 100.00%
Subordinate Debt for Land and R&R by GoK 5,087

Subordinate Debt for State taxes by GoK 1,516

Accruals from Value Capture Financing 600

Innovative Financing (Private Participation) 150

Interest during construction (IDC) to borne by GoK for

Senior Debt 634

Total Sources 25,999

Considering the net benefits vis-a-vis contributions by the Govt,, it is proposed that the
project may be implemented on the SPV Model and efforts may be made in securing the
alternate source of financing means namely Innovating Finances and Value Capture
Finances as explored in earlier sections.
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0.20 ECONOMIC ANALYSIS

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

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

ENPV has been worked at two rates namely social cost of capital at 14% and at government
security rate which is 7.03% at June 2023.

The EIRR works out to 19.98%. ENPV at 7.03% works out to Rs.40,611 Crore and at 14% it
is estimated at Rs.8,072 Crore. Sensitivity analysis of the EIRR with 5% to 15% cost overrun
and reduction in traffic materialization (separately) has been carried out. The EIRRs under
these scenarios are given in Table 0-31.

TABLE 0-31: EIRR AND SENSITIVITY ANALYSIS

ﬂ
; 5% 10% 15%
1 | Cost overruns due to delay or other factors 19.39% 18.84% 18.32%
2 | Increase in Maintenance Cost 19.94% 19.89% 19.85%
3 | Reduction in Ridership 19.11% 18.32% 17.88%
4 | Reduction in benefits 19.31% 18.62% 17.90%
5 Fombinajtion of reduction in benefits and 18.68% 17.42% 16.19%
increase in cost

0.21 IMPLEMENTATION PLAN

The appointment of DDC may be initiated for project management including preparation
of tender documents — as soon as DPR is approved by Government of Karnataka and
BMRCL. The possible dates for important milestones are given in Table 0-32.

TABLE 0-32: PROJECT IMPLEMENTATION SCHEDULE

SI.No. \ Tasks Timelines
1 DPR Submission to BMRCL February, 2026
2 Approval of DPR by GoK February, 2026
3 Approval by Gol October, 2026 (D*)
4 Appointment of DDC October, 2026 (D)
5 Start of Packaging and Invitation of BIDS January, 2027

(D+3 months)
April, 2027
(D+6 Months)
May, 2027
(D+7 months)
October, 2032
(D+72 Months)
April, 2033
(D+78 months)

6 Finalization of Bids/Award of Tender

7 Commencement of Civil Works

8 Completion of Works

9 Commencement of Operations

* D- Approval of Gol.
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The completion period of the project will be 6.5 years from the date of Approval of Gol.
The construction period from commencement of Civil works will be 6 years including
Integrated Testing, safety audit and certification. The commercial operation for Phase-3A
starts from April, 2033.

0.21.1 Implementation Structure

Karnataka has a successful example of Metro operation in Bengaluru on SPV model by
Bangalore Metro Rail Corporation Limited (BMRCL). Bangalore Metro Rail Phase-1 project
is also implemented on SPV model by BMRCL and Phase-2, Phase-2A & 2B and Phase-3 are
also being implemented on SPV model. Similarly, Bangalore Metro Phase-3A project may
also be implemented on SPV model. However, some subcomponents of operations &
maintenance may be taken up with private sector participation (PPP) model. The PPP
model to be adopted and implementation structure shall be decided at the time of
implementation.

0.21.2 Way Forward

On acceptance of the Detailed Project Report, following actions may be initiated for
implementing Bangalore Metro Phase-3A project:

e Approval of State Government to the Detailed Project Report.
e Notifications for the Project and Alignment.

e DPRto be forwarded to the Ministry of Housing and Urban Affairs with a request
for approving the Metro project and for financial participation through equity
contribution to the SPV.

e Approval from Government of India.

e Appointment of Detailed Design Consultants (DDC).

e Packaging and invitation of bids for various contracts.
e Land acquisition.

e Examination and appraisal of DPR by bilateral/multilateral funding agencies for
possible funding.

e Stakeholder consultation on Environmental and Social impact of the project.

e Signing of an MoU between State Government and Government of India giving
all details of the Joint Venture bringing out the financial involvement of each
party, liability for the loans raised, the administrative control in the SPV, policy in
regard to fare structure etc.

e Agreement between the State and Central Government for financing the debt
portion of the project along with the setting up of time frame for completing the
project.

e Loan approval.
e Providing legal cover for construction as well as O&M stages of the Project.

e Memorandum of Understanding between various service providers to provide
seamless integration between various transport modes.

0.22 CYBER SECURITY

Metro Rail faces new security challenges as system has become more interconnected,
integrates more and more digital technologies, and increasingly uses data to deliver higher
capacity & performance and thus cybersecurity is essential to the safe and reliable
operation of modern Metro Rail System. Cyber Security is required to ensure end-to-end
information security, not only to prevent and to detect attacks, but also to react rapidly if
they occur. Objective of Cyber Security for Metro includes availability, integrity,
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confidentiality, reliability and safety of information and process of entire Metro Rail Eco-
System.

To meet the Cyber Security Threats, a Security Policy and framework is recommended for
Bangalore Metro Phase-3A to manage the cyber security needs and mitigate the project

risks. The Cyber Security System shall be an integral part of the Telecom system. The
system architecture is shown in Figure 0-3.

FIGURE 0-3: SYSTEM ARCHITECTURE
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Chapter 1: A Profile of the City

A PROFILE OF THE CITY

GENERAL/ HISTORICAL BACKGROUND

Bengaluru city was built in 1537 by Kempegowda. During the British Raj, Bangalore
developed as a centre for colonial rule in South India. The establishment of the Bangalore
Cantonment brought in large numbers of migrant workers from Tamil Nadu, Andhra
Pradesh, and North Indian states for developing and maintaining the infrastructure of the
cantonment. The cantonment area covers nearly dozen revenue villages, which included
Binnamangala, Domlur, Neelasandra and Ulsoor to name a few.

The city which was originally developed as a Garden City over the years, slowly
transformed into an industrial and software hub of India. Bengaluru is known as the ‘IT
Capital of India’ and ‘Silicon Valley of India’ because of its role as the nation's leading
information technology (IT) exporter. Emergence of IT sector has overshadowed other
areas of development and has metamorphosed the city into a global hub. Indian
technological organizations viz. ISRO, Infosys and Wipro are headquartered in the city. It
is home to many educational and research institutions in India, such as Indian Institute of
Science (lISc), Indian Institute of Management (lIIMB), National Law School of India
University (NLSIU), National Institute of Mental Health and Neurosciences (NIMHANS).
Numerous state- owned aerospace and defence, such as Bharat Electronics, Hindustan
Aeronautics and National Aerospace Laboratories are located.

Bengaluru has become a commercial, administrative, and military center for the Region
because of its salubrious climate and cosmopolitan nature of people. It was also known
as pensioner’s paradise with well-developed residential areas, roads with well grown
trees, good commercial establishments, shopping malls etc. Despite such growth it is
trying to maintain its character of garden city. The city continues to attract India’s best
and brightest human capital, given its undisputed status as the knowledge capital of India.

Access points to the City creates centralization of majority of the trips through Central
Business District (CBD) area, leading to traffic snarls. Travel demand has been increased
resulting in increased movement between the city center and suburbs. The road network
of the city consists of narrow roads which are not sufficient to cater to increased vehicles
and traffic.

Comprehensive Mobility Plan for Bengaluru was prepared in 2020 which identified the
major travel corridors including the corridor where mass rapid transit system for Phase-
3A of Bangalore Metro has been recommended.

In view of above, Bangalore Metro Rail Corporation Ltd. (BMRCL) intends to prepare
Detailed Project Report for Phase-3A corridor of Bangalore Metro for implementation.
For this purpose, BMRCL has engaged RINA Consulting S.p.A. for preparation of Detailed
Project Report for Bengaluru Metro Phase-3A from Sarjapura to Hebbal through Ibbalur,
Agara, Koramangala and Dairy Circle.

LOCATION, CLIMATE, PHYSICAL SETTING AND REGIONAL LINKAGE

Location, Climate and Physical Setting

Bengaluru lies in the southeast of the South Indian state of Karnataka. It is in the heart of
the Mysore Plateau at an average elevation of 900 m and located at 12°58'44"N
77°35'30"E. Majority of the city of Bengaluru lies in the Bengaluru Urban district of
Karnataka and the surrounding rural areas are a part of the Bengaluru Rural district.
Bengaluru is a radial pattern city growing in all directions.
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Bengaluru has a tropical savannah climate with distinct wet and dry seasons. Due to its
high elevation, Bengaluru usually enjoys a more moderate climate throughout the year.

Regional Linkage
Road Network / Transport

Bengaluru's road network length exceeds 3,000 km and consists of ring roads, arterial
roads, sub-arterial roads and residential streets. The city road network is mainly radial,
converging in the center. The road network in the central parts of the city has developed
organically over the last few centuries and has inadequate right-of-way. There is a Core
Ring Road and also Outer Ring Road of about 62 Km which cuts across the various radial
roads. An Intermediate Ring Road has been constructed in fragments at south-east of the
city between Koramangala and Old Airport Road.

Some of the National Highways which pass through Bengaluru include:

e NH —48 - Delhi-Bengaluru-Chennai.

e NH - 75— Mangalore-Bengaluru-Vellore.

e NH —44 —Varanasi-Bengaluru-Kanyakumari.

e NH —948 — Bengaluru-Kanakapura-Coimbatore.

e NH-275 — Bengaluru — Mysore.

The following are the State Highways in Bengaluru:

e SH-9 Highway connecting Yelahanka with Gowribidanur via Kudumalakunte and
Doddaballapura.

e SH - 33 connecting Mysore via Kanakapura

e B.V.K. lyengar Road is the retail hub of Bengaluru, while MG Road, Commercial Street
and Brigade Road are important shopping, recreation and corporate areas. Road
network capacity is inadequate and most of the major roads has limited scope of
widening.

Regional Rail Network

Bengaluru is an important and a major junction on the South-Western railway network.
There are three major railway stations in Bengaluru - City Railway Station, Cantonment
Railway Station and Yeshwantpur Railway Station. Bengaluru is served by 5 radial rail
corridors.

e B.G. line from Chennai on east

e B.G. line from Mumbai-Pune on north-west

e B.G. line from Guntakal on the north

e B.G. line from Salem / Thiruvananthapuram from east

e B.G. line from Mysuru from south-west

Though at present these rail corridors serve only intercity traffic, a small number of
conventional short distance passenger trains are run in morning and evening hours to
nearby (satellite) towns like Tumakuru, Chikkaballapur, Bangarpet, Hosur and Mandya to
serve the commuters.

Government of Karnataka in association with Southwestern Railways has introduced train
services from Yeshwantpur to Hosur and Yeshwantpur to Kempegowda International
Airport (KIA) at Devanahalli on trial basis.
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Air Transport

Kempegowda International Airport (KIA) located near Devanahalli became operational in
May 2008. The Kempegowda International Airport is located north of the city at a distance
of 40 Km from the city centre. NH-44 (Ballari Road) is the only main road link connecting
city to the BIA. Thus, the only public transport connecting the airport from different parts
of the city are the bus services operated by Bengaluru Metropolitan Transport
Corporation (BMTC). Apart from this, the Intermediate Public Transport (IPT) comprising
of private taxis are the other modes of transport available to Bengaluru International
Airport (BIA). Direct flights from Bengaluru fly to destinations in Asia, the Middle East and
Europe.

DEMOGRAPHIC AND SOCIO-ECONOMIC PROFILE

The study area includes the Greater Bengaluru Authority (GBA)/Bruhat Bengaluru
Mahanagara Palike (BBMP) with an area of 716.96 sq. km., adjoining areas of the
Bangalore Development Authority (BDA) with an area of 581.46 sq. km., some of the
portion of the Bengaluru International Airport Area Planning Authority (BIAAPA) with an
area of 227.85 sq. km., and the Bengaluru Metropolitan Region (BMR) with an area of
155.99 sq. km with a total area of 1682.26 sq. km. This study area has been considered
the same as that of the final Comprehensive Mobility Plan (CMP) for Bengaluru 2020. The
Metro alignment is anticipated to traverse 14 Planning districts, which have been
designated as per the revised masterplan (2015). The study area map is shown in Figure
1-1.

As per the Comprehensive Mobility Plan 2020 (Table 2-2)* the population of Bengaluru
has been growing at 3% per annum since independence. The city, which had a population
of 16.64! lakh in 1971, reached 85.20! lakhs in 2011. With a decadal growth rate of
49.44%, Bengaluru was one of the fastest-growing Indian metropolises for the decade
1971 -2011.

FIGURE 1-1: STUDY AREA

Source: ! Comprehensive Mobility Plan for Bengaluru, 2020 (Table 2-2)




