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Adherence to Terms of Reference

The State Expert Appraisal Committee (SEAC), Karnataka has considered the Elevated
Corridor proposal by Karnataka Road Development Corporation Limited (KRDCL)
during its meeting held on 28th September 2018, and the Committee prescribed the
following Terms of Reference (TOR) for preparing EIAZEMP report with latest one
season baseline data other than monsoon for the proposed elevated corridor project.

The SEIAA Karnataka after due consideration of the relevant documents submitted by
the project proponent and recommendation of the SEAC, has decided to accord the
Standard Terms of Reference (TOR) along with additional Terms of Reference, in its
meeting held on 12th October 2018, in accordance with the provisions of
Environmental Impact Assessment Notification-2006 and its subsequent amendments
made there on.

An Environment Impact Assessment (EIA) study has been undertaken for the
proposed elevated corridor project in Bengaluru Metropolitan Region in accordance
with the Terms of Reference (TOR) by the State Environmental Appraisal Committee
(SEAC).

Point wise compliance with ToR provided by MoEF for the Project is as follows.

Sl

Items Section
No.

1 | Examine details of land use as per Master | Refer to Section 4.10
Plan and land use around 10 km radius of
the project site. Analysis should be made
based on latest satellite imagery for land
use with raw images. Check on flood plain
of any type.

2 Submit details of environmentally sensitive | Refer to Section 4.7, Section 5.2.3
place, land acquisition status, rehabilitation | & 5.2.5 and Table No 5.10

of communities/ villages and present status
of such activities.

3 | Examine baseline environmental quality | Refer to Section Chapter 4
along with projected environmental road
due to the project.

4 | Environmental data to be considered in | Refer to Section Chapter 4
relation to the project development would
be (a) land, (b) ground water, (c) surface
water, (d) air, (e) bio-diversity, (f) noise and
vibrations, (g) socio economic and health.

5 | Submit a copy of the contour plan with | Refer to Section Section 4.7
slopes, drainage pattern of the site and
surrounding area. Any obstruction of the
same by the project

6 Submit the details of the trees to be felled | Refer to Section Annexure 5
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Sl

No.

Iltems

Section

for the project.

Submit the present land use and permission
required for any conversion such as forest,
agriculture etc.

Refer to Section 4.10

Submit Roles and responsibility of the
developer etc. for compliance of
environmental regulations under the
provisions of EP Act.

Refer to Section 8.6

Ground water classification as per the
Central Ground Water Authority.

Refer to Section 4.9

10

Examine the details of Source of water,
water requirement, use of treated waste
water and prepare a water balance chart.

Refer to Section 5.2.1

11

Rain water harvesting proposals should be
made with due safeguards for ground
water quality. Maximize recycling of water
and utilization of rain water. Examine
details.

Refer to Section 6.1.1

12

Examine soil characteristics and depth of
ground water table for rain water
harvesting.

Refer to Section 4.9

13

Examine details of solid waste generation
treatment and its disposal.

Refer to Section 5.2.2

14

Examine and submit details of use of solar
energy and alternative source of energy to
reduce the fossil energy consumption.
Energy conservation and energy efficiency.

Refer to Section 6.6

15

DG sets are likely to be used during
construction and operational phase of the
project. Emissions from DG sets must be
taken into consideration while estimating
the impacts on air environment. Examine
and submit details.

Refer to Section 5.2.5

16

Examine road/ rail connectivity to the
project site and impact on the traffic due to
the proposed project. Present and future
traffic and transport facilities for the region
should be analyzed with measures for
preventing traffic congestion and providing
faster trouble free system to reach different
destinations in the city.

Refer to Section 5.2.4

17

A detailed traffic and transportation study

Refer to Section 2.7, 2.8 & 2.10

AZCOM Deloitte
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No.

Iltems

Section

should be made for existing and projected
passenger and cargo traffic.

18

Examine the details of transport of
materials for construction which should
include source and availability.

Refer to Section 2.11

19

Examine separately the details for
construction and operation phases both for
Environmental Management Plan and
Environmental Monitoring Plan with cost
and parameters.

Refer to Section Chapter 8

20

Submit details of a comprehensive Disaster
Management Plan including emergency
evacuation during natural and man-made
disaster.

Refer to Section 8.1.3 & 8.1.4

21

Details of litigation pending against the
project, if any, with direction / order
passed by any Court of Law against the
Project should be given.

No pending Litigation

22

The cost of the Project (capital cost and
recurring cost as well as the cost towards
implementation of EMP should be clearly
spelt out.

Refer to Section 8.10 & Table 8.6

23

Any further clarification on carrying of the
above studies including anticipated impacts
due to the project and mitigative measure
project proponent can refer to the model
ToR available on Ministry website
http://moef.nic.in/Manual/Townships.

Refered

Sl

No.

Additional TOR:

Section

The applicability of the Hon’ble National
Green Tribunal order dated 4th May 2016 in
O.A No0.222 of 2014 on buffer zone for
water bodies and nalas may be studied and
submitted.

Refer to Section 3.11 and 4.7

As per the proposal about 12 Lac cum of
earth required to be brought from outside.
The proponent should work out the
alternative scheme to reduce the earthwork
requirement.

Refer to Section 5.2.2, 8.1 and
Apendix 1

Scientific handling of earthwork generated
during construction may be detailed and

Refer to Section Apendix 1
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No.

Iltems

Section

submitted keeping in view best possible
mitigation measures for dust.

Scheme for treating Rain water harvested
from the carriage way in order to arrest oil
and grease entering into the soil/ water
bodies.

Refer to Section 6.1

Impact on the nearest water body and
archeological structures may be studied
properly and submit.

Refer to Section 4.7, 5.2.3, 5.2.10,
3.1 & Table 8.1

The scheme for vertical garden on the
pillars in order to reduce the heat effect &
vehicular emissions may be worked out
and submitted.

Refer to Section 6.4

Quantification of solar energy harvesting
potential from the structure railings as well
as carriage was to be worked out.

Refer to Section 6.6

Scheme to reuse the demolition debris after
proper recycling.

Refer to Section 5.2.2 & Table 8.1

Carbon foot print to be studied and suitable
offsets may be suggested.

Refer to Section 6.7

10

Steps taken to reduce the energy
embodiment of the materials used may be
detailed.

Refer to Section 6.8

11

Changes to the micro climate to be modeled
and simulation studies to be submitted.

Refer to Section 4.5.2

12

List of trees to be felled, pruned, retained
along with details of locality along with
budget backup for plantation and its
maintenance at least for 10 years.

Refer to Section Annexure 5
Section 8.10

13

To propose suitable location details to take
up compensatory plantation with budget
details.

Refer to Section 6.3 & 8.10

14

Propose suitable ornamental plants in the
medians at ground level to improve the
aesthetic view.

Refer to Section 6.5

15

Examine the possibility of transplanting at
least 20% of trees that are proposed to be
felled.

Refer to Section 6.2

16

Land use land cover analysis of project
corridor area using high resolution satellite
data.

Refer to Section 4.10
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1 INTRODUCTION

11 Background

Bengaluru is one of the fastest growing cities in India. The city is also known as
Silicon Valley of India. It is in forefront supporting the growth of Information
Technology and several other service based industries attracting people and business
from across the nation. This has led to the unpredicted and uncontrolled growth of
population and traffic forcing city to face tough challenges in providing and
extending basic infrastructure and services. Road transport is one such infrastructure
which has been facing severe stress in the recent past.

Bengaluru being a multi-nodal city lacks wider roads connectivity to different parts
and suffers from traffic congestion due to narrow roads. In addition, Bengaluru
roads are too narrow and highly developed all along the roads for widening to cater
for the growing numbers of vehicles. There are no good transit corridors between
southern and northern, and eastern and western parts of the city.

Bengaluru’s vehicle population has been growing day by day and the city roads are
being added roughly 5 lakh vehicles every year. By February 2016, the number of
non-transport vehicles such as two-wheelers and cars in the city had reached 54.67
lakh. According to State Transport Department, two-wheelers are numbering over
41.86 lakh followed by cars numbering 11.8 lakh. Number of transport vehicles
stands at over 5.91 lakh. These numbers exclude the vehicles that come in and go out
of the city. This out growing numbers vehicles are choking the city roads with
frequent traffic jams and have made traffic police helpless.

Further, for various known reasons public is using the independent modes of
transportation for commuting on existing limited road network adding to the
congestion, accidents, noise and air pollution. As per the report on Comprehensive
Traffic and Transportation Plan for Bangalore (CTTP) — 2011, an average Bangalorean
spends more than 240 hours stuck in traffic every year and such delays are resulting
in loss of productivity, in addition to deterioration of air quality, reduced quality of
life, and increase in costs for services and goods.

The concept of elevated corridor evolved to counter the traffic woes of the city in the
form of traffic congestion and provide solution for many of the traffic related
problems. The initial idea on the proposed elevated corridor was through Centre for
Smart Cities in late 2014 in the form of pre-feasibility report. This project plan was
initially proposed and presented before BBMP’s Technical Advisory Committee and
the Urban Development Department (UDD) directed the BBMP to prepare a Detailed
Feasibility Report. Given the scale and complexity of the project, UDD then decided
to hand over the project to Karnataka Road Development Corporation Ltd.

The project is envisaged to separate the cross-city traffic and the neighborhood
traffic, with an aim to decongest the core city and provide easy access to suburban
towns and Bengaluru International Airport. The project is planned based on two
traffic directions of the city - North-South and East-West, with interconnecting and
loop elevated corridors. The basic idea is to decongest at grade roads by creating an
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additional capacity in the form of elevated corridors. This enhances the traffic
carrying capacity of the roads at grade. As the widening of Bengaluru city roads is
not possible, we are only left with the option of going vertical by elevated corridors.
In this context, Government of Karnataka has planned for elevated corridors to
ensure safe, fast and congestion free connectivity to different parts of city by three
main corridors (North-South and East-west (1&2)) and three connecting corridors.
This project was announced by GoK in year 2015 and further included in the budget
speech for the year 2016-17.

Following paragraphs are brought out from the report on Comprehensive Traffic and
Transportation Plan for Bangalore (CTTP) — 2011. The analysis of collected data from
primary and secondary sources has identified the following major issues regarding
the transport system of Bangalore:

Road network capacity is inadequate. Most of the major roads are with four lane or less with
limited scope for widening. The junctions are closely spaced on many roads. Many junctions
in core area are with 5 legs. This makes traffic movement difficult. There is a need to optimize
the available capacity by adopting transport system management measures and by making
use of intelligent transportation systems.

Traffic composition on roads indicates very high share of two wheelers. The share of cars is
also growing. This indicates inadequate public transport system. V/C ratios on most of the
roads are more than 1. Overall average traffic speed is about 13.5 kmph in peak hour. This not
only indicates the need of augmenting road capacity but also to plan high capacity mass
transport systems on many corridors.

Outer cordon surveys indicate high through traffic to the city. This, points to the need of road
bypasses not only for Bangalore Metropolitan Area (BMA) but also for Bangalore
Metropolitan Region (BMR). High goods traffic also indicates the need of freight terminals at
the periphery of the city.

The household travel surveys indicate high share of work trips. This segment of travel demand
needs to be mostly satisfied by public transport system. Considering the large employment
centres being planned in the BMA, the public/mass transport system needs to be upgraded/
extended substantially.

At present, modal split in favour of public transport is about 46% (exclusive of walk trips).
The trends show a decline in this share over the last two decades. This is further expected to
fall unless adequate and quality public transport system is provided to the people of
Bangalore. Share of two wheelers and cars in travel demand is disturbingly high. This trend
needs to be arrested.

There is high pedestrian traffic in core area and some other areas in Bangalore. Footpath
facilities are generally not adequate and their condition is deteriorating. Therefore up
gradation of their facilities is very important. Share of cycle traffic has declined over the years.
This mode of transport needs to be promoted by providing cycle tracks along the roads.
Parking is assuming critical dimensions in Bangalore. Parking facilities need to be
augmented substantially. In the long run, city-wide public transport system needs to provide
not only to reduce congestion on roads but also to reduce parking demand.

Area of the BMA has been increased as per Revised Master Plan-2015. This plan has provided
for densification of existing areas, Mutation corridors, hi-tech areas etc. in various parts of the

1-6

A=COM Deloitte Infra{® support



Consultancy Services for Preparation of Detailed Feasibility Report for the
Construction of Proposed Elevated Corridors within Bengaluru Metropolitan

Region, Bengaluru KRDCL

Detailed Feasibility Report VOL-IV Environmental Impact Assessment Report

city. This is likely to have a major impact on traffic demand. The transport network including
mass transport system needs to be planned taking the proposed development in to
consideration.

Major developments have been proposed in the suburban towns of Bangalore by BMRDA in
the BMR. This is likely to increase interaction between Bangalore and these suburban towns.
There will be need to provide commuter rail services to these towns from Bangalore.

Thus while planning for the transport system of Bangalore, the above problems and
issues need to be kept in consideration. The issues relating to traffic and
transportation in a large and growing city like Bangalore need to be viewed in the
larger perspective of urban planning and development. Issues relating to land use
planning and development control, public-private transportation policy and
industrial location would need to be integrated at the perspective planning level.
With Metro Rail under implementation there is the need to coordinate inter modal
transport issues.

1.2 Objective of Environmental Impact Assessment

The main objective of the study is to identify, predict and evaluate the nature,
magnitude and significance of the potential adverse environmental and social
impacts of the proposed elevated corridor project on environment to ensure that the
project implementation is sustained with minimal impacts on environment; to help
for decision making by providing information on the environmental consequences
by the project and to promote environmentally sound and sustainable development
through the identification of appropriate alternatives and mitigation measures.

The Environment impact assessment report is prepared in order to achieve the
following objectives:

- Understanding the requirements of proposed project.

- Review information about the general environmental settings along the project
corridor as baseline data;

- Review the applicability of National and State framework and relevant
guidelines and policies to the project implementation.

- Identify significant potential impacts of the project and characteristic of the
impacts, magnitude, distribution, project affected group, and their duration to
ensure that environmental considerations are given adequate importance in the
selection and design of proposed improvements.

- Develop a broad frame work of mitigation measures and environmental
management plan addressing identified impacts.

13 Methodology and Scoping

The scope of environmental impact assessment includes screening and scoping,
environmental assessment and environmental management plan for the proposed
project in line with EIA Notification 2006 and subsequent amendments. Scope as
determined by detailed and comprehensive Terms of Reference (TOR) issued on
23.10.2018 by SEAC/SEIAA to address significant environmental concerns in respect

1-7
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of the proposed project or activity for preparing Environment Impact Assessment
(EIA) Report.

The scope of EIAZEMP studies are as follows.

9 Collection of baseline data on various components of the environment such as
Physical (Air, Water, soil & noise) parameters Biological components along
with socioeconomic scenario of the project area.

1 Review of policies and legal framework.

1 Determination of the magnitude of environmentally significant impacts so that
due consideration is given to them during planning, construction and
operational phases of the project implementation.

9 Identification and categorization of the potential impacts during pre-
construction, construction and operation phases.

1 Developing mitigation measures to sustain and maintain the environmental
scenario. Providing compensatory developments wherever necessary,
including plans for tree plantation.

91 Preparation of Environmental Management Plan and Monitoring Plan.

14 Structure of the Report:

Chapter 1: Introduction - The section gives a brief background of the project and
presents the scope of the study and the structure of the report.

Chapter 2: Project Description - Salient features of the proposed project such as project
location, packages, design standards followed, construction methodology, proposed
right of way (RoW), by passes for the built-up areas or congested stretches, etc. along
with delineation of study area (Impact zone and influence zone) are discussed in this
section.

Chapter 3: Policy, Legal & Administrative Framework - The policy, legal and
administration framework within which the project is set. The major stakeholder
departments of the State and Central Governments with their specific roles and the
applicable acts and laws are described. This section includes the clearance
requirements at various stages of pre-construction, construction and operation phases
of the project implementation.

Chapter 4: Description of Environment - Describes the existing environmental
scenario in detail. The section on meteorological baseline, components of the
biophysical and natural environments along the corridor are described.
Comprehensive pictures of the existing environmental features have been highlighted
in this chapter

Chapter 5: Environmental Impact Assessment - The focus of this section is on the
adverse impacts and their evasion, mitigation and enhancement measures. The
beneficial impacts on the environment due to project have been detailed. The

1-8
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enhancement measures for environmental sustainability and good engineering
practices in addition to mitigation measures are presented.

Chapter 6: Additional Studies — In this section, additional studies have been done as
per the some of the recommended TOR

Chapter 7: Environmental Management and Monitoring Plan - Details
comprehensive and coherent environmental management plan along with an elaborate
environmental monitoring plan for construction and operation phases of the project
implementation.

Chapter 8: Project Benefits — Benefits of the project is discussed in this section.

Chapter 9 Conclusion - Conclusions and recommendations, on the basis of present
study, past experiences and sensitivity of project corridors to improve the proposed
corridor project.

Chapter 10: Disclosure of Consultants -

1-9
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2. PROJECT DESCRIPTION

The project consists of total 6 corridors extending to an approximate length of 102.04 km
with three main corridors running north to south (NS-1) and two corridors running east to
west (EW-1 & EW-2). The other three corridors are connecting corridors (CC-1, CC-2 & CC-
3) which provide access to EW corridors. The proposed elevated corridors attempts to
connect the National Highways, (Tumkur — Old Madras Road (NH 4) (AH 47; Bellary -
Hosur Road/Electronic City Road (NH 7) (AH 43); Sarjapur Main Road (SH 35);
Kanakapura Main Road (NH 209); Mysore Road (SH 275); Doddaballapura Road and
Singahalli road (SH 104).

Table 2-1: List of proposed elevated corridors

Si
No.
1 NS-1: North-South Corridor-1 connecting Hebbal (Esteem Mall) to
Central Silk Board (i.e., NH-7 towards Bellary to NH-7 towards Hosur)

2 EW-1: East-West Corridor-1 connecting K.R. Puram to Gorguntepalya
(i.e., NH-4 towards Tumkur Road) including Rammurthynagar (Ring 31.94
road) to ITPL Stretch

3 EW-2: East-West Corridor-2 connecting Varthur Kodi to Deepanjali

Name of the Corridor Length (Km)

26.89

nagar and NICE Link Road (Mysore Road, NH - 275) 29.48
4 CC-1: Connecting Corridor-1 Connecting East-West Corridor-2 at 4.48
Kalasipalya to Agara on Outer Ring Road '
5 CC-2: Connecting Corridor-2 Connecting East-West Corridor-1 at Ulsoor 5 80
to East-West Corridor-2 at D’souza circle. '
6 CC-3: Connecting Corridor-3 Connecting East-West Corridor-1 at 6.46
Wheeler’s road jn.to Kalyan Nagar at Outer Ring Road '
Total Length 102.04

The corridors are described in the following sections.

2.1 North - South Corridor Connecting Mekhri Circle and Silk Board Junction:

The corridor starts from Hebbal Flyover along Airport Road Esteem Mall at Airport Flyover
and ends before Silk Board flyover via Jayamahal main road - Queen’s Road-Indian Express
Junction - Infantry Road Junction - Minsk Square - Kasturba Road - Hudson Circle -
Audugodi Nala - Audugodi main road.

2.2 East - West Corridor - 1: Connecting NH48 (earlier NH-4) at Battarahalli and
Gorguntepalya on Tumkur Road

The project corridor starts at Bhattrahalli on Old Madras Road and ends at Gorguntapalya
junction on Tumkur road via Devasandra Main Road - Ramamurthy Nagar Main Road
Junction (ITl) — KR Puram cable stayed bridge - Suranjandas Road Junction - 80 Feet Road
junction - 100 feet Indiranagar road Junction - D Bhaskaran Road Junction - Kensington
Road Junction (Philips buildings) — Ulsoor lake - St. John’s Road — Millar’s Road - Jayamahal
Main Road — Mekhri Circle - CV Raman Road - Yeswanthapur flyover - Yeshwanthpur
Railway Station - Outer Ring Road junction Central Manufacturing Technology Institute
(CMTI).

2-1
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2.3 East - West Corridor - 2: Connecting SH-35, Varthur Kodi to Deepanjanli
Nagar (West of Chord Road) NICE link road on Mysore road

The corridor takes off at Varthur kodi junction on SH-35 and ends at Deepanjanli Nagar on
Mysore road (at NICE link road on Mysore road) via. Kundala halli gate junction -
Marathahalli underpass - Suranjandas Road Junction - Old Airport road — Wind tunnel road
junction - Domlur Junction - Trinity Church Junction - D’Souza circle - General K S
Thimmaiah Road - Vellara Junction - Richmond Circle - K.H.Road - Lalbagh Main Road —
Minerva junction - Chamarajpet 5t Main Road - 9t Cross Road - 1st Main Road Junction -
Alur Venkata Rao Road - Sirsi Circle - Satellite Bus Station - Bapuji Nagar - Deepanjali Nagar
- NICE Link Road (Mysore Road, NH - 275).

24 Connecting Corridor-1:

This corridor creates connectivity between North-South corridor and Sarjapura Road,
corridor starts at Sarjapur Bridge at Agara and traverses via Jakkasandra - Madiwala Market
Junction - Koramangala 100 Feet Road Junction

25 Connecting Corridor-2:

This corridor creates connectivity between East-West Corridor-1 and East-West Corridor-2,
corridor starts from D’souza circle on Richmond road Junction and ends at Ulsoor Lake via
General KS Thimmaiah Road - Trinity Junction & Ulsoor Lake Junction (connecting East
West Corridor-1)

2.6 Connecting Corridor-3:

This corridor creates connectivity between St. Johns Church Road and Outer Ring Road
(ORR) at Kalyan Nagar (The location where new airport expressway starts as in Master
Plan), corridor starts from St. Johns Church Road Junction (East-West Corridor 1) and ends
at Kalyan Nagar at Outer Ring Road via. Wheeler Road - ITC factory — Sevanagar -
Banaswadi Main road.

As described above the corridors were studied and extensive walkover studies are made to
ascertain first-hand information on the suitability in terms of adequate road widths,
bottlenecks that may arise for planning, critical points which are to be considered, etc.

Further, the lane configuration of 6 lanes and 4 lanes has been relooked depending upon the
traffic volumes, circulation plans and most importantly availability of RoW for construction,
traffic diversions during construction. At locations, corridors have been split into two
directions and taken on different routes as independent carriageways so that the structure
can be accommodated within the available roadway widths and multilevel or Double
Decker structures may be avoided.

Most of the abutting land on either side of the project corridors is either commercial or
community holdings. Certain sections of Project corridors abutting land belongs to Defence
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(Military), Railways, Public sectors like HAL and educational institutions. Few Religious
structures are also exists.

There are bus stops with shelters along the corridors, there exists skywalks/foot over
bridges, gantry sign boards, street lighting like high mast lamps etc. are also located at
places. The project corridors are flanked by important community structures such as schools,
colleges, and places of religious importance like temples, masjids and churches, etc.
Implementation of the project may impact these structures and might have to be shifted to
avoid the impact.

Phasing for Implementation of Elevated Corridor: After several rounds of discussion with
the Technical Committee on the ease of implementation of the elevated corridor project,
decision was taken to conveniently split different project corridors in to different phases,
based on the stretches between critical obligatory junctions which are significant in
decongesting the roads; type and area of land to be acquired; number of trees to be
cut/pruned; etc. Total five phases are planned as presented in the table below.

Table 2-2: Phasing for Implementation of Elevated Corridor

Corridor Erom To Length (km)
Packages MainLine | OneWay | TOTAL
PHASE |
Baptist Hospital Mekhri Circle
Package 1 Mekhri Circle Cantonment 760 0.00 760
Cantonment Vital Mallya
Package 2 v ta'lo&g” . Junction 4.47 2.17 6.64
atly ITC Hotel
Junction
Adugodi .
Package 3 (Hosur Road) Silk Board 8.54 8.54
Agara St Johns Circle
Package 4 Mekhri Circle Interchange 1.70 1.70 0.00
Total Length of Phase — | Corridors 22.31 2.17 24.47
PHASE II
Bhattarahalli K.R.F_’uram
Bridge
Package 1 Gopalan Mall Ulsoor lake 10.79 0.00 10.79
Ulsoor Lake
Interchange
Ulsoor Lake Millers _Road
Junction
Package 2 Ulsoor Lake D 'souza Circle 11.91 1.21 13.12
Wheelers Road Kalyan Nagar
Flyover
Package 3 Mekhri Circle | T cenya (Metro 6.30 0.00 6.30
Station)
Package 4 Rammurthy
Nagar (ORR) NH 4
Old Madras Road to ORR 9.84 1.15 10.99
(Mahadevpura) Loop
ITI Interchange
Total Length of Phase - 11 Corridors 38.84 2.36 41.20
2-3
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Corridor Length (km)
Packages From o MainLine | OneWay | TOTAL
PHASE III
Package 1 CBD Area
Stretch Over Shanthinagar SWD 4.88 520 10.08
Total Length of Phase - 111 Corridors 4.88 5.20 10.08
PHASE IV
Deepanjalinagar
Package 1 Minerva Circle | on Mysore 6.60 2.65 9.25
Road
Total Length of Phase - IV Corridors 6.60 2.65 9.25
PHASE V
After
Package 1 Varthur Kodi Marathahalli 7.10 0.00 7.10
Junction
After
Package 2 Marathahalli Richmond Circle 9.94 0.00 9.94
Junction
Total Length of Phase -V Corridors 17.04 0.00 17.04
TOTAL LENGTH (Km) 89.66 12.38 102.04

2.7 Proposals for the elevated corridor
The broad proposals for the elevated corridor project includes

U Elevated road along the major at-grade roads within Bangalore city

U Propose interchanges, ramps (entry and exit) and loops to provide acces to different
arterial roads and at-grade roads

U Integration of elevated corridors with multi modal transportation systems such as
BMRCL, BMTC, Mono Rail, etc. which are in various stages of implementation.

i Design road furniture, median separation, provide road safety and traffic control
features

i Design of drainage to facilitate easy flow of surface run off water to nearby major
drains
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Figure 2-1: Location of proposed elevated corridors, Bengaluru
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KEYMAP FOR BENGALURU ELEVATED CORRIDORS

|

Figure 2-2: Location of proposed elevated corridors, Bengaluru
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Table 2-3: Present and Future Traffic along the proposed project stretches

Section

Without Corridors : Present Scenario

All Corridors Operational

No. S| Corridors /Sections I__ength Ease Yoar Assi Zome = - 20_37
(in KM) gned Traffic (Vehicles) Vehicles
WI\\gIe?er Autos Buses Cars WI\\gIe?er Buses Cars

NS

1 Jayamahal Road 2.6 37,309 9,066 2,750 37,225 107000 141 51,791

2 Queens Road 3.13 24,860 6,475 1,277 25,005 58,350 148 40,179

3 Kasturba Road 2 40,068 10,428 5,658 52,001 65,100 164 40,226

4 Richmond Road- St. Joseph Jn. 1.8 23,669 4,689 1,915 19,943 81,098 125 42,940

5 St. Joseph Jn. - Siddaiah Road 1.8 21,907 5,166 3,181 20,260 83,229 233 44,735

6 Siddaiah Road - Wilson Garden 1.6 13,192 2,223 1,247 12,152 89,044 253 44,016

7 Hosur Road - Sarjapur Junction 2.3 34,004 8,166 4,515 24,891 99,866 254 52,083

8 Sarjapur Jn. - Orr 1.2 15,988 4,198 895 14,437 79,012 201 32,533

TOTAL 210,997 50,411 21,438 205,914 662,699 1,519 348,503

EW -1

1 Jalahalli - Yashwanthpur 3.35 55,163 10,710 7,131 44,766 37,908 36 8,492

2 Yashwanthpur - lisc 15 44,561 8,754 4,095 36,837 64,089 115 24,854

3 Tumkur Road: lisc - Mekhri Circle 2.5 55,391 11,855 7,486 45,686 88,978 160 43,006

4 Millers Road - St. Johns Church Road 1.6 23,071 6,160 2,424 32,199 77,099 139 42,386

5 Kensington Road - Murphy Road 2 32,552 9,047 3,817 37,635 83,570 117 39,386

6 Old Madras Road - Kr Puram Junction 3.64 84,671 14,367 6,584 83,626 89,207 219 40,543

7 Kr Puram Junction - Bhattarahalli 13.6 73,724 12,958 4,725 40,530 72,232 177 24,347

TOTAL 369,133 73,851 36,262 321,279 513,083 963 223,014
EW-II
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Corridors within Bengaluru Metropolitan Region, Bengaluru

Detailed Feasibility Report VOL-IV Environmental Iﬁﬁa%essment Report
Without Corridors : Present Scenario All Corridors Operational
Section
No. S Corridors /Sections Length Ease Yoar Assi Zome = - 20_37
(in KM) gned Traffic (Vehicles) Vehicles
Wpéve?er Autos Buses Cars Wpéve?er Buses Cars
1 Deepanjali Nagar - Sultan Road 3 43,845 9,247 6,586 45633 | 49,583 33 26,113
2 Kr Market - Richmond Circle 23,669 4,689 1,015 19943 | 35,080 133 12,920
3 Chamrajapete - Kh Circle o2 11,564 1,902 810 11,861 | 32,485 35 17,462
4 Richmond Road - Hal Airport Road 25 34,913 8,224 1,567 35361 | 95,883 226 45,461
5 Hal Airport Road - Domlur Flyover 35 34,913 8,224 1,567 35361 | 81,888 162 44,434
6 Old Airport Road - Marathahalli (Orr) 6.5 45,823 8,313 3,175 41,752 | 74,119 144 39,702
7 Varthur Road 5.2 25,613 4,771 1,612 18988 | 57,910 50 21,705
TOTAL 220,340 | 45370 17,232 | 208899 | 426,948 783 207,797
ccl
1 | sarjapur Road | 448 | 18235 | 5871 | 649 | 17695 | 57115 | 57 | 21,201
cc-li
1 | D'souza Circle - Bhaskaran Road | 28 | 64985 | 12002 | 4285 | 54675 | 82031 | 160 | 34,459
cC-lil
1 | Banaswadi Road | 646 | 19079 | 4228 | 1698 | 19240 | 30602 | 76 | 17,118
2-8
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2.8 Traffic Forecast:

Traffic growth rates have been estimated for the traffic flowing on the primary network
within the city of Bangalore. The overall traffic growth rates have been estimated
considering the growth rate used for passenger trip forecast as per the recommendations of
Comprehensive Traffic and Transportation Plan (CTTP) for Bangalore, 2025 and the DPR for
Bangalore Metro Phase | and 1. The growth also considers the impact of Metro expansion in
the city of Bangalore. Present and future traffic along the proposed project stretches is given
in Table 2-3.

In order to analyze the vehicle growth in the city of Bangalore, the vehicle registration data
of the city has been collected. The annual growth rates and Compound Average Growth
Rate (%) of different vehicle types is presented below in Table 2-4.

Table 2-4: Growth of Registered vehicles in Bangalore (In Lakhs)

Y ™ c Aub B Track Taxi | Tractors Oth Total
& e S T e Cab |/ Trailers - Vehicles

1980 1.12 0.36 010 | 0.05 0.08 0.00 0.04 0.01 1.75

1985 216 0.60 0.10 0.05 0.12 0.00 0.0 0.02 3.07

1990 | 4.59 0.91 017 | 0.05 0.19 0.00 0.04 0.04 5.98

1995 | 649 1.26 037 | 011 0.29 0.02 0.06 0.10 8.71

2000 | 10.67 2.14 0.61 0.21 0.42 0.04 0.12 0.17 1438
2001 | 11.62 2.36 064 | 023 | 048 0.05 0.13 0.16 15.66
2002 | 1292 2.61 068 | 025 0.53 0.05 0.15 0.20 17.39
2003 | 14.19 2.87 072 | 028 0.59 0.07 0.16 0.24 19.12
2004 | 15.86 3.36 074 | 034 0.68 0.10 0.20 0.28 21.57
2005 | 18.11 3.87 080 | 037 | 085 0.13 0.23 0.31 24.67
2006 | 20.74 454 0.91 039 | 092 0.16 0.29 0.46 28.41
2007 | 22.32 5.27 095 | 048 1.10 0.18 0.31 0.45 31.07
2008 | 22.64 5.53 096 | 049 1.19 0.19 0.32 0.54 31.85
2009 | 26.08 6.46 1.06 0.42 1.29 0.21 0.32 0.69 36.53
2010 | 2547 7.24 093 | 0.73 1.38 0.20 0.13 0.78 36.86
2015 | 41.11 11.59 1.59 | 0.88 0.96 0.99 0.16 0.43 59.49

CAGR (10.75% | 10.32% |8.10% | 833% | 7.27% | 14.06% | 510% [11.29% | 10.51%
Source: Comprehensive Traffic and Transportation Plan for Bangalore, 2025; RTA Karnataka.
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2.9 Typical Cross Sections proposed

4 LANE WITH PAVED SHOULDER
CROSS SECTION LOCATIONS
MOS0 CIRCLE TO TV TOWER
MEMNERVA CIRCLE TO KASTHURRA ROAD
BTS ROAD
ADUGOD! TO SILK BOARD
SAFUAPURA ROAD
Figure 2-3: Typical Cross Section for four lane elevated corridor
4 S — . + — * e " —
8 LANE CROSS SECTION LOCATIONS
BAPTIST HOSPITAL TO MEXMRI CIRCLE
TV TOWER TO NANDI DURGA ROAD JUNCTION
Figure 2-4: Typical Cross Section for six lane elevated corridor
2-10

AZCOM Deloitte. Infra@ support

You Sonphee Inglaseces Farkee



Consultancy Services for Preparation of Detailed Feasibility Report for the
Construction of Proposed Elevated Corridors within Bengaluru Metropolitan
Region, Bengaluru

. _— . KRDCL
Detailed Feasibility Report VOL-IV Environmental Impact Assessment Report

3+3 LANE (+1 & +2 LEVEL) CROSS
SECTION LOCATIONS

NAND! DURGA ROAD JUNCTION TO CANTONMENT JUNCTION
QUEENS ROAD
M.G ROAD TO VITTAL MALYA JUNCTION (KASTURBA ROAD)

TYPICAL 3+3-LANE CROSS SECTION

Figure 2-5: Typical Cross Section for six lane (3+3) elevated corridor

2 LANE CROSS SECTION LOCATIONS

FAARAM AWAOMAN ROY ROAD
LAL RACH AN ROAD

TYPICAL 2-LANE CROSS SECTION

Figure 2-6: Typical Cross Section for two lane elevated corridor
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TYPICAL CROSS SECTION FOR UP & DOWN RAMP

Figure 2-7: Typical Cross Section for up and down ramps of elevated corridor

e —

R e ul ||
3 LANE CROSS SECTION LOCATIONS

VELLENS MOAD

CANTONMENT MOAD

DOUBLE ROAD

W1 ROAD TO MINDRT A CRCLE

TYPICAL 3-LANE CROSS SECTION

Figure 2-8: Typical Cross Section for three lane elevated corridor

2.10  Corridor of Impact (COI)

The alignment of the proposed elevated corridors improvement proposal is for
two/four/six lanes depending on the requirement and the availability of the space. The
width of the elevated corridors may vary from 18 m to 62 m. Stretch wise Corridor of Impact
(COIl) for the project road is given in Table 2-5. Considering the requirements of working
space required during construction and safety of the adjacent tenancies, at grade COI will be
2 m (one m on either sides of the corridor) more than the COI of elevated structure.
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Table 2-5: Corridor of Impact (Col) for the Project Corridor

Chainage Length Proposed lane configuration Row of
Sl Elevated
No From To (m) Elevated corridor At-grade road Corridor
(m)
North-South Corrdior-1 connecting Hebbal to Central silk board
(Hebbal (Baptist Hospital) to Kaveri junction)
6-lane (3BL+3L) SR
1 0+000 0+190 190 2-lane (2L+2L) 10
6-lane (3BL+3L) SR
2 0+190 0+477 287 2+2 lane (2L+2L) 18.61
3 0+477 04775 208 2+2 lane LHS & RHS 6-lane (3L+3L)SR 3161
Ramp (2L+2L)
6-lane (3BL+3L) SR
4 0+775 2+663 1888 3+3 lane (2L+2L) 25.61
2+2 lane LHS & RHS 25.61to
5 2+663 2+740 77 Ramp (taper section) 6-lane (3L+3L) 30.68
5 94740 94875 135 2+2 lane LHS & RHS 6-lane (3L+3L)SR 313
Ramp (2L+2L)
2+2 lane with 1.5m P S 6-lane (3BL+3L) SR
7 2+875 3+110 235 on both sides (2L+2L) 46.5
2+2 lane with 1.5m P S 6-lane (3BL+3L) SR 46.5 to
8 3+110 3+240 130 on both sides (@L+2L) 325
9 3+240 4+090 850 2+2lanewith LSmP'S | o o 31 431y SR 30.8
on both sides
2+2 lane with 1.5m P S 31.3to
10 4+090 4+165 75 on both sides 6-lane (3L+3L) SR 376
11 | 4+165 4+420 255 2+2lanewith LSmP'S | o o 31 431y SR 37.6
on both sides
(Mekhri circle to Cantonment Railway station)
12 0+000 0+360 360 Mekhr_l circle Trumphet 6-lane (3BL+3L) SR 38.6
interchange (2L+2L)
6-lane (3BL+3L) SR
13 0+360 0+400 40 5+5 lane (2L+2L) 36.5
6-lane (3BL+3L) SR
14 0+400 0+540 140 5+5 lane (2L+2L) 323
5+5 lane LHS Ramp 6-lane (3BL+3L) SR
15 0+540 0+610 70 (Taper section) (2L+2L) 318
6-lane (3BL+3L) SR
16 0+610 0+830 220 3+3 lane LHS Ramp (2L+2L) 31.6
17 0+830 0+860 30 3+3 lane LHS & RHS 6-lane (3L+3L)SR 33
Ramp (2L+2L)
6-lane (3BL+3L) SR
18 0+860 0+905 45 3+3 lane RHS Ramp @L+2L) 31
6-lane (3BL+3L) SR
19 0+905 1+210 305 3+3 lane RHS Ramp (2L+2L) 32.1
6-lane (3BL+3L) SR
20 1+210 1+550 340 3+3 lane (2L+2L) 25.6
6-lane (3BL+3L) SR 25.6 to
21 1+550 1+600 50 3+3 lane (2L+2L) 296
6-lane (3BL+3L) SR 22.6 to
22 1+600 1+650 50 3+3 lane (2L+2L) 18.
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Chainage Length Proposed lane configuration Row of
Sl Elevated
No From To (m) Elevated corridor At-grade road Corridor
(m)
6-lane (3BL+3L) SR 18.2to
23 1+650 1+720 70 3+3 lane (2L+2L) 135
6-lane (3BL+3L) SR
24 1+720 2+000 280 3+3 lane (2L+2L) 135
6-lane (3BL+3L) SR
25 2+000 2+360 360 3+3 lane RHS Ramp (2L+2L) 195
6-lane (3BL+3L) SR 19.5t0
26 2+360 2+425 65 3+3 lane LHS Ramp (2L+2L) 135
6-lane (3BL+3L) SR
27 2+425 2+445 20 3+3 lane LHS Ramp (2L+2L) 135
6-lane (3BL+3L) SR
28 2+445 2+670 225 3+3 lane LHS Ramp @L+2L) 20
(Cantonment Railway station to Richmond circle)
29 2+670 2+780 110 3-lane Follow existing 125
30 2+780 2+900 120 3-lane Follow existing 125
31 3+765 3+840 75 2-lane 4 lane (2L+2L) 9
32 3+840 4+750 910 3-lane Follow existing 125
33 | 44750 5+800 1050 3+3lane (Double 2-lane 125
decker)
34 | 5+800 6+340 540 3+3lane (Double 6-lane (3L+3L)
decker)
35 | 6+340 7+060 720 3+3lane (Double 4-lane (2L+2L)
decker)
36 0+000 0+195 195 3-lane 2-lane 12.5
37 0+195 0+495 300 2-lane RHS Ramp 2-lane 16
38 0+495 0+710 215 2-lane 2-lane 9
39 2+500 2+700 200 3-lane 2-lane 12.5
40 2+700 17+095 60 2-lane 2-lane 9
41 17+095 17+710 615 3-lane 3-lane 12.5
42 17+710 18+110 400 3-lane LHS Ramp 3-lane 16
43 18+110 18+200 90 3-lane 3-lane 12.5
44 0+000 0+300 300 2-lane (Ramps) - 10
45 0+000 0+335 335 2-lane (Ramps) - 10
46 0+195 0+495 300 5.5m (Ramps) -
47 17+710 18+110 400 5.5m (Ramps) -
(Minerva circle to Kasturba road)
48 0+000 1+435 1435 4-lane 4-lane (2L+2L) 16
49 1+435 (7+865) 245 4-lane 4-lane (2L+2L) 16
50 (7+865) 7+725 140 3-Lane 4-lane (2L+2L) 12.5
51 7+725 7+440 285 3-lane LHS Ramp 6-lane (3L+3L) 19.5
52 7+440 7+060 380 3-Lane 6-lane (3L+3L) 12.5
53 0+000 0+250 250 5.5m (Ramps) - 7
54 0+000 0+235 235 5.5m (Ramps) - 7
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Chainage Length Proposed lane configuration Row of
Sl Elevated
No From To (m) Elevated corridor At-grade road Corridor
(m)
55 0+000 0+285 285 5.5m (Ramps) - 7
56 0+000 0+370 370 5.5m (Ramps) - 7
(Town Hall to Richmond road)
57 0+000 1+230 1230 ‘ 2-lane ‘ 6-lane (3L+3L) 10
(Corporation to Richmond road)
58 1+700 14930 230 2-lane 4-lane (2L+2L) 10
59 1+930 2+275 345 2-lane LHS Ramp 4-lane (2L+2L) 17
60 2+275 2+500 225 2-lane 4-lane (2L+2L) 10
(KH circle to Minervacircle)
61 18+200 18+740 540 3-lane 4-lane (2L+2L) 12.5
62 18+740 18+810 70 3-lane RHS Ramp 4-lane (2L+2L) 19.5
63 18+810 19+900 1090 3-lane 4-lane (2L+2L) 12.5
(KH road to Silk board flyover)
64 | 9+120 10+680 1560 | 2t2lanewith 15mPS 4-lane (2L+2L) 17.61
on both sides
2+2 lane with 1.5m P S
65 | 10+680 | 10+980 300 on both sides, LHS lane CLY2L)SR | 561
LHS (2L)
Ramp
66 | 104980 | 11+030 50 2+2lane with 1.5m P'S 4-lane (2L+2L) 17.61
on both sides
2+2 lane with 1.5m P S
67 11+030 11+100 70 on both sides, LHS 4-lane (2L+2L) 24.61
Ramp
68 | 11+100 | 12+840 1740 | 2*2lanewith 15mPS 4-lane (2L+2L) 17.61
on both sides
2+2 lane with 1.5m P S
69 12+840 13+200 360 on both sides,RHS 4-lane (2L+2L) 27.61
Ramp
70 | 13+200 | 13+300 100 2+2lane with 15m P'S 4-lane (2L+2L) 17.61
on both sides
2+2 lane with 1.5m P S
71 13+300 13+650 350 on both sides, Ramp- 4-lane (2L+2L) 37.61
LHS & RHS
2+2 lane with 1.5m P S
on both sides, Ramp-
72 13+650 13+765 115 LHS & RHS (taper 4-lane (2L+2L) 17.61
section)
73 | 13+765 | 14+400 635 2+2lane with 1L5m P'S 4-lane (2L+2L) 17.61
on both sides
74 0+000 0+260 260 2-lane (Ramp) - 10
East-West Corrdior-1 connecting K.R.Puram to Goraguntapalya
(Swami Vivekananda road)
1 7+125 9+150 a050 | 2r2lanewith1.5mpPsS 6-lane (3L+3L) 20.61
on both sides
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Chainage Length Proposed lane configuration Row of
Sl. Elevated
No From To (m) Elevated corridor At-grade road Corridor
_ (m)
2 9+150 9+450 600 2+2lane with 1.5m P'S 6-lane (3L+3L) 20.61
on both sides
3 | 9+450 9+790 ego | Zr2lanewith LSmPS | ¢ one @L+3L) 20.61
on both sides
2+2 lane with 1L.5m P S
4 9+790 10+140 700 on both sides LHS 6-lane (3L+3L) 27.61
Ramp
5 | 104140 | 114150 | 2020 | 2*2lanewithlSmPS g e (3L+aL) 20.61
on both sides
6 | 11+4150 | 11+430 | 560 Ulsoor Trumphet 6-lane (3L+3L) | 20oLtO
interchange 30
2+2 lane with 1L.5m P S
7 11+430 | 11+820 780 on both sides LHS & 6-lane (3L+3L) 36.61
RHS Ramp
8 | 114820 | 124555 | 1470 | 2+2lanewith1smPsS 6-lane (3L+3L) 20.61
on both sides
9 | 124555 | 12+620 130 | Zrzlanewith LSmPS | ¢ one @L+3L) 20.61
on both sides
10 | 12+620 | 13+550 1860 3-lane 6-lane (3L+3L) 135
11 | 13+550 | 13+670 240 3-lane 6-lane (3L+3L) 135
12 | 13+670 | 13+960 sgo | 2fZlanewith L5mP3 6-lane (3L+3L) 20.61
on both sides
13 | 13+960 | 14+045 170 2-lane 6-lane (3L+3L) 10
2+2 lane with 1L.5m P S
14 | 6+755 7+125 740 on both sides LHS 4-lane (2L+2L) 20.61
Ramp
15 9+790 10+140 700 5.5m (Ramps) - 7
(St.Johns road to millers road)
16 | 12+600 | 13+900 2600 3-lane 6-lane (3L+3L)
17 0+000 0+240 240 2-lane (Ramps) - 10
(Mekhri circle to Yeswantpur)
18 | 18+000 19+035 1035 | 2*2lanewith 15mPS 4-lane (2L+2L) 20.61
on both sides
2+2 lane with 1L.5m P S
19 | 19+035 | 19+345 310 on both sides LHS 4-lane (2L+2L) 27.61
Ramp
20 | 194345 | 20+200 gs5 | 2*2lanewith LSmPS 4-lane (2L+2L) 20.61
on both sides
2+2 lane with 1L.5m P S
21 | 204200 | 20+450 250 on both sides LHS 4-lane (2L+2L) 27.61
Ramp
2+2 lane with 1L.5m P S
22 | 20+450 | 20+665 215 on both sides LHS 4-lane (2L+2L) 27.61
Ramp
23 | 0+000 0+270 270 2-lane - 10
24 | 194035 | 19+345 310 >-5m (Intermecliate - 7
lane)
25 20+200 20+450 250 5.5m (Intermediate - 7
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Chainage Length Proposed lane configuration Row of
Sl Elevated
No From To (m) Elevated corridor At-grade road Corridor
(m)
lane)

East-West Corrdior-2 connecting SH-35 to SH-17 from Varthur kodi on SH-35 to Jnanabharathi on SH-
17 (upto Deepanjalai nagar)

(HAL Airport road)

1 0+750 3+760 010 | 2t2lanewith 15mPS 4-lane (2L+2L) 20.61
on both sides

2+2 lane with 1.5mP S

2 3+760 4+010 250 on both sides, LHS 4-lane (2L+2L) 27.61
Ramp
3 4+010 4+350 340 2+2lane with 15m P'S 4-lane (2L+2L) 20.61

on both sides

2+2 lane with 1.5mP S .
4 4+350 5+030 680 on both sides (+2 level) Follow existing RoB 20.61

5 5+030 5+660 630 2+2lane with 15m P'S 4-lane (2L+2L) 20.61
on both sides

2+2 lane with 1.5m P S 4-lane (2L+2L) SR

6 5+660 5+945 285 on both sides, LHS & 34.61
LHS
RHS Ramp
7 | 5+45 6+590 pas | Zr2lanewWith LSmPS | jone @L+2L) 20.61
on both sides
2+2 lane with 1L.5m P S
8 6+590 7+055 465 on both sides, LHs & | 41ane GL+2L)SR 34.61
LHS
RHS Ramp
9 7+055 7+865 810 2+2lane with 1.5m P'S 4-lane (2L+2L) 20.61
on both sides
2+2 lane with 1L.5m P S
10 | 7+865 8+135 270 on both sides, LHS 4-lane (Eh;m SR 27.61
Ramp
11 | 8+135 8+550 415 2+2lane with 15m P'S 4-lane (2L+2L) 20.61
on both sides
2+2 lane with 1L.5m P S
12 | 8+550 8+890 340 on both sides,RHS 4-lane (2L+2L) 27.61
Ramp
13 | 8+890 | 114600 | 2710 | 2*2IaneWiNLISMPS |, ne Lol 20.61

on both sides

14 | 11+600 | 11+885 285 2+2lane with 15m P'S 4-lane (2L+2L) 20.61
on both sides

2+2 lane with 1.5mP S

15 | 11+885 | 12+260 375 on both sides, LHS & 4-lane (2L+2L) 34.61
RHS Ramp
16 | 124260 | 12+500 240 2+2lane with 15m P'S 4-lane (2L+2L) 20.61

on both sides

17 | 124500 | 12+940 440 2+2lane with 15m P'S 4-lane (2L+2L) 20.61
on both sides

2+2 lane with 1.5mP S
18 12+940 13+235 295 on both sides LHS 4-lane (2L+2L) 27.61
Ramp

2-17

A=COM Deloitte Infra{® support




Consultancy Services for Preparation of Detailed Feasibility Report for the
Construction of Proposed Elevated Corridors within Bengaluru Metropolitan

Region, Bengaluru

. . i KRDCL
Detailed Feasibility Report VOL-IV Environmental Impact Assessment Report
Chainage Length Proposed lane configuration Row of
Sl. Elevated
No From To (m) Elevated corridor At-grade road Corridor
| (m)
19 | 13+235 | 13+890 655 2+2lane with 1.5m P'S 4-lane (2L+2L) 20.61
on both sides
2+2 lane with 1L.5m P S
20 | 13+890 14+285 395 on both sides RHS 4-lane (2L+2L) 27.61
Ramp
21 | 14+285 | 15+155 870 2+2lane with 1.5m P'S 4-lane (2L+2L) 20.61
on both sides
22 | 15+155 | 15+230 75 Junction converging 4-lane (2L+2L) 20.61 10
and diverging 45
23 | 15+230 15+450 220 3-lane 4-lane (2L+2L) 135
24 | 15+450 | 15+530 80 Junction converging 4-lane (2L+2L) 20.61 10
and diverging 45
25 | 15+530 | 17+025 1495 | 2*2lanewith 15mPS 4-lane (2L+2L) 20.61
on both sides
26 0+000 0+460 460 2-lane (Ramps) - 10
27 0+000 0+275 275 2-lane (Ramps) - 10
28 0+000 0+315 315 2-lane (Ramps) - 10
(Minerva circle to chord road junction)
29 | 19+940 | 20+780 840 2+2lane with 1.5m P'S 4-lane (2L+2L) 20.61
on both sides
30 | 20+780 22+255 1475 2-lane 4-lane (2L+2L) 9
31 | 224255 | 24+880 26p5 | 2*2lanewith 1.5m P S 4-lane (2L+2L) 20.61
on both sides
2+2 lane with 1L.5m P S
32 | 24+880 25+190 620 on both sides (Ramps) 4-lane (2L+2L) 20.61
(Tipu Sultan Palace road)
33 | 3+015 4vas2 | 1427 | 2-lane | 4laneeL+2r) | 9
Connecting corrdior-1 connecting North-South at St Johns junction to Agara junction on ORR
1 0+000 250 250 2+2lane with 1.5m P'S 4-lane (2L+2L) 20.61
on both sides
2 0+250 3+800 540 2+2lane with 1.5m P'S 4-lane (2L+2L) 17.61
on both sides
3 3+800 4+100 70 2+2 lane with 1.5m P'S 4-lane (2L+2L) 17.61
on both sides
4 0+000 0+250 500 4-lane with 1.5m P'S 4-lane (2L+2L) 20.61
(Ramps)

Connecting corrdior-3 connecting East-west corrdior-1 at Wheelers road junction to Kalyan Nagar

Outer Ring Road

(Dsouza circle to Ulsoor lake)

0+060 0+175 115 2-lane 4-lane (2L+2L) 10
0+175 0+470 295 2+2 lane, LHS Ramp 4-lane (2L+2L) 17
0+470 0+530 60 2-lane 4-lane (2L+2L) 10
2+2 lane with 1.5mP S
4 0+530 1+150 620 on both sides (+2 level) 4-lane (2L+2L) 20.61
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Chainage Length Proposed lane configuration Row of
Sl Elevated
No From To (m) Elevated corridor At-grade road Corridor
(m)
5 1+150 1+500 350 2+2 lane with 1L5m P'S 4-lane (2L+2L) 20.61
on both sides
6 1+500 1+690 190 2+2lane with 15m P'S 4-lane (2L+2L) 20.61
on both sides
2+2 lane with 1.5m P S
7 1+690 2+050 360 on both sides, LHS & 4-lane (2L+2L) 34.61
RHS Ramp
8 2+050 2+195 145 2+2lane with 15m P'S 4-lane (2L+2L) 20.61
on both sides
9 94105 94315 120 Tapered portion from 4- A-lane (2L+2L) 20.61 to
lane to 6-lane 25.6
10 0+175 0+470 295 2-lane (Ramps) - 10
11 1+690 2+050 720 4-lane with 1.5m P'S 4-lane (2L+2L) 20.61
(Ramps)
(Victoria Layout)
12 | 0+000 0+270 | 270 | 2-lane | 2-lane | 10
Connecting corrdior-2 connecting East-west corrdior-1 at Ulsoor to East-west corrdior-2 on Dsouza
circle
(Wheelers road to Kachakarnahalli)
0+000 4+120 4120 6-lane (3L+3L) 4-lane (2L+2L) 25.6
2+930 0+180 180 5.5m (Ramps) - 7
3+220 0+160 160 5.5m (Ramps) - 7

The very Objective of the elevated corridors in Bangalore will only be achieved if the
proposal is integrated with development of Peripheral Ring Road (PRR) to avoid the
through traffic from entering the City Core central area, development of Mass transit system
including new Metro and Mono rail feeder corridors. The anticipated Mass Rail Transport
System (MRTS) of Bangalore city could be strategically integrated with the Metro rail and
Mono rail combinations to connect all the arterial and sub arterial roads with the potential
Production and Attraction zones to meet the growing travel demand of the city. Policy level
decisions are required to integrate the upcoming metro corridors / Mono rail corridors with
the proposed elevated corridors so as to provide last mile connectivity and generate
substantial shift of passengers from private to public modes. Access to MRTS is required to
be optimized in both central as well as peripheral areas of the city of Bangalore to maximize
its utility. Promoting public transit and strengthening mass transit network in the city can be
a holistic way forward to solve the ever growing congestion impacts on the streets of
Bangalore and thereby substantially improve the deteriorating quality of urban life as a
whole.

Considering the above the GOK has envisioned constructing elevated corridors connecting
North-South and East-West of Bangalore city to ensure fast and hassle free connectivity.
However, the problem of traffic congestion can be solved only by reducing the traffic on
roads either by restriction of usage of vehicles, providing mass transport facilities which
encourage people to shift to public transport along with capacity augmentation of existing
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road network. Reducing vehicles on roads by policy or through encouragement is difficult
and is possible only by a massive capacity augmentation of roads which are sustainable for
longer duration. Since widening of roads is limited due to non-availability of land for road
right of way (RoW) widths, the only solution is to build road over roads, i.e. to add elevated
roads over the existing major roads as a part of capacity augmentation. A detailed traffic
study report has been prepared specially for the proposed elevated project.

2.11  Materials of Construction and its availability:

Materials such as Cement, aggregate stone, manufactured sand (Course & Fine), borrow soil,
steel, Bitumen, emulsion, etc. will be used in construction of elvat4ed corridor project. The
quantity of materials used in construction is given in following Table 2-6.

All the materials required for construction shall be sourced from nearest possible locations
to avoid long distance transportation. Construction of deck slabs of elevated structure will
be cast ex-situ in construction camps / casting yards to avoid carrying huge quantities of
raw material and also in avoiding any large casting in situ activities.

Table 2-6: Construction materials required per Kilometer

] Aggregat_e/Base Cement | Bitumen ) Steel Emulsion| Borrow
Corridor materials Reinforcement
(mt/km) | (mt/km) (mt/km) | Earth
(mt/km) (mt/km)
North ~south 39592 8944 405 14356 16 35114
Corridor
East-West Corridor-1 17524 4728 155 7099 5 10968
East-West Corridor-2 13318 3622 176 6753 6 10599
Connecting
. 18715 5072 229 9190 10 2742
Corridor-1
Conr_1ect|ng 21111 5557 181 10484 8 13898
Corridor-2
Connecting
. 11973 3104 141 5900 6 1902
Corridor-3
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Figure 2-9: Quarry Locations Map
The Table 2-7 below gives the details of source and distance for aggregate.
Table 2-7: Aggregate quarries and the distance
Aggregate Source Distance from Project Location

Hosur Bande and Yerappanahalli | <20 Km from Connecting corridor 03 of the project

Muddanayakana Halli near 50 Km from North - South Corridor ( Mekhri Circle)

Chickballapur

Tumkur 60 Km from End point of East — West 01 Corridor

Bidadi / Ramnagar at Ivagilu / | 45 Km from end point of East West Corridor 02

Harohalli

Alur near Hosur 50 km from the end point of North and South

Corridor

Sand sources are available near Malavalli at a distance of about 80 Km from Bangalore city.
Manufactured sand production units are available within 80 Km distance from Project
location.
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3. POLICIES AND THE REGULATORY FRAMEWORK AND ITS APPLICABILITY

3.1 Constitutional Provisions

The Constitution of India, in Article 48, of Directive Principles of the State provides for the
protection and preservation of the environment and it states that “the state shall endeavour
to protect and improve the environment and to safeguard forests and wildlife of the
country”.

Further Article 51-A (g), of fundamental duties, emphasizes that, “It shall be the duty of
every citizen of India to protect and improve the natural environment including forests,
lakes, rivers and wildlife and to have compassion for living creatures.”

These two provisions of the constitution form the guiding principles for the environmental
legislation in India. The Government of India has laid down various policy guidelines,
regulations, acts and legislations pertaining to sustainability and protection of the
environment and its various components.

3.2 Environment Impact Assessment Notification and it’s applicability to the project:

As per the EIA Notification, prior Environmental Clearance (EC) is required for certain types
of projects. All developmental projects can be categorized under Category ‘A’ and Category
‘B’, subject to certain considerations listed in the Schedule.

Elevated corridors do not have a mention in the list of projects qualifying for environmental
clearance as per EIA Notification and its amendment. Though, certain stretches of alignment
of elevated corridor forms a part National Highways (NH 4 & NH 7) and State Highways,
elevated corridors cannot be classified as NH or SH looking at their functional and locational
roles.

As the elevated corridors are proposed for decongesting Bengaluru city roads projects can
be classified under transportation sector, and considering these elevated corridors as a part
of national and state highways which do have mention in the schedule of Notification, the
total length of the main elevated corridor is 102.04 km, but it involves additional right of
way or land acquisition less than 40 m along the existing alignments. The proposed six
elevated corridors having a length of 102.04 km is to decongest the internal city roads and to
give access controlled connectivity to the arterial roads which are connecting important
neighbouring towns and cities. The elevated corridors are not continuous in nature to be
considered as one project, but it constitutes of 6 different corridors connecting different parts
of the city, hence the total length of all six corridors need not be considered as length to be
gualified for environmental clearance.

The elevated corridor will be supported by pier structures from the median and all possible
efforts will be made to limit width of the corridor within the available Right of Way (ROW).
Hence, additional right of way or total width of acquisition along the proposed alignments
does not exceed 40 m. In fact, one of the main objectives is, to minimise the land acquisition
except for junction improvements and at entry and exit points to link proposed elevated
corridors with the existing roads beneath (at grade). Hence considering both length and
width of the project corridor do not qualify for environmental clearance.
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However, an elevated corridors project is being considered under Townships and Area
Development Projects (Item 8(b) of the Notification as per the NGT judgement in case of
steel flyover project from Basaveshwara Circle to Hebbal, Bangalore (Application Nos. 243
& 245 of 2016 (SZ) for environmental clearance under Area Development projects and
Townships, Category 8 (b) of EIA Notification, 2006 and subsequent amendments.

Proposed elevated corridor project has total built-up area of approximately 21,89,000 sgm
and as it exceeds 3,00,000 sq. mtrs. qualifying under Schedule 8(b) of EIA Notification,.

The elevated corridor project is significantly different from building and construction
projects in terms of project requirements, construction activities, environmental impacts and
mitigation measures. The excerpts from EIA Notification for Highways and Area
Development projects and Townships are given in the following table for reference.

Project or Category with threshold limit Condition if
Activity A | B any
8 Building / Construction projects / Area Development projects and Townships
8(b) | Townships @1,50,000 sg. mtrs and <| Note - General
and  Areg 3,00,000 sg. mtrs built up| Condition shall
Developme area or covering an area O not apply”.
nt projects 50 ha and <150 ha
©3,00,000 sq. mtrs of built
up area or covering an
area 0150 hal

1 Amendment made through Notifications dated 9th December 2016; 13th March 2018; & 3rd April 2018.
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3.3 The Environment (Protection) Act, 1986

The Environment (Protection) Act, popularly known as EP Act, is an umbrella legislation
that supplements existing environmental regulations. Empowered by the EP Act, MoEF, the
Government of India has issued the EIA Notification (as discussed in section 8.2.2)
regulating the siting of industry and operations, procuring clearances to establish industries
and development of projects with appropriate EIA studies, coastal zone regulations and
other aspects of environment protection:

This Act, empowers the Government of India (section 6) to formulate rules to regulate
environmental pollution by stipulating standards and maximum allowable limits to prevent
air, water, noise, soil and other environmental pollutants.

Prohibits operations that emit pollutants in excess of standards (section 7); Regulates
handling of hazardous substances and identifies persons responsible for discharges and
pollution prevention (section 9); Section 17 deals with offences committed by Government
Departments

Formulated Environmental (Protection) Rules, 1986, Hazardous Wastes (Management and
Handling) Rules, 1989 and Manufacture, Storage & Import of Hazardous Chemical Rules,
1989 in accordance with the sections 6,8 and 25 of EP Act.

34 Water (Prevention and Control of Pollution) Act, 1974

The Water Act is the first environmental regulation that was brought to the state and central
levels, with pollution control boards to control / regulate environmental pollution in India.
Amended twice in 1978 and 1988, the Act vests regulatory authority on the State Pollution
Control Boards and empowers them to establish, and enforce, standards for industries and
local authorities discharging effluents.

This provides for the prevention and control of water pollution, and the maintaining and
restoring of the wholesomeness of water. ‘Pollution’” means such contamination of water, or
such alteration of the physical, chemical or biological properties of water, or such discharge
of any sewage, or trade effluent, or of any other liquid, gaseous or solid substance into water
(whether directly or indirectly) as may, or is likely to, create a nuisance for health or safety,
or to domestic, commercial, industrial, agricultural or other legitimate uses, or to the life and
health of animals or plants or of aguatic organisms.

The act resulted in the establishment of the Central and State level Pollution Control Boards,
whose responsibilities include managing water quality and effluent standards, as well as
monitoring water quality, prosecuting offenders and issuing licenses for construction and
operation of certain facilities.

The project requires getting No-Objection Certificate/Consent from the Karnataka State
Pollution Control Board (KSPCB) under the Water (Prevention and Control of Pollution) Act
of 1974, the Cess Act of 1977. KSPCB reviews and accords consent for establishment by
stipulating certain specific and general conditions after accepting the application for the
project.
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35 Air (Prevention and Control of Pollution) Act, 1981

Similar to the Water Act, the Air Act vests regulatory authority on the State Pollution
Control Boards and empowers them to enforce air quality standards to prevent air pollution
in the country. Section 21 of the act requires an application to be made to the state board to
establish or operate any industrial operation and project activity.

The project requires getting No-Objection Certificate/Consent from the Karnataka State
Pollution Control Board (KSPCB) under the Air (Prevention and Control of Pollution) Act of
1981; the Air (Prevention and Control of Pollution) Rules of 1982 and Air (Prevention and
Control of Pollution) Amendment Act, 1987. As in the case of the Water Act, the KSPCB
reviews and accords consent for establishment by stipulating certain specific and general
conditions after accepting the application for the project.

3.6 The Hazardous Wastes (Management and Handling) Rules, 2016

The Central Government formulated these rules under the Environment (Protection) Act,
2016. Under these rules it is required that the operator or occupier of a facility dealing with
hazardous waste ensures that the hazardous waste is packaged in a suitable manner for
storage and transport and the labelling and packaging shall be easily visible and be able to
withstand physical conditions and climatic factors. Packaging, labelling and transport of
hazardous wastes shall be in accordance with the provision s of the rules issued by the
Central Government under the Motor Vehicles Act, 1988, and other guidelines issued from
time to time. These Rules also requires that in case of an accident during transportation of
hazardous wastes, the operator or occupier of a facility shall immediately report to the State
Pollution Control Board in the prescribed form.

This statute applies to the elevated corridor project as it involves handling (including
storing) and transhipment of hazardous bituminous materials for pavement construction.

3.7 Wildlife Protection Act, 1972

This act is promulgated to provide for the protection of wild animals, birds and plants and
for matters connected therewith. The act is not applicable to the elevated corridor project as
none of the corridors are either passing through or adjacent to the wild life sensitive areas.

3.8 The Indian Forest Act, 1927

This statute provides power to the Government to classify forestland and declare an area to
be a reserved forest, a protected forest or a village forest. The act prohibits a number of
activities including making fresh clearings, tree felling, lopping, burning, grazing,
guarrying, manufacturing activities, hunting, shooting, etc. in the forest. Violation of
provisions of Section 26 specifically with regards to creating fire, felling, girdling, lopping,
etc. of trees, quarrying and manufacturing operations or clearing up of any forest land for
construction projects is punishable with imprisonment with a fine.

This Act is not applicable as none of the corridors are located adjacent to the forest land.
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3.9 Forest (Conservation) Act, 1980 (as Amended In 1988)

As per Section 26 of the Indian Forest Act, 1927 a number of activities are prohibited in
forest areas, and prior approval is required from the Central Government to use /divert
forest land for non-forest purposes. The project corridor is not adjacent to or passing
through forest sections.

3.10 The Ancient Monuments and Archaeological Sites and Remains Act 2010

The archaeological sites/remains/monuments in the country are protected by ASI
(Archaeological Survey of India) or the State Directorate of Archaeology.

Under the Act, areas within the radii of 100m and 300m from the “Protected Property” are
designated as “Protected Areas” and “Controlled Areas” respectively. Development
activities (including building, mining, excavating, blasting) is not permitted in the
“Protected Areas”. Development activities likely to damage the protected property are not
permitted in the “Controlled Areas” without prior permission from the Archaeological
Survey of India (ASI).

Tipu Sultan's Palace: the palace of Tipu Sultan was begun by Haider Ali in 1781 AD and
completed by Tipu Sultan in 1791 AD. This is a splendid structure now present within the
old fort. It is of two storeys with a large open courtyard in front originally with a fountain
and small, ornamental garden.

Old Dungeon Fort & Gates: Old Dungeon Fort & Gates or Bengaluru Fort began in 1537 as a
mud fort by Sri Kempe Gowda I, a vassal of the Vijaynagar Empire and the founder of
Bengaluru. Haider Ali in 1761 replaced the mud fort with a stone fort. The army of the
British East India Company, led by Lord Cornwallis on 21st March 1791 captured the fort in
the siege of Bengaluru during the Third Mysore War (1790-1792). Today, the fort's Delhi
gate, on Krishna Rajendra (KR) Road and two bastions are the primary remains of the fort.

In addition to the above notified monuments, there are a few heritage buildings listed as per
Bangalore Development Authority’s Revised Master Plan (RMP) — Volume | 2031 imposing
development restrictions in 12 heritage zones, apart from listing out 558 heritage sites. The
proposed heritage zones in the city are Central Administrative Heritage Zone, Pete &
Bengaluru Fort Heritage Zone, Gavipuram, Basavanagudi and VV Puram Heritage Zone,
MG Road Heritage Zone, Shivajinagar Heritage Zone, Cleveland Town Heritage Zone,
Richards Town Heritage Zone, Malleswaram Heritage Zone, Ulsoor Heritage Zone,
Whitefield Inner Circle Heritage Zone, Begur Temple Heritage Zone and Bengaluru Palace
Heritage Zone. In addition, 558 sites have been further classified under built heritage value
(533), natural heritage value (16) and cultural heritage value (9). An NOC from the
committee is must for most development activities in these zones and the listed heritage
sites. The draft plan allows no new development on Queens Road, and no building taller
than 12 m in Basavanagudi. No flyovers and other infrastructure are allowed in any of the
zones.

Other statutory requirements applicable for the project include Public Liability Insurance
Act, 1991, The Motor Vehicles Act, 1988, Minimum Wages Act, 1948; Contract Labour Act,
1970; Child Labour (Prohibition and Regulation) Act 1996 along with Rules, 1988; etc.
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3.11  National Green Tribunal (NGT) Order dated 4th May 2016 in O.A. No. 222 of 2014
The National Green Tribunal was constituted in 2010 for effective and expeditious disposal
of cases relating to environmental protection and conservation of forests and other natural
resources including enforcement of any legal rights relating to environment and giving relief
and compensation for damages to persons and property. The tribunal will have jurisdiction
over all civil cases relating to implementation of The Water Act 1974; The Water Cess Act
1977; The Forest Conservation Act 1980; The Air Act 1981; The Environment Protection Act
1986; The Public Liability Insurance Act 1991; and The Biological Diversity Act 2002.

Applicability: Vide its Order, NGT has fixed the distance from water bodies (lakes and
Rajakaluves) to prohibit construction activities. The distance in the case of Water bodies,
wetlands and Rajakaluves shall be maintained as below.

- 75m from the periphery of water body or Lakes, to be maintained as green belt

and buffer zone.

- 50m from the edge of the primary Rajakaluves.

- 35m from the edges in the case of secondary Rajakaluves

- 25m from the edges in the case of tertiary Rajakaluves
The buffer/green belt zone would be treated as no construction zone for all intent and
purposes. This is absolutely essential for the purposes of sustainable development
particularly keeping in mind the ecology and environment of the areas in question.
This Tribunal order is applicable for all the construction projects which are within buffer
zone from the periphery of water bodies like Ulsoor Lake, Varthur Lake, Agara Lake and
Vrishabhavathi Stream/River.

3.12 The Right to Fair Compensation and Transparency in Land Acquisition and

Rehabilitation and Resettlement Act, 2013 (RFCTLARR Act 2013)
This is an act which replaces both the Land Acquisition Act 1894 and National Resettlement
and Rehabilitation Policy 2007. This is an Act to ensure, in consultation with institutions of
local self-government and Gram Sabhas established under the Constitution, a humane,
participative, informed and transparent process for land acquisition for development of
essential infrastructural facilities, industrialisation and urbanisation with the least
disturbance to the owners of the land and other affected families and provide fair
compensation to the affected families whose land has been acquired or proposed to be
acquired or are affected by such acquisition and make adequate provisions for such affected
persons for their rehabilitation and resettlement.

Government of Karnataka has issued Rules as provided in Section 109 of RFCTLARR Act
2013 namely “The Right to Fair Compensation and Transparency in Land Acquisition,
Rehabilitation and Resettlement (Karnataka) Rules, 2015”. These Rules, inter-alia, provide
for the following.

Chapter Il deals with the matters pertaining to Social Impact Assessment (SIA) Study and all
matters concerning the same including its publication, (Rules.3 to 13).
Chapter 111 deals with the Process of Obtaining the Prior Consent (Rules 16-19)
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Chapter 1V deals with the Preliminary Notification For Acquisition (Rule 20)
Chapter V deals with the Rehabilitation and Resettlement Scheme and matters relating
thereto (Rules 21- 38)

Rule 40 empowers the government for removal of difficulties either in the interpretation of
the provisions of the Rules and implementation of the provisions

This act is applicable for the proposed project as it involves land acquisition, demolition of
properties thus affecting families which are adjacent to proposed alignment.

3.13 Karnataka Industrial Area Development Board Act
The project will adopt the KIADB Act for implementation.

Salient Features of the Section 28 of KIADB Act

= |If at any time, in the opinion of the State Government, any land is required for
development by the Board, or for any other purpose in furtherance of the objects of
this Act, the State Government may by notification, give notice of its intention to
acquire such land.

= On publication of a notification under sub-section (1), the State Government shall
serve notice upon the owner or where the owner is not the occupier, on the occupier
of the land and on all such persons known or believed to be interested therein to
show cause, within thirty days from the date of service of the notice, why the land
should not be acquired.

= After considering the cause, if any, shown by the owner of the land and by any other
person interested therein, and after giving such owner and person an opportunity of
being heard, the State Government may pass such orders as it deems fit.

= After orders are passed under sub-section (3), where the State Government is
satisfied that any land should be acquired for the purpose specified in the
notification issued under sub-section (1), a declaration shall, by notification in the
official Gazette, be made to that effect.

= On the publication in the official Gazette of the declaration under sub-section (4), the
land shall vest absolutely in the State Government free from all encumbrances.

= Where any land is vested in the State Government under sub-section (5), the State
Government may, by notice in writing, order any person who may be in possession
of the land to surrender or deliver possession thereof to the State Government or any
person duly authorized by it in this behalf within thirty days of the service of the
notice.

= |f any person refuses or fails to comply with an order made under sub-section (5), the
State Government or any officer authorized by the State Government on it’s behalf
may take possession of the land, and may for that purpose use such force as may be
necessary.
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= Where the land has been acquired for the Board, the State Government, after it has
taken possession of the land, may transfer the land to the Board for the purpose for
which the land has been acquired.

Section 29 of KIADB Act - 2007 compensation

= Where any land is acquired by the State Government under this Chapter, the State
Government shall pay for such acquisition compensation in accordance with the
provisions of this Act.

= Where the amount of compensation has been determined by agreement between the
State Government and the person to be compensated, it shall be paid in accordance
with such agreement.

= Where no such agreement can be reached, the State Government shall refer the case
to the Deputy Commissioner for determination of the amount of compensation to be
paid for such acquisition as also the person or persons to whom such compensation
shall be paid.

= On receipt of a reference under sub-section (3), the Deputy Commissioner shall serve
notice on the owner or occupier of such land and on all persons known or believed to
be interested herein to appear before him and state their respective interests in the
said land

3.14  Clearances required for the project corridors

After reviewing various applicable acts and statutes mentioned above, it is understood that
following clearances or permissions are required. A summary of clearances required for the
project is shown in Table 3-1.
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Table 3-1: List of Clearances Required for the Project Road

Sg. Subject Relevant Act é‘ll;;?g:g/ ?r:?:rrlgrngge When required | Responsibility Remarks
EIA Notification, 2006 .
- . Project
Environmental _(|nclud|ng amendments) Before Implementation | Supported by EIA, EMP
1 issued under | SEAC, GOK . . .
Clearance . . Construction Unit (PIU), | and Project Reports.
Environment Protection KRDCL
Act, 1986
Air  (Prevention and
Control of Pollution) Appropriate forms, (Form
Consent / NOC for | Act, 1974 Before I & Form XIIl) with
2 sub-projects Water (Prevention and KSPCB, Karnataka Construction PIU, KRDCL requisite fees, to be
control of Pollution) Act, completed
1981
Permission for | Karnataka Tree
cutting pruning | Preservation Act, 1976 & State Forest Before ExacF number and
3 ' . " Department, Govt of . PIU, KRDCL location of trees to be
and transportation | Forest Conservation Act, Construction .
Karnataka furnished
of trees 1980
Permission for
construction of | The Ancient Monuments
elevated corridor | and Archaeological Sites Appropriate forms, (Form
4 within  protected | and Remains Act 1958 | National Monument | Before PIU. KRDCL VIl with requisite
area of protected | and subsequent | Authority, GOI. Construction ’ Annexures, to be
Monuments  and | amendments. listed in completed
Heritage structures | Revised Master Plan
of Bangalore.
No Objection | Air  (Prevention and Appropriate forms, (Form
Certificate (NOC) | Control of Pollution Durin Contractor/Sup | I & Form XIll) with
5 for Crlgshers), Act, 1981 and Noisg KSPCB, Karnataka Const?uction plier i requisite  fees, )to be
Batching Plants, | Pollution (Regulation completed
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Sl

Authority Granting

No. Subject Relevant Act Clearance/ In charge When required | Responsibility Remarks
Wet Mix Macadam | and Control) Rules, 2000
plants, Hot mix
plants
Hazardous Waste
Storage, handling | (Management and
and Handling) Rules, 1989 . . . .
6 | transport of | and Manufacturing, KSPCB, Karnataka During . Contractor I bituminous is used for
Construction the pavement.
hazardous Storage and Import of
materials Hazardous  Chemicals
Rules, 1989
Traffic
7 Management and | Local Traffic Police | Bangalore Traffic | During Contractor Prior permission from the
Regulation during | instructions/Regulations | Police Construction Traffic Department
operation
. Air (Prevention and
8 Installation of Con(trol of Pollution) KSPCB Before . Contractor
Generators Installation
Act, 1974
Petroleum Rules, 2002
9 License for storing | (Amended in the year Commissioner of During Contractor
Diesel/Fuel 2011) of the Petroleum Explosives Construction
Act, 1934.
Environment Protection
Location/ layout of | Act, 1986
workers camp, The Building and Other | KSPCB, District During
10 Contractor

equipment and
storage yards

Constructions Workers’
(Regulation of
employment &

Health Officer

Construction
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sg. Subject Relevant Act SZ;T;?C?/ ?r:iﬂgrngge When required | Responsibility Remarks
Conditions of Service)
Act, 1996. International
Labour Organisation
(ILO)
The Building and Other
Employing Construgtion Workers o
11 | Labours (Regulation of Dlstrlct_ L{ibor Before . Contractor
workers Emplgy_/mentand _ Commissioner Construction
Conditions of Service)
Act, 1996
Permission for Environment
12 withdrawal of (Protection) Act, Central Ground Water | During . Contractor
groundwater for 1986 Board, Ahmedabad Construction
construction
The project will adopt the
Rehabilitation & | KIADB Act with Before start of KIADB Act for acquisition
13 | Resettlement of | compensation at par | Gol construction PIU, KRDCL and compensation will be
Displaced families | with RFCTLARRA 2013. paid at par with
RFCTLARRA 2013
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4. DESCRIPTION OF ENVIRONMENT

Assessment of the impacts of the proposed elevated corridor project is done after site visits
undertaken by the consultants. An attempt has been made to understand the environmental
profile of the project implementation area and baseline environmental condition of the study
area with respect to physical and biological environment along the project corridor. The data
presented on the base line environmental components in the vicinity of project corridor was
collected through field inspection and secondary sources of information for the
environmental attributes supplementing with relevant maps. Study area for baseline data is
based on corridor of impact upto 100 M and corridor of influence upto 10 km from the
elevated structure. Discussion on the environmental profile has been made considering the
proposed alignment of the project corridors within the city of Bengaluru.

41 Location:

Bengaluru (Urban) District is located (Figure 1-1) in the south eastern portion of Karnataka
State with geographical area of nearly 2190 sg. km. It is bounded by Bengaluru (Rural)
district on the south-western, western, northern and north-eastern sides and bordered by
Tamil Nadu State on the south-eastern direction. District lies between 120 39’ to 130 14’ N
Latitude and 770 19’ to 770 51’ E Longitude. Greater Bengaluru is a metropolitan area
consisting of the metropolis of Bengaluru and its neighbouring regions. In January 2007, the
Karnataka Government issued a notification to merge 100 wards of the erstwhile Bengaluru
Mahanagara Palike with seven City Municipal Councils (CMC)s, one Town Municipal
Council (TMC) and 111 villages around the city to form a single administrative area.
Administrative map of Bengaluru Urban district is presented in Figure 1-5.

Proposed elevated project corridors are located within Bangalore city. The alignment of each
corridor is explained in the paragraphs below.

The North - South Corridor - starts from Baptist Hospital along Airport Road and ends at
Silk Board flyover via Mekhri circle - Jayamahal Main Road - Queen’s Road-Indian Express
Junction - Infantry Road Junction - Minsk Square - Kasturba Road - Hudson Circle -
Audugodi - Audugodi main road & Silk Board .

East - West Corridor - 1 (EW - 1): starts at Batrahalli on Old Madras Road and ends at
Gorguntapalya junction on Tumkur road via. Devasandra Main Road - Ramamurthy Nagar
Main Road Junction (ITl) — KR Puram cable stayed bridge - Suranjandas Road Junction - 80
Feet Road junction - 100 feet Indiranagar road Junction - D Bhaskaran Road Junction -
Kensington Road Junction (Philips buildings) — Ulsoor lake - St. John’s Road — Millars road -
Jayamahal Main Road - Mekri circle - CV Raman road - Yeswanthapur flyover -
Yeshwanthpur Railway Station - Outer Ring Road junction (CMTI).

East - West Corridor - 2 (EW - 2): The corridor takes off at Varthur kodi junction on SH-35 —
ends at NICE link road on Mysore road via. Kundala halli gate junction — Marathahalli
underpass - Suranjandas Road Junction - Old Airport road — Wind tunnel road junction -
Domlur Junction - Trinity Church Junction - D’Souza circle - General K S Thimayya Road -
Vellara Junction - Richmond Circle — K H Road - Lalbagh Main Road — Minerva junction -
Chamarajpet 5th Main Road - 9th Cross Road - 1st Main Road Junction - Alur Venkata Rao
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Road - Sirsi Circle - Satellite Bus Station - Bapuji Nagar - Deepanjali Nagar, -Nayandahalli
Junction - Rajarajeshwari Nagar Gate.

Connecting Corridor - 1 (CC-1): This corridor creates connectivity between North-South
corridor and Sarjapura road, corridor starts at Sarjapur bridge at Agara and traverses via
Jakkasandra - Madiwala Market Junction - Koramangala 100 Feet Road Junction

Connecting Corridor - 2 (CC-2): This corridor creates connectivity between East-West
Corridor-1 and East-West Corridor-2, corridor starts from D’souza circle on Richmond road
Junction and ends at Ulsoor Lake via General KS Thimmaiah Road - Trinity Junction &
Ulsoor Lake Junction (connecting East West Corridor-1)

Connecting Corridor-3 (CC-3): This corridor starts from St. Johns Church Road Junction
(East-West Corridor 1) and ends at Kalyan Nagar at Outer Ring Road via. Wheeler Road -
ITC factory — Sevanagar - Banaswadi Main road.
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Figure 4-1: Administrative map of Bengaluru Urban district
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4.2 Physiography

Physiographically, Bengaluru Urban district can be divided into rocky upland, plateau & flat
topped hills at a general elevation of about 900 amsl (above mean sea level) with its major
part sloping towards south and south-east forming pediplains interspersed with hills all
along the western part. The pediplains form the major part of the district underlain by
granites and gneisses with the highest elevation of 839 to 962 m. amsl. Major part of the
pediplain constitute low relief area having matured dissected rolling topography with
erosional land slope covered by a layer of red loamy soil of varied thickness. Major part of
the pediplains is dissected by streamlets flowing in southern direction.

4.3 Topography

Bengaluru lies on top of south Karnataka Plateau (Mysore Plateau) and has two types of
unique topographies. The North Bengaluru taluk is a relatively more level plateau and lies
between an average of 839 to 962 meters above mean sea level. Prominent ridge runs in the
middle of taluk in NNE-SSW direction and lies east of the Vrishabhavathi River. The highest
point in the city, Doddabettahalli, (954 m above Mean Sea Level) is on this ridge. There are
gentle slopes and valleys on either side of this ridge. The low-lying area is marked by a
series of water tanks varying in size from a small pond to those of considerable extent, but
all fairly shallow. The South Bengaluru taluk has an uneven landscape with a combination
of hills and valleys. The southern and western portions of the city consist of granite and
gneissic masses. The eastern portion is a plane, with intermittent minor undulations.

4.4 Climate

Bengaluru has a tropical Savanna climate (Koppen climate classification Aw) with distinct
wet and dry seasons. Due to its elevation, Bengaluru enjoys a pleasant and equable climate
throughout the year. The highest temperature recorded was 39.2 °C on 24 April 2016 and the
lowest was 7.8 °C in 1884. Winter temperatures rarely drop below 14 °C and summer
temperatures seldom exceed 36 °C.

Rainfall - Bengaluru receives about 970 mm of rain annually, the wettest months being
August, September, and October. The heaviest rainfall recorded in a 24-hour period was
159.7 mm recorded on 1 October 1997. November 2015 (290.4 mm) was recorded as one of
the wettest months in Bengaluru with heavy rains causing severe flooding in some areas.

Data on rainfall for Bangalore urban district is given in the following Figure and the Table
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Figure 4-2: Graphical representation of variation in rainfall through 1985 to 2002 (Bengaluru Urban

district

Table 4-1: Month wise rainfall and Annual total rainfall data for Bangalore urban district

Annual
Year | Jan | Feb | Mar | Apr | May Jun Jul Aug Sep Oct Nov | Dec | Rainfall

(in mm)
1985 | 2.96 | 0.09 | 18.42| 14.41| 86.58 | 77.57 | 69.11 | 51.41 | 94.86 | 77.87 | 106.82| 4.58 | 604.69
1986 | 16.72| 12.42| 0.26 | 13.45| 90.12 | 121.30| 58.53 | 72.59 | 295.45| 110.34| 98.76 | 16.81| 906.76
1987 | 0.20 | 0.00 | 22.42| 60.15| 95.83 | 79.41 | 49.26 | 110.25| 66.28 | 153.86| 40.91 | 50.75| 729.31
1988 | 0.00 | 154 | 0.43 | 84.22| 202.75| 32.38 | 206.16| 169.13| 261.10| 15.69 | 39.93 | 28.42| 1041.76
1989 | 0.06 | 0.00 | 549 | 9.87 | 95.21 | 108.34| 180.46| 45.99 | 173.79| 229.16| 12.12 | 4.15| 864.63
1990 | 098 | 0.19 | 455 | 32.72| 191.15| 55.36 | 38.32 | 78.44 | 68.04 | 183.54| 3581 | 9.38 | 698.49
1991 | 0.03 | 0.02 | 0.26 | 47.80| 204.38| 191.57| 69.05 | 86.44 | 85.20 | 285.12| 26.57 | 0.32 | 996.75
1992 | 0.07 | 0.00 | 0.00 | 10.61| 108.71| 159.07| 149.41| 80.33 | 100.15| 159.65| 50.40 | 1.04 | 819.44
1993 | 0.00 | 0.02 | 24.73| 40.83| 122.39| 127.30| 85.22 | 92.28 | 152.13| 180.65| 34.26 | 73.32| 933.13
1994 | 043 | 141 | 487 | 1834| 9214 | 4356 | 98.22 | 49.76 | 51.71 | 199.81| 3593 | 6.67 | 602.85
1995 | 16.37| 0.10 | 15.62| 36.34| 170.96| 90.00 | 96.59 | 162.77| 158.10| 174.22| 19.97 | 0.25| 941.28
1996 | 0.03 | 0.04 | 0.70 | 101.24| 126.53| 206.44| 51.53 | 203.06| 171.74| 184.89| 13.34 | 21.87| 1081.41
1997 | 4.44 | 0.00 | 2258 | 73.29| 83.37 | 76.10 | 33.48 | 114.25| 161.38| 314.38| 180.44| 27.50| 1091.20
1998 | 0.03 | 0.18 | 0.19 | 95.81| 125.06| 59.41 | 214.57| 256.60| 144.88| 219.25| 57.15 | 45.44| 1218.56
1999 | 0.04 | 10.57| 0.56 | 77.58| 226.05| 73.12 | 99.26 | 68.21 | 100.09| 194.14| 67.57 | 565 | 922.83
2000 | 0.04 | 11.83| 0.07 | 80.11| 73.29 | 89.69 | 99.86 | 193.46| 132.48| 291.84| 13.41 | 14.70| 1000.77
2001 | 0.46 | 0.12 | 3.65 | 102.72| 71.60 | 35.69 | 97.21 | 64.21 | 150.75| 165.14| 32.04 | 8.25 | 731.83
2002 | 0.61 | 0.12 | 0.71 | 10.39| 218.10| 160.31| 33.81 | 40.27 | 60.21 | 183.97| 35.17 | 4.54 | 748.19
2004 | 540 | 1.20 | 5.50 | 47.50| 205.30| 75.70 | 210.40| 65.20 | 186.90| 197.30| 25.70 | 0.00 | 1026.10
2005 | 1.60 | 4.40 | 13.40| 75.10| 115.70| 127.90| 136.40| 194.00| 173.50| 446.00| 56.50 | 6.30 | 1350.80
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Annual
Year | Jan | Feb | Mar | Apr | May Jun Jul Aug Sep Oct Nov | Dec | Rainfall
(in mm)

2006 | 0.30 | 0.00 | 62.70| 25.20 | 133.90| 190.50| 53.60 | 44.20 | 3150 | 48.90| 48.00 | 0.30 | 639.10

2007 | 0.00 | 0.20 | 0.00 | 104.90| 79.50 | 57.20 | 154.00| 146.50| 223.70| 163.00f 21.10 | 34.50| 984.60

2008 | 0.10 | 9.90 | 115.40| 30.40| 87.10 | 59.20 | 182.50| 247.40| 105.60| 210.90| 47.60 | 0.30 | 1096.40

2009 | 0.10 | 0.00 | 15.20| 63.90 | 123.80| 125.40| 30.20 | 162.20| 335.30| 35.20 | 66.80 | 17.50| 975.60

2010 | 540 | 0.00 | 17.40| 97.50| 123.90| 67.30 | 112.30| 121.10| 149.90| 95.80 | 166.80| 2.70 | 960.10

Source: http://www.indiawaterportal.org/met_data/

Humidity - The average annual relative humidity in Bengaluru is 65.2% and average
monthly relative humidity ranges from 45% in March to 79% in August. On an average, July
is the most humid and January is the least humid month.

Temperature - The coolest month in Bengaluru is January with an average low temperature
of 15.1 °C and the hottest month is April with an average high temperature of 35 °C. The
highest temperature ever recorded in Bengaluru is 39.2 °C as there was a strong EIl Nino in
2016, The lowest ever recorded is 7.8 °C in January 1884. Winter temperatures rarely drop
below 14 °C and summer temperatures seldom exceed 36 °C.
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Figure 4-3: Graphical representation of variation in monthly average temperature from
1985 to 2002 (Bengaluru Urban district)

Table 4-2: Month wise annual average temperature data for Bangalore urban district

Annual
Average
Year | Jan Feb | Mar | Apr | May | Jun Jul Aug | Sep Oct | Nov | Dec | Temperatur
e

(ocelsius)

1985 | 23.02| 25.07| 27.18| 28.32| 27.62| 24.26| 23.76| 24.28| 25.06| 23.88| 22.58| 22.72 24.81

1986 | 21.99| 24.02| 26.91| 28.74| 27.71| 24.82| 24.58| 24.05| 24.73| 24.76| 23.24| 22.71 24.85

1987 | 22.34| 23.54| 25.96| 28.18| 27.53| 25.28| 25.17| 24.51| 25.74| 24.76| 23.75| 22.42 24.93
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Annual
Average
Year | Jan Feb | Mar | Apr | May | Jun Jul Aug | Sep Oct | Nov | Dec | Temperatur
( Ce‘lasius)
1988 | 22.21| 25.39| 27.60| 27.55| 27.38| 25.49| 24.02| 24.01| 24.16| 24.74| 23.29| 22.09 24.83
1989 | 22.25| 24.09| 26.02| 28.09| 27.40| 24.72| 23.81| 23.96| 24.51| 24.77| 23.20| 22.31 24.59
1990 | 22.40| 24.70| 27.15| 28.71| 26.14| 24.60| 23.99| 23.85| 25.06| 24.33| 23.35| 22.20 24.71
1991 | 23.50| 24.78| 27.64| 27.91| 27.73| 24.66| 23.58| 23.62| 25.02| 24.29| 22.66| 21.87 24.77
1992 | 21.39| 24.74| 26.48| 28.10| 26.87| 24.81| 24.26| 24.09| 24.63| 24.39| 23.54| 21.44 24.56
1993 | 22.22| 24.16| 26.69| 28.20| 27.82| 25.30| 24.28| 24.46| 24.13| 24.20| 23.14| 21.67 24.69
1994 | 22.50| 24.59| 26.98| 27.74| 27.69| 25.07| 23.75| 24.59| 24.82| 24.27| 22.47| 21.25 24.64
1995 | 22.37| 24.98| 26.47| 28.07| 26.25| 25.95| 24.17| 24.61| 24.73| 24.52| 24.48| 22.23 24.90
1996 | 22.98| 24.35| 27.08| 27.69| 28.27| 25.05| 24.58| 24.17| 24.44| 24.14| 23.75| 21.86 24.86
1997 | 22.61| 24.66| 26.58| 26.85| 27.60| 26.43| 24.84| 24.52| 25.21| 24.90| 24.35| 23.12 25.14
1998 | 23.53| 25.72| 27.92| 28.91| 28.08| 26.26| 24.55| 24.76| 24.59| 24.51| 23.91| 22.48 25.43
1999 | 22.71| 24.47| 27.49| 27.89| 25.82| 24.77| 24.24| 24.56| 25.22| 24.70| 23.53| 22.09 24.79
2000 | 23.17| 25.03| 26.54| 28.09| 26.86| 24.39| 24.06| 24.07| 24.91| 24.34| 23.75| 21.90 24.76
2001 | 23.20| 26.06| 27.43| 28.13| 27.40| 25.16| 24.73| 24.16| 25.32| 24.21| 23.77| 22.21 25.15
2002 | 23.35| 24.13| 27.28| 28.56| 27.50| 25.29| 24.93| 24.72| 25.87| 25.09| 23.67| 22.78 25.26
4-39

AZCOM

Deloitte

Infra“¥ Support
You Covpler Tnglrsecrs Fanwe




Consultancy Services for Preparation of Detailed Feasibility Report for the
Construction of Proposed Elevated Corridors within Bengaluru Metropolitan
Region, Bengaluru

Detailed Feasibility Report

CL

VOL-IV Environmental Impact Assessment Report

Figure 4-4: Monthly Climatology of Bengaluru
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Baseline air quality data was collected for three months from November 2018 to January
2019 at various identified representative locations. Noise levels, water quality and soil
guality were analysed for representative locations in the project area.

45 Ambient Air Quality

The air quality was monitored at 10 locations along the study area to assess the baseline
ambient air status of the area, and also to check its conformity with the ambient air quality
standards specified by Central Pollution Control Board (CPCB). The monitoring locations
were selected based on the potential sensitive receptors, predominant wind direction and
topography of the study area. Other factors considered while selection of the monitoring
stations includes representative nature of the sample; accessibility; availability of power.

Ambient Air Quality Monitoring (AAQM) stations were set up at 10 locations with due
consideration to the above mentioned points. Ambient Air Quality Monitoring Locations are
shown in Figure 4-5 and details of the monitoring stations are given in Table 4-3.

Table 4-3: Details of Ambient Air Monitoring Stations

L%:g(t;:n Air & Noise Sampling Locations
A-1 Mekhri Circle
A-2 Wheeler Road Junction
A-3 ITI Campus Junction along NH4
A-4 Indian Express
A-5 Lifestyle Junction, Richmond Road
A-6 Domlur SAARC Park
A-7 Marathhalli Junction
A-8 St John Medical College & Hospital
A-9 Minerva Circle (Bangalore Medical College)
A-10 Deepanjalinagar, Mysore Road

The sampling and analysis of ambient air quality parameters was carried out as per the
procedures detailed in relevant Parts of 1S-5182 (Indian Standards for Ambient Air Quality
Parameters). The applied testing procedures are given in brief in Table 4-4.

Table 4-4: Details of Ambient Air Monitoring Stations

Method/
Parameter Protocol Analysis Procedure
Followed
PMio I1S-5182 (Pt- |- Sample collection for PM-10 with fine dust sampler NPM-FDS
23) 2.5A without PM-2.5 inlet.
PM;s IS-5182 (Pt-|- Sample collection for PM-2.5 with fine dust sampler NPM-
23) FDS 2.5A with impactor.
- Analysis by gravimetric method.
SO; 1S:5182 ( Pt.-[- Sample collection in multi-gas sampler, absorption in
2) Potassium tetrachloromercurate solution.
- The absorbance of the intensely colored para-rosaniline
methyl sulphonic acid was measured and the amount of SO2 in
the sample was computed.
NOx 1S:5182 (Pt.-|- Sample collection carried out through orifice-tipped Impinger
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Method/
Parameter Protocol Analysis Procedure
Followed
6) containing solutions of sodium hydroxide and sodium arsenite.
- The ambient NOx concentrations were computed from the
total nitrite ion present in the impingers, overall efficiency of
the Impinger and the procedure, and the volume of air
sampled.
(6{0) 1S5:5182 - Collection of air in rubber bladder and aspirator.
(Pt.10) - Analysis by electrochemical sensor
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Figure 4-5: Air and Noise Sampling Locations
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Table 4-5: Ambient Air Quality at Mekhri Circle
Al - Mekhri Circle
November 2018
Dates Sample PMy, PMgys, | SO», pg/ NO;, CO ,mg/ | Pb, g/
No pg/ ms3 pg/ ms3 m3 pg/ ms3 m3 m3

NAAQ Standards 100 60 80 80 4 1
05-11-2018 | 96.7 39.2 7.32 30.18 0.97 0.082
08-11-2018 1 97.2 52.2 6.96 27.82 0.95 0.044
14-11-2018 i 101.6 53.1 7.72 29.21 0.91 0.041
17-11-2018 v 95.8 45.8 7.91 27.86 0.98 0.092
20-11-2018 \Y 93.6 53.6 8.11 28.89 0.86 0.105
23-11-2018 \4 99.4 46.6 8.43 28.29 1.07 0.117
26-11-2018 VII 97.7 52.3 8.01 28.24 0.079 0.990
29-11-2018 VIl 104.7 48.8 17.77 27.70 0.056 1.020

December 2018
03-12-2018 | 100.6 44.4 7.68 28.54 1.00 0.043
7-12-2018 1 99.7 44.7 8.48 27.96 0.93 0.063
11-12-2018 i 98.1 49.6 7.27 29.56 0.91 0.090
14-11-2018 v 103.4 50.5 8.07 28.08 0.98 0.071
17-12-2018 \Y 101.3 43.2 7.89 28.37 0.86 0.030
21-12-2018 \4 98.9 50.9 8.69 28.75 1.07 0.063
24-12-2018 VII 97.1 43.9 7.45 27.68 0.95 0.039
28-12-2018 VIl 102.6 50.1 8.25 28.18 1.02 0.044
January 2019
01-01-2019 | 99.5 36.6 6.34 27.61 0.81 0.078
04-01-2019 1 101.5 35.1 8.11 29.24 0.90 0.101
07-01-2019 i 97.3 38.4 6.50 31.24 0.84 0.083
10-01-2019 v 98.2 40.2 6.86 30.79 0.75 0.090
16-01-2019 \Y 102.1 37.9 7.53 32.15 0.80 0.074
19-01-2019 \4 100.7 41.2 8.34 28.59 0.96 0.105
21-01-2019 VII 99.8 43.6 7.98 28.08 0.82 0.137
25-01-2019 VIlI 92.8 44.2 7.67 27.62 0.68 0.079
NAAQS: National Ambient Air Quality Standards
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Table 4-6: Ambient Air Quality at Wheeler Road Junction (Opp to HQ MEG Centre)

A2 - Wheeler Road Junction(Opp to HQ MEG Centre)
November 2018

Dates Sample | PMiyy, PM3s, SOy, ug/ | NOz, ug/ | CO,ug/ | Pb pg/

No pg/ ms3 pg/ ms3 m3 m3 m3 m3

NAAQ Standards 100 60 80 80 4 1

11-05-2018 | 90.3 43.3 7.15 27.26 0.42 0.091
11-08-2018 1 91.5 41.1 6.79 28.12 0.42 0.042
14-11-2018 i 88.5 44.7 7.55 28.44 0.35 0.018
17-11-2018 v 91.9 43.5 7.35 26.76 0.6 0.116
20-11-2018 \Y 85.9 42.5 7.94 27.97 0.3 0.111
23-11-2018 Vi 94.1 45.4 7.75 27.37 0.64 0.157

26-11-2018 VII 82.6 41.9 7.90 26.02 0.043 0.41

29-11-2018 Vi 89.4 42.8 7.19 27.78 0.016 0.47

December 2018
03-12-2018 | 91.1 44.3 7.51 27.62 0.44 0.021
07-12-2018 1 88.0 44.6 7.80 26.86 0.37 0.018
11-12-2018 i 90.5 40.3 7.10 28.46 0.35 0.073
14-12-2018 v 87.4 41.2 7.39 26.98 0.42 0.062
17-12-2018 \Y% 91.3 43.1 7.72 27.45 0.30 0.029
21-12-2018 \4 88.2 41.6 8.01 27.83 0.51 0.037
24-12-2018 Vil 90.7 43.8 7.28 26.58 0.39 0.022
28-12-2018 Vi 87.6 40.8 7.57 27.26 0.46 0.011
January 2019

01-01-2019 | 89.8 32.9 8.21 33.43 0.41 0.082
04-01-2019 1 90.8 26.4 8.73 34.63 0.48 0.102
07-01-2019 1l 95.4 39.5 8.06 37.81 0.52 0.026
10-01-2019 v 83.4 36.4 8.56 38.36 0.51 0.076

16-01-2019 \Y 87.6 28.8 9.23 39.72 0.50 0.02
19-01-2019 \4 89.6 39.00 8.96 36.98 0.58 0.095
21-01-2019 VII 81.9 35.80 8.57 35.90 0.57 0.127
25-01-2019 VIl 87.5 38.90 8.33 35.44 0.44 0.047
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Table 4-7: Ambient Air Quality at ITI Campus Junction along NH4
A3 - ITI Campus Junction along NH4
November 2018

Dates Sample | PMiyy, PM3s, SOy, ug/ | NOz ug/ | CO,ug/ | Pb pg/

No pg/ ms3 pg/ ms3 m3 m3 m3 m3

NAAQ Standards 100 60 80 80 4 1

05-11-2018 | 88.6 37.2 5.98 27.04 0.03 0.053
08-11-2018 1 85.2 32.5 5.62 26.68 0.36 0.037
14-11-2018 1l 90.1 33.9 6.38 27.67 0.27 0.065
17-11-2018 v 93.7 36.6 6.49 26.32 0.32 0.174
20-11-2018 \Y 88.1 35.5 6.77 27.05 0.21 0.189
23-11-2018 \4 89.5 40.7 7.70 27.15 0.45 0.082

26-11-2018 VII 95.0 34.8 6.67 26.70 0.051 0.30

29-11-2018 VIl 96.8 39.6 6.41 26.57 0.094 0.39

December 2018
03-12-2018 | 85.4 39.7 6.34 27.40 0.35 0.102
07-12-2018 1 90.7 40.0 7.12 26.42 0.27 0.027
11-12-2018 1l 88.6 34.9 5.93 28.02 0.26 0.060
14-12-2018 v 89.1 35.8 6.71 26.54 0.32 0.051
17-12-2018 \Y 92.4 38.5 6.55 27.23 0.21 0.053
21-12-2018 Vi 91.1 36.2 7.33 27.61 0.41 0.043
24-12-2018 VII 89.7 39.2 6.11 26.14 0.30 0.070
28-12-2018 VIl 91.7 35.4 6.89 27.04 0.36 0.084
January 2019
01-01-2019 | 85.8 40.1 7.59 26.28 0.39 0.186
04-01-2019 1 86.6 28.2 8.16 25.43 0.40 0.324
07-01-2019 i 88.9 33.2 7.85 26.74 0.45 0.138
10-01-2019 v 82.1 30.5 8.02 27.29 0.37 0.126
16-01-2019 \Y 90.3 34.4 8.69 28.65 0.28 0.125
19-01-2019 \4 86.3 32.60 8.39 24.78 0.36 0.177
21-01-2019 VII 80.6 29.90 8.00 26.75 0.49 0.209
25-01-2019 VIl 83.4 30.40 7.69 26.29 0.35 0.301
4-47

A=COM Deloitte Infra® Support



Consultancy Services for Preparation of Detailed Feasibility Report for the
Construction of Proposed Elevated Corridors within Bengaluru Metropolitan
Region, Bengaluru

. I . KRDCL
Detailed Feasibility Report VOL-IV Environmental Impact Assessment Report
Table 4-8: Ambient Air Quality at Indian Express
A4 - Indian Express
November 2018

Dates Sample | PMiyy, PM3s, SOy, ug/ | NOz ug/ | CO,ug/ | Pb pg/

No pg/ ms3 pg/ ms3 m3 m3 m3 m3

NAAQ Standards 100 60 80 80 4 1

05-11-2018 | 94.2 38.5 5.84 26.45 0.56 0.125
08-11-2018 1 89.6 35.4 6.48 26.09 0.52 0.024
14-11-2018 i 93.8 36.9 6.24 27.18 0.44 0.035
17-11-2018 v 95.5 39.1 6.10 25.83 0.49 0.096
20-11-2018 \Y 92.9 34.6 6.93 28.16 0.4 0.097
23-11-2018 \4 102.3 41.6 6.30 26.56 0.58 0.135

26-11-2018 VII 92.6 32.9 6.53 25.09 0.075 0.49

29-11-2018 VIl 99.6 37.7 7.64 28.97 0.219 0.52

December 2018
03-12-2018 | 92.6 37.8 6.20 26.81 0.50 0.036
07-12-2018 1 89.7 38.1 6.35 25.93 0.43 0.032
11-12-2018 i 90.9 33.9 5.79 27.53 0.41 0.073
14-12-2018 v 91.8 34.8 5.94 26.05 0.48 0.030
17-12-2018 \Y 93.4 36.6 6.41 26.64 0.47 0.019
21-12-2018 Vi 94.5 35.2 6.56 27.02 0.57 0.031
24-12-2018 VII 91.0 37.3 5.97 25.65 0.45 0.026
28-12-2018 VIII 90.3 34.4 6.12 26.45 0.52 0.023
January 2019
01-01-2019 | 88.3 37.3 6.97 27.37 0.43 0.088
04-01-2019 1 935 38.9 7.54 30.36 0.56 0.081
07-01-2019 i 115.7 35.5 7.95 34.09 0.60 0.072
10-01-2019 v 103.9 33.7 7.83 35.04 0.63 0.073
16-01-2019 \Y 98.4 41.3 8.50 36.40 0.49 0.044
19-01-2019 \4 100.4 34.90 6.77 29.71 0.51 0.096
21-01-2019 VII 97.7 30.10 7.38 27.84 0.63 0.103
25-01-2019 VIl 102.4 34.60 7.07 27.38 0.53 0.087
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Table 4-9: Ambient Air Quality at Lifestyle Junction, Richmond Road
A5 - Life Style Junction on Richmond Road
November 2018

Dates Sample | PMiyy, PM3s, SOy, ug/ | NOz ug/ | CO,ug/ | Pb pg/

No pg/ ms3 pg/ ms3 m3 m3 m3 m3

NAAQ Standards 100 60 80 80 4 1

05-11-2018 | 102.6 53.9 6.91 23.79 0.51 0.077
08-11-2018 1 96.1 43.7 6.55 23.43 0.5 0.059
14-11-2018 i 94.4 45.3 7.31 26.5 0.55 0.124
17-11-2018 v 95.6 47.6 7.52 25.15 0.61 0.145
20-11-2018 \Y 100.9 46.7 7.70 24.5 0.4 0.128
23-11-2018 \4 93.3 44.3 8.14 23.9 0.70 0.093

26-11-2018 VII 95.2 415 7.60 25.53 0.067 0.48

29-11-2018 VIl 96.3 47.7 7.38 27.31 0.186 0.65

December 2018
03-12-2018 | 90.6 46.2 7.27 24.15 0.56 0.074
07-12-2018 1 91.5 46.5 8.09 25.25 0.56 0.034
11-12-2018 1l 95.9 42.6 6.86 26.85 0.47 0.056
14-12-2018 v 93.4 43.5 7.68 25.37 0.61 0.043
17-12-2018 \Y 94.8 45.0 7.48 23.98 0.42 0.047
21-12-2018 Vi 92.2 43.9 8.30 24.36 0.70 0.054
24-12-2018 VII 92.6 45.7 7.04 24.97 0.51 0.096
28-12-2018 VIII 94.5 43.1 7.86 23.79 0.65 0.028
January 2019

01-01-2019 | 94.0 454 7.12 21.48 0.57 0.137
04-01-2019 1 122.7 40.6 8.22 24.55 0.66 0.105
07-01-2019 i 109.7 38.1 9.10 23.78 0.70 0.080
10-01-2019 v 116.4 445 9.22 26.13 0.69 0.068
16-01-2019 \Y 102.8 43.0 9.89 27.49 0.45 0.075

19-01-2019 \4 98.7 37.60 8.49 23.90 0.77 0.02
21-01-2019 VII 97.0 43.90 8.10 21.95 0.59 0.098
25-01-2019 VIl 99.9 41.50 7.79 29.49 0.55 0.081
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Table 4-10: Ambient Air Quality at Domlur SAARC Park
A-6 Domlur SAARC Park
November 2018

Dates Sample | PMiyy, PM3s, SOy, ug/ | NOz, ug/ | CO,ug/ | Pb pg/

No pg/ ms3 pg/ ms3 m3 m3 m3 m3

NAAQ Standards 100 60 80 80 4 1

05-11-2018 | 91.2 40.2 6.39 28.61 0.62 0.068
08-11-2018 1 98.7 47.9 6.03 28.25 0.26 0.098
14-11-2018 i 96.4 46.5 6.81 28.69 0.47 0.115
17-11-2018 v 94.7 43.8 6.87 27.34 0.38 0.131
20-11-2018 \Y 95.7 48.4 7.18 29.37 0.31 0.165
23-11-2018 VI 97.8 42.1 7.07 28.72 0.48 0.087

26-11-2018 Vil 96.5 45.9 7.08 26.60 0.107 0.43

29-11-2018 VIl 975 36.8 7.25 28.13 0.212 0.40

December 2018
03-12-2018 | 84.0 43.4 6.75 28.97 0.52 0.097
07-12-2018 1 82.3 43.7 7.12 27.44 0.31 0.047
11-12-2018 i 80.9 44.3 6.34 29.04 0.43 0.121
14-12-2018 v 81.7 45.2 6.71 27.56 0.36 0.088
17-12-2018 \Y 84.8 42.2 6.96 28.80 0.38 0.149
21-12-2018 \4 82.9 45.6 7.33 29.18 0.45 0.104
24-12-2018 VII 83.6 42.9 6.52 27.16 0.47 0.139
28-12-2018 VIII 81.9 44.8 6.89 28.61 0.40 0.083
January 2019
01-01-2019 | 107.2 44.6 7.43 26.98 0.49 0.122
04-01-2019 1 112.7 47.8 7.91 23.56 0.50 0.141
07-01-2019 i 91.0 35.0 7.74 24.22 0.47 0.104
10-01-2019 v 94.7 26.7 7.56 25.77 0.42 0.093
16-01-2019 \Y 83.6 39.8 8.43 27.13 0.41 0.076
19-01-2019 \4 97.1 33.50 8.13 22.91 0.54 0.095
21-01-2019 VII 93.9 26.10 7.75 27.45 0.46 0.101
25-01-2019 VIl 86.9 26.60 7.44 25.99 0.38 0.097
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Table 4-11: Ambient Air Quality at Marathhalli Junction
A-7 Marathalli Junction
November 2018

Dates Sample | PMiyy, PM3s, SOy, ug/ | NOz, ug/ | CO,ug/ | Pb pg/

No pg/ ms3 pg/ ms3 m3 m3 m3 m3

NAAQ Standards 100 60 80 80 4 1

05-11-2018 | 95.3 47.2 6.63 26.55 0.79 0.054
08-11-2018 1 89.7 39.7 6.27 26.33 0.7 0.112
14-11-2018 11 92.1 40.3 7.03 28.59 0.73 0.127
17-11-2018 v 90.5 41.8 6.78 27.24 0.68 0.114
20-11-2018 \Y 94.3 37.4 7.42 27.71 0.69 0.156
23-11-2018 VI 91.7 394 7.43 26.27 0.77 0.149

26-11-2018 Vil 98.9 38.6 7.44 27.62 0.119 0.71

29-11-2018 VIl 91.6 414 6.64 26.07 0.164 0.72

December 2018
03-12-2018 | 89.7 41.1 6.99 26.91 0.82 0.062
07-12-2018 1 92.1 41.4 7.35 27.34 0.63 0.080
11-12-2018 i 89.1 37.2 6.58 28.94 0.73 0.137
14-12-2018 v 915 38.1 6.94 27.46 0.68 0.112
17-12-2018 \Y 89.9 39.9 7.20 26.74 0.68 0.059
21-12-2018 \4 92.3 38.5 7.56 27.12 0.77 0.117
24-12-2018 VIl 89.3 40.6 6.76 27.06 0.77 0.149
28-12-2018 VIl 91.7 37.7 7.12 26.55 0.72 0.051
January 2019
01-01-2019 | 91.8 38.5 7.07 26.63 0.70 0.121
04-01-2019 1 89.8 27.6 8.19 27.62 0.68 0.148
07-01-2019 11 84.4 34.7 8.48 23.67 0.61 0.132
10-01-2019 v 88.1 36.1 8.27 28.22 0.54 0.096
16-01-2019 \Y 90.2 35.7 8.94 29.58 0.47 0.428
19-01-2019 VI 92.2 36.20 8.65 26.97 0.56 0.148
21-01-2019 VIl 945 35.50 8.26 27.10 0.58 0.095
25-01-2019 VIII 100.3 37.50 8.15 26.64 0.49 0.102
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Table 4-12: Ambient Air Quality at St. John’s Medical College & Hospital
A-8 St. John's Medical College & Hospital (junction)
November 2018

Dates Sample | PMiyy, PM3s, SOy, ug/ | NOz, ug/ | CO,ug/ | Pb pg/

No pg/ ms3 pg/ ms3 m3 m3 m3 m3

NAAQ Standards 100 60 80 80 4 1

05-11-2018 | 94.5 38.2 7.45 29.11 0.33 0.085
08-11-2018 1 93.9 39.9 7.09 28.75 0.28 0.040
14-11-2018 i 97.1 40.5 7.85 29.56 0.22 0.102
17-11-2018 v 96.6 43.6 7.90 28.21 0.29 0.108
20-11-2018 \Y 94.9 41.2 8.24 29.82 0.17 0.081
23-11-2018 VI 98.2 44.6 7.19 29.22 0.39 0.153

26-11-2018 Vil 93.5 42.7 8.71 27.47 0.146 0.23

29-11-2018 Vi 92.8 46.9 7.47 28.63 0.118 0.39

December 2018
03-12-2018 | 94.9 41.8 7.81 29.47 0.31 0.084
07-12-2018 1 90.8 42.1 8.15 28.31 0.22 0.124
11-12-2018 i 92.3 38.1 7.40 29.91 0.22 0.034
14-12-2018 v 95.2 39.0 7.74 28.43 0.27 0.130
17-12-2018 \Y 93.1 40.6 8.02 29.3 0.17 0.033
21-12-2018 \4 91.6 39.4 8.36 29.68 0.36 0.046
24-12-2018 VII 92.5 41.3 7.58 28.03 0.26 0.099
28-12-2018 VIl 90.4 38.6 7.92 29.11 0.31 0.025
January 2019
01-01-2019 | 95.1 37.8 7.28 30.61 0.32 0.119
04-01-2019 1 99.3 42.8 8.32 22.58 0.38 0.086
07-01-2019 i 95.0 32.5 7.85 21.59 0.35 0.058
10-01-2019 v 97.2 31.7 7.88 23.41 0.30 0.053
16-01-2019 \Y 97.4 45.2 8.06 24.77 0.29 0.041
19-01-2019 \4 88.4 36.80 8.55 21.93 0.44 0.076
21-01-2019 VII 96.7 32.40 7.64 31.08 0.48 0.129
25-01-2019 VIII 91.7 31.80 7.33 35.62 0.37 0.078
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Table 4-13: Ambient Air Quality at Minerva Circle
A-9 Minerva Circle
November 2018
Dates Sample | PMy, PM3s, SOy, ug/ | NOz ug/ | CO,ug/ | Pb, pg/
No pg/ ms3 pg/ ms3 m3 m3 m3 m3
NAAQ Standards 100 60 80 80 4 1
05-11-2018 | 100.5 41.7 8.04 29.68 0.60 0.110
08-11-2018 1 94.6 48.7 7.68 29.32 0.46 0.084
14-11-2018 i 96.2 49.6 8.44 30.21 0.54 0.151
17-11-2018 v 99.1 43.4 8.22 28.86 0.53 0.071
20-11-2018 \Y 97.3 45.7 8.83 30.39 0.56 0.062
23-11-2018 VI 97.9 42.4 8.34 29.79 0.67 0.129
26-11-2018 VII 99.0 44.9 8.73 29.24 0.126 0.60
29-11-2018 VIl 90.2 43.6 8.08 30.12 0.123 0.63
December 2018
03-12-2018 | 93.3 45.9 8.40 30.04 0.65 0.016
07-12-2018 1 96.2 46.2 8.79 28.96 0.48 0.041
11-12-2018 i 92.7 45.7 7.99 30.56 0.56 0.019
14-12-2018 v 95.6 46.6 8.38 29.08 0.53 0.039
17-12-2018 \Y 935 44.7 8.61 29.87 0.51 0.041
21-12-2018 \4 96.4 47.0 9.00 30.25 0.62 0.075
24-12-2018 VII 92.9 45.4 8.17 28.68 0.60 0.043
28-12-2018 VIlI 95.8 46.2 8.56 29.68 0.57 0.008
January 2019
01-01-2019 | 89.2 42.3 7.68 29.74 0.64 0.065
04-01-2019 1 90.7 37.1 8.58 21.26 0.58 0.051
07-01-2019 i 94.3 35.3 8.37 34.42 0.65 0.077
10-01-2019 v 91.9 34.2 7.73 35.97 0.53 0.095
16-01-2019 \Y 85.4 39.6 7.40 37.33 0.65 0.059
19-01-2019 \4 87.5 38.20 8.81 20.61 0.57 0.152
21-01-2019 VII 93.6 33.60 8.42 30.21 0.60 0.150
25-01-2019 VI 89.7 35.90 8.29 31.75 0.59 0.116
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Table 4-14: Ambient Air Quality at Deepanjali Nagar, Mysore Road

A - 10 Deepanjalinagar ,Mysore Road
November 2018
Dates Sample | PMyy, PM3s, SO, ug/ | NO2 ug/ | CO,ug/ | Pb, pg/
No pg/ ms3 pg/ ms3 m3 m3 m3 m3
NAAQ Standards 100 60 80 80 4 1
05-11-2018 | 99.8 49.8 7.16 28.46 0.63 0.060
08-11-2018 1 91.2 41.3 6.71 28.26 0.4 0.090
14-11-2018 1l 92.3 43.9 8.07 30.93 0.61 0.142
17-11-2018 v 100.8 39.5 7.74 29.58 0.54 0.101
20-11-2018 \Y 94.8 44.8 7.86 29.17 0.37 0.083
23-11-2018 VI 92.7 37.6 7.84 29.03 0.64 0.190
26-11-2018 VII 98.3 42.4 7.76 28.84 0.121 0.59
29-11-2018 Vi 101.2 40.9 7.88 29.98 0.159 0.57
December 2018
03-12-2018 | 90.3 37.9 7.43 28.82 0.56 0.080
07-12-2018 1 91.9 39.7 7.89 29.68 0.49 0.137
11-12-2018 1l 89.7 38.1 8.02 31.28 0.47 0.072
14-12-2018 v 88.3 41.2 7.58 29.8 0.54 0.079
17-12-2018 \Y 90.5 38.2 7.64 28.65 0.42 0.077
21-12-2018 \4 91.1 40.4 8.10 29.03 0.63 0.093
24-12-2018 Vil 89.9 38.9 7.20 29.40 0.51 0.071
28-12-2018 VIII 90.5 39.6 7.66 28.46 0.58 0.026
January 2019
01-01-2019 | 86.9 30.3 7.49 31.13 0.55 0.108
04-01-2019 1 92.6 35.5 8.00 24.79 0.650 0.056
07-01-2019 1l 98.8 39.4 7.59 23.35 0.67 0.075
10-01-2019 v 95.9 32.6 8.05 24.89 0.50 0.062
16-01-2019 \Y 92.0 28.9 8.72 26.25 0.74 0.019
19-01-2019 Vi 97.8 34.50 8.23 24.12 0.64 0.093
21-01-2019 Vil 91.2 33.40 7.90 31.60 0.71 0.125
25-01-2019 VIII 91.3 24.80 7.59 33.22 0.75 0.088
Table 4-15: Ambient Air Quality at different AAQ stations for November 2018
Parameters | Observed | Al A2 A3 A4 A5 A6 A7 A8 A9 | Al0
PM10 NAAQS 100 100 100 100 100 100 100 100 100 100
24 Hourly | Minimum | 93.6 |82.6 [852 |[89.6 |89.7 |91.2 |933 |928 |90.2 |91.2
(in pg/md) | Maximum | 104.7 | 94.1 | 96.8 | 102.3 | 989 |98.7 | 102.6 | 98.2 |100.5 | 101.2
Average 98.3 (893 [909 |951 [930 |961 [968 |952 |969 |96.4
98th 104.3 1938 | 96,5 | 1019|984 |98.6 |102.4|98.0 |100.3|101.1
Percentile
PM 2.5 NAAQS 60 60 60 60 60 60 60 60 60 60
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Parameters | Observed | Al A2 A3 Al A5 Ab A7 A8 A9 | Al0
24 Hourly | Minimum | 39.2 | 411 |325 |329 |374 |36.8 |415 |382 |417 |37.6
(in pg/ms3) | Maximum | 53.6 | 454 |40.7 |416 |472 |484 |539 |46.9 |49.6 |4938

Average 490 |432 |36.4 |37.1 |40.7 |44.0 |46.3 |422 |45.0 |425
IiSetrtentile 535 | 453 |[96.5 | 1019|984 |98.6 |530 |46.6 |495 |101.1
SO2 NAAQS 80 80 80 80 80 80 80 80 80 80
24 Hourly | Minimum | 6.96 |6.79 |562 |584 |6.27 |6.03 | 655 |7.09 |7.68 |6.71
(in pg/md) | Maximum | 8.43 | 7.94 | 7.7 764 | 744 | 725 |814 |8.71 |883 |8.07
Average 778 | 745 |650 |651 (696 |6.84 |[7.39 |7.74 |830 |7.63
IiSetr:entile 839 |793 |757 |754 (744 |724 |808 |864 |882 |8.04
NOX NAAQS 80 80 80 80 80 80 80 80 80 80
24 Hourly | Minimum | 27.7 | 26.02 | 26.32 | 25.09 | 26.07 | 26.6 | 23.43 | 27.47 | 28.86 | 28.26
(in pg/md) | Maximum | 30.18 | 28.44 | 27.67 | 28.97 | 28.59 | 29.37 | 27.31 | 29.82 | 30.39 | 30.93
Average 28.52 | 27.47 | 26.90 | 26.79 | 27.05 | 28.21 | 25.01 | 28.85 | 29.70 | 29.28
IiSetrtentile 30.04 | 28.40 | 27.60 | 28.86 | 28.47 | 29.28 | 27.20 | 29.78 | 30.36 | 30.80
(6{0) NAAQS 4 4 4 4 4 4 4 4 4 4
8 Hourly Minimum | 0.06 |0.02 |0.03 |0.08 |0.12 |0.07 |0.07 |0.12 |0.12 |0.12
(in mg/m?) | Maximum | 1.07 | 0.64 |0.45 | 058 |0.79 |0.7 0.7 0.39 | 0.67 |0.64
Average 073 | 035 |0.22 |041 (058 |044 |[0.44 (024 |045 |043
IiSetrtentile 106 | 063 |044 | 058 |0.79 | 060 |0.69 |0.38 |0.66 |0.64
Pb, pg/ m3 | NAAQS 1 1 1 1 1 1 1 1 1 1
Minimum | 0.04 |0.02 |0.04 |0.02 |0.05 |0.07 |0.06 |0.04 |0.06 |0.06
Maximum | 1.02 | 047 039 |052 |0.72 |043 |065 |0.39 |0.63 |0.59
Average 0.311 | 0.177 | 0.161 | 0.190 | 0.268 | 0.187 | 0.220 | 0.149 | 0.230 | 0.228
98th . 102 | 046 |038 |038 |052 |043 |0.63 |0.37 |0.63 |0.59
Percentile
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PM 10 for Nov 2018
Location Max Min Avg 98th Percentile
Al 104.7 93.6 98.3 104.3
A2 94.1 82.6 89.3 93.8
A3 96.8 85.2 90.9 96.5
A4 102.3 89.6 95.1 101.9
A5 98.9 89.7 93.0 98.4
A6 98.7 91.2 96.1 98.6
A7 102.6 93.3 96.8 102.4
A8 98.2 92.8 95.2 98.0
A9 100.5 90.2 96.9 100.3
Al0 101.2 91.2 96.4 101.1
PM10 24 Hourly for Nov 2013
1200
100.0 i - - 2 - ’ :
- 0.0 i |
E 60.0
=
400
200
0.0 - . . : > : 3 :
Al A2 A3 Al AS A6 A7 As A9 AL0
2 Minimuem =B Maxdmum » Average 8 S8th percentile
PM 2.5 for Nov 2018
Location Max Min Avg 08th Percentile
Al 53.6 39.2 49.0 53.5
A2 45.4 41.1 43.2 45.3
A3 40.7 32.5 36.4 96.5
A4 41.6 32.9 37.1 101.9
A5 47.2 37.4 40.7 98.4
A6 48.4 36.8 44.0 98.6
A7 53.9 41.5 46.3 53.0
A8 46.9 38.2 42.2 46.6
A9 49.6 41.7 45.0 49.5
Al0 49.8 37.6 42.5 101.1
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PM2.5 24 Hourly for Nov 2018
120.0
100.0
. 8oc
=
60.0
2
40.0
200
0.0
Al A2 A3 A A5 AS K7 A3 A9 ALO
= Minimum = Maximum = Average = O8th percentile
SO2 for Nov 2018
Location Max Min Avg 98th Percentile
Al 8.43 6.96 7.78 8.39
A2 7.94 6.79 7.45 7.93
A3 7.70 5.62 6.50 7.57
Al 7.64 5.84 6.51 7.54
A5 7.44 6.27 6.96 7.44
A6 7.25 6.03 6.84 7.24
A7 8.14 6.55 7.39 8.08
A8 8.71 7.09 7.74 8.64
A9 8.83 7.68 8.30 8.82
Al0 8.07 6.71 7.63 8.04
502 24 Hourly for Nov 2018
9.00
8.00
7.00
&.00
E 5.0
2 4.00
3.00
2.00
1.00
0.00
Al A2 A3 Al s A6 A7 Ag hg Al0
o Minimum = Maximum » Average = S8th percentile
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NOX for Nov 2018
Location Max Min Avg 98th Percentile
Al 30.18 27.70 28.52 30.04
A2 28.44 26.02 27.47 28.40
A3 27.67 26.32 26.90 27.60
A4 28.97 25.09 26.79 28.86
A5 28.59 26.07 27.05 28.47
A6 29.37 26.60 28.21 29.28
A7 27.31 23.43 25.01 27.20
A8 29.82 27.47 28.85 29.78
A9 30.39 28.86 29.70 30.36
Al0 30.93 28.26 29.28 30.80
NOX 24 Hourly for Nov 2018
35.00
30.00 _ .
25.00 ' -
E 2000
E 15.00
5.00
0.00 . . . n . . :
Al A2 A3 A4 AS A6 A7 AB A9 AL0
o Minimum SMaxkimum o Aveage B 9Bth percentile
CO for Nov 2018
Location Max Min Avg 98th Percentile
Al 1.07 0.06 0.73 1.06
A2 0.64 0.02 0.35 0.63
A3 0.45 0.03 0.22 0.44
A4 0.58 0.08 0.41 0.58
A5 0.79 0.12 0.58 0.79
A6 0.70 0.07 0.44 0.60
A7 0.70 0.07 0.44 0.69
A8 0.39 0.12 0.24 0.38
A9 0.67 0.12 0.45 0.66
Al0 0.64 0.12 0.43 0.64
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1.20

1.00

0.80

CO 8 Hourly for Nov 2018

2 0.60
0.40
- Ul Li
0.00
Al A2 A3 At AS AD A7 A8 A9 Ale

» Mindmum B Maxdmum  » Aversge  w Sith percentile
Pb for Nov 2018
Location Max Min Avg 98th Percentile
Al 1.02 0.04 0.311 1.02
A2 0.47 0.02 0.177 0.46
A3 0.39 0.04 0.161 0.38
A4 0.52 0.02 0.190 0.38
A5 0.72 0.05 0.268 0.52
A6 0.43 0.07 0.187 0.43
A7 0.65 0.06 0.220 0.63
A8 0.39 0.04 0.149 0.37
A9 0.63 0.06 0.230 0.63
Al0 0.59 0.06 0.228 0.59
Pb for Nov 2018
1.20
1.00
_ 00
€
E 0.60
0.40
- U lJ
0.00
Al A2 A3 As AS A6 K7 A3 AS  A10

mMaximum = Average w98th percentile
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Table 4-16: Ambient Air Quality at different AAQ stations - December 2018

Parameters | Observed | Al A2 A3 Ad A5 Ab A7 A8 A9 | Al0
PM10 NAAQS 100 | 100 |100 |100 |100 |100 |100 |100 |100 | 100
24 Hourly | Minimum | 97.1 |87.4 |854 |89.7 |89.1 [80.9 |90.6 |90.4 |92.7 |883
(in pg/md) | Maximum | 103.4 | 91.3 | 924 | 945 |923 |848 |959 |952 |96.4 |[91.9
Average 100.2 1894 |89.8 |918 |[90.7 |828 |93.2 |926 |946 |90.3
IiSetrtentile 103.3 913 | 923 | 943 [923 |84.7 |957 |952 |96.4 |918
PM 2.5 NAAQS 60 60 60 60 60 60 60 60 60 60
24 Hourly | Minimum | 43.2 |40.3 |349 |339 |37.2 |422 |426 |38.1 |447 |379
(in pg/md) | Maximum | 509 | 446 |40.0 |38.1 |414 |456 |465 |421 |47.0 |41.2
Average 47.16 | 42.46 | 37.46 | 36.01 | 39.31 | 44.01 | 44.56 | 40.11 | 45.96 | 39.26
98th . 50.88 | 44.53 | 92.30 | 94.35 | 92.27 | 84.69 | 46.43 | 42.03 | 46.98 | 91.79
Percentile
SO2 NAAQS 80 80 80 80 80 80 80 80 80 80
24 Hourly | Minimum | 7.27 | 7.1 593 | 579 | 658 | 634 |6.86 |7.4 7.99 | 7.20
(in pg/mMmd) | Maximum | 8.69 |801 |7.33 |656 |756 |7.33 |83 836 |9 8.1
Average 797 |755 |6.62 |6.17 |7.06 |6.83 |757 |7.87 |849 |7.69
IiSetrtentile 866 |798 |730 |654 |753 |7.30 |8.27 [833 |897 |8.09
NOX NAAQS 80 80 80 80 80 80 80 80 80 80
24 Hourly | Minimum | 27.68 | 26.58 | 26.14 | 25.65 | 26.6 | 27.16 | 23.79 | 28.03 | 28.68 | 28.46
(in pg/md) | Maximum | 29.56 | 28.46 | 28.02 | 27.53 | 28.94 | 29.18 | 26.85 | 29.91 | 30.56 | 31.28
Average 28.39 | 27.38 | 27.05 | 26.51 | 27.27 | 28.35 | 24.84 | 29.03 | 29.64 | 29.39
98th . 29.45 | 28.37 | 27.96 | 27.46 | 28.73 | 29.16 | 26.64 | 29.88 | 30.52 | 31.07
Percentile
(6{0) NAAQS 4 4 4 4 4 4 4 4 4 4
8 Hourly Minimum | 0.9 0.3 021 041 | 063 | 042 |0.42 |02 0.48 | 0.42
(in mg/m?) | Maximum | 1.07 | 051 |0.41 | 057 |0.82 |0.7 0.7 0.36 | 0.65 | 0.63
Average 097 (041 |031 | 048 |0.73 | 056 |[056 |0.27 |057 |0.53
98th . 106 |050 [040 |056 |[081 [051 |069 |035 |0.65 |0.62
Percentile
Pb, pg/ m3 | NAAQS 1 1 1 1 1 1 1 1 1 1
Minimum | 0.03 |0.01 |0.03 |0.02 |0.05 |0.05 [0.03 [0.03 |0.01 |0.03
Maximum | 0.09 | 0.07 |0.10 |0.07 |0.15 |0.415 |0.10 |[0.13 |0.08 |0.14
Average 0.06 |0.03 |0.06 |003 |010 |0.10 |[0.05 [0.07 |0.04 |0.08
98th
. 0.07 |{0.10 |0.10 |0.07 |0.15 |0.09 |0.13 |0.07 |0.13
Percentile | 0.09
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PM10 for December 2018

Location Max Min Avg 98th Percentile
Al 103.4 97.1 100.2 103.3
A2 91.3 87.4 89.4 91.3
A3 92.4 85.4 89.8 92.3
A4 94.5 89.7 91.8 94.3
A5 92.3 89.1 90.7 92.3
Ab 84.8 80.9 82.8 84.7
A7 95.9 90.6 93.2 95.7
A8 95.2 90.4 92.6 95.2
A9 96.4 92.7 94.6 96.4
Al0 91.9 88.3 90.3 91.8

PM10 24 hourly for Dec 2018
1200

80.0
E
60.0
E:
40.0
200
al A2 A3

" Minkmum ® Maxdmum 5 Average 8 S58th percentlle

Ad AS A6

a7

PM2.5 for December 2018

Location Max Min Avg ogth Percentile
Al 50.9 43.2 47.2 50.9
A2 44.6 40.3 42,5 445
A3 40.0 34.9 375 92.3
A4 38.1 33.9 36.0 94.3
A5 41.4 37.2 39.3 92.3
A6 45.6 42.2 44.0 84.7
A7 46.5 42.6 44.6 46.4
A8 42.1 38.1 40.1 42.0
A9 47.0 44.7 46.0 47.0
A10 41.2 37.9 39.3 91.8
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PM2.5 24 Hourly for Dec 2018
100.0
80.0
t ¢oo0
2 400
20,0
0.0
a1 A2 A2 Ad AS AE A7 A2 A9 A10
SEMinimum =Maximum 0 Average = 98th percentile
SO2 for December 2018
Location Max Min Avg 98th Percentile
Al 8.69 1.27 7.97 8.66
A2 8.01 7.10 7.55 7.98
A3 7.33 5.93 6.62 7.30
Al 6.56 5.79 6.17 6.54
A5 7.56 6.58 7.06 7.53
Ab 7.33 6.34 6.83 7.30
A7 8.30 6.86 1.57 8.27
A8 8.36 7.40 7.87 8.33
A9 9.00 7.99 8.49 8.97
Al10 8.10 7.20 7.69 8.09
S0O2 24 hourly for Dec 2018
9.00
2.00
7.00
_ 6.00
£ 5.00
= 400
3.00
200
100
0.00
Al A2 A3 a4 AS AB A7 A3 A9 Al0
# Minimum S Maximum ©Average B 98th percentie
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NOX for Dec 2018
Location Max Min Avg 98th Percentile
Al 29.56 27.68 28.39 29.45
A2 28.46 26.58 27.38 28.37
A3 28.02 26.14 27.05 27.96
Al 27.53 25.65 26.51 27.46
A5 28.94 26.55 27.27 28.73
A6 29.18 27.16 28.35 29.16
A7 26.85 23.79 24.84 26.64
A8 29.91 28.03 29.03 29.88
A9 30.56 28.68 29.64 30.52
Al0 31.28 28.46 29.39 31.07

NOX 24 hourly for Dec 2018
35.00
30.00 ~ : '
25.00 ‘ ' i
E 2000
10,00
5.00
0.00
Al A2 43 Ad AS A6 A7 A8 A9 A10
#Minlmum ®maxdmum = Average ®58th percentile
CO for Dec 2018
Location Max Min Avg 98th Percentile
Al 1.07 0.86 0.97 1.06
A2 0.51 0.30 0.41 0.50
A3 0.41 0.21 0.31 0.40
A4 0.57 0.41 0.48 0.56
A5 0.82 0.63 0.73 0.81
A6 0.70 0.42 0.56 0.51
A7 0.70 0.42 0.56 0.69
A8 0.36 0.17 0.27 0.35
A9 0.65 0.48 0.57 0.65
Al0 0.63 0.42 0.53 0.62
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CO 8 hourly for Dec 2018

=
0.40
o'm “
0.00
Al A2 A3 LA AS AB AT AS A9 AlD

8 Minkmum B Maxdmum © Average B 38th percentie

Pb for Dec 2018

Location Max Min Avg 98th Percentile
Al 0.090 0.030 0.055 0.087
A2 0.073 0.011 0.034 0.071
A3 0.102 0.027 0.061 0.099
A4 0.073 0.019 0.034 0.099
A5 0.149 0.051 0.096 0.068
A6 0.149 0.047 0.104 0.148
A7 0.096 0.028 0.054 0.093
A8 0.130 0.025 0.072 0.129
A9 0.075 0.008 0.035 0.071

A10 0.137 0.026 0.079 0.131

Pb for Dec 2018

0.160
0.140
0.120
- 0.100
e
= 0.060
0.040
0.020
0.000
Al A2 az az AS a6 AT AR L9 AlD

= Minimum whMaximum = Avemge = 98th percentile
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Table 4-17: Ambient Air Quality at different AAQ stations — January 2019

Parameters | Observed | Al A2 A3 A4 A5 A6 AT A8 A9 | Al10
PM10 NAAQS 100 | 100 | 100 100 | 100 | 100 | 100 | 100 | 100 | 100
24 Hourly | Minimum | 928 | 819 |806 |883 |844 |83.6 |94.0 |884 |854 |86.9
(in pg/ms3) | Maximum | 102.1 | 95.4 | 90.3 | 115.7 | 100.3 | 112.7 | 122.7 | 99.3 | 94.3 | 98.8
Average 99.0 |[88.2 |855 |100.0(914 |959 |[105.1|951 |90.3 |933
98th . 102.0 | 94.7 |90.1 | 1140|995 | 112.0|121.8|99.0 |94.2 |98.7

Percentile
PM 2.5 NAAQS 60 60 60 60 60 60 60 60 60 60
24 Hourly | Minimum | 35.13 | 26.42 | 28.16 | 30.10 | 27.63 | 26.10 | 37.60 | 31.70 | 33.60 | 24.80
(in pg/ms3) | Maximum | 44.2 | 395 |40.1 |413 |385 |47.8 |454 |452 |423 |394
Average 39.7 | 347 |324 |358 (352 |350 [418 |364 |370 |324
98th . 441 | 395 |90.1 |114.0|995 |112.0| 453 [449 |419 |98.7

Percentile
SO2 NAAQS 80 80 80 80 80 80 80 80 80 80
24 Hourly | Minimum | 6.34 |8.06 |7.59 |6.77 |7.07 |743 |7.12 |7.28 |7.40 |7.49
(in pg/md) | Maximum | 8.34 | 9.23 |8.69 |85 8.94 | 843 |9.89 |855 |8.81 |8.72
Average 742 |858 805 |750 (825 |780 [849 |786 |816 |7.95
98th . 831 |[9.19 865 |[842 (890 |839 [9.80 |852 |878 |8.65

Percentile
NOX NAAQS 80 80 80 80 80 80 80 80 80 80
24 Hourly | Minimum | 27.61 | 33.43 | 24.78 | 27.37 | 23.67 | 22.91 | 21.48 | 21.59 | 20.61 | 23.35
(in pg/ms3) | Maximum | 32.15 | 39.72 | 28.65 | 36.40 | 29.58 | 27.45 | 29.49 | 35.62 | 37.33 | 33.22
Average 29.41 | 36.54 | 26.53 | 31.02 | 27.06 | 25.50 | 24.85 | 26.45 | 30.16 | 27.42
98th . 32.02 | 39.53 | 28.46 | 36.21 | 29.39 | 27.41 | 29.21 | 34.98 | 37.14 | 32.99

Percentile
CcoO NAAQS 4 4 4 4 4 4 4 4 4 4
8 Hourly Minimum | 0.68 | 041 |0.28 |043 | 047 |045 |045 |0.29 | 053 |05
(in mg/m?) | Maximum | 0.96 | 058 |049 |[063 |07 [0.77 [077 |[048 [065 |0.75
Average 0.82 | 050 [039 |055 (058 |062 062 |0.37 |0.60 |0.65
98th . 095 | 058 |[048 | 063 [0.70 | 053 [0.76 |0.47 |0.65 |0.75

Percentile
Pb, ngZ/ m3 | NAAQS 1 1 1 1 1 1 1 1 1 1
Minimum | 0.074 | 0.02 | 0.13 | 0.044 | 0.095 | 0.076 | 0.02 | 0.04 | 0.051 | 0.02
Maximum | 0.137 | 0.127 | 0.324 | 0.103 | 0.428 | 0.141 | 0.137 | 0.129 | 0.152 | 0.125
Average 0.093 | 0.072 | 0.198 | 0.081 | 0.159 | 0.104 | 0.083 | 0.080 | 0.096 | 0.078
98th . 0.133 | 0.124 | 0.321 | 0.321 | 0.102 | 0.138 | 0.133 | 0.128 | 0.152 | 0.123

Percentile
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PM10 for Jan 2019

Location Max Min Avg 98th Percentile
Al 102.1 92.8 99.0 102.0
A2 95.4 81.9 88.2 94.7
A3 90.3 80.6 85.5 90.1
Ad 115.7 88.3 100.0 114.0
A5 100.3 84.4 91.4 99.5
A6 112.7 83.6 95.9 112.0
A7 122.7 94.0 105.1 121.8
A8 99.3 88.4 95.1 99.0
A9 94.3 85.4 90.3 94.2
Al10 98.8 86.9 93.3 98.7

PM10 24 Hourly for Jan 2019
140.0

120.0

pgf m3
8

0.0

-

» Minimum sMadmem o Avesage = 98th percentidle
PM 2.5 for Jan 2019
Location Max Min Avg 98th Percentile
Al 44.2 35.1 39.7 441
A2 39.5 26.4 34.7 39.5
A3 40.1 28.2 324 90.1
Ad 41.3 30.1 35.8 114.0
A5 38.5 27.6 35.2 99.5
A6 47.8 26.1 35.0 112.0
A7 454 37.6 41.8 45.3
A8 45.2 31.7 36.4 449
A9 42.3 33.6 37.0 41.9
Al0 394 24.8 324 98.7
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PM2.5 24 Hourly for Jan 2019

120.0

100.0
80.
40.0
-l 1l
0
Al A2 A3 A AS AB A7 AB AC AlD

u Minimum & Maxdmum o Average = S8th percentie

pg/ m3
g 8

o

SO2 for Jan 2019
Location Max Min Avg 98th Percentile
Al 8.34 6.34 7.42 8.31
A2 9.23 8.06 8.58 9.19
A3 8.69 7.59 8.05 8.65
A4 8.50 6.77 7.50 8.42
A5 8.94 7.07 8.25 8.90
A6 8.43 7.43 7.80 8.39
A7 9.89 7.12 8.49 9.80
A8 8.55 7.28 7.86 8.52
A9 8.81 7.40 8.16 8.78
Al0 8.72 7.49 7.95 8.65

SO2 24 Hourly for Jan 2019

10.00

0.00
AL A2 A3 AL AS AL AP AS AD AL

¥ Minimum ®Maximum ¥ Average § 58th percentile

E BB

pg/ m3
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NOX for Jan 2019

Location Max Min Avg 98th Percentile
Al 32.15 27.61 29.41 32.02
A2 39.72 33.43 36.54 39.53
A3 28.65 24.78 26.53 28.46
Al 36.40 27.37 31.02 36.21
A5 29.58 23.67 27.06 29.39
A6 27.45 22.91 25.50 27.41
A7 29.49 21.48 24.85 29.21
A8 35.62 21.59 26.45 34.98
A9 37.33 20.61 30.16 37.14

Al10 33.22 23.35 27.42 32.99
NOX 24 Hourly for Jan 2019
40.00
35.00
30.00 . (s
20.00 :
3 15.00
10.00
5.00
0.00 . : . . : .
Al A2 A3 Al AS A6 a7 A3 A9 Al10
% Minimum = Madmum = Average = 98th percentile
CO for Jan 2019
Location Max Min Avg 98th Percentile
Al 0.96 0.68 0.82 0.95
A2 0.58 0.41 0.50 0.58
A3 0.49 0.28 0.39 0.48
A4 0.63 0.43 0.55 0.63
A5 0.70 0.47 0.58 0.70
A6 0.77 0.45 0.62 0.53
A7 0.77 0.45 0.62 0.76
A8 0.48 0.29 0.37 0.47
A9 0.65 0.53 0.60 0.65
Al10 0.75 0.50 0.65 0.75
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1.00

0.80

CO 8 Hourly for Jan 2019

= 98th percentlle

Ll
£ 0.60
2o
0.20
n.on
Al A2 A3 a4 AS Ab A7 A8 A9 Al0

2 Minimum =sMaximum o Average

Pb for Jan 2019

Location Max Min Avg 98th Percentile
Al 0.137 0.074 0.093 0.133
A2 0.127 0.020 0.072 0.124
A3 0.324 0.125 0.198 0.321
Ad 0.103 0.044 0.081 0.321
A5 0.428 0.095 0.159 0.102
A6 0.141 0.076 0.104 0.138
A7 0.137 0.020 0.083 0.133
A8 0.129 0.041 0.080 0.128
A9 0.152 0.051 0.096 0.152
A10 0.125 0.019 0.078 0.123

Ph for Jan 2019

0,450
n.400
0.350

" Averspge

= Gixn percentile

o 0:300
E 0250
? 0.200
0.150
0.100
0.050
0.000
Al A2 AR A4 AS a6 A7 as A0 Al0

u Minimum = Maximum
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4.5.1 Inferences on the Ambient Air Quality Analysis

Particulate Matter — PMyg

The average concentrations for PM10 recorded were within the prescribed CPCB limits of
100pg/ma3 at all the sampling locations.

The PM10 monitored at following locations exceeded the prescribed standards.

1 100.5 pg/m3 in November 2018 at Minerva Circle (A-9);

1 101.6 pg/m3 in November 2018 & 100.6 pg/m3,103.4 pg/m3, 101.3 pg/ma3,102.6
pg/m3 in December, 2018; 102.1 pg/m3 in January 2019 at Mekhri Circle (A-1);

1 102.6 pg/m3 in November 2018; & 122.7 ug/ma3 in January 2019 at Lifestyle Junction,
Richmond Road (A-5);

1 107.2 pg/m3inJanuary 2019 & 112.7 ug/ma3 in January 2019 at Domlur SAARC Park
(A-6);

1 1157 pg/m3, 103.9 pg/m3, 100.4 pg/m3, 102.4 pg/ma3 in January 2019 at Indian
Express Circle (A-4) and

1 100.3 pg/m3inJanuary 2019 at Marathahalli Junction (A-7).

Particulate Matter - PM.s5

The average concentrations for PM2.5 recorded were within the prescribed CPCB limits of
60png/ma3 at all the sampling locations. The minimum value for PM2.5 was recorded as 26.1
pg/m3 at Domlur SAARC park (A-6) in January 2019 and the maximum value was recorded
as 53.9 ug/ma3 at Marathahalli Junction (A-7) in November 2018.

Sulphur Dioxide (SO»)

The average concentrations for SO2 recorded were within the prescribed CPCB limits of
80png/m3 at all the sampling locations .The maximum values of SO2 of 9.89 pg/m3 were
recorded at Marathahalli Junction (A-7) in January 2019 and minimum value of 5.62 pg/ms3
is recorded at ITI Campus Junction(A-3) in November 2018.

Oxides of Nitrogen (NOXx)

The average concentrations for NOX recorded were within the prescribed CPCB limits of
80png/ma3 at all the sampling locations. The maximum NOx concentration was observed to
be 30.93 pg/m3 at Deepanjalinagar (A-10) in November 2018 and minimum value of 20.61
pg/m3 was recorded at Minerva Circle (A-9) in January 2019.

Carbon Monoxide

The average concentrations for CO recorded were within the prescribed CPCB limits of
4png/ma3 at all the sampling locations. The maximum CO concentration was observed to be
1.07 pg/ma3 at Mekhri Circle (A-1) in Decemeber 2018 and minimum value of 0.02 pg/m3
was recorded at Wheelers Road Junction (Opp to HQ MEG Centre) (A-2) in November 2018.
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Lead (Pb)

The average concentrations for Pb recorded were within the prescribed CPCB limits of
1pg/ma3 at all the sampling locations. The maximum Pb concentration was observed to be
0.149 pg/ma3 at Lifestyle Junction and Domlur SAARC park (A-5, A-6) in Decemeber 2018
and minimum value of 0.02 upg/m3 was recorded at Wheelers Road Junction (Opp to HQ
MEG Centre) (A-2) and Indian Express (A-4) in November 2018.

Figure 4-6: Photographs of Air Quality Monitoring

Al —Mekhri Circle A2 - Wheelers Road Ju_nction ]

-

Ab5 - Lifestyle Junction on Richmond Road A6 - Domlur SAARC Park
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A9 - Minerva Circle A10 - Deepanjalinagar, Mysore Road
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45.2 Air Quality Modelling done for the project area:

Figure 4-7: Air Quality Modelling for PM 10 (Annual)
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Table 4-18: Results of Air Quality Modelling for PM 10 (Annual)

AZCOM Deloitte

Infra“¥ Support
You Covpler Tnglrsecrs Fanwe

Particulate Matter 10
Sl Receptor Ba§eline in Modeled resu_lts / f’redicted Cuhmulative I\!AAQS
No (T g/m3) Concentration (i g/m3) (1 g/m3) (T g/m3)
1| Al- Mekhri Circle 99.18 1.8768 101.0568 100
2 | A2 - Wheeler Road Junction(Opp to HQ MEG Centre) 88.96 243771 91.39771 100
3 | A3 -ITI Campus Junction along NH4 88.74 2.32568 91.06568 100
4 | A4 -Indian Express/ Minsk Square 95.62 0.73446 96.35446 100
5 | A5 - Marthalli Junction 91.71 2.24018 93.95018 100
6 | A6 -Domlur SAARC Park 91.57 1.80165 93.37165 100
7 | AT - Life Style Juncton on Richmond Road 98.38 3.04753 101.42753 100
8 | A8 - St.John's Medical College & Hospital (junction) 94.29 0.71492 95.00492 100
9 | A9 - Minerva Circle 79.43 1.85682 81.28682 100
10 | Al0 - Deepanjalinagar ,Mysore Road 81.23 0.27048 81.50048 100
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Figure 4-8: Air Quality Modelling for PM 2.5 (Annual)
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Table 4-19: Results of Air Quality Modelling for PM 2.5 (Annual)

Particulate Matter 2.5
Sl Baseline in Modeled_ results / Cumulative | NAAQS
No Receptor (i g/m3) Predicted (g/m3) | (ig/m3)
Concentration (1 g/m3)
1 | Al- Mekhri Circle 45.26 0.6256 45.8856 60
2 | A2 - Wheeler Road Junction(Opp to HQ MEG 40.11 0.81257 40.92257 60
Centre)

3 | A3-ITI Campus Junction along NH4 35.41 0.77523 36.18523 60

4 | Ad-Indian Express/ Minsk Square 36.29 0.24482 36.53482 60

5 | A5 - Marthalli Junction 38.42 0.74673 39.16673 60

6 | A6 -Domlur SAARC Park 40.99 0.60055 41.59055 60

7 | A7 - Life Style Juncton on Richmond Road 44.24 1.01584 45.25584 60

8 | A8 - StJohn's Medical College & Hospital (junction) 39.56 0.23831 39.79831 60

9 | A9 - Minerva Circle 32.97 0.61894 33.58894 60

10 | A10 - Deepanjalinagar ,Mysore Road 33.34 0.09016 33.43016 60
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Figure 4-9: Air Quality Modelling for SO2 (Annual)

PROECT TILE COMAMENTS
Construction of Proposed Elevated Corridors within Bengaluru Metropolitan Region . $02
E
s
g : o 78.00 | SoURCES
- ‘ 14
1 RECEPTORS
FS00e42 | 38
- -
1 OUTPUT TYSS
g § 5 0602 Concentration
S o =
g & 67602 upin+3
ES § 14 0EL0
5 5
§ % :
P g bt 1 0602
o =
w
§
% S S -eoesn
Q
; : §
:! s 8 50600 SCALE 1330 000
g E i — —
: &
hud 4 0800
b 3 =
z E
§ 232
3 58 1.0€-00
5 -
705000 770000  7TS000 780000  TASC000  TROOCO THA000  BOOCO0 805000 810000 -« PROJECT MO
UTM East [m) Q i .
“ 06804

4-77

A=COM Deloitte. Infra{@ support



Consultancy Services for Preparation of Detailed Feasibility Report for the
Construction of Proposed Elevated Corridors within Bengaluru Metropolitan
Region, Bengaluru

Detailed Feasibility Report

RDCL

K
VOL-IV Environmental Impact Assessment Report

Table 4-20: Results of Air Quality Modelling for SO2 (Annual)

SO2

SI. Baseline in Modeled_ results / Cumulative | NAAQS

No. Receptor (i g/m3) Predicted (g/m3) | (g/m3)
Concentration (1 g/m3)
1 | Al- Mekhri Circle 7.72 0.11467 7.83467 80
2 | A2 - Wheeler Road Junction(Opp to HQ MEG 7.86 0.12547 7.98547 80
Centre)

3 | A3-ITI Campus Junction along NH4 7.06 0.1517 7.2117 80

4 | Ad-Indian Express/ Minsk Square 6.73 0.03111 6.76111 80

5 | A5 - Marthalli Junction 7.42 0.13041 7.55041 80

6 | A6-Domlur SAARC Park 7.15 0.09695 7.24695 80

7 | A7 - Life Style Juncton on Richmond Road 7.82 0.204 8.024 80

8 | A8 - StJohn's Medical College & Hospital (junction) 7.82 0.0385 7.8585 80

9 | A9 - Minerva Circle 6.48 0.12663 6.60663 80

10 | A10 - Deepanjalinagar ,Mysore Road 6.51 0.01578 6.52578 80
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Figure 4-10: Air Quality Modelling for NO2 (Annual)
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Table 4-21: Results of Air Quality Modelling for NO2 (Annual)

NO2

SI. Baseline in Modeled_ results / Cumulative | NAAQS

No. Receptor (i g/m3) Predicted (g/m3) | (g/m3)
Concentration (1 g/m3)
1 | Al- Mekhri Circle 28.78 20.44192 49.22192 80
2 | A2 - Wheeler Road Junction(Opp to HQ MEG 30.46 22.17051 52.63051 80
Centre)

3 | A3-ITI Campus Junction along NH4 26.82 26.82786 53.64786 80

4 | A4 - Indian Express/ Minsk Square 28.11 5.50259 33.61259 80

5 | A5 - Marthalli Junction 27.12 22.98981 50.10981 80

6 | A6 -Domlur SAARC Park 27.35 17.09165 44.44165 80

7 | A7 - Life Style Juncton on Richmond Road 24.9 35.93694 60.83694 80

8 | A8 -StJohn's Medical College & Hospital (junction) 28.11 6.70718 34.81718 80

9 | A9 - Minerva Circle 24.24 22.62089 46.86089 80

10 | Al0 - Deepanjalinagar ,Mysore Road 24.67 2.70736 27.37736 80
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Figure 4-11: Air Quality Modelling for CO (Anual)
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Table 4-22: Results of Air Quality Modelling for CO (Annual)

CO (Annual)
SI. Baseline in Modeled_ results / Cumulative | NAAQS
No. Receptor (mg/m3) Pred_lcted (mg/m3) (mg/m3)
Concentration (mg/m3)
1 | Al- Mekhri Circle 0.84 0.05011494 0.89011494 4
2 | A2 - Wheeler Road Junction(Opp to HQ MEG 0.42 0.05552215 0.47552215 4
Centre)
3 | A3-ITI Campus Junction along NH4 0.31 0.06797803 0.37797803 4
4 | A4 -Indian Express/ Minsk Square 0.48 0.01342359 0.49342359 4
5 | A5 - Marthalli Junction 0.63 0.05792516 0.68792516 4
6 | A6 -Domlur SAARC Park 0.41 0.04283636 0.45283636 4
7 | A7 - Life Style Juncton on Richmond Road 0.54 0.0887033 0.6287033 4
8 | A8 - StJohn's Medical College & Hospital 0.29 0.01669832 0.30669832 4
(junction)
9 | A9 - Minerva Circle 0.35 0.05700822 0.40700822 4
10 | A10 - Deepanjalinagar ,Mysore Road 0.36 0.00626299 0.36626299 4
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4.6 Noise Environment

Noise levels were monitored continuously for 24 hours at ten (10) locations within the study
zone, using a spot noise measurement device. Noise level measurement locations were
identified for assessment of existing noise level status, keeping in view the noise sensitive
receptors, land use pattern, residential areas, etc.

Table 4-23: Noise Monitoring Location in the study area

. . Distance from the Direction from the
Station Location . .
site, m site
N-1 | Mekhri Circle 3.0 South West
N-2 | Wheeler Road Junction 10.0 North & South
N-3 | ITI Campus Junction along NH4 5.0 North
N-4 | Indian Express 3.0 North West
N-6 | Lifestyle Junction, Richmond Road 5.0 North
N-7 | Domlur SAARC Park 5.0 South
N-8 | Marathhalli Junction 5.0 South
N-9 | St John Medical College & 3.0 East
Hospital
N-10 | Minerva Circle (Bangalore Medical 2.0 West
College)

The results of the ambient noise level monitoring along with CPCB noise limits for day time
and night time are presented in Error! Reference source not found..

Table 4-24: Noise Levels monitored at Mekhri Circle (N1)

. . Parameters in dB(A) CPCB
Station Sample Time
Id Location Frequenc Ma Min Le Standards for
' q y X n. 9 Commercial Zone
Mekhri Circle. 6:0.1am to 88.5 593 69.65 65 dB(A)
N1 GPS: 10:00pm Day
1300'52.9"N, | 10:01pm to 72.2 50.0 | 6114 55 dB(A)
77035’01.25"E 6:00am Night
Mekhri Circle
Station No: N1
90 CPCB Limits Day Time-65 db{A
80
70
i 60 CPCB Limits 55
= S0
£ 30
20
10
[V}

ety Mo

Maximum Leq
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Table 4-25: Noise Levels monitored at Wheeler Road Junction (N2)

Parameters in dB(A)
Station . . CPCB
Id. Sample Location Time Frequency Max. | Min. Leq Standards for
Commercial Zone
Wheeler Road 6:0lam to 65 dB(A)
Junction 10:00pm 931 483 7141 Day
N2 (Opp to HQ MEG
Centre) GPS: 10:01pm to 55 dB(A)
12059°28.2”N, 6:00am 7.0 %1 59.38 Night
77°36’51.6”E
Wheelers Rd (Opp to HQ MEG Center)
Station No: N2
100
CPCB Limits Day time -65 db{A)
= -
T‘;' &0 mits Night tim A)
% .
o
Q2
20 '
® Maximum Minimum Leq
® Leaq db Day Leaq db Night
Table 4-26: Noise Levels monitored at ITI Campus Junction (N3)
Station Parameters in dB(A) CPCB
Sample Location Time Frequency . Standards for
No. Max. | Min. Leq .
Commercial Zone
ITI Campus Junction 6:0.1am to 813 | 551 64.29 65 dB(A)
N3 along NH-4. 10:00pm Day
. 0 7 7 .
GPS:13000°29.44” N, 10.(?1pm to 86.4 435 62.98 55 QB(A)
77041°38.12”E 6:00am Night
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ITI Campus Jn along NH-4
Station No: N3
100 . CPCB Limits Day time -65 db{A)
80
=
2 e Night time -
2
2
S 40
@
Q
20
0 Maximum Minimum
u Leagdb Day Leaq db Night
Table 4-27: Noise Levels monitored at Indian Express Circle (N4)
Station Parameters in dB(A) CPCB
Id Sample Location | Time Frequency M Min L Standards for
' ax. n. €q Commercial Zone
Indian Express 6:01am to 65 dB(A)
Circle 10:00pm 847 | 50.5 | 69.54 Day
N4 GPS:
12058'31.02" N, 100lpmto | 793 | 414 | sg.22 55 dB(A)
77036'6.12” E 6:00am Night
Indian Express Circle/Minsk Square
Station No: N4
100 CPCB limits Day Time-65 db(A)
80
g o CPCB fim b(A)
®
&=
T
S
20
° Minimum
Leq

= Leaq db Day

Leaq db Night
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Table 4-28: Noise Levels monitored at Lifestyle Junction (N5)

Station Parameters in dB(A) CPCB
Id Sample Location Time Frequency ) Standards for
! Max. | Min. | Leq Commercial Zone
Lifestyle Junction on 6:01am to 65 dB(A)
Richmond Road. 10:00pm 83.1 | 488 6785 Day
N5 GPS:
12058'00.26"N, H0OPMIO | 803 | 469 | 579 R
770936'38.23”E ' '9
Lifestyle Jn on Richmond Rd
Station No: N3
100
CPUB Uimits Day Time- 65 db(A)
B0
=
3;. 60 PCB Limits Night
®
2 o
>
o
20
o Minimum Leg
» leag db Day Leag db Nght
Table 4-29: Noise Levels monitored at Domlur SAARC Park (N6)
Station Parameters in dB(A) CPCB
Id Sample Location Time Frequency Max. | Min Le Standards for
) ' ' q Commercial Zone
Domlur SAARC Park. 6:01am to 10:00pm 90.5 51.5 65.06 65 dB(A) Day
NG GPS:
12057°37.89”N, 10:01pm to 6:00am 70.5 54.9 61.54 55 dB(A) Night
77038'25.75”E
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Domlur SAARC Park
100
80
o)
= 60
2
S 40
[
o
20
0
m Leaq db Day Leaq db Night
Table 4-30: Noise Levels monitored at Marathhalli Junction (N7)
Station Parameters in dB(A) CPCB
Sample Location Time Frequency . Standards for
Id. Max. | Min. Leq .
Commercial Zone
Marathhalli Junction. 6:0lam to 65 dB(A)
. GPS: 10:00pm 94.4 50.9 74.10 Day
12057°24.05”N, 10:01pm to 55 dB(A)
77041’°50.57"E 6:00am 867 626 7224 Night
Marathahalli Junction
Station No: N7
CPCB Limits Day time -65 db{A)
s
el
<
=
]
a
0 Maximum Minimum Leq
® Leaq db Day Leaq db Night
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Table 4-31: Noise Levels monitored at St John’s Medical College (N8)

Parameters in dB(A)
Station Id Sample Location Time Frequenc CPCB
' P a Y | Max. | Min. Leq Standards for
Commercial Zone
St.John's Medical College & 6:0lam to 65 dB(A)
Hospital Junction. 10:00pm 98.9 >18 17 Day
N8 GPS:
12055'48.69"N, 1069(}gm to 811 | 500 | 74.30 55|\|O.'Br(]'t°‘)
77936'52.40”E -uvam g
St John's Medical College Jn
Station No: N8
CPCB Limits Day time -65d
=
b
w
]
&=
-
o
o
Minimum Leq
m Leaq db Day Leaq db Night
Table 4-32: Noise Levels monitored at Minerva Circle (N9)
Parameters in dB(A) CPCB
Station Id. Sample Location Time Frequency Max. | Min. Leqg Standar_ds for
Commercial Zone
Minerva Circle. 6:0.1am to 92.0 58.8 79 48 65 dB(A)
NG GPS: 10:00pm Day
12057°32.02”N, 10:01pm to 84.2 475 69.06 55 dB(A)
77°34'58.15”E 6:00am ‘ ‘ ‘ Night
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1m0

Decibels (db)
& & 8

B8

o Maximum

Table 4-33: Noise Levels monitored at Deepanjali Nagar (N10)

Minerva Circle
Station Ne: N9

Minimum
® Leaq db Day Leaq db Night

CPCB Limits Day time -65 db{A)

Parameters in dB(A)
Station Id Sample Location Time Frequency | Max . CPCB
' Min. Leq Standards for
Commercial Zone
Deepanjalinagar, Mysore 6:0lam to 65 dB(A)
Road. 10:00pm 89.6 | 42.9 75.34 Day
N10 GPS: _
12057'12.26”N, 10693(|)Oar:]nt0 736 | 321 | 46.23 ssl\l?Br(]'tD‘)
77032’31.74"E ’ 9
Deepanjalinagar
Station No: N10
g CPCB Limits Day time -65 db{A)

80
#'i- 60 CPCB Limits Night time
©
=
T @
a

20

o Maximum Minimum Leq
m Leaqdb Day Leaq db Night
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Figure 4-12: Photographs of Noise Levels Monitoring

Al - Mekhri Circle A2 - Wheelers Road Junction

] ¥
8 . \..
‘-l.< a P,
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A4 - Indian Express Circle/Minsk Square
S W

ADb - Lifestyle Junction on Richmond Road A6 - Domlur SAARC Park
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A8 - st. John’s Medical College & Hospital

A9 - Minerva Circle A0 - Deepanjalinagar, Mysore Road

4.6.1 Inference on the monitored Noise levels

Noise levels were monitored at ten different locations along the project alignment. The noise
levels at Mekhri Circle (N1) is 69.65 Leq, Wheeler Road (N2) is 71.41 Leq, Indian express
(N4) is 69.54 Leq, Lifestyle Junction on Richmond road(N5) is 67.85 Leq, Marathahalli
Junction (N7)is 74.1 Leq, St Johns medical college (N8) is 75.77 Leq, Minerva Circle (N9) is
72.48 Leq, Deepanjalinagar (N10) is 75.34 Leq are higher than the CPCB prescribed norms of
65 dB(A) during day. Noise levels at Mekhri Circle (N1) is 61.14 Leq, Wheeler Road (N2) is
59.38 Leq, ITI Campus (N3) is 62.98 Leq, Indian express (N4) is 58.22 Leq, Lifestyle Junction
on Richmond road(N5) is 57.96 Leq, Domlur SAARC park (N6) is 61.54 Leq, Marathahalli
Junction (N7)is 72.24 Leq, St Johns medical college (N8) is 74.3 Leq, Minerva Circle (N9) is
69.06 Leq have recorded noise levels higher than the CPCB prescribed limits of 55.8 dB (A)
for night time. The details of maximum, minimum and Leq noise levels at all the ten noise
monitoring stations are given in table along with respective graphical representations above.
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4.7 Water Environment

No major rivers run through the city, though the Arkavathi and South Pennar cross paths at
the Nandi Hills, 60 km to the north. River Vrishabhavathi, a minor tributary of the
Arkavathi, arises within the city at Basavanagudi and flows through the city. The rivers
Arkavathi and Vrishabhavathi together carry much of Bengaluru's sewage. There are two
major river basins in the district namely Cauvery and South Pennar. Shimsha and Kanva
River of the Cauvery basin is draining majority of the district and Anekal taluk is drained by
South Pennar river of Ponnaiyar basin, which takes its birth from Nandi hills and flows
towards south.

The city has a few freshwater lakes and water tanks such as Madivala tank, Hebbal tank,
Ulsoor lake, Bellandur lake, Varthur lake and Sankey Tank. Groundwater occurs in silty to
sandy layers of alluvial sediments and jointed quartzite.

Government after realizing the importance of waterbodies and the need for preservation
and restoration of lakes transferred these lakes from Minor Irrigation Department to the
Forest Department. The detail on lakes as per the Lake development working circle is given
in Table 4-34 below.

Table 4-34: Abstract of tanks under Bengaluru Urban (Forest) Division

Sl Name of the Range Number of Extent
No. / Unit Tanks In Ha
1 Bengaluru town unit 17 306.96
2 Banashankari unit 17 170.45
3 Rajajinagar unit 16 117.77
4 | Tree unit 7 51.78
5 Kaggali pura range 7 54.97
6 K.R.Puram town unit 25 470.69
7 Ulsoor Unit 31 343.17
8 | Yelahanka Range 6 60.30
Total 126 1576.09
Table 4-35: Details of alignment passing near water bodies, lakes, rajakaluve, etc.
Distance of
. Name of | LHS ier
Iﬁg. Phase No. Wat?_;bkzgleS/ th_e / fourl?dation Location
Corridor | RHS | from Water
body (m)
1 Phase | Hebbal Lake NS RHS 5 Near Hebbal
Package - | Flyover
2 Phase Il KR Puram EW-1 RHS 20 Along NH 4
Package - | | Lake,
3 Phase Il Benniganahalli EW-1 RHS 350 Swamy
Package - | | Lake Vivekananda Road
4 Phase Il Pond near EW-1 RHS 20 Swamy
Package - | | Sarvagna Vivekananda Road
Nagar
5 Phase Il Ulsoor Lake EW-1 LHS 5 Kensington Road
Package -
I
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6 Phase V | Varthur Lake EW-2 LHS/ 5 HAL Airport road
Package - | RHS and along SH 35
respectively
7 PhaseV | Thubarahalli EW-2 RHS 120 Varthur road / HAL
Package - | | Lake Airport road
8 Phase IV | Vrishabhavathi EW-2 LHS 5 Mysore road
Package - | | Nalla /
RHS
9 Phase | Agara Lake CC-1 LHS 30 Sarjapur main road
Package -
I
10 Phase Il Challkere CC-3 RHS 30 100 ft. Ring road
Package -
I
11 Phase - Il | Rajakaluve CC-3 1 At Banasawadi
12 Phae | Rajakaluve NS 1 At Shathinagar Bus
Package - Depot
I

NGT’s new no-development buffer zone order was issued on May 4, 2016. The NGT
judgment, delivered on May 7, 2016 increased the buffer zone or no-construction zone
around lakes and wetlands from 30 metres to 75 metres in the city. Para 3 of General
Directions of NGT order stated that the distances in respect of buffer zone specified in the
judgment shall be made applicable to all projects, and the authorities concerned are directed
to incorporate such conditions in the projects to whom Environmental Clearance and other
permissions are now granted not only around Bellandur lake, rajakaluves, Agara lake, but
also all other lakes/wetlands in Bengaluru.

Examining the proposed elevated corridor project in the background of NGT Order, As
mentioned in Table 4-35, it was found that some stretches of the proposed alignment passes
within the prescribed buffer zones of some of the lakes. It is inevitable to take the alignment
of proposed elevated corridor only on the existing major roads which have comparatively
wider right of way (RoW) and are apparently located adjacent to the water bodies. The
possible alternatives are limited as otherwise there will be severe impact on the buildings
and structures.
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Figure 4-13: Drainage map of Bengaluru Urban district
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Figure 4-14: Drainage map for 10 km radius Study area
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4.7.1 Water Environment
Seven surface water samples and three ground water samples were collected from the study

area for analysis of water quality in the area (Table 4-36). Samples from Ponds and lakes
were collected for surface water analysis while borewell water samples were collected to
analyse the groundwater quality.

Table 4-36: Locations of Ground Water and Surface Water in Study Area

Sample Code Name of the Location

SW-1 Hebbal Lake

SW-2 Ulsoor Lake

SW-3 Benneganahalli Lake

SW-4 KR Puram Lake

SW-5 Varthur Lake

SW-6 Agara Lake

SW-7 Vrishabhavathi Stream/River

GW-1 Bore Well along HAL Airport road

GW-2 Bore Well near GG Palya along
Tumkur road

GW-3 Bore Well along Dodda Banaswadi
Main Road

The surface water samples were analyzed for parameters as specified in IS: 10500 (2012)
standards, “Drinking Water- Specifications” and analyzed as per methods specified in IS:
3025.
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Table 4-37: Results of Surface Water Analysis

Std. IS
S| 10500:2012 _
N(.) Parameters (Se_co_nd Unit Swi SW2 SwW3 Swi4 SW5 SW6 Sw7
Revision)
AL | PL
1. pH 6.5-8.5 - 8.64 7.91 8.87 7.66 7.91 8.66 7.73
2. | colour 5 | 15 Hazen <1 <1 <1 <1 <1 <1 <1
3. Odour Agreeable -- Agreeable | Agreeable | Agreeable | Disagreeable | Agreeable | Agreeable | Agreeable
4. Turbidity 1 5 NTU 8.04 25.4 3.35 35.1 19.7 3.38 2.15
5. Total Dissolved Solids 500 2000 mg/L 1260 1140 810 904 525.0 342.0 780.0
6. Dissolved Oxygen Not Specified mg/L 4.8 4.9 4.0 4.2 4.4 Nil 4.3
7. | Total Hardness as 200 | 600 mg/L 312 280 168.0 244 96.0 100 188
CaCOs
8. Alkalinity as CaCOs 200 600 mg/L 484 512 140 432 88.0 124 224
9. Nitrate as NOs 45 mg/L 9.86 19.05 6.48 32.74 9.03 4.48 18.28
10. | Phosphate as PO, Not Specified mg/L 26.37 4.25 0.45 24.24 BDL 0.12 BDL
11. | Chloride as CI 250 1000 mg/L 218.37 182.63 115.14 127.05 156.83 63.52 160.80
12. | Sulphate as SO, 200 400 mg/L 59.04 26.72 78.79 46.02 51.04 7.99 47.73
13. | Sodium as Na Not Specified mg/L 246 156 98 144 104 39.66 107.77
14. | Potassium as K Not Specified mg/L 24.76 22.17 14.20 20.38 13.70 12.96 17.91
15. | Calciumas Ca 75 200 mg/L 65.6 92.8 38.4 57.6 24.0 20.8 44.8
16. | Magnesium as Mg 30 100 mg/L 35.96 11.66 17.49 24.3 8.74 11.66 18.46
17. | Fluoride as F 1 15 mg/L 0.28 0.22 0.70 0.34 0.94 0.17 0.93
18. | Ironas Fe 0.3 mg/L 0.10 0.36 0.26 0.65 0.48 0.21 0.28
19. | Manganese as Mn 0.1 0.3 mg/L 0.110 0.113 0.067 0.134 0.022 0.040 0.261
20. | Copper as Cu 0.05 15 mg/L 0.003 0.005 0.004 0.041 BDL BDL 0.004
21. | Zincas Zn 5 15 mg/L 0.005 0.014 0.009 0.189 0.007 0.005 0.007
22. | Mercury as Hg 0.001 mg/L BDL BDL BDL 0.020 BDL BDL BDL
23. | Total Chromiumas Cr 0.05 mg/L BDL BDL BDL 0.020 BDL BDL BDL
24. | E-coli Not Specified MPN 920 2100 240 110 x 104 170 1700 920
Index/10
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Std. IS
S| 10500:2012
N ' Parameters (Second Unit SW1 SW?2 SW3 SW4 SW5 SW6 SW7
0 Revision)
AL | PL
Oml
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Table 4-38: Results of Ground Water Analysis
Std. IS
Sl Parameters 10500:2012 Unit GW1 GW2 GW3
No. (Second
Revision
1. |pH AL | PL - 8.04 6.68 6.70
2. | Colour 6.5-8.5 Hazen <1 <1 <1
3. | Odour 5 ‘ 15 -- Agreeable | Agreeable | Agreeable
4. | Turbidity Agreeable NTU 0.15 0.38 0.40
5. | Total Dissolved Solids 1 5 mg/L 790 1025 1030
6. | Dissolved Oxygen 500 2000 mg/L 5.1 4.9 5.0
7. | Total Hardness as CaCOs3 Not Specified mg/L 192 468 348
8. | Alkalinity as CaCOs 200 600 mg/L 352 228 296
9. | Nitrate as NOs 200 600 mg/L 35.15 35.40 25.95
10. | Phosphate as PO. 45 mg/L 0.70 BDL BDL
11. | Chloride as ClI Not Specified mg/L 101.24 180.65 166.75
12. | Sulphate as SO4 250 1000 mg/L 31.29 106.09 79.25
13. | Sodium as Na 200 400 mg/L 120 39.62 107.59
14. | Potassium as K Not Specified mg/L 0.99 8.26 4.74
15. | Calciumas Ca Not Specified mg/L 36.8 108.8 92.8
16. | Magnesium as Mg 75 200 mg/L 24.3 47.62 28.18
17. | Fluoride as F 30 100 mg/L 0.92 0.70 0.62
18. | Ironas Fe 1 15 mg/L BDL BDL BDL
19. | Manganese as Mn 0.3 mg/L 0.008 BDL 0.137
20. | Copperas Cu 0.1 0.3 mg/L 0.003 0.003 BDL
21. | ZincasZn 0.05 15 mg/L 0.026 0.019 0.874
22. | Mercury as Hg 5 15 mg/L BDL BDL BDL
23. | Total Chromium as Cr 0.001 mg/L BDL 0.003 BDL
MPN
24. | E-coli 0.05 Index/10 <1.8 <1.8 <1.8
Oml
AL — Acceptable Limit, PL — Permissible Limit, BDL: Below Detectable Limit
Table 4-39: Water Quality Standards by CPCB for Best Designated Usage
Designated-Best-Use | Class Criteria
of
water
Drinking A Total Coliforms Organism MPN/100ml shall be 50 or less
Water Source without pH between 6.5 and 8.5
conventional Dissolved Oxygen 6mg/I or more
treatment but after Biochemical Oxygen Demand 5 days 20°C 2mg/I or less
disinfection
Outdoor bathing B Total Coliforms Organism MPN/100ml shall be 500 or less pH
(Organized) between 6.5 and 8.5 Dissolved Oxygen 5mg/Il or more
Biochemical Oxygen Demand 5 days 20°C 3mg/| or less
Drinking water source | C Total Coliforms Organism MPN/100ml shall be 5000 or less pH
after conventional between 6 to 9 Dissolved Oxygen 4mg/| or more
treatment and Biochemical Oxygen Demand 5 days 20°C 3mg/I or less
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Designated-Best-Use | Class Criteria

of

water
disinfection
Propagation of Wild D pH between 6.5 to 8.5 Dissolved Oxygen 4mg/| or more
life and Fisheries Free Ammonia (as N) 1.2 mg/I or less
Irrigation, Industrial E pH between 6.0 to 8.5
Cooling, Controlled Electrical Conductivity at 25°C micro mhos/cm Max.2250
Waste disposal Sodium absorption Ratio Max. 26

Boron Max. 2mg/|

- Below- | Not Meeting A, B, C, D & E Criteria

E

Figure 4-15: Photographs of Water Sampling

SW1 - KR Puram Lake SW2 - Vartr Lake

SW3 - Agara Lake SW5 - Ulsoor Lake
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' \

. 2
GW2- Borewell near GG Palya along GWs3 - Bore well along Dodda

Tumkur road Banaswadi

4.7.2 Inference on the water quality analysis
The inferences of the analysis of water samples are as follows:

SW-1 - KR Puram Lake:

The measured values for the above parameters for those standards have been specified,
were observed to be within the prescribed IS 10500 Standard of 2012 (2 Rev), except pH &
Turbidity.

SW-2 - Varthur Lake:

The measured values for the above parameters for those standards have been specified,

were observed to be within the prescribed IS 10500 Standard of 2012 (2 Rev), except
Turbidity & Iron.

SW-3 - Agara Lake:
The measured values for the above parameters for those standards have been specified,
were observed to be within the prescribed IS 10500 Standard of 2012 (2 Rev), except pH.

SW-4 - Vrisabhavati River:

The measured values for the above parameters for those standards have been specified,
were observed to be within the prescribed 1S 10500 Standard of 2012 (2 Rev), except Odour,
Turbidity & Iron.

SW-5 - Hebbal Lake:
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The measured values for the above parameters for those standards have been specified,
were observed to be within the prescribed IS 10500 Standard of 2012 (2 Rev), except
Turbidity & Iron.

SW-6 - Ulsoor Lake:
The measured values for the above parameters for those standards have been specified,
were observed to be within the prescribed IS 10500 Standard of 2012 (2 Rev), except pH.

SW-7 - Bennganahalli Lake:
The measured values for the above parameters for those standards have been specified,
were observed to be within the prescribed IS 10500 Standard of 2012 (2 Rev).

GW-1 - Bore hole along HAL Road:
The measured values for the above parameters for those standards have been specified,
were observed to be within the prescribed IS 10500 Standard of 2012 (2 Rev).

GW-2 - Near GG Palya Tumkur Road:
The measured values for the above parameters for those standards have been specified,
were observed to be within the prescribed IS 10500 Standard of 2012 (2 Rev).

GW-3 - Borehole along Doddabanasawadi Main Road:
The measured values for the above parameters for those standards have been specified,
were observed to be within the prescribed IS 10500 Standard of 2012 (2 Rev).

4.8 Land Environment

Bengaluru (Urban) district consists of Charnokites and peninsular gneisses complex. The
peninsular gneiss is the dominant group of rocks and covers two-thirds of the area and
includes granites, gneisses and migmatites. Small patches of porphyritic granite are also
seen in Bengaluru South and Bengaluru North taluks.

Bengaluru falls under the expanse of Peninsular Gneissic Complex. The main rock type in
the district is gneissic rock and intrusions of granites and migmatites. Bangalore district lies
over a hard and moderately dense gneissic basement which dates back to Archean era (2500-
3500 million years). They recorded the principal rock formations namely upper Vindhyan
super group, Deccan traps and Inter-trappean beds, alluvium and laterite. These rock types
represent different time segments within Archean era.

The analysis of the soil type reveals that the study area is predominantly covered by red
loamy and sandy soils, laterite soil. Red loamy and sandy soils generally occur on hilly to
undulating land slope on granite and gneissic terrain. The soils are light textured and are
highly leached in nature with good infiltration rate. It is mainly seen in the eastern and
southern parts of Bangalore North and South taluks. Laterite soils occur on undulating
terrain forming plain to gently sloping topography of peninsular gneissic region. It is mainly
covered in Anekal taluk and western parts of Bangalore North and South taluks.

4-102

A=COM Deloitte Infra{® support



Consultancy Services for Preparation of Detailed Feasibility Report for the
Construction of Proposed Elevated Corridors within Bengaluru Metropolitan
Region, Bengaluru

: _— . KRDCL
Detailed Feasibility Report VOL-IV Environmental Impact Assessment Report
Table 4-40: Details of Soil Sampling Locations
L%:g(t;gn Soil Sampling Locations
S-1 Lalbagh Park
S-2 Cubban Park
S-3 ITI Campus, NH4
S-4 Kendriya Vidyalaya near Mekhri Circle
S-5 SAARC Park, Domlur
S-6 St John Medical College Grounds, Sarjapur Main Road
S-7 MV Garden, Ulsoor
S-8 Park near Banasawadi Fire Station
S-9 Coles Park
S-10 HAL Airport Road
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Table 4-41: Results of Soil Quality Analysis
IiI(.) Parameters Unit S1 S2 S3 S4 S5 S6 S7 S8 S9 S10
1.| pH - 6.90 7.06 7.12 6.85 7.02 7.10 7.26 6.61 7.04 7.40
2.| Electrical Conductivity ps/cm 103.1 109.9 126.9 1715 118.3 161.7 147.8 108.7 1080 286
3.| Organic Carbon Percent 0.35 0.29 0.23 0.29 0.35 0.17 0.23 0.29 0.17 0.11
4.| Sand Percent 62.96 58.96 54.96 60.96 66.96 60.96 64.96 56.96 | 62.96 | 70.96
5.| Silt Percent 27.28 29.28 31.28 31.28 21.28 25.28 23.28 29.28 | 27.28 | 21.28
6.| Clay Percent 9.76 11.76 13.76 7.76 11.76 13.76 11.76 13.76 9.76 7.76
7.| Porosity Percent 41.43 28.5 44.58 25.25 53.46 36.53 45.41 4155 | 39.41 56.6
- Sandy Sandy Sandy Sandy Sandy Sandy | Sandy | Sandy | Sandy | Sandy
8.| Texture
Loam Loam Loam Loam Loam Loam Loam Loam | Loam | Loam
9.| Available Nitrogen as N kg/ha 235.79 215.25 150.99 223.91 174.48 14159 | 234.82 | 174.42 | 199.44 | 122.93
10 Available Potassium as K kg/ha 441.16 220.52 100.55 585.76 202.38 201.48 | 205.52 | 326.36 | 306.09 | 192.86
11 Available Phosphorus as kg/ha 184.87 100.59 135.93 386.05 116.90 367.02 342.2 | 133.21 | 187.58 | 122.34
P2Os
12 Calcium as Ca meq/L 7.2 5.0 6.4 5.9 6.6 2.5 7.0 51 4.2 55
13 Magnesium as Mg meq/L 0.9 2.7 1.6 1.9 2.3 1.1 1.1 0.9 13 0.7
14 Sodium as Na mg/100gm 4.50 1.96 3.07 3.91 1.40 5.73 3.70 2.34 25.21 3.78
15 Boron as B mg/100gm 18.43 17.25 13.16 19.52 5.99 24.51 BDL 3.13 8.12 BDL
1¢ Iron as Fe mg/kg 7147.1 4508.5 4629.2 6035.1 4265.8 4462.3 | 5053.0 | 5301.9 | 5453.1 | 2930.2
17 Zinc as Zn mg/kg 16.2 9.6 16.6 10.9 30.8 4.5 20.0 13.2 13.5 6.7
1§ Molybdenum as Mo mg/kg BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
19 Copper as Cu mg/kg 9.1 3.7 7.3 7.3 10.2 3.1 7.8 5.0 5.0 4.5
20 Aluminium as Al mg/kg 3106.9 2449.8 2330.0 3479.6 1992.3 1431.2 | 2148.0 | 2630.3 | 2587.8 | 1735.0

BDL: Below Detectable Limit.
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Figure 4-16: Photographs of Soil Sampling
S1 - Near Lalbagh Park S2 - Near Cubban Park
S3 - Near ITI Campus, NH4 S4 - Coles Park
S5 - Kendriya Vidyalaya Near Mekhri Circle SAARC Park, Domlur
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