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Survey of India

Standard Operating Procedure

Sectioning and-Paralleling Post

State Pollution Control Board

Suspended Particulate Matter

Special Purpose Vehicle

Soil Quality
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Schedule of Rates
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Sewage Treatment Plant
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Abbreviations of Stations
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BAW
BNC
BNCE
BWT
BYPL
CBP
CSDR
DHL
DMM
HAS
HEB
HLE
HSRA
Tl
KDGH
KGI

Banaswadi
Chikkabanavara
Bengaluru Cantonment
Bengaluru East
Bangarpet
Baiyyappanahalli
Chikkaballapura
Channasandra
Devanahalli
Dharmavaram
Hassan

Hebbal

Heelalige

Hosur
Jolarpettai
Kodigehalli
Kengeri
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KIM : Krishnarajapuram
KQZ : Kolar

KSR : Kranti Veera Sangolli Rayanna
LOGH : Lottegollahalli
MWM : Malleswaram
NMGA : Nelamangala
NYH : Nayandanabhalli
RNN : Rajanukunte

SA : Salem

SBC : Bengaluru City
TK : Tumakuru

WEFD : Whitefield

YNK : Yelahanka

YPR : Yeshawantapur

Weights, Measures And Units

dB (A) : A-weighted decibel

ha : hectare

km : Kilometre

Cum : Cubic meter

km2 : square kilometer

KWA : kilowatt ampere

Leq : equivalent continuous noise level

meq/L : milli-equivalents per liter

mg/kg : milligram/kilogram

mi : Millilitre

NTU : Nephelometric Turbidity Unit

ppm : parts per million

Mg : microgram

ps/cm : micro siemens per centimeter

m : meter

MW : megawatt

PM 2.5 : particulate matter of 2.5-micron size

PM 10 : particulate matter of 10-micron size
3
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Chapter 1. Non-Technical Summary

1.1. Introduction

1.1.1. Project Background

Bengaluru population has been growing faster. There has been a phenomenal growth in the
population of vehicles as well, especially the two and four wheelers in this period due to rising
household incomes. In the absence of adequate public transport system, people are using the
personalized modes which is not only leading to congestion on limited road network but also
increasing environmental pollution. An average citizen of Bengaluru spends more than 240 hours stuck
in traffic every year. Such delays result in loss of productivity, reduced air quality, reduced quality of
life, and increased costs for services and goods.

Hence, to overcome the above issue, K RIDE has proposed to implement Bengaluru Suburban Railway
Project (BSRP), which is a new Suburban Railway Project envisaging construction of 4 dedicated rail
corridors in a period of 6 years. It will link Bengaluru to its satellite townships, suburbs, surrounding
areas and provide a mass rail based rapid transit system. K RIDE is a Joint venture of Government of
Karnataka and the Ministry of Railways. It has been created to boost “Rail Infrastructure Projects” in
the state of Karnataka on the principle of cooperative federalism.

The BSRP corridors are proposed along the existing Indian Railway alighment. BSRP corridors passes
through urban agglomerates and also intersect multiple major railway stations. A feasibility study of
the project corridors was undertaken by M/s RITES Ltd. to assess the techno-economic feasibility of
the project in the year 2019. Total length of the suburban rail is 159.360 Km. Salient features of BSRP
Corridors are presented in Table 1.1. Key map of the Bengaluru Suburban Railway Project corridors
are presented in Figure 1.1.

Corridor — 1: KSR Bengaluru City to Devanahalli (47.380Km),
Corridor — 2: Baiyyappanahalli Terminal to Chikkabanavara (28.720Km),

Corridor — 3: Kengeri to Whitefield (via KSR and Cantonment) (35.52Km) &

Corridor — 4: Heelalige to Rajanukunte (47.74Km).

Table 1.1. Salient Features of BSRP Corridors
Sl. Item Corridor 1 Corridor 2 Corridor 3 Corridor 4
No. Description Airport Baiyappanahalli  Kengeri to Cantonment  Heelalige to
Bengaluru Line Terminal to Cantonment to Whitefield Rajanukunte
City to Chikkabanavara
DEVELELELL]
1. | Length of 41.43 | 5.95 28.72 18.47 17.05 47.74
corridor (Km)
2. | Length of 18.98 | 3.55 9.25 10.40 - 9.48
elevated
section (Km)
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Sl. Item Corridor 1 Corridor 2 Corridor 3 Corridor 4
[\ [o Description KSR Airport Baiyappanahalli  Kengeri to Cantonment  Heelalige to
Bengaluru  Line Terminal to Cantonment to Whitefield Rajanukunte
City to Chikkabanavara
Devanahalli

3. | Length of At- 2245 | 2.40 19.47 8.07 17.05 38.27
Grade section
(Km)

4. | Number of 15 2 15 9 5 23
stations

5. | No. of Elevated 8 | 2 (cut 3 3 - 3
stations &

6. | No. of At-Grade 7 |cover) 10 5 5 16
stations

7. | No. of future 0 2 1 | Quadrupling 4
stations section

8. | No. of 3 Nil 2 1 1
Interchange
stations

9. | No. of Existing 10 6 3 6
ROB on the
corridor

10.| No. of Existing 6 3 5 0
FOB on the
corridor

11.| No. of Existing 10 11 3 11
LCs on the
corridor

12.| No. of LCs 1 2 1 2
under sanction
for RUB/ROB

13.| No. of Existing 6 7 1 11
LCs to Dbe
eliminated in
At- Grade
locations

14.| No. of LCs 3 3 1 1
where
Suburban
track is
elevated

15.| Private Land to 49 2.07 8.39 - 16.31
be
acquired
(Vacant / Built-
up) Ha

16.| Private land re- 25.21
quired for De-
pots (Devana-
halli and
Soladevenahal-
li), area in Ha

Source: Feasibility Report prepared by RITES Consultant for BSRP Project in 2019 & Design updation as on 04.12.2023.
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Figure 1.1. Key Map of the Bengaluru Suburban Railway Project Corridors
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This Environmental Impact Assessment (EIA) report presents the findings of environmental
assessment of the proposed BSRP and the Environmental Management Plan (EMP) to minimise or
mitigate the risks and impacts identified. Guidelines formulated by World Bank’s Environmental Social
Standards, guidance note, General EHS guidelines and Railway specific EHS Guidelines and other
relevant Good International Industry Practices (GIIPs) and guidelines stipulated in Environmental
Impact Assessment Notification for linear projects by MoEFCC were referred in preparation of EIA.
Following are the broad scope of the work for preparation of EIA report;

i.  Toconduct Environmental Impact Assessment (EIA) and identify potential environmental
impacts to be considered in the design of BSRP and recommend specific measures to
avoid/mitigate the impacts.

ii. Toformulate an implementable Environmental Management Plan (EMP) integrating the
measures to avoid the identified impacts and an appropriate monitoring and supervision
mechanism to ensure EMP implementation.

iii. To review the proposed alignment and other components and identify possible
environmental issues to be addressed during planning, design, construction and
operation of the project.

iv. To recommend suitable institutional mechanisms to monitor and supervise effective
implementation of EMP.

v. To evaluate appropriate alternative options for alignments, Stations, Depots and
Technology

vi. To carryout adequate public interactions/stakeholder consultation to disseminate the
project information and to gather opinions/suggestions for environmental aspects

vii. To prepare EIA report including EMP as per the MoEFCC requirements and the formats
of external funding agencies like WB, KfW & EIB etc.,

1.2. Environmental Regulatory Framework

A review of the relevant National and State legislations and institutions applicable to this project
were undertaken. Also applicability of the environmental policies of external funding agencies were
also reviewed for the project.

As per the State and National legislations following are the environmental regulations applicable for
the project.

Table 1.2. Environmental Permits / Approvals Required for the BSRP Corridors
Required Applicable Rules / | Applicability Responsible Time Approval
Clearances/ Regulations Agency/ Required = Authority
Approvals/ Authority
Permits
Pre-Construction Phase
1. Forest Forest Diversion of | PIA/JEMU 8-12 Forest
Clearance (Conservation) Act, | forest land months Department &
under Forest | 1980 and | for Akkupete MoEFCC
(Conservation) | amendments Depot
Act
2. Permission for | The Karnataka | Felling of | PIA/JEMU 6-8 BBMP Forest
felling of trees | Preservation of | trees along months wing/Forest
and proposed Department
S
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Required Applicable Rules/ | Applicability Responsible Time Approval
Clearances/ Regulations Agency/ Required Authority
Approvals/ Authority
Permits
compensatory | Trees Act, 1976 and | BSRP
Afforestation amendments alignment &

Stations

3. Prior The Ancient | Construction | PIA/JEMU 4-6 National
permission to | Monuments and | of Station months Monument
be  obtained | Archaeological Sites | and Rail Authority
under The | and Remains Act, | alignment at
Ancient 1958 and it's | Devanahalli
Monuments Amendment, 2010
and
Archaeological
Sites and
Remains Act

4. Construction Karnataka Tank | Crossing/ PIA/JEMU 2-3 Karnataka Tank
Railway within | Conservation and | abutting in months Conservation
buffer zone of | Development buffer zone and
Lakes Authority Act, 2018 | of Lakes Development

Authority

5. Consent to | Water(Prevention Railway PIA/EMU 2-3 Karnataka
Establish & | and  Control of | Locomotive months Pollution Control
Operate under | Pollution)Act, 1974 | Workshop Board
Air and Water | & Air(Prevention
Acts and  Control of

Pollution) Act,1981

6. Building Respective Building | Before PIA/EMU 2-3 BBMP /
Permissions for | bylaws Construction months Municipal
Depot, stations Corporation
and property
development

7. Utility/traffic Respective Acts and | Before PIA/EMU 2-3 Local Offices of
diversion Rules Construction months respective

Authorities such
as RTO,
BESCOM,
BWSSB, Telecom
Dept., etc.

8. Consent to | Water(Prevention Before Contractors/PIA | 2-3 Karnataka State
Establish and Control of | Construction | /EMU months Pollution Control
construction Pollution)Act, 1974 Board (KSPCB)
yards, labour | & Air(Prevention and
camps, stations | and  Control  of Development
and Depot | Pollution) Act,1981 Authority for

3
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Required Applicable Rules/ | Applicability Responsible Time Approval
Clearances/ Regulations Agency/ Required Authority
Approvals/ Authority

Permits

(since non- land use
residential) clearance

9. Sites to | Air(Prevention and | Before Contractors/PIA | 2-3
establish Control of Pollution) | Construction | /EMU months BBMP /
labour camps, | Act,1981 Municipal
pre-castingand | Land use Master | Before Contractors/PIA | 2-3 Corporation
material yards | Plan and DC&PR Construction | /EMU months

Construction Phase

10 | Consent for | Water(Prevention Construction | Contractors 2-3 Karnataka State
Establishment | and Control of months Pollution Control
and Operation | Pollution)Act, 1974 Board (KSPCB)
of Hot Mix | & Air(Prevention
Plants (HMP), | and  Control of
Crushers, Pollution) Act,1981
Batching
Plants, etc.

11. | Consent for Construction | Contractors 2-3 BBMP /
Establishment months Municipal
of labour Corporation
camps

12. | Permission for | Environment Construction | Contractors 2-3 Regional
drawl of | (Protection) Act, months Director, Central
ground water | 1986 Ground Water
for Board and
construction Municipal
(not Corporation
recommended)

13. | Permission to | Hazardous Construction | Contractors 2-3 Karnataka State
store and | Waste(Management months Pollution Control
Authorization and Handling and Board (KSPCB)
for Disposal of | trans boundary
Hazardous movement) Rules,

Waste 2016

14. | Consent for | Water (Prevention | Construction | Contractors 2-3 Karnataka State
disposal of | and Control of months Pollution Control
waste  water | Pollution) Act, 1974 Board (KSPCB)
from
construction
sites and
sewage from
labour camps

3
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Required Applicable Rules/ | Applicability Responsible Time Approval
Clearances/ Regulations Agency/ Required Authority
Approvals/ Authority
Permits

15. | PUC certificate | Environment Construction | Contractors 1-2 Transport
for vehicles for | (Protection) Act, months Department of
construction 1986 Karnataka

16. | Labour The Building and | Construction | Contractors 2-3 District Labour
employment, Other Construction months Commissioner
safety, Workers (Regulation

health/welfare | of Employment and
measures and | Conditions of
labour license | Service) Act, 1996

17. | Permission for | Construction and | Construction | Contractors 2-3 BBMP/Municipal
management Demolition Waste months Corporation and
of C&D waste | Management Rules, Karnataka State
and muck 2016 Pollution Control

Board (KSPCB)

Operation Phase

18. | Consent for | Environment After PIA 2-3 Karnataka State
Operation to | Protection Act, 1986 | construction | /EMU months Pollution Control
Operate Depot Board (KSPCB)

19. | Installation and | Air (Prevention and | After PIA 2-3 Karnataka State
operation  of | Control of Pollution) | construction | /EMU months Pollution Control
DG sets at | Act, 1981 Board (KSPCB)
stations

The project does not have any risks and impacts on Protected areas, MoEFCC notified Critically
Polluted Area, UNESCO’s World Heritage sites and Ramsar Wetlands. However, project requires forest
land diversion, Archaeological clearance, CFE and CFO from KSPCB and tree felling prior to
construction stage. Except Archaeological clearance, the remaining permissions are to be obtained
from State agencies. At present, applications for Forest Clearance (for diversion of 18.6Ha of forest
land for Akkupete Depot for Corridor 1), Archaeological clearance and Tree felling permission (for
Corridor 2) has been submitted.

Forest Clearance: As mentioned above, application for diversion of forest land has been submitted in
online web-portal (applicable only for Corridor 1). The application was accepted by Nodal Officer
(forest Conservation) for its completion and asked to submitted the hardcopy of the application to
Deputy Conservator of Forest, Bengaluru Rural District for field verification and further process.
Accordingly, hard copy of the Forest Clearance application was submitted to Deputy Conservator of
Forest, where verification of forest land & compensatory afforestation land and enumeration of trees
are under progress. Further to obtain Stage-l Forest Clearance requires 6 to 8 months and Stage-l|
Forest Clearance requires 3-4 months.

Tree Felling Permission: For Corridor 2, Application for felling of 661 trees has been submitted. Out
of which, permission for translocation of 58 trees and felling of 268 trees has been issued by the BBMP
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forest wing. Verification of remaining trees is under progress by the department. Further, tree felling
application for 1,430 trees and 764 trees for Corridor 2 has been submitted.

Application for tree felling permission for remaining corridors will be submitted as and when the
executive agency was appointed by K RIDE.

Archaeological clearance: An dully filled application form has been submitted to Archaeological
department for obtaining clearance for ASI monuments located near Devanahalli Station on Corridor
1. A joint site visit has been completed and obtaining clearance is under progress.

Status on Permissions/approvals obtained by Contractor for Corridor 2: Status of clearances
obtained by the Contractor prior to contruction is presented in Section 3.6.8.

Further , project will have potential risks & impacts on air, noise, vegetation, cultural heritage and
health and safety issues to labours and community establishment during construction phase.
Considering the above, project is categorised as “A Category - High Environmental and Social Risks”
under KfW’s environmental and social safeguard policy. As per EIB’s Environmental and Social
Standards, the project is categorized as “High Risk”. Hence, project requires detailed Environmental
and Social Assessment.

1.3. Baseline Environmental Profile

Field inspections/investigations were conducted to collect sensitive receptors details, collection of
secondary information, designing baseline environmental monitoring networks and to disseminate
project information and to gather public opinion. This helps in developing the baseline environmental
profile for the project. The environmental investigation were conducted with i) direct impact zone and
ii) indirect impact zone. As part of the study, baseline environmental monitoring was conducted for
environmental attributes such as air, noise, vibration, water (surface & ground water) and soil.
Baseline environmental monitoring was conducted through NABL accredited land M/s Enviro
Solutions & Labs, Coimbatore in the month of March & April 2022. Ambient vibration study was
conducted through M/s. Esperto Novero Inspection and Engineering Consultance (ENIECO) Pvt. Ltd.
between 23™ March, 2022 to 5™ April, 2022. Collected data were collated and analyzed to derive the
baseline environmental condition of the project. The proposed BSRP alighnment falls in Bengaluru
Urban and Bengaluru Rural Districts.

Baseline environmental profile of the project was studied for six environmental components such as
i) land environment, ii) water environment, iii) air environment, iv) noise environment, v) biological
environment and vi) socio-economic environment to understand the environmental sensitivity of the
project.

Land Environment: All the project corridors are passing through plain to undulating terrain. As the
project corridor is proposed adjacent to existing Indian Railway alignment, topographic corrections
(cutting & filling) will be carried out to maintain the gradient as per Indian railway guidelines. Granite
and gneiss rock formations are predominantly covered in the project districts. Land use of the
proposed suburban railway alignment is predominantly passes through built-up area followed by
agriculture, water bodies, barren land etc., BSRP stations are proposed to integrate with existing
Indian railway stations, wherever feasible. Further, five new stations are proposed within Indian
Railway land ie,. Srirampura, Kaverinagar, Jalahalli, RV college, a station between Airport KIADB
Station and Devanahalli Station, a station between Mathikere and Doddanakundi Station and
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Bommasandra. Two depots are proposed at Soladevanahalli (private land) and Akkupete village near
Devanahalli (forest land).

Soil quality monitoring was undertaken in the project facilities to establish the baseline condition. Soil
samples were collected in four locations for Corridor 1, three locations in Corridor 2, four locations in
Corridor 3 and five locations in Corridor 4. Criteria for collection of soil samples are landuse, potential
polluted areas, etc., Results of the soil quality monitoring reveals that, there are no contamination of
soil either from present landuse activities or from the existing Indian railway operation.

Water Environment: The BSRP corridor are proposed along the existing Indian Railway alighment.
Hence, the proposed BSRP alignment is not passing through the water bodies. There are no perennial
rivers crossing in the project alignment. Corridor 1 railway alignments abuts three lakes along its path,
whereas Corridor 4 abuts four lakes. However, necessary care has been taken in designing the railway
alignment to keep away from the lake bunds. The BSRP corridors crosses Rajakaluves/storm water
drains at 89 locations. The BSRP corridors are mainly passes through Bengaluru Urban areas, where
these water bodies are highly contaminated with sewage water. This is evident from field verifications
and baseline water quality monitoring. Appropriate measures will be taken during construction phase
to avoid further deterioration of these water bodies.

As part of baseline environmental monitoring, surface and ground water quality monitoring were
undertaken by engaging NABL accredited Laboratory for BSRP corridors. The surface water samples
were collected and analysed as per the procedures specified in Class C of IS: 2296 specifications.
Surface water quality monitoring was carried out at 37 locations, out of which seven locations in
Corridor 1, eight locations in Corridor 2, ten locations in Corridor 3 and twelve locations in Corridor 4.
Samples were collected from lakes and Rajakaluves/storm water drains abuts/crosses along the BSRP
corridors. The outcome of the surface water quality are reveals as follows;

For Corridor 1, all the surface water quality parameters falls within permissible limits of 1S: 2296
Standards except for Biological Oxygen Demand and Total Coliform.

For Corridor 2, TDS, Nitrate, Biological Oxygen Demand and Total Coliform values exceed the
permissible limits of IS: 2296 Standards in all the monitoring locations. However, the remaining
parameters for all the monitoring locations are falling within the permissible limits of IS: 2296
Standards.

For Corridor 3, TDS values exceeds permissible limits of IS: 2296 Standards in Drain at
Chikkadabasandra (SW8) and Nitrate values are exceeding in the locations from Drain at Dubasipalya
(SW1), Drain at Chikkadabasandra (SW8), Drain near Ayyappanagar (SW9) and Drain near Whitefield
(SW10). Further, Biological Oxygen Demand and Total Coliform values exceeds the permissible limits
of IS: 2296 Standards in all the monitoring locations. However, the remaining parameters for all the
monitoring locations are falling within the permissible limits of IS: 2296 Standards.

For Corridor 4, TDS values exceeds permissible limits of IS: 2296 Standards in Gottamaranahalli Lake
(SW1) and a canal near Panathur (SW5). Chloride value exceeds in Gottamaranahalli lake (SW1) and
Nitrate values are exceeding in the locations from Gottamaranahalli lake (SW1), a canal near Panathur
(SW5) and Canal near Geddalahalli (SW9). Further, Biological Oxygen Demand and Total Coliform
values exceeds the permissible limits of I1S: 2296 Standards in all the monitoring locations. However,
the remaining parameters for all the monitoring locations are falling within the permissible limits of
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IS: 2296 Standards. Overall the water in the monitored sites is not suitable for drinking without proper
treatment and disinfection process.

Ground water quality monitoring was carried out at 23 locations, out of which five locations in Corridor
1, three locations in Corridor 2, six locations in Corridor 3 and nine locations in Corridor 4. Samples
were collected from open and bore wells near the BSRP corridors. The ground water samples were
collected and analysed as per the procedures specified in I1S: 10500 Drinking Water specifications.

For Corridor 1, Ground water is neutral in nature in samples collected in Corridor 1. Nitrates value in
bore well in KSR Bengaluru (GW1) and bore well in Yelahanka (GW3) is exceeding the Permissible limits
of 1S:10500 Standards and Total Nitrogen is exceeding the permissible limits of 1S:10500 Standards in
bore well in KSR Bengaluru (GW1). Ground water parameters of remaining locations are falling within
the permissible limits of IS: 10500 standards.

For Corridor 2, Ground water is neutral in nature in samples collected in Corridor 2. Nitrates and Total
Nitrogen are found slightly on higher side in bore well in Shettyhalli (GW3) which is exceeding the
permissible limits of IS:10500 Standards. Ground water parameters of remaining locations are falling
within the permissible limits of IS: 10500 Standards.

For Corridor 3, Ground water is slightly alkaline in samples collected in Corridor 3. Colour, Turbidity,
Nitrates and Total Nitrogen are exceeding the permissible limits of IS:10500 Standards. Nitrates and
Total Nitrogen is exceeding the permissible limits of 1S:10500 Standards in bore well in Sarvangnya
Nagar (GW4). Ground water parameters of remaining locations are falling within the permissible limits
of IS: 10500 Standards.

For Corridor 4, Ground water is slightly alkaline in samples collected in Corridor 4. Nitrates value is
exceeding the permissible limit of 15:10500 in bore well in Heelalige (GW1), Open Well at Gattahalli
(GW2), bore well in Marathahalli (GW4) and bore well in Hennur (GW6) and Total Nitrogen is
exceeding the permissible limits of 1S:10500 Standards in bore well in Heelalige (GW1), Open Well at
Gattahalli (GW?2), bore well in Marathahalli (GW4) and bore well in Hennur (GW6) and bore well in
Naganahalli (GW8). Ground water parameters of remaining locations are falling within the permissible
limits of I1S: 10500 Standards.

Air Environment: The major source of air pollution in the project region are transportation, industries,
domestic and construction activities. Ambient Air quality monitoring was conducted along the BSRP
Corridors as part of baseline environmental monitoring. The major pollutants of significance to
railways air quality are Fine Particulate Matter (PM2.5), Respirable Particulate Matter (PM10), Sulphur
dioxide (SO2), Nitrogen oxides (NOx), Carbon monoxide (CO) and Hydrocarbon (HC). Ambient Air
Quality monitoring was conducted at all the pre-identified environmental receptor locations, by
engaging NABL approved laboratory. Ambient air quality monitoring was carried out at 47 locations,
out of which twelve locations in Corridor 1, eight locations in Corridor 2, twelve locations in Corridor
3 and fifteen locations in Corridor 4.The criteria used for ambient air quality monitoring are density
and type of land use, type and nature of vulnerable groups, meteorological parameters etc. The results
are compared with the standards prescribed by Central Pollution Control Board (CPCB) for “Industrial,
Residential, Rural and Other areas”. The overall concentrations of PM1g, PM,s, SO,, NOx, CO and HC
were observed to be well within the standards prescribed by Central Pollution Control Board (CPCB)
for Industrial, Rural, Residential and Other area for all the BSRP Corridors.
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Meteorology & Climate: Meteorological data for the project was collected from India Meteorological
Department. Both Bengaluru Urban and Rural districts experience semi-arid tropical climate wherein
four distinct seasons viz., South west monsoon (June — Sep.), North East monsoon (Oct — Dec.), winter
season (Jan.—Feb.) and summer season (April — May). Maximum temperature recorded in the months
from March-May and minimum temperature recorded in the months from November to February at
both Bengaluru Urban and Rural Districts. The monthly mean temperature varies from 20.82 to 27.68
degrees at Bengaluru Urban, whereas the monthly mean temperature varies between 20.9 to 27.4
degrees at Bengaluru Rural. South west monsoon is predominant in the districts, On assessing the
annual rainfall for the year 2018, Bengaluru North taluk is the highest with 1030 mm and lowest for
Bengaluru South taluk with 781 mm. The Bengaluru Urban and Rural district records relative humidity
due to its presence in high altitude. The highest humidity recorded in Bengaluru Urban district is in
the month of August which is 75.4% and the lowest humidity recorded in the month of March, which
is 44.6%. The highest humidity recorded in Bengaluru Rural district is in the month of August (~
78.72%) and the lowest in the month of March (~ 48.47 %).

Noise and Vibration Environment:

Ambient Noise Level: As part of baseline environmental study, Noise level monitoring was carried out
continuously for 24 hours with one hour interval at each location during the study period. Ambient
Noise level monitoring was conducted at all the pre-identified environmental receptor locations, by
engaging NABL approved laboratory. Noise monitoring locations were selected as per CPCB guidelines
and Guidelines on Noise & Vibration study for Metro Rail Transit system by RDSO. Ambient Noise level
monitoring was carried out at 72 locations, out of which 20 locations in Corridor 1, 12 locations in
Corridor 2, 16 locations in Corridor 3 and 24 locations in Corridor 4. The results are compared with the
standards prescribed by Central Pollution Control Board (CPCB) for Noise “Industrial, commercial,
Residential and Silent Zones” for day and night time.

In Corridor 1, the ambient noise level exceeds the permissible level of CPCB standards in Govt. School,
Benniganahalli (NQ1), Mother Mary English School (NQ2), Manipal Hospital (NQ6), Nitte Meenakshi
Institute of Technology (NQ7), Cluny convent high school (NQ8), Bishop Sargent Secondary school,
Devinagar (NQ12), and Yelahanka Gnanabarathi School (NQ17) for both day time and night time. In
remaining locations, noise standards are within permissible limits of CPCB standards for day and night
time.

In Corridor 2, the ambient noise level exceeds the permissible level of CPCB standards in all the
locations during day time. Whereas it exceeds the standards during night time at Govt. School,
Benniganahalli (NQ1), Mother Mary English School (NQ2), Eunice English school , Lingarajapuram
(NQ3), Public Library MK Nagar (NQ5), P.R Public School, MK Nagar (NQ8), National Public School,
Shettyhalli (NQ11) and Residential House, and Chikkabanavara (NQ12) for night time. In remaining
locations, noise standards are within permissible limits of CPCB standards for day and night time.

In Corridor 3, the ambient noise level exceeds the permissible level of CPCB standards in Bengaluru
Institute of Management Studies (NQ2), Holy Gopsee Prayer House (NQ7), Karnataka Welfare
Association for the Blind, Sheshadripuram (NQ8), Mount Carmel College Palace Road (NQ10),
Anugraha AG church Jeevanahalli (NQ12), City Hospital, Pulikeshi Nagar (NQ13) and Central Library,
Jeevanahalli (NQ14) for both day time and night time. In remaining locations, noise standards are
within permissible limits of CPCB standards for day and night time.
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In Corridor 4, the ambient noise level exceeds the permissible level of CPCB standards in Banglore
College of Engineering, Heelalige (NQ1), Norwich High School, Electronic City Phase Il (NQ2), Kies
mansion School, Chinnappanahalli (NQ6) and Govt. PU College, Yelahanka (NQ13) for both day time
and night time. In remaining locations, noise standards are within permissible limits of CPCB standards
for day and night time.

Ambient Vibration Level: Baseline of vibration level is done after collecting multiple data sets on all
the 12 monitored locations with tri-axial sensors under normal operating conditions. The monitoring
periods ranged was continues 24 hours for each location. Vibration study has been undertaken by
Esperto Novero Inspection and Engineering Consultancy (ENIECO) Pvt. Ltd. from 23" March 2022 to
6™ April 2022. Vibration impacts for this project are based on the criteria as defined in the FTA
guidance manual Transit Noise and Vibration Impact Assessment (FTA Report FTA-VA-90-1003-06,
May 2006) and Research Designs & Standards Organisation (RDSO) guidelines. The criteria for
acceptable ground-borne vibration are expressed in terms of rms velocity levels in decibels and the
criteria for acceptable ground-borne noise are expressed in terms of A-weighted sound levels. The
vibration monitoring locations are classified into three landuse categories. 1) Vibration Category 1 —
High Sensitivity (vibration-sensitive research and manufacturing, hospitals with vibration-sensitive
equipment, and university research operations), 2) Vibration Category 2 — Residential: (residential
land uses and any buildings where people sleep, such as hotels and hospitals) and 3) Vibration
Category 3 — Institutional: (schools, churches, other institutions, and quiet offices that do not have
vibration-sensitive equipment). The vibration monitoring was conducted at three locations for each
of the BSRP Corridors. As far as possible all the vibration categories land uses are covered during the
monitoring.

Based on the summary of the baseline vibration monitoring performed, except for Corridor 1 V3
location — NITTE Global Institute, Yalahanka where the Peak Particle Velocity (PPV) is 0.128 mm/s
which is less than threshold trigger level (05 mm/s). In rest of the locations, the PPV is higher than the
threshold trigger level. The maximum PPV recorded was at Corridor 3 V-3 location, Karnataka Welfare
Association for the Blind, Sheshadripuram which showed a PPV of 8.636 mm/s. The second highest
was recorded at Corridor 3 V-1 location, Suhasini Hospital Kengeri, which recorded a PPV of 6.171
mm/s. These two areas fall under the Corridor 3 and proper action has to be taken to reduce the
baseline vibration levels. Corridor 1 V-1 location recorded a PPV of 1.107 mm/s and Corridor 4 V-2
location recorded a PPV of 1.313 mm/s, which is the third highest value and proper remedial actions
has to be taken to bring down the vibration level below the threshold trigger level.

All other locations have recorded less than 1.00 mm/s but higher than 0.5mm/s, which is the threshold
trigger level. Hence, the construction team must give priority and take proper corrective and
preventive actions to mitigate and reduce the vibration level.

Biological Environment:

Forests: Bengaluru Urban forest division is situated on the southern portion of Karnataka. The division
has about 6712.94 Ha of forest area. It has two sub-divisions, namely, Bengaluru North sub-division
and Bengaluru South sub-division, and consists of five ranges, namely, Anekal, Bengaluru, Krishna Raja
Puram, Kaggalipura and Yelahanka. . The forests of Bengaluru Urban division are of dry deciduous
scrub type, and consist of species such as Chigare, Pachali, Bekke, Kakke, Kagali, Lantana, Bandarike,
Jalari, etc. Due to its urban agglomerates there are no major faunal species found in the forests of the
division.
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The geographical area of the Bangalore rural forest division is 2266 sq. km or 226600 Ha out of which
18642.92 Ha are forest lands. Forests therefore constitute about 8.25% of the geographical area of
the division. The forests are of tropical dry deciduous type mostly containing Acacia, Albizia, Wrightia
tinctoria, Zizyphus, Dendrocalamus strictus, Anogeissus latifolia etc. Common fauna found in forest
area of the Bengaluru Rural Forest Division are Slot bear, panther, Block buck, Chital, Spotted deer,
large verity of retails, Hares, Porcupine , Jackal, Fox, Peacocks etc.

The BSRP alignments are proposed along the existing Indian Railway alignment for the entire length.
The nearest forest land as per the above table is TurahalliGudda Protected Forest, which is located at
2.1Km from the proposed Corridor 3 railway alignment. There are no impacts on any forest flora or
fauna considering the its proximity and urban growth. However, a depot is proposed in reserved forest
land in Akkupete village near Devanahalli, which requires diversion of 18.6 ha of forest land. As per
the information received from Forest Dept., this forest land was taken up for compensatory
afforestation for 25 Ha in the year 2001. Eucalyptus fibrosa and Acacia mangium tree species are
predominantly planted in this forest land as part of Compensatory Afforestation scheme. As per WB's
ESS 6 & EIB’s ESS 4, the project doesn’t fall is Natural and Critical Habitats. However, project alignment
passess through modified forest (agricultural land and pantation forest), which are highly influenced
by human intervensions.

Protected Areas: The proposed BSRP corridors are not passing through or abutting any protected
areas such as National Park, Wildlife Sanctuary and Conservation reserves. The BSRP alignments are
proposed along the existing Indian Railway alignment for the entire length. However, there are two
protected areas such as Puttenahalli Lake Birds Conservation Reserve and Bannerghatta National Park
present in the Bengaluru Urban District. There are no protected area present within indirect impact
zone in Bengaluru Rural district.

The nearest protected area present is Puttenahalli Lake Birds Conservation which is 850m (aerial
distance) from the Corridor 4 - Heelalige to Rajanukunte railway corridor and 970m from the Corridor
1 - — Bengaluru City (KSR) to Devanahalli. Puttenahalli Lake birds conservation reserve is located near
Vinayaka Bhadavane on Doddabalapura road. Apart from this, Bannerghatta National Park located at
12.7 Km (aerial distance) from the Corridor 4 - Heelalige to Rajanukunte. There is unlikely any impact
on these protected areas either on the land or its flora and fauna from the project because of its
distance and presence of urban settlements around it.

Flora: Vegetative cover in the proposed BSRP Corridors are ornamental and indigenous tree species.
Common tree species that are affected due to project is Rain tree (Samanea saman), Peepal tree (Ficus
religiosa), Indian Cork tree (Millingtonia hortensis), Gulmohar (Delonix regia), Jamun tree (Syzygium
cumini), Copper pod tree (Peltophorum pterocarpum Becker), Tulip tree (Liriodendron), Black siris tree
(Albizia odoratissima), Pongamia tree (Pongamia Pinneta) etc..

Tree enumeration activity was carried out to identify the type of flora present in the project corridors,
also to know the number of trees affected due to proposed project. As per the tree making and
enumeration survey, total trees affected in BSRP Corridors are 32572 trees (Corridor-1 is 7198,
Corridor-2 is 3469, Corridor- 3 is 2072, Corridor-4 is 2306, Akkupete Depot — 17505 and
Soladevanahalli Depot - 22). Majority of these trees falls within Indian Railway land. In addition to
Railway land, trees present in private land, BBMP land and other government land are also affected
due to project. To understand the vulnerability, threatened and endangered characteristics of flora,
affected tree species due to the project was compared with IUCN red list. As per the IUCN red list for
Flora, there are few tree species ie., Leucadendron argenteum, Saraca asoca, Jacaranda mimosifolia
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and Senegalia ferruginea falls under vulnerable category and Aegle marmelos tree species falls under
near threatened category. Mitigation measures have been proposed to preserve these tree species
while removing/translocation activity, so that it can be planted during compensatory afforestation.

Fauna: Faunal distribution along the proposed corridor alignment is limited to common species since
being located well within the extensively developed areas of Bengaluru Urban limit. Faunal species
observed during site investigation and consultations are Amphibia - Indian Green Frog, Indian bullfrog,
Black-spectacled Toad, Reptilia - Green Lizard, Garden Lizard, Monitor lizard, Snakes - Indian Cobra,
Rat Snake, Birds - Common Koel, House Sparrow, Common Mynah, Spotted Dove, etc., Mammalia -
House Shrew, Indian Flying Fox, Palm Squirrel, etc., and Fishes — Catla, Tilapia, Rohu, Snake head fishes,
etc., As per the IUCN red lists, there are no vulnerable, threatened or endangered species of fauna
present along the project corridors. As per the environmental investigation, there are no invasive alien
flora and fauna species present along the project corridors. As per the reconnaissance, it is revealed
that the plants and animals found along the project corridors are indigenous to the region and in IUCN
category also.

Socio-Economic Environment: Bengaluru is the sixth largest city of India and one of the fastest
growing cities of Asia. It has acquired the name of ‘Silicon City”, due to its progressive trend in
Information technology. According to the Oxford Economic’s Annual Global Cities Report, Bengaluru
city will see an annual GDP growth rate of about 8.5% between 2019- 2035. Bengaluru’s per capita
income is highest in the state for the year 2018-19. As per the 2011 census, total population of the
Bengaluru urban district is 95,88,910 with population density of 4,378 persons per sq.km compared
to 2,985 persons per sg.km in the year 2001. The population of Bengaluru rural district as per 2011
census was 9,87,257 persons comprising 5,07,486 males and 4,79,743 females.

Major crops grown Bengaluru urban district are paddy, ragi, maize, horse gram and oilseeds along
with horticultural crops like banana, grapes, papaya, mango sapota, pomegranate and plantation
crops like coconut and rose. The main crops grown in the Bengaluru rural district are Paddy, jowar,
Bajara, Maize, Wheat pulses oilseeds like groundnut, sunflower vegetables fruits and cash crop like
sugarcane and others. Also project districts are well known for Horticulture, floriculture and poultry
industries.

Archaeological sites: The Corridor 1 alignment is falling within Regulated zone (i.e., 300 m from the
proposed alignment to Protected monument boundary) of two Archaeological Survey of India
protected monuments 1) Tippu Sulthan’s Birth place (13°14'57.35"N & 77°42'34.88"E) (aerial distance
- 271m) and Fort in Devanahalli (13°14'46.49"N & 77°42'25.90"E) (aerial distance -228m) near
Devanahalli town. There is ten lane national highway road (NH 48) is passing in between proposed
BSRP and the Monument. Exiting railway line is also present on right hand side of the proposed BSRP
alignment. Appropriate protection measures and chance find measures are suggested during
construction activities.

Cultural/ Religious Structures: There are about 132 cultural/religious structures and eight burial
ground present along the BSRP Corridors. These cultural/religious structures includes temple, shrine,
tree shrine, church, mosques, etc., Out of these, 127 cultural religious structures, 28 structures are in
Corridor-1, 30 structures in Corridor-2, 57 structures in Corridor- 3 and 12 structures in Corridor-4.
None of these structures are notified as cultural heritage by the urban local body. As per social impact
assessment there are 21 religious structures (Corridor 1 — one structure, in Corridor 2 — 14 structures,
Corridor 3 — four structures and Corridor 4 — two structures) are directly affected due to proposed
BSRP. Most of these structures such as tree shrines, shrines, few minor temples are encroachments
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falling within Indian Railway RoW. The affected structures shall be translocated to nearby locations in
consultation with local community and Urban Local Body. However, there are no impacts on burial
ground or its access roads due to proposed project corridors.

Environmental Sensitive Receptors: Sensitive receptors includes educational institutes, hospitals,
Clinics, etc. All these features are environmentally and socially very sensitive and needs critical care in
preserving them during implementation of Suburban rail project. There are about 67 environmental
sensitive receptors present along the BSRP Corridors. Out of 67 receptors, Corridor 1 is having eight
receptors, Corridor 2 — 24 receptors, Corridor 3 — 23 receptors and Corridor 4 — 12 receptors. As per
the Resettlement Action Plan, suitable compensation shall be paid to the affected party.

1.4. Stakeholder Consultation

Stakeholders are those who have a direct interest in project development and whose participation
needs to be ensured in consultations at various stages. Stakeholders include project affected people,
project beneficiaries, elected representatives of legislative assembly and local self-government bodies
and officials of various Government departments. To ensure that stakeholder concerns are
incorporated in the project design and to promote public understanding about the project and its
implications, public consultation and information dissemination is treated as a two way process where
the information is passed on to public and their feedback is sought to understand their issues. The
consultative process is continued throughout the project period — design preparation, implementation
and post implementation periods.

As part of the project, design stage stakeholder consultation was conducted along the BSRP corridors
to gather the environmentally sensitive site which needs to be taken care during designing of the rail
alignment and issues identified as the regulatory requirements of the Gol, GoK and World Bank’s ESS.
In design phase, Stakeholder consultation was conducted in two phase 1) Focus Group
Discussions/public interactions and 2) Institution Level Consultations.

Focus Group discussions/public interactions were conducted at 30 locations in Corridor 1, 46 Locations
in Corridor 2, 20 locations in Corridor 3 and 39 locations in Corridor 4. Various categories of people,
from housewives to Auto drivers to govt. officers were interacted to disseminate the project
information and to understand the environmental conditions of the region and to obtain the
views/suggestions/opinion on the project for the betterment of the environment. In general, public
present along the proposed Suburban Railway track were asked about the Air Quality, Noise level,
social & cultural issues and water logging issues.

Out of 135 public interactions/FGDs, in 81 FGDs i.e., 60% informed that, introduction of Suburban
Railway will enhance the overall environmental condition of the region, however remaining 54 FGDs
i.e., 40% told that, Suburban Railway project will not make any difference to the environment and
public transportation system. Following are the key demands/ suggestions/ opinion received from
Public during the interaction;

e Requested for appropriate noise control measures also suggested to not to honk within the
city limit.

e Suggested to provide adequate drainage system along the BSRP corridors to avoid inundation/
water logging during rainy seasons and proper maintenance of the same.

e Demanded for adequate underpasses to cross railway from one side to another side.
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e Requested for proper fencing at road junctions to avoid dumping of construction waste and
garbage along the alignment.

e Demanded to minimise the tree felling and undertake tree plantation and landscaping along
the railway track to enhance the green cover and to improve aesthetics of the region.

e Suggested to complete the construction of Suburban Railway project quickly within a given
timeframe.

e Proposed improvement should be limited and to have minimum impact on their land and their
property.

e Demanded for appropriate compensation for loss of land property and livelihood.

Stakeholders have made various suggestions during implementation of the project. These suggestions
are being considered by the K RIDE during the project implementation duly considering local
regulations, legal requirements and safety measures to the extent practicable and feasible.

Institutional Level Consultations: Institutional level stakeholder consultation was conducted to
disseminate the project information to the authorities and to collect their opinion/suggestion on
environmental sensitivity, measures and regulatory obligations to the project. It also helped in
gathering secondary data such as forest details, application forms for clearance, etc., Institutional
consultations were conducted with South Western Railway Dept., Forest dept., Archaeological Survey
of India and Pollution Control Board, Lake Authority and BBMP Forest wing departments. Summary of
outcome of institutional level consultation for project is presented in Table 1.3.

Table 1.3. Summary of Institutional Level Consultations for the BSRP Corridors

S| | Name of the Date Position Opinion/suggestion/data

No Person* sought

1 22.12.2021 | Deputy  Conservator  of | Requested for Forest map for
Forest, Bengaluru Forest | Bengaluru Urban Forest
Division — Ciaaeeessaray | Division, and understood forest
clearance and tree felling

permission (non-forest)

process.
2 05.03.2022 | First Division Clerk, | Discussed about status of
Bengaluru Rural Forest Akkupete Forest Land and

clarified  Forest clearance
process.

3 12.04.2022 | Range Forest Officer, ICTC | Discussed on forest spread
Cell, Forest Head Office, | along project corridors and

Bengaluru — Ph: requested to provide the
digitised forest map for
Bengaluru urban and rural

Districts.
4 22.12.2021 | First Division Clerk, | Discussed on forest spread
Bengaluru Urban Forest — Ph: | along project corridors
(]
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Name of the
Person*

Position

Opinion/suggestion/data
sought

5 22.12.2021 | First Division Clerk, | Discussed on forest spread
Bengaluru Urban Forest— Ph: | along project corridors and
e — requested to provide the forest
map for Bengaluru Urban
District.
6. 21.03.2022 | Divisional Safety Officer, | Discussed on safety aspects
South Western Railways — | with respect to Indian Rail
Ph: alignment and at Stations in
project area. Further, clarified
any contaminated
area/harzard area identified
along the project railway
alginment to undertake extra-
care during the baseline study.
However, it was confirmed
that, no such areas were
present along the project
corridors.
7. 20.04.2022 | Assistant Superintending | Information disseminated on
Archaeologist, Regional | project corridors and presense
Office, Archaeological Survey | of  ASI monuments  in
of India, Bengaluru —Ph: 080- | Devanahalli near Corridor 1.
(-] Information gathered on ASI
clearance process.
8. 20.04.2022 | Senior Environmental | Discussed on improvement
Officer, Bengaluru City Zone, | proposal of project corridors.
KSPCB, Bengaluru — Ph: 080 | Requested for data on
| - ] contaminated area/harzard
areas/waterbodies identified
along the project railway
alginment to undertake extra-
care during the baseline study.
However, it was confirmed
that, no such area was located
along the project corridors.
Also applicability of Air &
Water Acts to the project were
discussed.
9. 27.04.2022 | Engineer (Civil), Ground | Discussed on improvement
floor, Karnataka Seed | proposal of project corridors.
Bhavan, Bellary Road, Near | Andinformed that, corridor 1 &
Hebbal, Bengaluru — Mob-. 4 are abutting few lakes and
crosses stormwater drains. It
was adviced to undertake
3
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No Person* sought

necessary mitigation measures
to avoid any pollution or
affecting the carrying capacity
of the lakes/stormwater drains.
Further, It was told by
concerned Engineer that, legal
obligation of Karnataka Tank
Conservation and
Development Act is applicable
for the projects and explined
that necessary permission
required to obtain from this
Authority prior to intiating the

site activity.
10. 27.04.2022 | Manager, BBMP Forest Wing, | Information disseminated on
Annex  Building, BBMP, | project corridors. Details of
Corporation Circle, | gaint trees and historical trees
Bengaluru. Ph. — 080 | present within the limit. It was
| informed that, no such trees

present align the railway
alignment.  Requested on
procedure involved in tree
felling  permission  (within
BBMP limit) process. It was
informed to submit the tree
felling application with tree
details such as tree species,
girth, height, tree coordinates
and photos for obtaining
permission for the project.

*The name and contact details (Mobile No. & email ID) of the Institutional Stakeholder consultation participants are
available in K RIDE records, but due to its sensitivity, the same is not disclosed.

Opinion/suggestions and data gathered with respect to legal implications of the project and mitigation
measures are suitably considered in the preparation of EIA report. Also, guidelines and application
forms collected from these statutory bodies are being utilized for obtaining NOC/permissions.

As part of Stakeholder consultation, about ten public interactions/FGDs were condcuted at cultural
heritage sites ie., ASl protected monuments 1) Fort, Devenahalli and 2) Tippu Sulthan’s Birth Place,
Devanahalli. Total five consultations were conducted for each ASI monuments. Details of FGDs
conducted are presented in Annexure 6.1. As per the interactions, the public residing near the
monuments didn’t anticipates any threat to the monuments due to the project. Instead they opined
that, due to introduction of suburban rail, there will be arrival of more visitors to these ASI monuments
resulting economic development of the region. Some of the specific suggestion/opinions expressed
by the public are as follows;
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e They demanded for a rest area/toilet facility near these monuments for the visitors.

e Requested to provide proper storm water drainage situated along northern part of the fort to
avoid flooding during rainy season.

e Suggested to develop Sihineerina Kere /Lake (adjacent to Fort) under CSR to attract more

tourists.
1.5. Analysis of Alternatives

It is customary to include a ‘No Action alternative’ in order to confirm that the BSRP project is a
requirement of the people of Bengaluru Urban and rural districts and hence need to be implemented.
The BSRP project is very crucial for Bengaluru urban district to minimise the traffic congestion and to
provide smooth, hassle free, efficient way of transportation to commuters. The ‘no action alternative’
will not allow any of these improvements therefore cannot be acceptable to the local people.

The ‘no action alternative’ will not resolve this issue; on the other hand, it will result in an increase in
accidents, deterioration of air and noise quality and pose challenge to pedestrian safety. The present
traffic demand will increase primarily due to growth in activities earmarked for developments besides
socio-economic growth of the influencing areas.

Action Alternatives will contribute to eas