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Development of Eight Lane Peripheral Ring Road
Connecting Tumakuru Road to Hosur Road (crossing Ballari Road & OMR) Final EIA/EMP report

REVISION RECORD

Rev. No. Date Purpose
Issued as Draft EIA/JEMP Report for
EHSC/01 09.05.2020 comments and suggestions and strictly not

for submission to any authorities

Issued as Second Draft EIA/EMP Report for
comments and suggestions

Issued as Third Draft EIA/EMP for
EHSC/03 18.06.2020 submission to KSPCB for conducting
Environmental Public Hearing

Issued as Revised Draft EIA/EMP Report for
for comments and suggestions

Issued as Revised Draft EIA/EMP Report for
EHSC/05 15.04.2022 submission to KSPCB for conducting fresh
Environmental Public Hearing

Issued as Final EIA/JEMP Report for

EHSC/02 18.05.2020

EHSC/04 25.03.2022

EHSC/06 06.09.2022 ;
comments and suggestions
Issued as Final EIA/EMP Report to KSEIAA
EHSC/07 1000022 with a request to transfer of file to MoEF&CC
3 EHSC/08 22.10.2022 Issued as Final EIA/EMP Report for obtaining

Environmental Clearance from MoEF&CC

DOCUMENT CONTROL

Prepared by Verified by Approved by
Dr. T M Santhosh Kumar S.J. Prabha Shivanand M. Dambal
EIA Coordinator Manager (Technical) Chairman & Managing Director
l Bangalore Development Authority ii M/s EHS Consultants Pvt. Ltd, Bengaluru
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Development of Eight Lane Peripheral Ring Road

Connecting Tumakuru Road to Hosur Road (crossing Ballari Road & OMR)

Final EIA/EMP report

Declaration by Experts contributing to the EIA/EMP studies of Development of Eight
Lane Peripheral Ring Road - Phase -1. Connecting Tumkur Road to Hosur Road
(Crossing Bellary Road and Old Madras Road) by Bangalore Development Authority,

Govt. of Karnataka.

I, hereby certifil that | was a part of the EIA team in the following capacity that developed

the above EIA.
1. EIA coordinator:
Name: Mr. Santhosh Kumar TM

Signature and Date: r

! ’}P‘ -’)’“‘}‘2

Period of involvement: Novemﬁer, 2019 to July, 2020

Contact information: +91-80 23016200

2. Functional area experts:

nvolvement

* (period and task)

'- Shri. Shivanand M.

: A¥ Dambal

| Involved in collection of baseline
data, developing air  quality
monitoring network as per NAAQ
| standards, monitoring baseline air
| quality in the  study area,
| identification of sources of air
| poliution, identification of
anticipated impacts and providing
mitigation measures to control air|
pollution, preparation of EMP with
cost and time for implementation,
preparation of report. |

rd

wp Mr. Madhu Kumar C. %and providing mitigation measures

! Involved in developing water quality
|sampling network, collection  of
water samples, identification of
| sources of  water pollution,
| identification of anticipated impacts

ito  control  water  pollution,
| déveloping  water  conservation |
| measures, preparation of EMP with |
lcost and time for implementation, |
| preparation of report. f

Bangalore Development Authority

iii M/s EHS Consultants Pvt. Ltd,, Bengaluru
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Development of Eight Lane Peripheral Ring Road
Connecting Tumakuru Road to Hosur Road (crossing Ballari Road & OMR)

Final EIA/EMP report

Shri. Shivanand M.
Dambal

Involved in identification of solid and
hazardous waste during construction
and operation phase of the project,
quantification,  segregation  and
disposal of SHW, quantification of
excavated soil, reuse of excavated
soil, recycle and reuse of solid waste,
identification of impacts and
providing mitigation  measures,
preparation of EMP with cost and
time for implementation,
preparation of report.

Mr. Naresh G.

Involved in collection of baseline
socio-economic (SE) data, developing
methodologies for collection of SE
data, analysis of SE data, developing
RAP, identification of anticipated
impacts and providing mitigation
measures, identification of social
changes arising due to the project,
preparation of EMP along with cost &
time for implementation of EMP,
preparation of report.

3 SHW
4 SE
5 EB

Mr. Santhosh Kumar
M

Involved in collection of baseline
flora and fauna data, developing
methodologies for collection of flora
and fauna data, identification of flora
and fauna of the region, conducting
surveys,  analysis of  data,
identification of anticipated impacts
and providing mitigation measures,,
landscape & greenbelt development
plan, preparation of EMP along with
cost & time for implementation of
EMP, preparation of report.

6 | EB(Aqua)

Shri. M. F, Rahman

Involved in collection of aquatic
ecology data of tanks viz,
Phytoplanktons, Zooplanktons,
fisheries, etc. identification of

mitigation measures, preparation of
EMP along with cost & time for
implementation of EMP, preparation

anticipated impacts and providing |\

| of report.

Bangalore Development Authority

0 r\l f.

1,7 M/s EHS Consultants Pvt. Ltd., Bengaluru
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Development of Eight Lane Peripheral Ring Road
Connecting Tumakuru Road to Hosur Road (crossing Ballari Road & OMR)

Final EIA/EMP report

HG

Shri. Venkata Naresh
Kumar

analysis of surface
data, ground water

Invelved in
hydrological
table measurement, ground water
recharge, estimation of ground water

potential, etc, identification of
anticipated impacts and providing
mitigation measures, preparation of
EMP, preparation of report.

GEO

Shri. Venkata Naresh

Kumar
|

Involved in collection of data
pertaining to geology,
geomorphological  analysis, etc,
identification of anticipated impacts
and providing mitigation measures,
preparation of EMP, preparation of
report.

Mrs. Shrinidhi R.

Involved in collection of baseline soil
profile of the study area, designing of
soil sampling network, identification
of anticipated impacts and providing

mitigation measures, preparation of .

EMP, preparation of report.

10

AQ

Mrs. Praveena
Kumari H.N

Involved in collection of baseline
weather monitoring data, developing
air quality monitoring network as
per NAAQ standards, review and
evaluation of field monitoring,
quantification of pollutants using
relavent software, identification of
impacts, providing mitigation
measures, preparation of report.

P“&U@'ﬁ P

&%\;s\ww

il

AQ (TM)

Ms. Manisha A.

| Appannavar

Assisting FAE-AQ in developing air
quality monitoring network as per
NAAQ  standards, review  and
evaluation of field monitoring.

0 3
[ i}’\w)

12

NV

Mr. Khaja Bande
Nawaz Attar

Involved in designing of noise level
monitoring network, collection of
baseline noise levels of the study
area, assessment of noise levels in
respect of sensitive receptors,
identification of anticipated impacts

‘and providing mitigation measures,

preparation of EMP along with cost &
time for implementation of EMP,
preparation of report.
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13 Ly

Mr. Khaja Bande
Nawaz Attar

cover and analysis, preparation of
thematic maps using satellite data,
and  interpretation of  data,
identification of anticipated impacts
and providing mitigation measures,
preparation of report.

Involved in developing Land use land

)

[
"

13/3]2 0.

14 | RH

Dr. Sunil C.

Involved in preparation of risk and
hazard management, assessment of
flood, fire protection  system,
emergency preparedness, security,
blasting operations, foundation, etc,
identification of anticipated impacts
and providing mitigation measures,
preparation of report.

.EL*%ZQA

0 Zpa

EB & SC

Prabha S.]

2 EB & SC Tharkesh A.B N s 13,08, e
3 . AP&wWP Naveen Kumar S. %.}Q“‘k
4 | NV&SHW |Sushma B. Noganihal

f

4. Laboratory:

L stRe ] _ Nameofthelaboratory | Signawreanddate
Environmental Health and Safety Research

| 1 and Development Centre, No. 13/2, 1t Main 50

I Road, Near Fire Station, Industrial Town, . AR\t i

| Rajajinagar, Bangalore - 560010, L .

5. Supporting Staff:

| Functional areas |

A% 3@_'})90:‘&1‘1‘3 staff

0

1 | HG&LU

Basavar

aj D.B

Bangalore Development Authority

vi M/s EHS Consultants Pvt. Ltd., Bengaluru
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Development of Eight Lane Peripheral Ring Road :
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2 SHW&HG | Murghesh Bukitgar Qﬁ(b'(,\‘p

1
3 WP & EB Brunda§ wﬂ 5% \30;.0
4 EB&SC Charan P.C @m o 3\ 03\.1“&-:

LU Ayeesha A. Hunagund %L_;alnj}.lm

6 LU Pooja R. H. %%‘( 03 \ 2010

(53]

w

Declaration by the Head of the accredited consultant organization/ authorized
person

1, Shivanand M. Dambal hereby confirm that the above mentioned experts prepared the EIA

of Development of Eight Lane Peripheral Ring Road. Connecting Tumkur Road ta Hosur
i Road (Crossing Bellary Road and Old Madras Road) by Bangalore Development Authority,
i Govt. of Karnataka. [ also confirm that EIA Coordinator (EC) has gone through the report,
i and the consultant organization shall be fully accountable for any misleading information,

; [t is certified that no unethical practices, plagiarism involved in carrying out the work and
: external data / text has not been used without proper acknowledgement while prepa ring
i this EIA report.

Signature: V

T
W\ a0+
Name: Shivanand M. Dambal
Designation: Chairman & Managing Director

Name of the EIA consultant organization: Environmental Health and Safety Consultants
Pvt. Ltd, #174, New No. 13/2, 14 'E’ Cross, Agrahara Dasarahalli, Bangalore - 560044,

NABET Certificate No. & Issue Date: NABET/EIA/2124/RA 0241 Dated: 07.06.2022 valid up to
22.08.2024

Bangalore Development Authority vii M/s EHS Consultants Pvt. Ltd., Bengaluru
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Development of Eight Lane Peripheral Ring Road

Connecting Tumakuru Road to Hosur Road (crossing Ballari Road & OMR)

Project team: Bangalore Development Authority

Sl No. Name Designation
1 Shri. Kumar Naik G. LAS. Commissioner
2 Dr. H. R Shantharajanna, K.ES. | Engineer Member
3 Dr. Sowjanya A, K.A.S. Dy. Commissioner (Land Acquisition)
4 Shri. B.A. Shivanand, K.E.S. Engineer Officer-3
5 | Shri. RK Mohan ixacutive Engineer;

Infrastructure Division

6 Shri. R. Suresh

Assistant Executive Engineer,
Infrastructure Sub-division

7 Shri. T. R. Rajeev

Principal Consultant,
M/s STUP Consultants Pvt. Ltd., Bengaluru

Tree Enumeration Survey Team - M/S Environmental Health & Safety
Consultants Pvt. Ltd., Bengaluru

Sl. No. Name Roles & Responsibilities
1 Dr. T M Santhosh Kumar EIA Coordinator
2 Mrs. Shrinidhi R. Team Leader, EHSCPL
3 Ms. Prabha S. J. Team Leader, EHSCPL
4 Mr. Tharakesh A. B. Team Leader, EHSCPL
5 Mr. Naveen Kumar S. Team Leader, EHSCPL
6 Mr. Charan P.C. Team Leader, EHSCPL
7 Ms. Brunda S. Team Member, EHSCPL
8 Mr. Govindaraju A.Y. Driver, EHSCPL
9 Mr. Mahesha P. Driver, EHSCPL
10 Mr. Mahesh S. Driver, EHSCPL

11 Mr. Shivappa S.

Driver, EHSCPL

12 Mr. Shreedhar

Driver, EHSCPL

13 | Mr. Basarakodu Basavaraja

Team Member

14 Mr. Raj

Team Member

15 Mr. Basavaraja

Team Member

16 | Mr. Shivaraj

Team Member

17 Mr. Rudresha C. K.

Team Member

18 [ Mr. Uday Kumar

Team Member

19 | Mr. Dayananda Rummagola

Team Member

20 Ms. Bineet Kaur Raina

Team Member

21 | Ms. Divyashree H.V.

Team Member

22 Ms, Ashwini K.B.

Team Member

23 | Mr. Yogesh S.

Team Member

24 Mr. Santhosha

Team Member

25 Mr. Prakash S. Madluru

Team Member

26 Mr. Sharath

Team Member

27 Mr. Vishnu H. V.

Team Member

28 | Ms. Gagana P.

Team Member

29 Ms. Madhushree V.

Team Member

Bangalore Development Authority

viii M/s EHS Consultants Pvt. Ltd,, Bengaluru
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Socio-economic Survey Team - M/S Environmental Health & Safety Consultants

Pvt. Ltd., Bengaluru

Sl. No. Name Roles & Responsibilities
1 Dr. T M. Santhosh Kumar EIA Coordinator
2 Mr. Rajasekhar K. Functional Area Expert
3 Mr. Naresh G. Functional Area Expert
4 Mrs. Shrinidhi R. Team Member
5 Ms. Prabha S. ]. Team Member
6 Mr. Tharakesh A. B. Team Member
7 Mr. Naveen Kumar S. Team Member
8 Mr. Charan P.C, Team Member
9 Ms. Brunda S. Team Member
10 Mr, Shashi Kumar Team Member
11 Mr. Mahesha P. Driver, EHSCPL
12 Mr. Mahesh S. Driver, EHSCPL
13 Mr. Shivappa S. Driver, EHSCPL
14 Mr. Shreedhar Driver, EHSCPL

Bangalore Development Authority

M/s EHS Consultants Pvt. Ltd., Bengaluru
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Connecting Tumakuru Road to Hosur Road (crossing Ballari Road & OMR)

Final EIA/EMP report

Quality Council of India

National Accreditation Board for

n]

Environmental Health and Safety Consultants Pvt. Ltd

#174/New No.13/2, 14th E Cross, Industrial Town, Agrahara Dasarahalli, Bangalore

The organizotion is accredited os Cotegory-A under the QCI-NABET Scheme for Accreditation of ElA
Consultant Orgoasization, Version 3; for preparing EIA-EMP reports in the following Sectors —

':D Sector Description Mi:c:?r {T\::EE;]CC Cat.
1 | Mining of minerals- opencast anly 1 1 {a} (i} B
2 | River Valley projects 3 1 (c) A
3 | Thermal power plants 4 1 {d) A
4 | Metallurgical industries {ferrous & non-ferrous) 3 3 (a) A

Synthetic organic chemicals industry (dyes & dye intermediates;

bulk drugs and intermediates excluding drug formulations;
5 \ : : : : 21 5{f} A

synthetic rubbers; basic organic chemicals, other synthetic

organic chemicals and chemical inlermediates)
6 | Distilleries 22 5 (g) A
7 | Sugar Industry 25 5 {j) B
8 | Highways, 34 7 {f) A
9 | Building and construction projects 38 2 (a) B
10 | Townships and Area development projects 39 8 (h) B

Note: Nomes of approved EIA Coordinators and Functional Area Experts are mentioned in RAAC minutes dated
Dec 29, 2021 and Supplementary Assessment minutes dated May 13, 2022 posted on QCI-NABET website.

The Accreditation sholf remiain in force subject to continued complionce to the terms and conditions mentioned in
QCI-NABET's letter of cccreditation bearing no. QCI/NABET/ENV/ACO/22/2376 dated June 07, 2022. The
accreditotion needs to be renewed before the expiry date by Environmentol Heaith ond Safety Consuitants Put, Lid,
Bangolore following due process of assessment.

Sr. Director, NABET Certificate No. Valid up to
Dated: June 07, 2022 NABET/EIA/2124/RA 0241 August 22, 2024

For the updated List of Accredited £1A Consultant Organizations with appraved Sectors please refer to QUI-NABET web.s.'?em

Bangalore Development Authority X

M/s EHS Consultants Pvt. Ltd., Bengaluru
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LBonLRsd @@%@p TRPHT

Bangalore Development Authority

|
Xosd, : DFRoe | \aio&*&n&u
No. BDA/EE/PRR/ <23| /2020-21 Date :

DECLARATION BY PROPONENT

Sub: Development of Eight Lane Peripheral Ring Road - Phase -I. Connecting Tumkur Road
to Hosur Road (Crossing Bellary Road and Old Madras Road) - Undertaking letter-reg,,

Ref: State Level Expert Appraisal Committee (SEIAA), Karnataka Terms of References
(ToRs) letter No.: SEIAA 40 IND 2019; dt: 21.01.2020

ok doh o

The EIA/EMP report of the aforementioned project has been prepared in line with
the Terms of References (ToRs) issued by KSEIAA and the contents (details/infermation)

subrmitted in the reportis factually correct to the best of our knowledge.

Your's truly,

] 1
J

Executiveztng.i n%:#' / b(ﬁ’ J /Z D>
7

Infrastructure Division
Bangalore Development Authority
<4~ Bangalore
iz

i

k3, e?c‘-czw5 X, LEnsmeyT Wi, donvat 560 020

T. Chowdaiah Road, Kumarapark West, Banpalore 560 026, Facsimile : 2334 5799, E-mail : bdaf@vsnl.com

Bangalore Development Authority xi

M/s EHS Consultants Pvt. Ltd., Bengaluru
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Connecting Tumakuru Road to Hosur Road (crossing Ballari Road & OMR)
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w J;Hg(: ENVIRONMENTAL HEALTH AND

1509001 : 2045 Certfied) SRFETY CU&SU LTANTS PUT LTD

In accordance with Ministry of Environment, Forests and Climate Change, Government of
India OM No. }-11013/41/2006-IA-11 (i) dt: 04.08.2009, M/s Environmental Health and Safety
Consultants Pvt Ltd, Bangalore is hereby certify that the EIA and EMP report of Development of
Eight lane Peripheral Ring Road connecting Tumkur Road to Hosur Road (crossing Ballari Road

and Old Madras Road) is prepared based on the generic structure given in EIA Notification dated
14 September, 2006.

The contents of the EIA/EMP report is prepared based on the technical information provided the
Project Proponent. The data submitted in this report is factually correct to the best of our
knowledge. The secondary information used while preparing this report was properly
referenced. The ToRs have been complied subject its applicability to project site. Any

typographical errors in this document shall be brought to the notice of this office for further
rectification.

‘foursj@fflf/éq \05 \ 9z

(Shivanand M. Dambal)
Chairman & Managing Director

Branch Office : #13/2, 15t Main Road, Near Fire Station Industrial Town, Rajajinagar. Bengaluru - 560 010

Tel : 080 - 23012100 Fax ; 080 - 23012111

Bangalore Development Authority Xii

iIssuan Ungest
ntmn A L"! '}m 'i

M/s EHS Consultants Pvt. Ltd., Bengaluru
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QHSC ENVIRONMENTAL HEALTH AND
gsam 2015 Cotifed) SAFEW GGNSUL‘?%PWS PVT. LTD

Certificate of Plagiarism Check

Title of EIA report Development of Eight lane Peripheral Ring Road connecting Tumkur
Road to Hosur Road (crossing Ballary Road and Old Madras Road)

Name of Accredited Organization | M/s Environmental Health and Safety Consultants Pvt Ltd
NABET Certificate No. Issue Date NABET/EIA/1821/RA0107 dated: Nov,19.2018, Valid till 22.04.2021

Unigue |dentification Number EHSC/BDA/INFRA-DIV/BLR/2019-20/PRR

! Name of E1A Co-ordinator (EC) Mr. Santhosh Kumar T. M

| Name of the software Copyleaks plagiarism checker

i Date of check _ 17.06.2020 & 1B.06.2020 « !
“Time of Check 430 PM & 5.15 PM %

Declaratll.m by the Head nf the accredlted consu!tant organization

We hereby certify that this EIA Report has been evaluated using online software using Copyleaks
plagiarism checker. The report produced has been analyzed by the system and based on it; we
certity that the EIA report produced in accordance with good scientific practice,

[ {
| e W - “\J —
| ZtTd e B W
| Al B \3
| {)/" 1 - I
{Santhosh Kumar T.M) (Shivanand M. Dambal) I
EIA Coordinator Chairman and Managing Director |

Branch Office : #13/2, 1atMam Road, Near Fire Station, Industrial Town, Raiajinagar, Bengaluru - 580 010.
™ Tal ;080 - 23012100 Fax - 080 - 23012111

Bangalore Development Authority xiii M/s EHS Consultants Pvt. Ltd., Bengaluru
; L I T w“-an-‘
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ABBREVIATIONS
AADT Annual Average Daily Traffic
AAQM Ambient Air Quality Monitoring
AAS Atomic Absorption Spectroscopy
ACM Aluminium Composite Material
ACO Accredited Consultant Organisation
ADB Asian Development Bank
ADT Average Daily Traffic
= AERMOD Air Quality Dispersion Modeling
AISS All India Soil Survey
AMSL Above Mean Sea Level
AP Air Pollution Monitoring, Prevention and Control
APHA American Public Health Association
AQ Meteorology, Air Quality Modelling and Prediction
AQI Air Quality Index
Aqua Aquatic
ASTM American Society for Testing and Material
ATCC Automatic Traffic Counter and Classifier
BaP Benzo(a)pyrene
BDA Bangalore Development Authority
BDL Below Detectable Limit
| BIAL Bangalore International Airport Limited
| BIS Bureau of Indian Standards
| BLR Bangalore
BMA Bangalore Metropolitan Area
BMR Bangalore Metropolitan Region
BMRDA Bangalore Metropolitan Region Development Authority
BMTC Bangalore Metropolitan Transport Corporation
BOD Biochemical Oxygen Demand
BSI Botanical Survey of India
- B-TIC Bangalore Traffic Information Centre
BWSSB Bangalore Water Supply and Sewerage Board
' 0C Celsius
C&D Construction & Demolition
CeHe Benzene
CPA Critically Polluted Area
CAT Catchment Area Treatment
CAT. Category
CBOs Community-Based Organization
cc Cubic Centimetre
CEPI Comprehensive Environmental Pollution Index
. CER Corporate Environmental Responsibility
CFE Consent for Establishment
' CFO Consent for Operation
CGWB Central Ground Water Board
CH Chainage
CIFRI Central Inland Fisheries Research Institute
Bangalore Development Authority Xiv M/s EHS Consultants Pvt. Ltd, Bengaluru




Development of Eight Lane Peripheral Ring Road
Connecting Tumakuru Road to Hosur Road (crossing Ballari Road & OMR)

Cl Chlorine
cm Centimetre
co Carbon Monoxide
CO; Carbon Dioxide
CO3 Carbon Trioxide
coD Chemical Oxygen Demand
COPD Chronic Obstructive Pulmonary Disease
CPCB Central Pollution Control Board
Cr Chromium
CRRI Central Road Research Institute
Cu Copper
dB Decibel
DC District Commissioner
DCF Deputy Conservator of Forest
DEM Digital Elevation Model
Dept. Department
DFO District/Divisional Forest Officer
DG Diesel Generator
DIV Division
DPR Detailed Project Report
E East
EB Ecology and Biodiversity
EC Environmental Clearance
EC Electrical Conductivity
EE Executive Engineer
EHSC Environmental Health & safety Consultants Pvt Ltd
EHSRDC Environmental Health and Safety Research and Development Centre
EIA Environmental Impact Assessment
EM Engineering Member
EMP Environmental Management Plan
ENE East North East
ENV Environment
EPC Engineering Procurement and Construction
EPH Environmental Public Hearing
ESE East South East
ESZ Eco - Sensitive Zone
B Evapotranspiration
FAE Functional Area Expert
FC Forest Clearance
Fe Iron
Fig Figure
FRLHT Foundation for Revitalisation of Local Health and Tradition
ft Feet
g Gram
GC Gas Chromatography
GEM Groundwater Estimation Methodology
GEO Geolagy
GHG Green House Gases
Bangalore Development Authority XV M/s EHS Consultants Pvt. Ltd., Bengaluru
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Connecting Tumakuru Road to Hosur Road (crossing Ballari Road & OMR) Final EIA/EMP report
Gl Galvanised Iron
GIS Geographical Information System
Gol Government of India
GoK Government of Karnataka
Govt Government
GPS Global Positioning System
GSI Geological Survey of India
Ha Hectare
HABs Harmful Algal Blooms
HCO; Hydrogen Carbonate
HG Hydrology, Ground Water and Water Conservation
HIRA Hazard Identification and Risk Assessment
HNO; Nitric Acid
Hr Hour
HSD High Speed Diesel
HTMS Highway Traffic management System
ICAR Indian Council of Agricultural Research
IMD Indian Meteorological Department
IND India
Indo-HCM | Indian Highway Capacity Manual
INFRA Infrastructure
1Q Intelligence Quotient
IRC Indian Roads Congress
IRR Inner Ring Road
IRS Indian Remote Sensing
I1SO International Standards Organisation
IT Information Technology
ITS Intelligent Transport System
IUCN International Union for Conservation of Nature
JICA Japan International Cooperation Agency
K Potassium
KES Karnataka Engineering Service
KFD Karnataka Forest Department
KIADB Karnataka Industrial Area Development Board
KLD . Kilo Litre Per Day
Km Kilo Meter
Kmph Kilometre per hour
KPCL Karnataka Power Corporation Ltd
KSEIAA Karnataka State Environment Impact Assessment Authority
KSPCB Karnataka State Pollution Control Board
Kw Kilowatt
Kwh Kilowatt - Hours
L Litre
LAQ Land Acquisition
LCVs Light Commercial Vehicles
LED Light Emitting Diode
LHS Left Hand Side
LPCD Litre Per Capita Per Day

Bangalore Development Authority Xvi M/s EHS Consultants Pvt. Ltd,, Bengaluru
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LPG Liquified Petroleum Gas
LTD Limited
LU Land Use
m Meter
m3 Meter cube
MAV Multi Axle Vehicle
Mcft Million Cubic Feet
mg Milligram
MIN Minimum
ml Millilitre
MLD Million litres Per Day
MM Millimetre
Mn Manganese
MnSO4 Manganese Sulphate
MoEF&CC Ministry of Environment, Forest & Climate Change
MORTH Ministry of Road Transport and Highways
MoU Memorandum of Understanding
MPA Mega Pascal
MPN Most Probable Number
MS Motor Spirit
MSDS Material Safety Data Sheet
MT Metric Tonnes
MW Mega Watt
N North
N Nitrogen
N-0 Nitrous Oxide
NA Not Available
NAAQ National Ambient Air Quality
NAAQM National Ambient Air Quality Monitoring
NABET National Accreditation Board for Education and Training
NABL National Accreditation Board for Testing and Calibration Laboratories
NGOs Non-Governmental Organization
NGT National Green Tribunal
NH National Highway
NHj3 Ammonia
NHAI National Highway Authority of India
Ni Nickel
NICE Nandi Infrastructure Corridor Enterprises
NNE North-North East
NNW North-North West
No Number
NO Nitric Oxide
NO2 Nitrogen Dioxide
NO3z Nitrate
NOs Nitrogen Pentoxide
NOC No Objection Certificate
NPV et Present value
NRSC National Remote Sensing Centre

Bangalore Development Authority

M/s EHS Consultants Pvt. Ltd., Bengaluru



Development of Eight Lane Peripheral Ring Road

Connecting Tumakuru Road to Hosur Road (crossing Ballari Road & OMR)

NTFPs Non-timber forest products
NV Noise and Vibration
O3 Ozone
oM Office Memorandum
OMR Old madras Road
ORR Quter Ring Road
P Phosphorous
PAH Polycyclic Aromatic Hydrocarbons
PAN Panchromatic
PAP Project Affected People
Pb Lead
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SH State Highway
SHW Solid and Hazardous Waste
SIA Social impact assessment
SIMP Social Impact Management Plan
SO; Sulphur Dioxide
SO, Sulphate
Sg.Km. Square Kilometre
Sqm Square metre
SSE South-South East
SSwW South-South West
STP Sewage Treatment Plant
Sy Survey
TAC Technical Advisory Committee
TDR Transferable Development Rights
TDS Total Dissolved Solids
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TH Total Hardness
T™ Team Member
ToRs Terms of Reference
TPA Tonnes Per Annum
TSS Total Suspended Solids
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USEPA United State Environmental Protection Agency
VMS Variable Message Sign
Vol. Volume
VOPs Vehicles Overpasses
VUPs Vehicle Underpasses
w West
WNW West North West
WP Water Pollution Monitoring, Prevention and Control
Ws Wind Speed
WSW West South West
Zn Zinc
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EXECUTIVE SUMMARY
ES1. Introduction

Bangalore Development Authority (BDA) had proposed to take up the development of “Eight
lane peripheral Ring Road” connecting Tumakuru Road to Hosur Road forming a closed ring
with the existing NICE Road. The proposed project involves development of 73.5 km long
Peripheral Ring Road (PRR) between Tumakuru Road on West and Hosur Road on East via
Ballari Road and Old Madras Road. It integrates with the existing NICE Road. The proposed
alignment of PRR will be located at an approximate radial distance of 17 km - 25 km from city
centre and acts as a bypass to the city for the long-distance personalized vehicles (cars and
cabs) and commercial vehicles (trucks and LCVs). The proposed “Peripheral Ring Road”
connects major Highways namely Tumakuru Road (NH-4), Hesaraghatta Road (SH-39),
Doddaballapura Road (SH-09), Ballari Road (NH-7), Hennur- Baglur Road (SH-104), OMR (NH-
4), Hoskote-Anekal Road (SH-35), Sarjapur Road and Hosur Road (NH-7).

The Environmental Clearance for the project was earlier accorded by the Karnataka State
Environmental Impact Assessment Authority (KSEIAA) vide letter No.: SEIAA 32 IND 2009 dt:
20.11.2014. Further, the Environmental Clearance was challenged at the Hon’ble NGT and after
detailed deliberation, Hon'ble NGT in its order dt: 08.02.2019 directed BDA to prepare fresh EIA
report. Further, BDA approached Hon'ble Supreme Court challenging the orders of Hon’ble NGT.
Meanwhile, as per the directions of Hon'ble NGT and without prejudice to the orders of the
Hon’ble Supreme Court, fresh application was submitted to SEIAA for issue of ToRs for the
project. The project was considered in the 235th SEAC meeting held on 02.12.2019 and ToRs
has been issued by SEIAA vide letter No. SEIAA 40 IND 2019 dt: 21.01.2020. However, the
Supreme Court in its judgment dt: 17.03.2020 upheld the orders of the Hon’ble NGT and
directed to prepare fresh EIA studies for the project. Further, it has also issued directions to
SEIAA to re-verify the earlier deficiencies found in the EIA report based on which EC was stayed.

In view of the above, a clarification letter seeking the applicability of General Conditions to the
project and whether the Final EIA Report can be submitted to MOEF&CC as per General
Conditions or to SEIAA as per Hon'ble Supreme Court directions for appraisal and onward
reconsideration for issue of EC was submitted to MoEF&CC, Gol on 07.09.2020.

Meanwhile, BDA has conducted a physical Public Hearing on 18.08.2020 and a Virtual Public
Hearing on 23.09.2020 for the project.

Further, MoEF&CC, Gol vide letter Dt: 04.12.2020 informed that further action may be taken by
the Project Proponent as per the directions of the Hon’ble Supreme Court of India and in case
SEAC/SEIAA are satisfied with the applicability of General Conditions, they may transfer the
proposal to Ministry for its appraisal at Central Level in accordance with the provisions of EIA
Notification, 2006.

Meanwhile, the Hon’ble High Court Order dt: 22.09.2021 (WP No. 10342/2008) also states that
the directions issued by the Hon’ble Supreme Court are to be complied with and directed the
respondents to comply all the directions issued by the Hon’ble Supreme Court.

Further, there is a change in total land requirement for the project from 733 Ha to 1036.51 Ha
due to change in length of the project frgm 65.5 km to 73.5 km due to realignment and inclusion
of cloverleaf structures at chainages CH 0+000 km to CH 3+400 km (NICE integration at Tumkur
Road), 28+843.36 km to CH 31+896.76 km (Near Bilishivale), CH 37+996.76 km to CH 44+400
lkkm (Near Sigehalli) and CH 60+619.92 km to CH 64+700 km (NICE integration at Hosur Road).
Hence, an application seeking amendment to the ToRs was submitted to KSEIAA on 03.02.2022.

Bangalore Development Authority i M/s EHS Consultants Pvt. Ltd., Bengaluru
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Subsequently, the Corrigendum to the Terms of References (ToRs) was issued by KSEIAA vide
letter No. SEIAA 40 IND 2019 dt: 25.02.2022.

Further, as per the directions of the MoEF&CC, Gol vide its letter Dt: 04.12.2020, BDA submitted
a request to the SEIAA, Karnataka on 28.07.2022 to transfer the file to MoEF&CC due to
applicability of General Conditions for the project.

ES2. Project description

PRR is proposed with 100 m Right of Way. The cross section comprises of divided eigit lane
main road separated with central median of 13m. Service roads, 10.50 m in width in each
direction are provided on either side of main road for local traffic. Main road is access controlled
for trucks, buses, LCV and passenger cars. Service road and Main road are separated by built up
drain. An exclusive utility corridor is proposed on both side of ROW for accommodating various
service utilities. The primary objectives of the PRR are to relive the traffic congestion in the
metropolitan region and to provide linkage to the radial and arterial roads within the city. This
project also aims at connecting new urban nodes outside the city and also provides quick access
to BIAL from various parts of the city.

The total land required for the construction of the proposed project is 1036.51 Ha with removal
of 1,395 structures. The land will be acquired as per BDA Act, 1976 (as per the provisions of the
Land Acquisition Act, 1894). The project involves diversion of 7.73 Ha of forest land in Sy. No.
59 belonging to Jarakabandekaval RF, Boundary of Bannerghatta National Park and Puttenahalli
Bird Conservation Reserve are located at a distance of 7.75 Km and 1.49 Km respectively. The
interstate boundary of Tamil Nadu is at a distance of 8.27 Km from the proposed alignment of
PRR. Peenya Industrial Area and Jigani-Bommasandra Industrial Area are notified as severely
polluted area and critically polluted areas by CPCB and are located at a distance of 3.4 Km and 4
km respectively from the proposed PRR alignment. The total cost of the project is Rs 14,934
Crores and the administrative approval for the project has been issued vide letter dt:
21.02.2022. The project is very significant to Bangalore city to relieve the already overcrowded
traffic within the city. The economic activities like commercial ventures, infrastructure
development, IT, etc will certainly improve consequent to development of PRR.

Table ES1: Salient features of the project

Starting point: Tumakuru Road (13°3'20.98"N, 77°28'37.39"E)
Ending point: Hosur Road (12°51'29.46" N, 77°39’45.69" E)

Location of the project Bangalore Urban District, Bangalore
Administrative map showing the taluks and villages along the PRR
is given in Fig 3.1.

Length of PRR 73.5 km

Width of the alignment (m) 100

No. of VUPs 14

No. of VOPs 7

No. of ROB/RUB 5

No. of bridges a. Major b. Minor | a. Nil, b. 12

No. of Culverts 51

No. of intersections 10

No. of bus shelters 54

No. of toll plazas 15

No. of villages through which 77

alignmentis passes

Population of the villages

through  which alignment | 6,06,975

passes

No of structures to be removed | 1,395

Bangalore Development Authority
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Lakes along the alignment

e Tank near Jarakabandekaval Forest from Chainage 11+334
Km to 11+564 Km

e Chinnaganahalli Lake from Chainage 37+332 Km to
37+416 Km

e Chikkabanahalli Lake from Chainage 39+003 Km to
39+227 Km

e Gunjur Lake from Chainage 51+931 Km to 52+468 Km

e Thirumenahlli lake from Chainage 64+300 km to 64+690

EEREis Lhad iy cor kn]
e Chikkatogur lake from Chainage 22+130 km to 22+250 km
Sperlﬁf:iflf*?Ss / ﬁltjlc-:i)aégl.:?tlxz e Bannerghatta National Park - 7.75 Km

areas/ Reserve Forest

» Puttenahalli Bird Conservation Reserve - 1.49 Km

Forestland required (ha)

7.73 Ha of forest land in Sy. No. 59 belonging to Jarakabandekaval
RF

Length of the alignment
proposed in forest area (m)

773

Width  of the alighment
proposed in forest area (m)

100

Interstate Boundary

Tamil Nadu- 8.27 Km

Earthquake Zone

Seismic Zone Il (Least Active zone)

Influencing Catchment area

Thippagondanahalli Catchment Area

Nearest Critically Polluted
Areas (CPAs) identified by
CPCB

Peenya Industrial Area -3.4 km (Severely Polluted Area)
Jigani-Bommasandra Industrial Area-4 Km (Critically Polluted
Area)

Gas pipeline

About 3.9 km of gas pipeline alignment (CH 28+350 km to CH
31+615 km) passes adjacent to the proposed alignment and
intersects the alignment at two points namely at chainages CH
38+824 km and CH 6+875 km.

Bangalpre Development Authority
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Fig ES1: Map showing existing NICE Road and proposed PRR alignment on SOI Toposheet
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ES2.1 Typical cross section
Typical cross section for the project for 100 m ROW comprises of following cross section elements. Typical cross section details of the proposed PRR

is given below;

Table ES2: RoW utilization for various elements

SL.No Particulars RoW utilization | SLNo Particulars RoW utilization
1 Median 13m 9 Shyness-1 0.25x 2 (0.5 m)
A Open drain 5m 10 Service road 10.5x2 (21 m)
B Granular shoulder 4.0x2 (8.0m) 11 Shyness -2 0.25x 2 (0.5 m)
2 Gantry -1 0.75x2 (1.5 m) 12 Drain 1.0 x2 (2.0 m)
3 Edge strip 0.50x2 (1.0 m) 13 Cycle track 2.0x2 (4.0 m)
4 Left Carriageway 14m 14 Foot path 2.0x2 (4.0m)
5 Right Carriageway 14m 15 Space for U/G Cable 1.0x2 (2.0 m)
6 Paved shoulder 1.5x2 (3m) 16 Space for other utilities 2.0x2 (40 m)
7 Gantry-2 0.75x2(1.5m) 17 Green space 5.0x2 (10.0m)
8 Covered drain 20x2(4m)
................................................ 21 o RIGHTOFWAY: 100000 . ... ... ..
. 8
3 3 352 c
B = 358, £ 8
i ' 14000 ﬁ 13000 *E 14000 5,8;%,% 10500 3§§§§§ 5000 |
| LEFT CARRL‘\GEWAYI?_” MEDIAN - IGHT CARRIAGEWAY | il SERVICE ROAD i | GREEN
TV LanE-1 | LANE-2 | LanE-a ] AnE4] | i i | BPAGE
| 5000, | &
OPEN Ly
f«'r‘)‘\:INHNH
“FENCE

Fig ES2: Typical cross section (at grade) of the proposed PRR showing various elements
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ES3. Description of baseline environment

In order to assess the baseline environmental status, primary baseline data was collected in the
right of way as well as the area falling within 500 meters on the either side of the Right of Way
(RoW) and secondary data was collected within 15 kms aerial distance. The data was collected
for one season (December 2019-February 2020) and during February, 2022 to March , 2022 for
realignment by M/s EHSCPL, Bengaluru accredited as 'A" category organization from NABET in
nine sectors including Highways projects. In addition to the baseline environmental monitoring,
field inspection in the study area, collection of primary and secondary information for all the
environmental components and discussions with the officials and local public were conducted
by the experts.

ES3.1 Physical Environment
ES3.1.1 Ambient Air Quality

A network of 12 Ambient Air Quality Monitoring Stations has been selected for assessment of
the existing status of air environment within the study zone. The average minimum and average
maximum concentrations of PMj: 63.6 pg/ m? and84.78ug/m3 PMzs: 16.35 pg/ m3
and28.40pug/m3; SO0z 6.77 pg/ m3 and 7.80 pg/m3; NOx:17.91pg/ m3and26.72 pg/ms3; CO:
0.66mg/ m3and 1.42 mg/m3; Pb: 0.01 pg/ms3 to 0.40 pg/m3; Ni: 5.27ng/ m?*and 7.90 ng/m?; Oz
1.25 pg/m3to 5.73pg/m3 and NHz: 1.07 pg/m3 to 6.06 pg/m?3 were recorded.As per Air Quality
Index (AQl), Good and satisfactory ambient air quality was observed in the study area. The air
quality w.r.t SOz, PM 25 and NOz is good.

ES3.1.2 Ambient noise levels

Ambient noise levels were measured at 20 locations (13 commercial, 4 residential, 2 sensitive
and 1 industrial area). As per the monitoring results, out of 13 commercial area locations, noise
levels are exceeded the standards in 11 locations except at 2 locations (N12 and N18) during
day time. The noise levels are in the range between 62.15 to 79.77 db(A). Similarly, during night
time 6 locations are exceeded and remaining 7 locations are within the standards. The noise
levels are in the range between 36.82 to 63.58 dB(A). Vehicular movement is the major
contributor of noise in the commercial area.

ES3.1.3 Surface water

Surface water sampling was carried out at 9 lakes and the results shows that the pH of the 9
lakes ranges from 7.32 to 8.31,EC- 477 pus/cm to 2080 ps/cm, Total Hardness - 92 mg/L to 452
mg/L, Chloride - 52.6 mg/L to 283.82 mg/L,DO - 4.6 mg/L to 5.2 mg/L and total coliform - 2100
MPN/100 ml to 540 x 10* MPN/100 ml. Water quality criteria as per CPCB guidelines shows
that, out of 9 samples, 1 sample belongs to criteria ‘D’ (11.11%) and 8 samples belongs to
criteria ‘E’ (88.89%). Therefore, all the water from the above locations is suitable for irrigation
purposes only. Similarly, the Water Quality Index of all 9 surface found to be “unsatisfactory” as
per KSPCB Guidelines.

ES3.1.4 Ground water

Ground water sampling was carried out at 10 locations and the results shows that the pH ranges
from 6.66 to 7.68, Alkalinity - 94 mg/L to 420 mg/L, Electrical conductivity - 658 ps/cm to 2900
ps/cm, TDS 480 mg/L to 1918 mg/L, Calcium - 34.4 mg/L to 192 mg/L and Bicarbonate values
ranges from 94 mg/L to 420 mg/L. All the values are well within the standards except for TH at
Kadugodi (668 mg/L), Varthur (660 mg/L) and Jigani Bommasandra Industrial Area (888
mg/L); Total Chromium at Jigani Bommasandra Industrial area (0.127 mg/L) and Iron at
Yelahanka New Town (0.38 mg/L), Rampura Village (0.721 mg/L) & Jigani Bommasandra
Industrial area (0.575 mg/L).
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ES3.1.5 Soil

The soil samples were collected from 15 locations and the texture of soil in the study area
varied all along the alignment. The soil analysis results indicate that, soil texture varied from
sandy loam to loam. Sandy loam soils are capable of quickly draining excess water. Loamy soils
have good water retention, porosity and permeability this will helps in the drainage of water
during construction phase. Organic carbon falls in medium category indicating the setting of
cement by adsorbing calcium ions liberated during hydration will be more and thereby
favouring road construction activities. Overall results of soil quality analysis were found to be
supportive to road construction activities.

ES3.1.6 Land use

Land use land cover of the study area of 2,572.32 Sq. Km indicate that, area predominantly
covered with Fallow land (27%) followed by agricultural land (22%) and built up area (20%).
Plantation activities in the study area mainly includes banana, coconut, areca nut, teak,
eucalyptus, etc and floriculture is also observed in the study area. Waterbodies comprising of 3
% of the study area.

Table ES3: Land use and land cover data of project alignment and study area

Sl. No. Land use Area (Sq. Km.) Percentage (%)
1 Built up area 519.07 20
2 Agricultural land 569.49 22
3 Barren land 206.38 8
4 Fallow land 695.53 27
5 Plantation 450.90 18
6 Water bodies 64.95 3
7 Forest 66 2
Total 2572.32 100

ES3.2 Biological environment

The project alignment covers most of the agriculture and plantation land; a portion of alignment
also passes through Jarakabandekaval Reserve Forest. The project involves diversion of 7.73 Ha
of forest land belonging to Jarakabandekaval Reserve Forest and attracts the provisions of
Forest (Conservation) Act, 1980. In view of this, an online application to MoEF&CC for forest
land diversion has been submitted. Where, indirect evidence confirmed that the presence of
Indian Peafowl (Schedule-I), construction of road may cause loss of habitat. Apart from this, the
project alignment is 7.75 Km away from the Bannerghatta National Park and 1.49 km from the
Puttenahalli lake bird’s conservation reserve.

Total tree enumeration all along the alignment was carried out and a total of 122 trees species
(n=36,824) belonging to 41 families were found within the alignment. The project requires
removal of 32,175 trees. The predominant tree species recorded were Eucalyptus globulus Labill
(n=11053), Cocos nucifera L. (n=5976), Mangifera indica L. (n=4254), Eucalyptus tereticornis L.
(n=2488), Tectona grandis L.f. (n=3038), Grevillea robusta A. Cunn. ex R. Br. (n=1712), Pongamia
pinnata (L.) Pierre (n=1615), Azadirachta indica A. Juss. (n=1065) and Manilkara zapota (L.)
Van Royen (n=945). All the recorded species are common to region and no RET species were
recorded. Out of 36,824 trees, 13,355 trees were falling in TG Halli Catchment area and 631
trees falling in Jarakabandekaval RF where forest diversion of 7.73 Ha is proposed. All the
recorded tree species are commonly found, some of them were medicinal, edible and timber
yielding; they have economic and social values in the region. Ficus spp.is the keystone species
found within the project alignment. Tree of 30 cm GBH were_dominant throughout the
alignment, totaling to 22,341 individuals. Analysis of carbon sequestration potential of tree
species reveals that the trees species (n=36,824) of >30 cm GBH have sequestered 3728.69
tonnes of carbon.

Bangalore Development Authority 7 M/s EHS Consultants Pvt. Ltd,, Bengaluru
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ES3.3 Socio-economic studies

Socio-economic survey (100%) was carried out by visiting all the villages, areas falling within
the proposed PRR alignment. However, due to the conversion of several villages to towns over a
period of time, identifying the land losers in the towns was an obstacle. A team was constituted
to conduct the social impact survey studies with considerable exposure and experience in the
past, who are familiar with the socio-economic settings of the area and understood the local
dialect. Field survey planned from January, 2020 for the primary data collection which
constituted the most important element of the methodology. Field survey was carried out along
the corridor stretch containing a total of about 145 households using standard questionnaire.
The potential respondents in the sample households were contacted personally by the field
investigators who explain the purpose of the visit and seek their participation by sharing
relevant information impartially. The field investigators also clarified the doubts and
apprehensions expressed by the respondents. Some of the limitations faced during field survey
are as follows;

e Firstly, most of the land owners wanted to meet the BDA authorities in presence of Chief
Minister regarding finalization of the Compensation price before sharing the information

¢ Objection from localities’” who does not want to cooperate as the project was delayed for
very long period of time

e Actual Land owners have settled in other places

¢ Non availability of actual land owner’s information at certain places

¢ [n some places, survey team has been threatened and sent away from the villages

As revealed during field survey, all the respondents are aware of the infrastructural project in
the area and is of the opinion that it is essential to ease the traffic movements. The perceptions
of the respondents as regards to construction to eight lane road in the area could be
summarized as follows;

e The land losers demand the compensation to be paid as per present market value by
following RFCT LARR Act 2013.

» Delay’s for about nearly 15 years for construction of the project has left people in misery
and no hope for future development/activities.

e Project affected peoples were unable to either transact or build on their own land for over a
period of 15 years, which has led in delaying marriages of their children.

» The land losers also demanded additional compensation for delays in the proposed project.

e People request for the NOC (No Objection Certificate) from BDA as they are not able to sell
their lands due to PRR land acquisition notification.

* Psychological stress has developed among the PAPs due to delay in providing
compensation led to animosity against the project and hence non involvement during
surveys / studies.

e Many PAPs loose full land to PRR and becomes landless.

e Most of the titleholders have said that they have already sold their lands and asked us why
their names are still mentioned in the Land acquisition notification.

e Many of the landowners have developed their lands to sites and layouts and also which
some are already sold Hence, they are demanding compensation for the developed sites,
layouts, and other immovable structures in the land.

Land acquisition is proposed for a width of 100 mts ROW, except at locations of toll plaza and
interchanges. The total land required for the construction of the proposed project is 1036.51 Ha
(2567 A 22.25 G) and involves removal of 1,395 structures. The total numbers of structures
likely to be affected fully/partially are 1,395 under the proposed impact zone within the
corridor. It can be seen from the following table that the project will likely to be impacted upon
1,377 on residential/commercial structures and 18 agricultural lands and assets. Public hearing
will be conducted as per the guidelines of EIA Notification, 2006 and its subsequent
amendments in consultation with KSPCB and DC respectively.
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ES4. Anticipated environmental impacts and mitigation measures

SL.No. Em;:g_?l;?;:tal Activity Impact Mitigation Measures
Emission of dust due to site clearance Barricading the project site on
and excavation activities. either side of the of the RoW to
Operation of hot mix plants, concrete reduce dispersion of dust
batching plants and asphalt mixing As per KSPCB Guidelines, the hot-
L plants. mix plants with dust extraction unit
o 2 Dust emissions may cause reduction will be installed in downwind
e in growth rate, deposition of dust on direction from nearby settlement
, o. Site preparation leaves,  photosynthetic  activity, and located at least 500 m from the
LR ; ! necrosis, leaf curling, abscission, etc nearest habitation.
55 construction 3 :
> e in the plants. Use of Personal Protective
activities, ; - )
: . taisHortation  of Cor.ltuj:uous exposure  to dust Equlpmer.lts[PPE] for all the l_abor.
1 Air Pollution - assitils emissions may cause respiratory Water will be sprinkled 3 times a
sarthwork < disorders, eye irritation, cough, chest day in the line and earth mixing
e pain, infections, etc in human. sites, asphalt mixing site and service
quarrying, labour i ;
camps, etc The typlcgl day model output rgveals roads: ln_ filling subgrade..-, _water
that maximum GLC observed in the spraying is needed to solidity the
core construction area up to 109.45 material. After the impacting, water
ng/m3 and impact observed till 2 kms will be sprayed regularly to prevent
from the core construction zone. dust.
With the implementation of EMP,
the dust load will be reduced to
76.814 pg/m3 will fall in the
satisfactory range of AQL.
Movement of vehicles and heavy Machinery and vehicles will be
Site  preparation, machineries maintained regularly
construction Construction activities including Noise barriers in the form of
2 Noise Pollution | activities & blasting, hot mix plants, batching barricade and proper signages (no
transportation  of plants, operation of machineries horn zones) will be used to
raw materials devices for breaking concrete), earth- minimize the noise pollution.
moving machines, pile drivers, Controlled blasting method will be
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SLNo. En‘::&?g:jigtal Activity Impact Mitigation Measures
pneumatically driven devices and deployed which reduces increased
combustion engines. noise levels and also reduces
Construction activities are expected vibrations effect, including erection
to produce noise levels in the range of of tall barricades (40ft height)
80 - 95 dB (A). The increasing noise around construction spots.
levels due to drilling, blasting and
allied construction activities will
disturb the avi-fauna and faunal
burrow animal habitats like reptiles.
Removal of 4925 trees affects the Plantation of trees to the number of
hydrological regime and water trees removed in the catchment area
quality in the TG Halli catchment in the ratio 1:10 will be carried out
area. in the catchment area.
Improper handling and disposal of Muck will not be stored / filed near
muck will change the natural flow nala / streams to ensure natural
pattern of the surface runoff in the flow of water in the drain / nala
[mproper natural draiqs/nalacriss—cross?ng the across the proposed alignment.
management of alignment neighborhood floodl_ng and Erection of barricade_s _an_d water
sewage and waste, moder‘a.te loss of crops/plantation. sprink.li.ng shall minimize the
: st Deposition of dust on nearby lakes deposition of dust on the
3 Water Pollution constrtlctio;1 may be anticipated due to waterbodies thereby reducing the
activities, bt construction activities which affects impact on avifauna and aquatic
camps bl the penetration of sunlight thereby biota.
remov’al HinDE. ote increasing BOD and phytoplankton Solid wastes (75Kgs/day) from the
; : productivity threatening the survival labor camps will be segregated into
of aquatic biota. organic (45Kgs/day) & inorganic
Improper collection, handling & wastes (30Kgs/day) through
disposal of solid wastes (organic solid different colored bins located at
waste:45Kgs/day) from labor camps different places within the camps.
will result in formation of leachate Organic solid wastes will be handed
under precipitation/rainy days and over to nearby piggeries and
thereby indirectly affects the ground Inorganic wastes will be disposed to
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Environmental

_ SI.No. Attribute Activity Impact Mitigation Measures
L 2 2 water quality of the region through BBMP authorized scrap
] _{ 23 infiltration factors. dealers/waste recyclers.

5 & e The foundations require excavation e The collapse can be avoided by

: of pits and blasting of rock which has formation of benches of 1.5 m to 3.0
e 2 a negligible impact as the pits shall be m height for working conveniently
[ = filled back with stony waste & gravel and making access to sub surface
§ = that shall be stabilized. However, levels for pit formation.
Tuf y i v likely impact on the geological e The safety buffer zone of 30.0 m to

resources will occur from the be left to protect the natural stream

Hydrology &
geology

Construction
activities,
extraction, etc

extraction of materials (borrow of
earth, granular sub base and
aggregates for base courses and
bridges) which is insignificant. As
such there is no threat to Geologic
environment. The litho wunit is
massive and hard which is stable.

The proposed project corridor length
crosses about 63 minor & major
drainages and also few tanks.
Construction activities such as

course and maintained periodically
with desilting and cleaning. The
safety buffer zones specifically
pronounced in the orders of the
Hon’ble National Green Tribunal,
Principal Bench, New Delhi shall be
strictly adhered to, Maintenance of
streams by removing debris
periodically may minimize the
impact on drainage pattern,

excavation, storage of debris, muck,
etc may affect the streams which are
seasonal that carry huge volume of
storm water and contribute to
recharge of groundwater as such
these needs to be protected. This may
also cause flooding during monsoon
season.
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Environmental

SiNa. Attribute

Activity

Impact

Mitigation Measures

5 Soil Quality

Land acquisition,
agriculture and
removal of
vegetation, Storage
and use of top soil,
construction
activities, labor
camps, etc

Removal of structures leads to
generation of construction debris.
About 2093 MT of construction
debris  will create confined
augmented absorptions of toxic
heavy metals in the soil, which may
reach toxic levels through the food
chain.

Removal of trees and vegetation &
earth works including quarrying
leads to erosion and loss of top soil.
About 32,175 number of trees will be
removed thereby erosion of soil is
anticipated.

Top soil from the borrow area will
lose its fertility if not handled
properly. Also the borrow area
become potential breeding ground
for mosquitoes and other bacterial
infection disease. The transportation
of borrow and quarry materials also
cause dust nuisance.

Reuse of the construction debris for
scientific disposal of construction
debris to avoid contamination.
Selection of the disposal sites will be
carried out in consultation with the
State Pollution Control Board,
Revenue Department and Forest
Department in order to ensure that
no natural drainage, productive
lands or natural habitat is adversely
impacted due to disposal.

Turfing of road embankment slopes
and compensatory afforestation
activities.

Borrow areas situated less than 0.8
km (if unavoidable) from villages
and settlements should not be dug
for more than 30 cm after removing
15cm of topsoil and should be
drained.

| Gans

Solid &

Hazardous
Waste

Earth works, labour
camps, utilization of
hazardous materials
for construction.

The project requires demolition of
1,395 Nos. of structures which
generates demolition waste and
debris (20.93 MT) due to dismantling
of existing cross drainage structures
and roadside residential and
commercial structures may lead to
entry of toxic heavy metals into the
soil and nearby waterbodies.

Improper disposal of sewage

Demolition wastes and debris shall
be stored separately in dumping
yards located 1000 m away from the
sensitive  locations such  as
settlements, forest areas, schools,
etc and lined with impermeable
membrane/concrete. These wastes
shall be reused for construction and
filling purposes as per the C&D
Waste Management Rules, 2016.

Bangalore Development Authority
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(18KLD) and  solid wastes
(45Kgs/day) from labor camps area
leads to the formation of leachate
thereby causing soil pollution, surface
and ground water pollution.
Improper handling of hazardous
materials such as  bituminous
material-asphalt waste and tar during
transportation and  construction
activities may enter into waterbodies
thereby increasing the turbidity.

and disposed off to KSPCB
authorized disposal sites.
Hazardous  and other wastes

(Bituminous material-asphalt waste, tar)
will be stored in stockyards with paved
bases and handled as per Hazardous and
Other Wastes
Transboundary Movement) Rules, 2016

Mobile STPs are used to treat the
sewage generated from labor camps
and solid waste generated shall be
segregated, stored in separate bins

(Management and

7 Land use

Construction of PRR,
excavation
activities, vehicular
movements,
residential and
commercial
development,
demand for
infrastructure, etc

Utilization of local land resources for
the project is one of the major impact
on land use. Land acquisition of
1036.51 Ha along 73.5 Km with RoW
of 100 m leads to loss of productive
agricultural land, forest land and
water bodies. The project also
envisages removal of trees (32,175
trees) and roadside structures (1,395
structures) which also leads to
permanent changes in the existing
land use pattern.

Road construction activities involve
alterations in the local physiography
and drainage patterns. The impacts
on physiography may include
destabilization of slopes due to cut
and fill operations.

Compensatory afforestation will be
carried out in the ratio 1:10 to
balance the number of trees
removed.

Parallel cross drainage structures
will be added to improve local
physiography and drainage.

Ecology &
Biodiversity

Removal of trees,
construction

Removal of 32,175 trees and
clearance  of vegetation cause

Green belt development plan and
avenue plantation along with

Bangalore Development Authority
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ES5. Environmental Monitoring Programme

Environmental Monitoring Programme will be carried out during both construction and
operation phase for 3 years each which involves Ambient Air Quality Monitoring, ambient noise
level monitoring, soil quality analysis, surface water quality analysis, ground water quality
analysis, aquatic life studies and periodic health check-ups for labors as per the CPCB guidelines
through MoEF&CC recognized laboratories under the supervision of BDA. Environmental
Monitoring is proposed during the construction and operation phase of the project. Rs.
8,68,55,280/- was estimated for environmental monitoring during construction phase (36
months) and Rs. 1,13,02,560/- is estimated for operation phase (36 months) of the project.
Other activities includes, monitoring of green belt/tree plantation, labor camps, risks and
hazards associated with gas pipelines, land acquisition, sourcing of construction materials,
borrow areas, etc.

The Environmental Cell of BDA will convene a meeting quarterly once in a year and review the
progress of environmental and social mitigation measures including management plans. The
cell will also review the compliance conditions of various statuary clearances and public
grievances. Accordingly, six monthly compliance reports to EC conditions and also to other
clearance conditions will be prepared and submitted to Integrated Regional Office, MOEF&CC,
Bangalore and also to Regional Office, KSPCB on 01 June and 01 December of every calendar
year without fail for monitoring of EC conditions.

ES6. Risk and hazard studies

This section involves studying the risk and hazards associated with the various aspects of the
proposed project such as excavations, accidental falls, occupational hazards, vehicular
transportation of chemicals and hazardous materials, blasting, presence of petroleum pipeline
along the proposed alignment, emergency preparedness, road safety, accident prone zones, etc.
during its construction and operation phases.

ES6.1 Risks and hazards during construction phase

* Accidents: Accidents during construction phase includes in the activities of handling heavy
equipments, fall from heights, hazardous chemical spills, fire hazards, electric shocks etc
which may occur due to the practice of unsafe procedures.

» Blasting activities: Since the area of the PRR alignment is flat terrain, the project doesn’t
require the activity of blasting. If any hard-rocky exposure encounter during the
construction phase, the requirement of blasting activity is needed, The PRR alignment is
passing along the boundary of urban landscapes, where the intervention of wildlife habitat
is negligible and no eco sensitive areas are present in the alighment. However, two eco
sensitive areas namely, Bannerghatta National Park, located at distance of 7.75 Km and
Puttenahalli Bird Conservation Reserve, located at the distance of 1.49 Km is present
around the boundary of proposed PRR alignment.

¢ Petroleum pipeline alignment: In the proposed PRR alighment, part of the area at
chainage from 28+000 km to 31+700 km to near Bilishivale, Vaderahalli, Rampura and
Adhuru villages has an underground petroleum pipeline running parallely along the
proposed PRR corridor. The pipeline intersects the proposed PRR alignment in two areas
near Chikkabanahalli village belonging to Bangalore East Taluk and at Kasaghattapura
village belonging to Bangalore North Taluk. Flyover is proposed at intersecting areas to
avoid impact on MHB Petronet pipelines.

ES6.2 Mitigation measures to be adopted during construction phase

e  Toolbox meetings and trainings will be conducted on site on a weekly basis by safety
managers and supervisors about safety, do’s and don’t during construction.

®  Measures for prevention of accidents includes; handling of heavy equipments by using
certified lifting equipments like cranes with specific training, Workers shall be
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communicated with the information of hazards and safety precautions to be followed
during the lifting activity, Use of personal protective equipment, barricading for
unauthorized workers, use of ladders, etc.

. Prevention of fall hazards by ensuring that Scaffoldings are assembled, dismantled or
significantly altered only under the supervision of a competent person. Provision of guide
rails and toe boards to ensure safety for workmen. Provision of safety nets or other
screens will be provided to catch any falling materials.

. Prevention of accidents from hazardous chemicals spill during construction phase through
use of epoxy strippers, solvents can cause skin irritation and harm the respiratory organs
of the person handling these chemicals frequently. Hence, PPE’s such as nitrile gloves,
rubber gloves, with a cloth liner, and protective clothing will be used during the chemical
handling. Splash proof goggles shall be used to prevent the chemical splash hazard to eyes
during its usage.

. Controlled blasting will be employed to avoid noise and vibration by temporarily stopping
other activities in the immediate vicinity. Blasting activity will not be carried out during
high wind speed and unfavorable atmospheric conditions. Blasting will be carried out only
in daytime. Use of NONEL (Nonelectric Detonating System) will be preferred to use for
blasting to reduce the vibration of the ground and disturbance to human and surrounding
wildlife.

ES6.3 Measures to guard the pipeline from accidental damage at intersecting area

In the proposed PRR alignment, part of the area at chainage from 28+000 km to 31+700 km to
near Bilishivale, Vaderahalli Rampura and Adhuru villages has an underground petroleum
pipeline running parallely along the proposed PRR corridor. The pipeline intersects the
proposed PRR alignment in two areas near Chikkabanahalli village belonging to Bangalore East
Taluk and at Kasaghattapura village belonging to Bangalore North Taluk.

For pipelines crossing under the proposed PRR alignment, the concurrence from the pipeline
operating organization will be obtained to ensure the proper protection is provided to the
pipeline to avoid accidental damage. Flyover is proposed at intersecting areas to avoid impact
on MHB Petronet pipelines. In addition to this, special precautions are necessary at such
locations to safeguard the carrier pipe by passing it through an additional oversize pipe termed
a “Casing Pipe”. This casing pipe will avoid any mechanical damage to pipeline present in the
proposed PRR alignment, casing installation is carried out with the support from pipeline
operating organization Petronet MHB. For the case of pipelines crossing in a busy road or
highway, metallic casing is preferred as per API RP 1102 protocol.

The basic purpose of providing a casing is to relieve the carrier pipe from external load due
traffic movement, to provide a path for leaky products to escape from road crossings and also to
enable the leaky pipe to be replaced beneath the road surface. The casing pipe shall be designed
to capable of withstanding the pressure equal to that of carrier pipe. The casing pipe shall be of
steel, cast iron or reinforced cement concrete and have adequate strength and be large enough
to permit ready withdrawal of the carrier pipe. Ends of the casing shall be sealed from the
outside, so that it does notact as a drainage path.

Also, the concrete culvert of suitable size designed to accommodate the suitable load at both
construction and operation phase of the PRR project shall be used to protect existing pipeline
from the vulnerable to damage.

Bangalore Development Authority 17 M/s EHS Consultants Pvt. Ltd,, Bengaluru
“EUMAENT IS issuen Undeyt
mabion Act.2006 =3 — - ol
» - ) L]



Development of Eight Lane Peripheral Ring Road
Connecting Tumakuru Road to Hosur Road (crossing Ballari Road & OMR)

Final EIA/EMP report

Table ES4: Identification of types of hazards near petroleum pipeline area from the PRR

Activity Risk Impact Control measures
Consultation with
Petronet MHB authorities
shall be done strictly
; before initiating the
A;ggf::;: damaigeelirtz Expose to | excavating activity near
Eausing PIP flammable to the pipeline area.
: d petroleum
SE:E?;S Olfampsfr OII?;IE products Mechanical  excavation
Soil excavation | P S will not be carried out

activity near to
pipeline area,

Burrowing of
earth,
Movement of

Heavy machineries,

Speed Diesel,

fire hazard due to
presence of ignition
sources nearby,

flow of petroleum

Fatal accidents due
to the explosion.

Burn injuries to
the inhabitants of
surrounding area.

Blasting shall be strictly
prohibited surrounding
the pipeline area.

Emergency preparedness

Blasting activity. ; plan shall be
proFiucts S near Fire hazard due to | implemented and
drainage system,

vapor cloud | followed.

Dotbimbiation of explosion OI'ESlte emergency mock
drill  shall be done

nearby surface water 3 - :
Y ddiseTakive Contamination of | periodically  with  all
S lake workers and sub-
contractors considering
the events of Emergency
spill response and

containment actions.

ES6.4 Anticipated impacts during operation phase

Accident prone Zone: The various causes of road accidents includes; excessive speed and
rash driving, violation of traffic rules, failure to perceive traffic situation or sign or signal
in adequate time, carelessness, fatigue, alcohol, sleep, vehicle defects, improper road
conditions & designs, unfavorable weather conditions etc.

Hazardous chemical spillage during the operation phase: Releases of hazardous materials
and other emergencies such as fires that pose a significant threat to health, safety and
environment by their nature require an emergency response or the mitigating factors to
fight with the situations.

ES6.5 Mitigation measures to be adopted during operation phase

Pedestrian safety: pedestrian facilities (footpaths, guard rails, zebra crossings, traffic
signals, pedestrian signals, signages, illumination, street lights, refuges, etc) will be
planned, designed, operated and maintained so it is usable by everyone, including those
disabilities or using mobility aids. IRC: 103-2012 guideline will be followed to design the
pedestrian facility. Care will be taken to provide the facilities to pedestrian to not only
along the roads and intersections, but also at the areas like workplaces, access to transit
areas, markets, schools etc.

Accident mitigation measures includes; design improvement at curves and to road
geometry, street lighting, improvement in skid resistance, road markings and signs, guide
posts with reflector, guard rail, constructing flyovers and bypass, better education and
awareness to drivers on the dangers of speeding, cameras for speed enforcement and
surveillance, provision of safe underpass/overpass for villagers for crossing, etc.
Post-accident emergency assistance and medical care to accident victims.

Bangalore Development Authority
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. In the event of an incident including hazardous chemical spillage the crew shall ensure all
preventive measures to curb product spillage/leakage, inform local police, fire Brigade,
alert passers-by and cordon off the area, communicate to the concerned oil/chemical
company & the transporter.

ES7. Project benefits

Improvements in the physical infrastructure:

» Project will boost economic development activities viz., industries, educational institutions,
hospitals, information technology development, housing and other infrastructure projects,
etc. ;

L]

Improvements in the social infrastructure:

» Enhanced connectivity between rural and urban area of north and east parts of Bangalore
Many villages where PRR alignment is passing through doesn’t have proper road network
and access to city. The project will bring substantial socio-economic development in the
region.

e Better access to various places reduces travel time of commuters and thus quality of life will
be improved.

Improved access to higher education facilities & modern health facilities.
The project provides linkage to internal arterial roads and new urban roads will be
developed due to the project.
L]
Employment potential:

¢ Directand Indirect employment opportunities during construction and operation phase will
be increasing.

» The project will generate 300 employment (50 Skilled, 100 semiskilled and 150 unskilled)
during construction phase and 300 employment (120 Skilled, 100 semiskilled and 80
unskilled) during operation phase. Further, due to the road development many indirect jobs
will be created.

Other tangible benefits:

e Construction of PRR will provide better connectivity for the commuters accessing various
national and state highways including BIAL.

e The projectis planned as a requirement for the future of Bangalore city traffic beyond ORR.

Traffic congestion inside the Bangalore city will be reduced and thus helps in reduced heat

highland effects.

e The project acts have a bypass for long distance traffic moving interstate.

e Decrease in travel time reduces pollution levels.

e Accidents will be considerably reduced due to proper road safety aspects.

e Vehicle operation and maintenance cost will be considerably reduced.

Bangalore Development Authority 19 M/s EHS Consultants Pvt. Ltd,, Bengaluru
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ES8. Environmental Management Plan

PRE CONSTRUCTION ACTIVITIES MANAGEMENT PLAN

Finalization of RoW/alignment: Joint inspection
will be convened by engineering and land
acquisition team & at unavoidable situations,
possibility of slight re-alignment may be verified.

Storage of construction materials: necessary
guidelines will be followed w.r.t storage and
stacking of construction materials.

Demarcation / Numbering of Trees: In
consultation with DFO, Bangalore Urban District,
KFD, joint tree marking within the RoW will be
undertaken.

Finalization of locations for erecting hot mix
plants, crushers and batching plants: While
selecting the locations for erection of hot mix
plants, crushers and batching plants KSPCB siting
guidelines shall be ensured

Identification of borrow areas and quarries:
Sourcing of construction materials is from the
Government approved quarries. Borrow areas
will be identified as per MoEF&CC guidelines.

Land Acquisition, R&R including CPR: Land
acquisition will be planned in consultation with
PAFs. R&R activities will be initiated by giving
sufficient time to PAFs to relocate and to make
alternate arrangements.

Labor camps: provision such as drinking water,
LPG, sanitation facilities, first aid, canteen creches,
etc will be ensured

Traffic management: necessary guidelines w.r.t
traffic control, management, signages, markings,
flags, etc will be ensured

Sourcing of fly ash: necessary guidelines will be
followed w.r.t transportation and utilization of fly
ash during construction.

Water for construction activities: 30KLD/km of
water required for construction activities will be
sourced from BWSSB

CONSTRUCTION PHASE MANAGEMENT PLAN

Borrow area management: Borrow areas will be
identified by the contractors and BDA by following
the due procedure as per the guidelines of IRC 10:
1961 Rev 1989 & MoRTH

CAT plan: involves extensive plantation
activities, construction of water recharge
structures for improvement of ground water level
and soil moisture content

Land Acquisition, R&R Action plan: LA and R&R
will be carried upon Preparation of SIA, Process of
obtaining Consent, Preliminary Notification for
Acquisition, & Preparation of R&R scheme

Aquatic life conservation: Rehabilitation of fish
species &introduction of herbivorous fish and
fingerlings into lakes

Ecological restoration plan: involves Green belt
development, Compensatory afforestation &
conservation of schedule-1 species

Topsoil management: identification of designated
place for top soil storage, stabilization of stockpiles
to avoid erosion, temporary drainage facility
around  stockpiles, embankment  &turfing,
plantation activities, etc.

OPERATION PHASE MANAGEMENTPLAN

Noise reduction Management Plan: installation
of poly carbonate noise barriers

Road safety, traffic management and risk
management plan: Implementation of ITS,
Accident emergency medical care, crane services,
crash rescue vehicles, patrol vehicles and an
emergency response team

Transmission of diseases and its prevention:
Creating awareness, Counselling of truck drivers
and cleaners and Medical facility upgradation

The total amount estimated for implementation of Environmental Management Plan (EMP) for construction phase is 51.47 Crores (Capital
Cost) and operation phase is 4.28 Crores (Capital Cost) along with a recurring cost of 4.77 Crores during Operation Phase. This EMP cost is
exclusive of the land acquisition and R&R cost amounting to Rs. 9,318 Cr.
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Chapter

1

INTRODUCTION
1.1 EIA & Purpose of the project

Environmental Impact Assessment (EIA) is an effective tool for a planner to integrate the
environmental consequences while designing the project. EIA helps to visualize the potential
impacts and provide mitigation measures during project life cyclel,

Bangalore city has 2 existing circular ring roads viz, Inner Ring Road (IRR) of 29 Km length, Outer
Ring Road (ORR) of 65 Km length (executed by BDA) with crowded development on either side of
the RoW. Hence, further augmentations of these roads are techno-economically not feasible for the
growing traffic. In view of this, it is essential to develop an alternative road facility away from ORR
for movement of commercial and personalized vehicles entering the city. The city should have a
circular ring road beyond ORR to connect all Primary and Secondary roads to reduce traffic
congestion on all radial roads. By using the existing access controlled NICE road and to complete
the circle of road to fulfill the demands of existing and growing traffic, it is proposed to implement
Peripheral Ring Road (PRR) of 73.50 Km with 8 lane configurations to Bangalore city. The purpose
of the PRR is to relive the traffic congestion in the metropolitan region and to provide linkage to the
radial and arterial roads within the city. This project also aims at connecting new urban nodes
outside the city and also provides quick access to BIAL from various parts of the city.

1.2 Project proponent

The Bangalore Development Authority (BDA) came into existence on 16.01,.1976 under the BDA Act
1976, a separate act of the State Legislature. The main objectives of the BDA is planning residential
projects in the city, roads, providing infrastructure services in the city. The Bangalore Development
Authority has also been instrumental in the widening of the city's roads. It has its Registered Office
at T. Chowdiah Road, Kumara Park West, Bangalore- 560 020.

M/s Environmental Health & Safety Consultants Private Limited, Bengaluru (Accredited by NABET)
is entrusted by BDA, GoK, to carry out the EIA/EMP studies for the proposed project. BDA is the
employer and executing agency for the project. The Environmental Clearance for the project was
earlier accorded by the Karnataka State Environmental Impact Assessment Authority (KSEIAA)
vide letter No.: SEIAA 32 IND 2009 dt: 20.11.2014 (Annexure-1). Further, the Environmental
Clearance was challenged at the Hon'ble NGT and after detailed deliberation, Hon'ble NGT in its
order dt: 08.02.2019 (Annexure-2) directed BDA to prepare fresh EIA report. Further, BDA
approached Hon'ble Supreme Court challenging the orders of Hon’ble NGT. Meanwhile, as per the
directions of Hon’ble NGT and without prejudice to the orders of the Hon’ble Supreme Court, fresh
application was submitted to SEIAA for issue of ToRs for the project. The project was considered in
the 235t SEAC meeting held on 02.12.2019 and ToRs has been issued by SEIAA vide letter No.
SEIAA 40 IND 2019 dt: 21.01.2020 (Annexure-3). However, the Supreme Court in its judgment dt:
17.03.2020 (Annexure-4) upheld the orders of the Hon’ble NGT and clarified that the project qualify
under 7(f) in the schedule of EIA Notification.

In view of the above, a clarification letter seeking the applicability of General Conditions to the
project and whether the Final EIA Report can be submitted to MOEF&CC as per General Conditions

hittp:/ fenviornicin/divisions fiass /eia/ChapterLhtm
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or to SEIAA as per Hon'ble Supreme Court directions for appraisal and onward reconsideration for
issue of EC was submitted to MoEF&CC, Gol on 07.09.2020 (Annexure -5).

Meanwhile, BDA has conducted a physical Public Hearing on 18.08.2020 and a Virtual Public
Hearing on 23.09.2020 for the project. Subsequently, the process of conducting public hearing was
challenged in the Hon'ble High court of Karnataka vide WP no. 10178/2020. Hon'ble High Court in
its order 23.02.2021 directed the KSPCB to conduct the Environmental Public Hearing once again.
Copy of the order is enclosed as Annexure-6.

Further, MoEF&CC, Gol vide letter Dt: 04.12.2020 (Annexure -7) informed that further action may
be taken by the Project Proponent as per the directions of the Hon'ble Supreme Court of India and
in case SEAC/SEIAA are satisfied with the applicability of General Conditions, they may transfer the
proposal to Ministry for its appraisal at Central Level in accordance with the provisions of EIA
Notification, 2006.

Meanwhile, the Hon'ble High Court in its Order dt: 22.09.2021 (WP No. 10342/2008) also states
that the directions issued by the Hon'ble Supreme Court are to be complied with and directed the
respondents to comply all the directions issued by the Hon'ble Supreme Court (Annexure-8).

Further, the Hon’ble Supreme Court vide its Judgement dt:20.01.2022 (Annexure-9) clarified that
since LA Act has been incorporated into the BDA Act so far as they are applicable, the provisions of
2013 Act are not applicable for the acquisitions made under the BDA Act. Therefore, the Land
acquisition will be carried out as per the BDA Act, 1976 (as per the provisions of Land Acquisition
Act, 1894). BDA vide Government Order no. UDD 214 MNJ 2018 Bangalore dt: 21.02.2022, the land
acquisition activities and compensation process will be carried out as per the Judgement of the
Hon’ble Supreme Court or as decided by the Cabinet Ministry during Land Acquisition process.

Further, there is a change in total land requirement for the project from 733 Ha to 1036.51 Ha due
to change in length of the project from 65.5 km to 73.5 km due to realignment and inclusion of
cloverleaf structures at chainages CH 0+000 km to CH 3+400 km (NICE integration at Tumkur
Road), 28+843.36 km to CH 31+896.76 km (Near Bilishivale), CH 37+996.76 km to CH 44+400 km
(Near Sigehalli) and CH 60+619.92 km to CH 64+700 km (NICE integration at Hosur Road). Hence,
an application seeking amendment to the ToRs was submitted to KSEIAA on 03.02.2022.
Subsequently, the Corrigendum to the Terms of References (ToRs) was issued by KSEIAA vide letter
No. SEIAA 40 IND 2019 dt: 25.02.2022 (Annexure-10).

Further, as per the directions of the MOEF&CC, Gol vide its letter Dt: 04.12.2020, BDA submitted a
request to the SEIAA, Karnataka on 28.07.2022 (Annexure- 11) to transfer the file to MoEF&CC due
to applicability of General Conditions for the project.

This EIA report has been prepared as per the guidance manual issued by Ministry of Environment,
Forests & Climate Change (MoEF&CC) and Terms of References (ToRs) issued by SEIAA, Karnataka
along with IRC/NHAI guidelines available. The baseline data collection was carried out from
December 2019 to February 2020 (one season) and the EIA report comprises physical, biological
and socio-economic components of the existing environment, project specific impact studies
(identification, prediction and evaluation) along with the preparation of Environmental Monitoring
Programme, Environmental Management Plan (EMP) and budgetary aspects for mitigation of
adverse impacts due to the proposed project. Further, additional data collection for ecology and
biodiversity and socio-economic studies were carried out for the realignment section of the road in
February and March, 2022.
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1.3 Brief description of the project and its importance to the region

BDA since 2005-2006 had proposed to take up the development of “Eight lane peripheral Ring
Road” connecting Tumakuru Road to Hosur Road forming a closed ring with the existing NICE Road.
The Government of Karnataka issued final notification on 29.06.2007 for land acquisition in 67
villages along the alignment. Further, issue of final notification for land acquisition in remaining 5
villages is under progress.

The proposed project involves development of 73.5 km long Peripheral Ring Road (PRR) between
Tumakuru Road on West and Hosur Road on East via Ballari Road and Old Madras Road. It
integrates with the existing NICE Road. The proposed alignhment of PRR will be located at an
approximate radial distance of 17 km - 25 km from city centre and acts as a bypass to the city for
the long-distance personalized vehicles (cars and cabs) and commercial vehicles (trucks and LCVs).
The proposed “Peripheral Ring Road” connects major Highways namely Tumakuru Road (NH-4),
Hesaraghatta Road (SH-39), Doddaballapura Road (SH-09), Ballari Road (NH-7), Hennur- Baglur
Road (SH-104), OMR (NH-4), Hoskote-Anekal Road (SH-35), Sarjapur Road and Hosur Road (NH-7).
The project implementation is planned in three sections namely; from Tumkur road to Bellary road
(18.367 km), Bellary Road to OMR (17.956 km) and OMR to Hosur road (28.790 km).

PRR is proposed with 100 m Right of Way. The cross section comprises of divided eight lane main
road separated with central median of 13m. Service roads, 10.50 m in width in each direction are
provided on either side of main road for local traffic. Main road is access controlled for trucks,
buses, LCV and passenger cars. Service road and Main road are separated by built up drain. An
exclusive utility corridor is proposed on both side of ROW for accommodating various service
utilities. The total land required for the construction of the proposed project is 1036.51 Ha with
removal of 1,395 structures. The land acquisition will be carried out as per BDA Act, 1976 (as per
the provisions of Land Acquisition Act, 1894).

The project involves diversion of 7.73 Ha of forestland in Sy. No. 59 belonging to Jarakabandekaval
RF. Boundary of Bannerghatta National Park and Puttenahalli Bird Conservation Reserve are
located at a distance of 7.75 Km and 1.49 Km respectively. The interstate boundary of Tamil Nadu is
at a distance of 8.27 Km from the proposed alignment of PRR. Peenya Industrial Area and Jigani-
Bommasandra Industrial Area are notified as severely polluted area and critically polluted areas by
CPCB and are located at a distance of 3.4 Km and 4 km respectively from the proposed PRR
alignment. The total cost of the project is Rs 14,934 Crores and the administrative approval for the
project has been issued vide letter dt: 21.02.2022 (Annexure-12). The project is very significant to
Bangalore city to relieve the already overcrowded traffic within the city. The economic activities
like commercial ventures, infrastructure development, IT, etc will certainly improve consequent to
development of PRR.
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1.4 Applicability of various legislations

SLNo | Name of the Act/Rule | Applicability
A. ENVIRONMENT

a) According to EIA Notification, 2006 and its
subsequent amendments, all New National
Highways and Expansion of National
Highways greater than 100 Km involving
additional RoW / Land Acquisition greater
than 40 m on existing alignment and 60 m
on realignment / bypasses are considered
as category 'A’ project. Similarly, all new
State Highway projects and state highway
projects in hilly terrain above 1000 m AMSL
and or ecologically sensitive areas are
considered as category ‘B’ projects. Further,
expressways are considered as highways
and General conditions of the notification
shall also be applicable.

b) Due to lack of clarity regarding the

definition of ‘ring road’ in the schedule of

EIA Notification, 2006 and its amendments

and the project was previously appraised by

the SEAC and SEIAA, fresh application was
submitted to SEIAA towards updating the
deficiencies found on EIA/EMP report.

As per the orders of Hon’ble Supreme Court

dt17.03.2020, PRR is an “expressway”

which falls under Schedule 7(f) of the EIA

Notification, 2006 and its subsequent

amendments.

d) General conditions are applicable to this
project in view of presence of critically
polluted areas notified by CPCB within 5 Km
from the proposed PRR.

e) Keeping in view of the facts and after
detailed deliberation on sl.no (b) mentioned
above by the Hon'ble Supreme Court, the
directions has been issued for preparation
of fresh EIA report and submit to SEAC for
appraisal and SEIAA for issue of EC again
since the earlier EC was issued by the
SEIAA. Further, it has also issued directions
to SEIAA to re-verify the earlier deficiencies
found in the EIA report based on which EC
was stayed (J, Para 83 (i&v) Page-68 of the
order).

f) In view of the above, a clarification letter
seeking the applicability of General
Conditions to the project and whether the

Environment  (Protection) 9
1 Act, 1986 - EIA Notification,
2006 and its amendments
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SI.No

Name of the Act/Rule

Applicability

Final EIA Report can be submitted to
MOEF&CC as per General Conditions or to
SEIAA as per Hon’ble Supreme Court
directions for appraisal and onward
reconsideration for issue of EC was
submitted to MoEF&CC, Gol on 07.09.2020.

g) Further, MoEF&CC, Gol vide letter Dt:
04.12.2020 (Annexure -7) informed that
further action may be taken by the Project
Proponent as per the directions of the
Hon’ble Supreme Court of India and in case
SEAC/SEIAA are satisfied with the
applicability of General Conditions, they
may transfer the proposal to Ministry for its
appraisal at Central Level in accordance
with the provisions of EIA Notification,
2006. Thus, the project is categorised under
7(f) of the schedule of the EIA Notification,
2006 and falls under ‘A’ category due to
applicability of General Conditions.

h) Further, as per the directions of the
MoEF&CC, Gol vide its letter Dt: 04.12.2020,
BDA submitted a request to the SEIAA,
Karnataka on 28.07.2022 (Annexure- 11) to
transfer the file to MoEF&CC due to
applicability of General Conditions for the
project.

Hence, Final EIA Report to be submitted to

MOEF&CC for appraisal and issue of EC.

B. POLLUTION

The Air (Prevention and

2 Control of Pollution) Act, New i N E o ¢ ved
1981 & KSPCB Categorization ] AEWay COMDITHCUGN PrOpectis To-c .egOI',]ZE
The Water (Prevention and | as Orar_lge under Non-industrial operations’ by
3 Control of Pollution) Act KSPCB vide addendum-6 dt: 29.06.2020..
1974
e As per Clause 3(3), the State Government
shall take measures for abatement of noise
including noise emanating from vehicular
movements, (blowing of horns, bursting of
The Noise Pollution sound emitting fire crackers, use of loud
4 (Regulation and Control) speakers or public address system and

Rules, 2000 & its
amendments

sound producing instruments) and ensure
that the existing noise levels do not exceed
the standards specified under these rules.

e Similarly, as per Clause 54, sound emitting
construction equipment’s shall not be used

or operated during night time in residential

Bangalore Development Authority
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SLNo

Name of the Act/Rule

Applicability

areas and silence zones. While entrusting
the Contractors for the project construction
activities, provisions of this act shall be
made mandatory in the bid document to
control noise pollution.

Hazardous and Other Wastes
(Management, Handling and
Transboundary Movement)
Rules, 2016

e As per Clauses 12(4), 12(6) and 12(7), the
import and export of hazardous and other
wastes (Bituminous material-asphalt waste,
tar) may be allowed to users with the
permission from KSPCB. Hazardous waste
Authorization has to be obtained from
KSPCB.

e Temporary DG sets will be used during
construction phase. Used Oil needs to be
handled scientifically and disposed to
KSPCB Authorized reprocessors. For this,
Hazardous waste Authorization to be
obtained from KSPCB.

Central Motor Vehicles Act,
1988

As per Clause 190(2), any person who drives or
causes or allows to be driven, in any public place a
motor vehicle shall not violates the standards
prescribed in relation to road safety, control of
noise and air pollution. While entrusting the
Contractors for the project construction activities,
provisions of this act shall be made mandatory in
the bid document control vehicular air & noise
pollution.

Critically  Polluted Areas
notified by Central Pollution
Control Board (CPCB)

As per the CEPI (Comprehensive Environmental
Pollution Index) scores monitored by CPCB, Peenya
Industrial area (CEPI Score-65.11) and Jigani
Bommasandra Industrial area (CEPI Score 70.99)
are declared as ‘severely polluted’ and ‘critically
polluted” areas respectively. These industrial areas
are located at a distance of 3.4 Km and 4 Km
respectively from the nearest proposed alighment.

C. FOREST & WILDLIFE

The Forest (Conservation)
Act, 1980& MOEF&CC OM dt:
20.03.2013

The proposed PRR project involves diversion of
7.73 Ha of forest land in Sy. No. 59 belonging to
Jarakabandekaval RF and attracts the provisions of
the Forest (Conservation) Act, 1980. Hence,
application for diversion of forest land was
submitted on 08.06.2020 in MOEF&CC online portal
vide online proposal no.
FP/KA/ROAD/45790/2020 (Annexure-13) for
issue of Forest Clearance. Upon receiving the
application, Nodal officer of F(C)A, 1980 at KFD
shall verify the correctness of applicatign and upon
acceptance the same shall be forwarded to
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SL.No

Name of the Act/Rule

Applicability

concerned DCF for site verification and
recommendation. Through proper channel, the
application will be forwarded to Regional Office,
MoEF&CC, Bangalore for placing before REC for
Stage-l FC recommendation.

As per provisions of the OM dt 20.03.2013,
environmental clearance to the linear projects can
be granted subject to declaration that the project
can be implemented even if they deny forest
clearance with the other alternatives while
submitting the forest clearance application. Details
of such alternatives shall also be provided at the
time of submission of application for FC. However,
as per the Hon'ble Supreme Court judgement dt:
17.03.2020, forest clearance shall be submitted to
EAC while granting the EC.

The Wildlife (Protection) Act,
1972

The PRR alignment is located at a distance of 7.75
km from the boundary of Bannerghatta National
Park for which the final ESZ Notification has been
issued by MoEF&CC on 11.03.2020. Therefore, as
per the item No.4(ii) of MoEF&CC OM dt
08.08.2019 proposals involving developmental
activity/project located outside the stipulated
boundary limit of notified ESZ and located within
10 km of National Park/ Wildlife Sanctuary, prior
clearance from Standing Committee of the National
Board for Wildlife (SCNBWL) is not applicable.

Similarly, Puttenahalli Bird Conservation Reserve is
located at a distance of 1.49 km from the proposed
PRR alignment. However, ESZ guidelines are not
applicable for the Conservation Reserves.

10

The Karnataka Preservation
of Trees Act, 1976

36,824 no. of trees are falling within the 100 m
RoW of the alignment. Out of which, there is a
possibility of retaining 4,649 trees within the green
space (5 mx 2) within RoW. As per the Clause 8 (3)-
(vii) of the rules, if the number of tree felling is
more than 50 that are necessitated for any public
purpose like road widening, construction of road,
canal, tanks, buildings etc.,, permission is issued
after issue of public notice to invite objections from
the public and the same is considered by the Tree
Officer and Tree Expert Commiittee of Karnataka
Forest Department.

Biological Diversity Act, 2002

Biological Diversity Act, 2002 in general aims at
conservation of biological diversity, sustainable use
of its components and fair and equitable sharing of
the benefits arising out of the use of biological

Bangalore Development Authority
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SLLNo

Name of the Act/Rule

Applicability

resources and Intellectual Property Rights (IPR)
related matters. However, since the act specifies
about ‘equitable benefit sharing’ the trees proposed
on either side of the road may be useful under
People’s Biodiversity Register (PBR). Hence,
plantation of 3,21,750 trees all along the green
space of the alignment wil be carried out.

D. WETLANDS/LAKES

12

Wetlands (Conservation and
Management) Rules, 2017

As per this Rules, conversion of wetlands for non-
wetland uses including any kind of encroachments
are prohibited. Hence, to avoid the construction in
lake bed areas, flyovers are proposed along 6 lakes
(Tank at Jarakabande Forest, Chinnaganahalli lake,
Chikkabanahalli lake, Gunjur lake, Chikkatogur Lake
and Thirumenahalli lake) to minimize the impact on
wetlands. Necessary permission for the same will
be obtained from the authority.

13

Supreme Court order dt
05.03.2019 w.r.t
lakes/wetlands in CA No.
5016 of 2016

As per the Hon'ble Supreme Court order
dt05.03.2019, it was directed to maintain a
distance of 30 m from the periphery of the water
body for development of green belt. Accordingly,
buffer of minimum 30 m maintained from the
boundary of alignment to lake boundary. Further,
flyovers are proposed along 6 lakes to minimize the
impact on lakes. Necessary permission for the same
will be obtained from the authority.

14

The Karnataka Lake
Conservation and
Development Authority Act,
2014

As per Clause 14(6) of the Act, 2014, construction of
roads, bridges and likewise other structures within
the lake area including the tank bund are
prohibited. Hence, flyovers are proposed along 6
lakes to minimize the impact on lakes. Necessary
permission for the same will be obtained from the

authority.

15

Govt. of Karnataka
notification regarding
protection and conservation
of Thippagondanahalli (TG
Halli) Reservoir catchment
area dt: 18.11.2003,
12.01.2004 and on
20.07.2019.

e This notification regulates the restriction of
activities within the catchment area
especially on continuous water pollution
causing quarrying and industries.

e About 20.9 km of the proposed alignment
passes through the Thippagondanahalli
Reservoir catchment area notification
where Kumudavathy and Arkavathy river
sub catchment exists.

e There are no restrictions regarding the
construction of roads or linear alignments
in the said notification. The project involves
removal of 13,355 trees (6242 other trees
and 7113 Eucalyptus sp.) in the catchment
area and hence CAT plan will be proposed
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SL.No Name of the Act/Rule

Applicability

to mitigate the impacts, conservation and
protection of TG Halli Catchment.

E. SOCIO-ECONOMICS

The Ancient Monuments and
16 Archaeological Sites and
Remains Act, 1958

As per Clause 19(1), no construction activities such
as any building within the protected area or carry
on any mining, quarrying, excavating, blasting or
any operation of a like nature in such area, or utilize
such area or any part thereof in any other manner
shall be carried out without the permission of the
Central Government. In such cases, prior
permission shall be sought from the Central
Government. Tippu Sultan’s Palace and old dungeon
Fort & Gates are located at a distance of 14.7 km
from the proposed PRR alignment and no
construction activities are proposed in or around
the monuments/archaeological sites. Therefore, the
provisions of this Act are not applicable to the
project.

F. LEGISLATIVE

National Green Tribunal

17| (NGT) Act, 2010

The Environmental Clearance for the project was
accorded earlier from KSEIAA on 20.11.2014 vide
letter No. SEIAA 32 IND 2009. However, the
clearance was challenged under the provisions of
the act. The Principal Bench of Hon’ble NGT made
the following observations in its order
dt:08.02.2019;

s Primary data was more than three years prior
to the ElA report.

e There are omissions in the EIA report with
regard to data of forest land as well as the
provisions of revised Master Plan, 2015.

e Thippagondanahalli (T.G. Halli) Reservoir
Catchment area has been suppressed in the
EIA report.

¢ Green Cover particulars have been overlooked.

s Proximity of area to the Petroleum pipelines
and land earmarked for Petroleum pipelines
overlaps the project.

e Stage -l forest clearance to be obtained.

e The EIA consultant was not accredited.

e Public Hearing was not proper which vitiated
the decision by the SEAC.

“4. ... It will, thus, be in the interest of justice that a
fresh rapid EIA is conducted. If the project is found
viable, after incorporating due abatement
measures, including the suggestions of the
appellant, the same can be taken up without further

Bangalore Development Authority
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SL.No Name of the Act/Rule

Applicability

delay. It is made clear that the project proponent
will not proceed on the basis of the impugned
Environmental Clearance”.

Supreme Court Order dt
18 17.03.2020 in Civil Appeal
No(s).2566/2019

The order of the Hon'ble NGT dt: 08.02.2019 was
challenged by the BDA in the Hon'ble Supreme
Court. After detailed deliberations, Hon'ble
Supreme Court vide its Judgement dt:17.03.2020
provided the following directions;

e The appellant is directed to conduct a fresh
rapid EIA for the proposed PRR project;

e The appellant shall, for the purpose of
conducting the rapid EIA, hire a sector-specific
accredited EIA consultant;

e The appellant shall have due regard to the
various deficiencies noted in the present
judgment as well as ensure that additional
precautions are taken to account for the
prevailing state of the environment;

e The appellant shall ensure that the requisite
clearances under various enactments have
been obtained and submitted to the SEAC prior
to the consideration by it of the information
submitted by the appellant in accordance with
the OMs issued by the MoEF-CC from time to
time;

e The SEAC shall thereafter assess the rapid EIA
report and other information submitted to it by
the appellant in accordance with the role
assigned to it under the 2006 Notification. If it
is of the opinion that the appellant has
complied with the 2006 Notification as well as
the directions issued by this Court, only then
shall it recommend to the SEIAA the grant of EC
for the proposed project. The SEAC and the
SEIAA would lay down appropriate conditions
concerning air, water, noise, land, biological
and socioeconomic environment and other
conditions it deems fit; and

e The appellant will consult the requisite
authority to ensure that no potential damage is
caused by the project to the petroleum
pipelines over which the proposed road may be
constructed.

All the above directions will be complied and
implemented by BDA.

19 Hon'ble High Court Order dt:

Lt Col. P R Rai & others Vs State of Karnataka
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SI.No

Name of the Act/Rule

Applicability

22.09.2021 in WP
10342/2008

No.

questioned the implementation of the project.
However, the Hon'ble High Court Order states as
follows;

“3...The directions issued by the Hon’ble Supreme
Court are to be complied with and therefore, the
present petition stands disposed of with a direction
to the responddents to comply all the directions
issued by the Hon'ble Supreme Court.”

20

High  Court Order dt
23.02.2021 in Writ Petition
No(s).10178/2020

The Draft EIAEMP Report was prepared and
submitted to KSPCB on 22.06.2020. Further, all the
requisite project documents were circulated to all
the stakeholders on 24.07.2020.

Subsequently, the Environmental Public
Consultation was conducted at “Nityotsava
Wedding and Convention Hall, Singanayakahalli
Village, Yalahanka Taluk, Bangalore Urban District”
on 18.08.2020 as per the provisions of the EIA
Notifications, 2006 and its  subsequent
amendments. Keeping in view of the present
pandemic COVID-19 situation, the Environmental
Public Hearing was conducted as per the guidelines
issued by the BBMP with necessary precautionary
measures such as thermal screening, distribution of
masks, face shields, gloves, utilization of hand
sanitizers, seating arrangements with not more
than 50 seats at two separate platforms with social
distancing,

Considering the pandemic situation, a Virtual Public
Hearing was also conducted on 23.09.2020 through
Zoom platform, so that the public can participate in
the meeting and give their submissions from their
homes. The virtual Environmental Public Hearing
was also successfully conducted with more than
300 participants.

The validity of the Virtual Public Hearing conducted
through ZOOM platform on 23.09.2020 was
challenged by the public at the Hon’ble High Court
of Karnataka. After detailed deliberations, the
Hon'ble High Court of Karnataka vide its Judgement
dt:23.02.2021disposed off the case with a direction
to conduct a fresh public hearing in the physical
form.

21

Hon'ble  Supreme  Court
Judgement dt: 20.01.2022 in
Miscellaneous Application

The Hon’ble Supreme Court vide its Judgement
dt:20.01.2022 clarified that since LA Act has been
incorporated into the BDA Act so far as they are

‘ Bangalore Development Authority

Sued Undggk

Y] dar i '.'_'-;"_'4: P

31 M/s EHS Consultants Pvt. Ltd,, Bengaluru



Development of Eight Lane Peripheral Ring Road

Connecting Tumakuru Road to Hosur Road (crossing Ballari Road & OMR)

SLNo

Name of the Act/Rule

Applicability

No(s).1614-1616 of 2019 in
Miscellaneous  Application
No(s).1346-1348 of 2019 in
Civil Appeal No(s).
7661-7663 of 2018

applicable, the provisions of 2013 Act are not
applicable for the acquisitions made under the BDA
Act.

Thus, BDA vide Government Order no. UDD 214
MN} 2018 Bangalore dt: 21.02.2022, the land
acquisition activities and compensation process will
be carried out as per the Judgement of the Hon’ble
Supreme Court or as decided by the Cabinet
Ministry during Land Acquisition process.

G. CONSTRUCTION

22

The Mining Act, 1952

The mining act notifies safe mining activities. Sand,
minerals and construction materials required for
construction activities shall be procured from
Government authorized approved quarry sites.

23

The Building And Other
Construction Workers
(Regulation of Employment
And Conditions of Service)
Act, 1996

Chapter VI of this act aims at benefitting the
labourers/workers w.r.t. wages, working hours,
drinking  water facilities, toilet facilities,
accommodation, créches, first aid/medical facilities,
etc. While entrusting the Contractors for the project
construction activities, provisions of this act shall
be made mandatory in the bid document.

24

The Explosives Act, 1884 and
the Explosives Rules, 2008

As per Clause 6 & 7, no person shall manufacture,
import, export, transport, possess for sale or use an
explosive without prior permission. Blasting
activities during the construction phase may
require use of explosives. Necessary permissions
from the Competent Authority under the act will be
obtained.

25

Construction and Demolition
Waste Management Rules,
2016

As per Clause 4(1), every waste generator shall be
responsible for collection, segregation of concrete,
soil and others and storage of construction and
demolition waste generated, as directed or notified
by the concerned local authority in accordance with
these rules. All the C&D wastes shall be segregated,
stored and disposed off as per the rules. The project
requires demolition of 1,395 Nos. of structures.
Hence, provisions of this notification are applicable.

26

Fly ash Notification, 2009
and its subsequent
amendments

There are 9 Thermal Power Plants located within
an aerial distance of 300 km from the proposed
alignment. Therefore, as per the directions of
MOEF&CC, fly ash will be procured from these
Thermal Power Plants for construction purposes by
engaging MoU with Energy Dept, GoK. Details
provided in Chapter-2.

27

The Karnataka Regulation of
Stone crushers Act, 2011

As per Clause 6 and 7, the stone crushers shall not
be established outside the safer zone and the
license for Govt projects may be granted on
fulfilling the provisions of Air (Prevention and
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SL.No Name of the Act/Rule Applicability

Control of pollution) Act, 1981 and Environmental
Protection Act, 1986 and subsequent rules.
Necessary permissions shall be obtained from the
competent authority for establishing stone crushers
and stone crushing activities.

1.5 Scope of EIA

The EIA, the objective of the present study is as follows:

* Understanding the status of Physical, biological and socio-economic aspects of the environment.

* Identification, prediction and evaluation of impacts due to project activities on various
environmental components during the Construction and Operational phases of the project.

* Providing Mitigation measures and accordingly formulating Environmental Management Plan
(EMP).

*  Providing post-project environmental monitoring programme to be implemented by BDA.

1.6 Components of EIA

The generic structure of the EIA/EMP report has been followed as per the EIA Notification, 2006.
However, the Environmental cost benefit analysis was not recommended by the SEAC, Karnataka
during scoping stage and was not included in the EIA/EMP report. The structure of the EIA/EMP
report is as given below;

Introduction

Project Description

Baseline Environmental Scenario

Anticipated Environmental Impacts and Mitigation Measures
Analysis of Alternatives (Technology and Site)
Environmental Monitoring Program

Additional Studies - Public Consultation, Risk Assessment, Social Impact Assessment, R&R
Action Plans

8. Project Benefits

9. Environmental Cost Benefit Analysis

10. Environmental Management Plan

11. Summary & Conclusion

12. Disclosure of Consultants engaged

13. Corporate Environmental Responsibility (CER)

14. Compliance to Hon’ble NGT and Supreme Court orders

15. Compliance to Terms of References (ToRs)

16. Photographs

R Sl B o

1.7 Approach and methodology

The EIA/EMP report has been prepared as per requirements of the EIA Notification, 2006 and its
subsequent amendments of MoEF&CC under the Environment (Protection) Act, 1986 and the ToRs
issued for the project. Further, various IRC guidelines and other secondary literature were referred
while preparing the report. Brief methodology adopted for preparation of EIA/EMP report and
obtaining Environmental Clearance for the proposed project is as follows;
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Table 1.1: Methodology adopted for preparation of EIA studies

SI. No. Components Source

= MoEF&CC guidelines on preparing EIA
report for Highways

» Central Ground Water Board reports

= Karnataka State Natural Disaster Monitoring
Centre Reports

= Survey of India Toposheets

» National Institute of Disaster Management,

Gol

Published Papers

Geological Survey of India data

Indian Space Research Organization data

National Remote Sensing Centre data

Forest Dept.,, working plans

Indian Meteorological data (IMD)

Water Resources Information System

Mines and Geology Dept., GoK

KSPCB data on Air, Water, Noise and Soil

CPCB Guidelines

PMGSY Environmental Code of Practice

IRC Guidelines

2 Primary data collection Methodology

= Collection of weather monitoring data

= Selection of AAQM locations as per CPCB

1 Secondary data collection

guidelines
21 | Ambient Air Quality " %SgMcrggglmrmg as per NAAQ standards -
= Interpretation of results as per AQI Index,
CPCB

* Impacts and Mitigation Measures

* Selection of Ambient Noise level monitoring
locations as per Protocol for Ambient Noise
Level Monitoring, CPCB

* Ambient Noise level monitoring

* Interpretation of results as per Noise
(Regulation and Control) rules - 2000, CPCB

* Identification of impacts and mitigation
measures

* Collection of the relevant data from the
reports and maps of Central Ground Water
Board (CGWB) Geological Survey of India
(GSI), other Institutions and Departments.

2.3 Hydrology and Geology * Identification of Inter- related and Inter -
dependent key factors that play vital role in
the occurrence of ground water its quality
and potential.

= ldentification of surface water resources in

22 Ambient Noise Level
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Sl No. Components Source
the project area.

* Assess the ground water resource potential
in the project area.

* Identification of site-specific environmental
issues and mitigation measures and

=  Report preparation.

= |dentification of sampling locations

* Collection, preservation and Transportation
of samples as per CPCB guidelines

Surface and Groundwater | » Analysis of water samples as per BIS and

Quality APHA guidelines

* [Interpretation of results as per CPCB and BIS

* [dentification of impacts and mitigation
measures

= [dentification of Soil types, status, crops and
cropping pattern in the study area

= |dentification of soil sampling locations
based on geology and soil maps

*= (Collection and analysis of soil samples as per
manual of Food and  Agricultural
Organization and Soil manual of Department
of Agriculture and co-operation, Ministry of
Agriculture& Farmers Welfare, Gol.

* Interpretation of results

*= |dentification of impacts and mitigation
measures

»  Procurement of satellite imageries from
NRSC

= Processing of satellite imageries by using
ERDAS and Arc GIS and other analytical tools
for generation of land use and land cover
analysis of the study area

»  Preparation of thematic maps

* Practical Manual for ~ hands on
training/experiential learning released from
UAS, Bengaluru, AISS & LU and GSI.

= |dentification of impacts and mitigation

2.4

25 Soil characteristics

2.6 Land use assessment

measures

» Discussion with forest officials and local
people

= Tree enumeration all along the proposed
alignment.

Beology and  Biodiversity » |dentification of sampling locations

2.7 ! * Quadrate and line transect method for
(Terrestrial) ;
collection of flora
= Transect method for collection of fauna and
point count method for collection of avi -
fauna data
= |dentification of Conservation status of flora
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and fauna by using IUCN, BSI and wildlife
schedules
= Assessment of Phyto - sociological

parameters - frequency, density, species
richness, species diversity

= Interpretation of results

* Identification of impacts and mitigation
measures

= Collection of water samples for Physico -
chemical analysis

» (Collection of samples by using plankton net
The collected samples were fixed in 5%
Formaldehyde solution and subjected to
qualitative and quantitative analysis by using
Microscope and Sedge wick - Rafter plankton
counting cell.

= Collection of samples for littoral fauna by
operating 'D' frame net and sieved through
No.40 sieve and fixed in 5% Formaldehyde
solution followed by qualitative and
quantitative analysis

* Fishing operation with the help of local
fishermen and visiting fish markets

* Discussion with fishermen

* [dentification of conservation status of fishes
by using [UCN

* Interpretation of results

= ]dentification of impacts and mitigation
measures

* Delineation of Demographic profile, Literacy,
Occupation status, infrastructure facilities
available, health status, religion and caste,
cultural properties of the study area

= Use of PRA Technique i.e Questionnaire
survey and focal group discussions of PAPs

2.9 Socio-economic studies * Identification of structures all along the
proposed alignment

= Prediction of impacts on land acquisition

* Conducting Environmental Public Hearing at
site

* Compliance to observations raised during
EPH

= Identification of risk and hazards associated
with  the project activities during
Construction and Operation phase.

2.10 | Risk Assessment » Risk analysis associated with accidents & the
presence of gas pipelines near the proposed
alignment

* ldentification of impacts and mitigation

Ecology and  Biodiversity

2 (Aquatic)
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Sl No. Components Source
measures

* Prediction of Impacts on Air quality by using
computer programmed CALINE1.1.

3 Impact identification and | = Prediction of Noise level by using dhwani pro
prediction model.
* Evaluation of impacts by using Leopold
matrix method

Better connectivity for the commuters accessing
various national and state  highways,
decongestion of traffic inside the Bangalore city,
provide linkage to internal arterial roads,
development of new urban roads, reduction in
accidents, boost economic development, direct
and indirect employment opportunities,
provides better access to various places,
improvement in quality of life, socio-economic
development, etc.

Pre-construction activities management,
Construction phase management viz.,, Top soil
management, borrow area management, Land
Acquisition and Rehabilitation Action Plan,
Environmental Management | Catchment Area Treatment Plan, Ecological
Plan Restoration Plan, Operation Phase Management
viz., Noise reduction plan, Road safety and Traffic
Management, Transmission of diseases
management, Institutional Mechanism for
implementation of EIA and EMP, EMP Cost
Submission of Draft EIA report along with
Executive Summary in English and Kannada to
Karnataka State Pollution Control Board
(KSPCB), Finalization of date of EPH by RO,
KSPCB with DC, Bangalore (Urban) District.
6 Environmental Public Hearing | Paper Advertisements in National and regional
daily newspapers, Local Paper advertisements,
preparation of presentation of draft EIA report in
Kannada, Presentation to public regarding the
project in Kannada, [ssue of video recording and
proceedings by KSPCB.

Preparation of compliance to proceedings of
Environmental Public Hearing, finalizing the
draft EIA report, uploading Final EIA Report to
Issue of Environmental | MoEF&CC website, circulation of project

4 Project benefits

¢ Clearance documents to EAC members, preparation of Final
EIA  presentation, presentation to EAC,
recommendation by EAC & issue of EC by
MOEF&CC, Govt. of India.
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1.8 Environmental Screening
1.8.1 Project Influence area

Assessment of the baseline environmental status was made based on the primary baseline data
collection in the RoW and the area falling within 500 meters on the either side of the RoW along
with secondary data collection within an aerial distance of 15 km.

1.8.2 Weightage / Ranking system:

Relevant environmental parameters with regard to physical, biological and socio-cultural
components of the environment was collected and analyzed. The identified sub-parameters have
been assigned weightages and each project corridor has been assessed based on these evaluation
criteria as per World Bank screening methodology2 The weightage and ranking system considered
is as given below;

Table 1.2: Natural Environment

. Total ;
o B i Wei Scoring Criteria Score SErgening
Attribute htg g result w.r.t PRR
Plains - 1
Topography 4 Rolling terrain - 2 1
Flood plains/coastal belt - 3
Hilly /mountainous terrain - 4
Vulnerability to Not prone at all - 1
natural hazards
(such as floods, Rare occurrence - 2
cyclones, cloud 4 Prone to natural 2
burst, landslid - - ; 3
urst, andslide, disasters/risks
subsidence, Highly prone to natural 4
earthquake etc.) disasters (regular occurrence) 2
Number (average) of water 5orless 1
bodies per km (rivers, canals, 6to 10 2
Surface water reservoirs, lakes and ponds) -
resources 8 Crossings as well as water 11535 2 ?
bodies within 500 mts on 16to 20 4
either side of the road 21 or more 5
s 2 orless 1
Over-topping and/or water
. SR 304 2
Drai logging within 250 mts. on
rainage . ; :
= 5 either side of the sub-project Sto6 3 1
Conditions
road (average number of such 6to7 4
instances per kn
P ) 7 or more 5
Is ground water *
Ground water 4 availability /extraction an L 3 0
resources issue in the sub-project
blocks? No 0
Materials 4 Availability of stone quarries | Within 50 km 1 1

2 hitps:/ /webworldbankorg /archive /website 00528 /WEB/PDE /GUIDELIN PDF
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Environmental "l;?t?l Seoid R Screening
Attribute I;etlg coring Criteria Score result wrt PRR
Availability 50 to 100 km 2
100 to 200
3
km
More than 4
200 km
Notat all 1
Seil Eresion 4 Is soil erosion an issue T:xstgrr::e 2 1
in/along th -proj ?
in/along the sub-project road Critical 3
Very critical 4
Total 30 Screening result Score 11
Table 1.3: Biological Environment
Environmental Total : o Sereening
Attri i Scoring Criteria Score result w.r.t
ribute Weight PRR
Presence of designated Yes 10
Designated 10 protected areas within 15 km 10
protected area from the proposed sub project No 0
location boundary
Wildlife habitats OFcurreluce outside the Within 5 km 6
3 3 4 designated protected areas 5to 10 km 4
(including birds, 6 : 6
; : from the proposed sub project
aquatic species : 10 km or more 2
location boundary
Migratory route / Yes 6
e Ofw.lld Within 5 km from the
animals and birds - ;
: 6 proposed sub projectlocation 0
foriagce bounda No 0
designated W
protected areas)
Reserve Forests 5 Presence within 500 m from Yes 5 5
(RFs) the proposed sub project No 0
< 5km 1
Protected or 5 Length of forest along the 5.to 10km 2 2
other Forests road with in 250 mts 10 to 15 km 3
15 to 20 km 4
20 km more 5
21 1 1
Length of green Tunnel within 2“;:} (5"1{:3;5 >
Green Tunnel 4 30 mts (on either side) along 0
the voad 5to 10 km 3
10 km or more 4
: Up to 1000 1
Tree in the ROW 4 et Oiftfrjc‘etsegl‘EIY tobe ™1000 w2000 | 2 4
2000 to 4000 3
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: I Screening
Environmental | Tota Scoring Criteria Score | resultw.r.t
Attribute Weight PRR
| > 4000 4
Total 40 Screening result Score 27
Table 1.4: Socio- Economic Environment
Environmental Total SesEind Crkteria soiide Screening result
Attribute Weight g w.r.t PRR
10 km or less 1
Total length of 10 to 20 km 2
Eiitiant - settlement (both town STYPETT 3 5
and villages abutting & L
the road corridors 30 to 40 km 4
> 40 km 5
Total number of 10 or less 1
drinking water
Drinking water 4 sources (wells, hand 11to 20 - 4
sources pumps, community 21 to 30 3
water ponds, /taps
etc.) within the ROW 31 or more 4
10 or less 1
Number of sensitive
receptors within 50 11t0 20 2
Sensitive mts on either of the
Receptors ¢ alignment such as el . £
(educational and 31to 40 4
health facilities)
>41 5
Number (total) of 10 or less 1
religious structures
Religious 4 (Temple, shrine, 11020 2 1
Structures mosques, c:hu'rch., 211030 3
gurudwara) with in
ROW >31 4
Number (total) of 5orless 1
cultural properties
_ (protected / un 5510 -
Cultural 4 protected 11to15 3
Properties archaeological 16 to 20 4 d
monuments) with in
500 mts from the 21 or more 5
alignment
Number (total) of 5 orless 1
weekly market places 6to 10 i,
Market place 4 / hats, grain fruits/ , 4
vegetable/ fish/ cattle Lty 3
market >15 4
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Environmental Total : i Screening result
Attribute Weight Scoring Criteria Score w.r.t PRR

Number (total) of 5
or less 1
CPRs (pastures/
Contion gauchar ]an;it,;eatmg 6to 10 2
Property 4 SESLL N 11to 15 3 4
resources (CPR) com‘mumty, :
cremation / burial
ground,) within / >15 4
along ROW
Total 30 Screening result Score 21

Based on score obtained by various environmental attributes the impacts will be categorized in to
the following categories. The criteria of categorization considered is as follows;

Table 1.5: Categorization of Environmental Impacts

SI.No. | Impact Category | Score Limit
1 Low <30%
2 Medium 30-50%
3 High 50-80%
4 Very High >80 %

Total weightage wise scoring of the project is 59. Based on score obtained by various
environmental attributes the impacts will be categorized as High Category.
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Chapter

2

PROJECT DESCRIPTION
2.1 Introduction

Bangalore Metropolitan Region comprising of 3 districts namely Bangalore Urban, Bangalore Rural
and Ramanagara with an area of 8005 Sq.Km. (Revised Structure Plan for BMR 2031, BMRDA). The
project covering the length of 73.5 Km is a new / green field project proposed in Bangalore Urban
District to cater the ever growing demands of Traffic in the metropolitan region and connecting all
major National/State highways for ease of traffic flow. The project will connect the existing NICE
road from Tumakuru Road to Hosur Road and thereby completes the full circle of road network to
Bangalore City. The proposed road is designed based on the guidelines and specifications of Indian
Road Congress (IRC) and Indian Highway Capacity Manual.

2.2 Existing Scenario and Need for the project

Bangalore city has 2 existing circular ring roads viz., Inner Ring Road of 29 Km length, Outer Ring
Road of 65 Km length (executed by BDA) with crowded development on either side of the RoW.
Hence, further augmentations of these roads are techno-economically not feasible for the growing
traffic. Further, NHAI has implemented elevated roads in Bangalore city viz., From Silk Board
Junction on ORR towards Hosur (NH-7), from Gorguntepalya junction on ORR towards Tumakuru
(NH-4) and on Ballari Road towards BIAL. The elevated roads were helpful in increasing the
roadway capacity on existing roads beyond ORR. However, the traffic on elevated roads shall pass
through existing ORR and its interconnecting roads within the city, which are already overcrowded.
Map showing the existing roads and PRR is given below (Fig-2.1& 2.2).

According to BDA Master Plan, 2015, PRR was part of the Plan to decongest the city roads.
However, due to various reasons, the project was not grounded. Further, according to Master Plan,
2031 (draft), Bangalore is home for more than 11 Million people with more than 100 Lakh trips/
day. Presently, the city operates 6000 BMTC buses which are expected to increase to 15000 by
2031. The journey speed has reduced to 11 Kmph in 2015 from 18 Kmph in 2008 and this may
further reduce due to increase in traffic. As per the report, the vehicular traffic may increase three
times and the road network may severely congest in the city. It was also mentioned in section
11.6.1 of the Vol. (3) of the Master Plan, 2031, PRR is critical to Bangalore Metropolitan Area (BMA).

In view of this, it is essential to develop an alternative road facility away from ORR for movement of
commercial and personalized vehicles entering the city. The city should have a circular ring road
beyond ORR to connect all Primary and Secondary roads to reduce traffic congestion on all radial
roads. Government through NICE has implemented 45 Km 4 lane divided road between Hosur Road
(NH-7) and Tumakuru Road (NH-4). This is a toll road with 100 m RoW. The commercial vehicles
which are notallowed in ORR and many personalized vehicles are using this road.

By using the existing access controlled NICE road and to complete the circle of road to fulfill the
demands of existing and growing traffic, it is proposed to implement Peripheral Ring Road (PRR) of
73.5 Km with 8 lane configurations to Bangalore city. The primary objectives of the PRR are to
relive the traffic congestion in the metropolitan region and to provide linkage to the radial and
arterial roads within the city. This project also aims at connecting new urban nodes outside the city
and also provides quick access to BIAL from various parts of the city.
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2.3 Traffic Analysis and Forecasts

While preparing the DPR, detailed traffic surveys were conducted by the DPR Consultants between 15-12-2018 and 14-01-2019. The
studies include classified traffic volume counts, Origin Destination survey, Vehicle Registration Survey, Speed and Delay survey, traffic
growth projections.

2.4 Classified Traffic Volume Counts

Classified traffic volume counts were taken at locations and for the given time period (7 days count continuous). The survey was carried
out by Automatic Traffic Counter & Classifier (ATCC). For effective vehicle counts, vehicle classification used in the study were grouped
under motorized and non-motorized categories. The vehicles passing through the survey stations were enumerated in each direction
separately in accordance with the vehicle classification system given in IRC as minimum. The results of the study are given below.

Table 2.1: Annual Average Daily Traffic at various count locations

¥ [ £ E = 0 g il 'g
Location s g s 8 = RS -3 = = s 3 c 2 E - = =
E - = S & = = 5 il s g & 2 z 2
= w - =] = — ot 1] =1 [T}
@ z 3 g R S = | & o
=} =< = = 3
Car / Jeep (white board) 16347 1763 930 5996 39048 2287 2896 11425 | 7837 1722 4326 9757 2771
Car / Jeep (yellow board) 27545 2037 1458 5134 58324 3834 1596 12907 | 9100 2546 7680 | 16885 | 3331
LCV / Tempo Traveller 4880 963 397 1728 3774 767 1161 4693 2055 1247 1418 3700 899
LCV - Goods 4430 381 82 767 1561 668 177 1858 368 504 284 803 99
Mini Buses 549 21 7 242 726 20 1 147 61 79 24 605 25
Buses 4921 674 164 1308 3660 547 167 3905 854 589 1087 3582 737
2 Axle Trucks 3311 419 121 593 2679 510 381 3603 1209 690 706 6677 469
3 Axle Trucks 2723 193 37 364 2108 372 196 1719 690 788 1016 5033 230
4 to 6 Axle Trucks 5268 30 5 362 1622 43 42 1114 380 238 278 4089 73
7 or more Axle Trucks 2 0 0 0 14 1 0 1 0 0 1 7 0
HCE / EME 2 0 0 0 14 1 0 1 0 0 1 7 0
Total Tollable Vehicles, No 69976 6481 3201 16494 | 98008 9049 6617 | 41372 | 22554 | 8403 16820 | 51138 | 8634
Total Tollable Vehicles, PCU 93390 8606 3788 20741 | 108775 11399 8096 56462 | 27307 | 11901 21216 | 76447 | 10854
T/w 28200 10676 8140 18949 30864 8948 7853 34229 | 13019 | 12427 18064 | 30655 | 14890
Auto 2074 714 267 936 831 743 756 2714 801 484 606 271 528
Exempted Vehicles g2 | 4 | 2 28 68 G 2 40 14 6 7 14 12
Tractor 9 1 3 11 20 12 2 18 5 13 5 4 13
Tractor Trailer 19 23 3 85 62 203 15 114 58 66 49 19 85
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© =
5 g s | E ARG Gl Bl - Blelw
B | 2 S| 3 <A i - e T B ¢ | 2| &
2 ) ~ =g 8= = S b=l = i) <
Location S 5 a3 = R - 8 & L S § o) @ 3 E ® =
Eex ke = = = e = & S E = £ o 2 Az
Z g bt E. g ] P = 8 2 S E
- g £ - < ; =) 3
53 Cycles 12 91 58 66 109 32 17 93 149 119 43 57 17
Animal Drawn 9 7 0 14 26 12 2 15 24 13 6 11 7
Total Non Tollable Vehicles, No 30404 11516 8473 20089 24334 9956 8647 37223 | 14070 13128 18780 15552
TotatNon Toflavle Vehicles, | 23686 | o015 | 6475 | 15812 | 18732 | 8507 | 6879 | 29578 | 11103 | 10297 | 14529 12230
Total, No 100380 17997 11674 36583 122342 19005 15264 | 78595 | 36624 | 21531 35600 24186
Total, PCU 117276 17621 10263 36553 127507 19906 14975 | 86040 | 38410 | 22198 35745 23084
Table 2.2: Comparison of ADT and AADT
{ ADT AADT
it Motion Nos PCUs Nos PCUs
1. Tumakuru Road 98490 115346 100380 117276
2z Hesaraghatta Road 17567 17244 17997 17621
3. IIHR Road 11380 10021 11674 10263
4. Doddaballapur Road 35723 35779 36583 36553
5. Ballari Road 120004 125231 122342 127507
6. Hennur Road 18587 19520 19005 19906
7. Addur Cross 14892 14640 15264 14975
8. 0ld Madras Road 76888 84414 78595 86040
9, Whitefield Road 35846 37671 36624 38410
10. Channasandra Road 21038 21755 21531 22198
11. Hoskote Sarjapur Road 34806 35036 35600 35745
12. Hosur Road 80574 98294 82169 99917
13, Anekal Road 23597 22575 24186 23084
Note: ADT: Average Daily Traffic, AADT: Annual Average Daily Traffic '
: v
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Table 2.3: Traffic Composition at Count Locations

=] E =y = - -

. : | 83| £ | §%| 83| £ | ¢ | 8%| T | %¥3| | = | ¢

Location E T2 § B S - S =] b = S = ) 5 = w

= g [ = = = -~ @ = = @ 4

£ $ 3 2 S 3 3 g s © 2 g

£ | = 3 2 = | = = | S 3 <
Car / Jeep (white board) | 16.1% | 9.7% | 79% | 163% | 28.0% | 11.9% | 189% | 14.4% | 212% | 7.9% | 121% | 11.8% | 11.4%
Car / Jeep (yellow board) | 27.7% | 115% | 12.7% | 142% | 42.4% | 204% | 10.6% | 16.6% | 251% | 12.0% | 21.8% | 20.7% | 14.0%
LCV /TempoTraveller | 56% | 69% | 39% | 56% | 28% | 64% | 81% | 68% | 64% | 69% | 44% | 50% | 41%
LCV - Goods 38% | 07% | 02% | 14% | 05% | 12% | 0.8% 16% | 03% | 14% | 04% | 05% | 0.1%
Mini Buses 06% | 01% | 01% | 07% | 05% | 0.1% | 00% | 02% | 02% | 04% | 01% | 07% | 0.1%

Buses 4.9% 3.8% 1.4% 3.6% 2.3% 2.9% 1.1% 5.0% 2.4% 2.8% 3.1% 4.4% 3.1%

2 Axle Trucks 3.3% 2.4% 1.1% 1.6% 1.6% 2.7% 2.5% 4.6% 3.3% 3.2% 2.0% 8.2% 2.0%
3 Axle Trucks 27% | 11% | 03% | 1.0% | 12% | 20% | 13% | 22% | 19% | 37% | 29% | 62% | 1.0%
4 to 6 Axle Trucks 53% | 02% | 0.0% | 1.0% | 1.0% | 02% | 03% | 14% | 10% | 11% | 08% | 50% | 0.3%
7 or more Axle Trucks 0.0% 0.0% 0.0% 0.0% 00% | 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
HCE / EME 00% | 00% | 00% | 00% | 00% | 00% | 00% | 00% | 00% | 00% | 00% | 00% | 0.0%
T/w 27.8% | 59.0% | 69.4% | 51.5% | 19.0% | 46.7% | 51.2% | 43.2% | 35.3% | 57.3% | 50.4% | 36.9% | 61.3%

Auto 20% | 39% | 23% | 25% | 05% | 3.9% | 49% | 3.4% | 22% | 2.2% | 1.7% | 03% | 2.2%
Exempted Vehicles 01% | 0.0% | 00% | 01% | 01% | 00% | 0.0% | 01% | 0.0% | 0.0% | 0.0% | 00% | 0.1%
Tractor 0.0% | 00% | 00% | 00% | 00% | 01% | 00% | 00% | 00% | 01% | 00% | 00% | 01%
Tractor Trailer 00% | 01% | 00% | 02% | 00% | 11% | 01% | 01% | 02% | 03% | 0.1% | 0.0% | 0.4%
Cycles 00% | 05% | 05% | 02% | 01% | 02% | 01% | 01% | 04% | 06% | 01% | 01% | 0.1%

~ Animal Drawn 0.0% | 00% | 00% | 00% | 00% | 01% | 00% | 00% | 01% | 01% | 0.0% | 00% | 0.0%
Total 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100%

e Proportion of tollable vehicles various between 64% and 80% atall NHs.
e Passenger car proportion is between 21% and 74% at all locations with 72% at Ballari road.
e Truck proportion varies between 12% and 21%.
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2.5 Origin Destination Survey

Origin and Destination survey was organized for both passenger and freight carriers over a
period of 24 hours on a normal working day on specified locations. This survey is conducted
mainly to understand the behavior and traffic pattern in the study locations. The outcomes of
the study are as follows;

Table 2.4: Distribution of vehicle trips (purpose)

= o]
= a o = “ = = @ K B
= = o S & T | & S o
g R e e o= = = oo 2o e =
S H . = g o o - T @ D © 2 o @ -
Trip Purpose © o = g = = S o o o =] o k
No. E = g & a z S = == T = B
= - = iy [=]
& 2 ) o 3 = ] » =]
a = = S = i
1 nowgﬁmﬂw: 26.10% | 3.92% |24.20% | 6.36% | 11.35% | 18.84% | 25.61% | 11.03% | 20.55% | 6.23%
2 Work / Official | 37.07% | 19.86% | 35.41% | 44.83% | 35.40% | 36.24% | 45.91% | 54.73% | 36.33% | 47.37%
3 Personal 18.55% | 52.61% | 18.73% | 45.13% | 37.08% | 40.38% | 24.68% | 30.66% | 29.22% | 39.80%
4 Recreation 3.70% 1.31% | 8.20% | 0.60% | 2.83% 1.98% 1.27% | 158% | 4.13% | 0.53%
5 Tourist 11.93% | 17.68% | 9.91% | 2.68% | 11.65% | 2.38% 2.19% | 193% | 8.09% [ 5.70%
6 Educational 0.73% 3.83% | 096% | 0.40% | 090% | 0.09% | 0.35% | 0.07% | 0.86% | 0.18%
7 Others 1.92% 0.78% 2.59% 0.00% 0.80% 0.09% 0.00% 0.00% 0.82% 0.18%
Table 2.5: Distribution of vehicle trips (Loading pattern)
= = ] =
= a 5> © u - = 3 N =
E = o S £ = = e S 3
sl. e - - = £ TR €% 83 g = e
No of Trips 9 o 2 o = B = o S 9 S o E " &
No. E = © o = = i - o = o
2 3 5 g Z = E s 2 g
= o =
2 @ - S m < =
1 Once in a day 49.70% | 28.29% | 38.37% | 45.30% | 41.48% | 41.32% | 40.95% | 26.71% | 41.26% | 52.06%
zf 2 oq_wm_ﬁmamm 28.50% | 30.01% | 27.40% | 36.91% | 39.03% | 30.04% | 40.96% | 33.93% | 26.13% | 43.30%
3 Once in 15 days 4.84% 9.28% 596% | 10.28% | 13.58% | 1.50% 3.02% 8.52% 1.98% 1.55%
4 Once in month 16.96% | 32.42% | 28.27% | 7.51% 591% | 27.14% | 14.82% | 30.84% | 30.63% | 3.09%
) Occasional 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.25% 0.00% 0.00% 0.00%
Table 2.6: Distribution of vehicle trips (Commodity movement)
= o = i o
=
: E : g | f 3 3| & 3 | 3
SI. : =R ER & = ER: Gl 33 2% & =
No of Trips © o 2 o - = s o 82 9 o T o = =
No. E = S 8 = el o = T E 7
Sl gae T IR N P A
1 Empty 27.84% | 41.81% 25.66% 43.65% | 31.30% 33.60% 38.56% | 30.05% | 44.95% | 2B.73%
2 <¢mmm_mﬂwmwmhﬁ:_l 12.88% | 24.74% | 1682% | 19.79% | 1921% | 6.88% | 9.80% | 9.94% | 10.08% | 7.89%
3 Food Grains 5.11% 9.05% 10.19% 9.83% 541% 11.73% 5.53% 20.13% | 14.99% 7.84%
4 Salt 3.77% 6.07% 6.44% 2.54% 9.54% 3.44% 3.52% 1.03% 1.03% 3.72%
5 Building Materials 8.90% 12.71% 13.70% 22.32% 13.27% 18.78% 21.98% | 18.45% | 11.11% | 19.30%
6 Wood 6.72% 1.95% 3.41% 0.88% 3.12% 7.41% 7.66% 4.52% 3.62% 4.25%
7 Textile Materials 3.24% 1.49% 2.31% 0.22% 1.88% 2.65% 1.38% 3.61% 3.36% 2.00%
8 Leather 1.36% 0.00% 0.67% 0.00% 0.84% 0.26% 0.88% 1.68% 1.29% 1.29%
9 Plastic Products 2.37% 0.69% 1.49% 0.11% 0.37% 0.71% 0.88% 5.42% 2.33% 3.82%
Iron r
10 | coils/pipes/cables/ | 4.95% 1.26% 2.98% 0.66% 0.81% 3.26% 2.01% 2.06% 5.94% 3.92%
wire
13 Minerals 1.42% 0.00% 2.88% 0.00% 1.11% 0.35% 0.25% 0.90% 0.00% 2.73%
12 Petrol / diesel / 2.43% 0.00% 3.51% 0.00% 6.48% 0.71% 0.63% 0.52% 0.00% 2.58%
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| =
Z E. T E & = g « b o
sl _E = g = :% C% g = E =] S =] 5 o c% S
No No of Trips w3 0] = 5 g 3 ] @ oa = =
0. £ & P ) = =29 =] -] ] |
= b= ] = o =
5 s DR s < | =
Gas / LPG
13 Fertilizer 1.16% | 0.00% | 0.00% | 0.00% | 0.13% | 0.00% | 0.00% | 026% | 0.00% | 046%
: Finished C
14 | e er | 108% | 000% | 024% [ 000% | 077% | 0.26% | 013% | 013% | 0.00% | 0.15%
15 Paint / Dyes 0.91% 0.00% 2.11% 0.00% 1.44% 0.00% 0.25% 0.26% 0.00% 1.67%
16 Machine 1.74% 0.00% 2.50% 0.00% 0.81% 0.26% 1.76% 0.13% 0.52% 1.85%
17 Container 6.87% 0.00% 1.11% 0.00% 1.55% 3.44% 1.63% 0.13% 0.00% 2.43%
18 Aluminium 0.45% 0.00% 1.01% 0.00% 0.00% 0.44% 0.25% 0.00% 0.26% | 0.66%
19 Chemicals 1.01% 0.00% 0.19% 0.00% 0.24% 0.18% 0.13% 0.13% 0.00% 0.38%
20 Liquid Oxygen 1.22% 0.00% 1.92% 0.00% 0.07% 2.91% 2.14% 0.26% 0.00% 2.18%
21 Others 4.57% 0.23% 0.86% 0.00% 1.65% 2.73% 0.63% 0.39% 0.52% 2.15%

2.6 Speed and delay Survey

Speed and delay survey were carried out by the consultant by moving car method at various
sections of existing ORR and radial road networks, where commercial and passenger traffic ply.
Summary of journey speed at various sections are given below;

Table 2.7: Speed Profile at various sections

From To Route Journey Speed, Kmph
Melkhri Circle Trumpet Interchange Via Hebbal flyover 42.16
(v'i];u(l;r; ?‘Eﬂ:‘ltéer;:]?/a) Hebbal Outer Ring Road 18.89
Whitefield | Hebbal Outer Ring Road 16.71
Electronic City Hebbal NICE road 47.92
St Central Silk Board,
Electronic City Hebbal Mekhri circle 16.58
Electronic City Hebbal Central Silk Board, KR 15.56
Puram

2.7 Capacity Analysis

Capacities of road project road sections are estimated in accordance with Indian Highway
Capacity Manual (Indo-HCM), December 2017. The projected traffic levels are computed for
three homogeneous sections are is presented below.

Table 2.8: CapacityAnalysis

Section-1 Section-2 Section-3

(Tumakuru Road to | (Ballari Road to Old | (Old Madras Road to

Year Ballari Road) Madras Road) Hosur Road)
Peak No of Peak No of Peak No of

PCU / Hr Lanes PCU / Hr Lanes PCU / Hr Lanes
2019 3713 2 4238 2 2595 2
2020 4017 2 4550 2 2819 2
2021 4343 2 4882 3 3066 2
2022 4700 3 5244 3 3332 2
2023 5085 3 5628 3 3622 2
2024 4439 2 5386 3 3169 g2n
2025 4762 3 5739 3 3410 2
2026 5106 3 6112 3 3672 2
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Section-1 Section-2 Section-3
(Tumakuru Road to | (Ballari Road to Old | (Old Madras Road to
Year Ballari Road) Madras Road) Hosur Road)
Peak No of Peak No of Peak No of
PCU / Hr Lanes PCU / Hr Lanes PCU / Hr Lanes
2027 5473 3 6521 3 3956 2
2028 5866 3 6950 4 4261 2
2029 6251 3 7370 4 4562 2
2030 6661 3 7818 4 4885 3
2031 7097 4 8294 4 5231 3
2032 7565 4 8797 4 5606 3
2033 8067 4 9334 5 6005 3
2034 8560 4 9863 5 6401 3
2035 9085 4 10431 5 6822 3
2036 9639 5 11023 5 7272 4
2037 10230 5 11650 6 7753 4
2038 10853 5 12311 6 8269 4
2039 11469 5 12967 6 8776 4
2040 12131 6 13664 6 9314 5
2041 12820 6 14399 A 9883 5
2042 13558 6 15166 7 10491 5
2043 14344 s 15983 ¥ 11135 5
2044 15128 7 16801 8 11765 6
2045 15953 7 17653 8 12435 6
2046 16820 8 18559 9 13139 6
2047 17730 8 19507 9 13886 7
2048 18696 9 20502 9 14676 7
2049 19656 9 21509 10 15450 i
2050 20659 9 22568 10 16263 8
2051 21710 10 23677 11 17118 8
2052 22824 10 24845 11 18022 8

The main road sections Tumakuru Road to Ballari Road (1), Ballari road to OMR (2) and OMR to
Hosur Road (3) of PRR will reach its capacity in year 2045, 2043 and 2049 respectively. This is
based on the assumptions and considerations made in traffic growth estimate as on date.

2.8 Traffic growth Projections

The traffic pattern on the proposed road is influenced by the diverted and generated traffic.
Based on these factors, traffic has been estimated on each section of the PRR in 2019. The traffic
likely to be generated on account of layouts is slow moving and car traffic. Of the traffic
generated from the layout, small proportion of passenger cars and commercial vehicles will use
main road of PRR. In a report submitted to BDA, it was found that based on the study carried out
by Central Road Research Institute (CRRI) that annual traffic growth varies in the range of 2%-
4% in central zone, 5%-7% in the intermediate zone and 8%-9% in Bangalore. The project
road falls in intermediate zone with traffic growth varying between 5% and 7%, which is
constituted by two wheelers, autos, cars and small proportion of commercial vehicles. Since,
only passenger car movement is expected on main road of PRR from these layouts, traffic
growths will be much lesser than the one applicable for intermediate zone. This has been
considered in traffic growth estimates. Considering this, following growth factors are adopted as
given below;
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Table 2.9: Traffic growth rates (Generated traffic)

Generated Car LCV Mini Bus Bus 2AT 3AT MAV
2019-2023 4.50% 4.00% 3.00% 4.00% 2.00% 2.00% 2.00%
2024-2028 4.95% 4.20% 3.15% 4.20% 2.00% 2.00% 2.00%
2029-2033 4.70% 3.78% 2.84% 3.78% 2.00% 2.00% 2.00%
2033-2038 4.23% 3.40% 2.55% 3.40% 2.00% 2.00% 2.00%
2039-2043 3.81% 3.06% 2.30% 3.06% 2.00% 2.00% 2.00%
2044-2048 3.43% | 2.76% 2.07% 2.76% 2.00% 2.00% 2.00%
2049-2053 3.09% | 2.48% 1.86% 2.48% 2.00% 2.00% 2.00%
2.9 Proposed Project

Peripheral Ring road is proposed to access controlled facility for main road traffic which
comprises of trucks, light commercial vehicles, buses, passenger cars and taxis. Since the project
road passes through urban / semi urban area around Bangalore city, considerable local traffic is
also expected in addition to generated traffic. For the design of PRR, IRC: 86: 1986 is considered.
However, wherever possible technical parameters more than those specified in IRC 86 are also
adopted.

2.10 Design Speed

Proposed PRR is designed for 60 Kmph for main road design and 30 Kmph for service road
considering local traffic which also includes slow moving traffic and non-motorised traffic and
pedestrians.

2.11 Pavement Design

Rigid Pavement (IRC 58: 2015) for main carriageway and flexible pavement (IRC 37:2018) for
service road will be adopted with design life of 20 years considered for flexible pavement and
30 years for Rigid pavement. Following road pavement types are used in the project:

=  Flexible pavement for main road
= Flexible pavement for service road
» Rigid Pavement for Toll Plaza & its approaches.

The pavement type is finalized based on detailed discussion with Technical Advisory Committee
meetings. TAC suggested to adopted flexible pavement instead of rigid pavement earlier
proposed. Summary of the flexible pavement design for main road and Toll Plaza approach are
as follows:

Main Road:

Stone Matrix Asphalt with modified binder 50 mm

Dense Bituminous Macadam 115 mm, 130 mm,130 mm
Wet Mix Macadam 250 mm

Granular Sub Base 200 mm

CBR of the 500mm of subgrade

8% (Minimum)

CBR of soil below the 500mm of subgrade

5% (Minimum)

Toll plaza:

M40 Concrete Pavement Thickness (PQC)

300mm

DLC Thickness

150mm  (de-bonding layer  200micron
polythene sheetin between)

GSB Thickness 150mm

Dowel Bar Dia 38mm

Bangalore Devul_:u.p':munt Authority 51 M/s EHS Consultants Pvt. Ltd, Bengaluru
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Length of Dowel bar(plain) 500mm

Spacing of Dowel bar(plain) 300mm

Tie Bar Dia (deformed) 12mm

Length of Tie bar (deformed) 580mm

Spacing of Tie bar (deformed) 370mm

Size of Panel 3500mmX4500mm

Service road is designed for loading of 20MSA
summary of the pavement composition is as follows

and effective subgrade CBR is taken as 8%.The

Stone Matrix Asphalt (SMA) 40mm
Dense Bituminous Macadam (DBM) 75 mm
Wet Mix Macadam (WMM) 250 mm
Granular Subbase (GSB) 200 mm

borrow pits

CBR of the 500mm of the subgrade from

8%CBR (Minimum)

CBR of soil below the 500mm of the subgrade

5% CBR (Minimum)

2.12 Typical Cross Section

Typical cross section for the project for 100 m ROW comprises of following cross section
elements. Typical cross section of the proposed PRR is given below (Fig-2.3 to 2.17);

Table 2.10: RoW utilization for various elements

SI.No Particulars RoW utilization | SLNo Particulars RoW utilization
i Median 13 m 9 Shyness-1 0.25x2 (0.5 m)
a. | Opendrain 5m 10 Service road 10.5x2 (21 m)
b. | Granular shoulder 4.0x2 (8.0 m) 11 Shyness -2 0.25x 2 (0.5m)
2 Gantry -1 0.75x2 (1.5m) 12 Drain 1.0x2 (2.0 m)
3 Edge strip 0.50x2 (1.0 m) 13 Cycle track 2.0x2 (4.0 m)
4 Left Carriageway 14 m 14 Foot path 20x2(40m)
5 Right Carriageway 14 m 15 Space for U/G Cable 1.0x2 (2.0 m)
6 Paved shoulder 1.5x2 (3 m) 16 Space for other utilities 20x2(4.0m)
7 Gantry-2 0.75x2 (1.5 m) 1 Green space 5.0x2 (10.0 m)
8 | Covered drain 20x2 (4m)

2.13 Vehicle Underpasses (VUPs)

Underpass is a structure allowing movement of traffic beneath a roadway. An underpass is sub
classified as cattle underpass, pedestrian underpass and vehicular underpass depending on the
principal user. Particulars of VUP are as follows.

Table 2.11: List of proposed Vehicular Underpasses

SL Design Chainage Lefigth Type of Remf':lrks :
No From To (m) Cxoss Structure Type Chialpage Radiugiof
Section (m) curvature (m)

1 2+225 2+315 920 5 VUP 2+270 Straight
2 6+712 6+802 90 3 VUP 6+757 Straight
3 8+814 8+904 920 5 VUP 8+859 Straight
+ 10+668 10+758 90 5 VUP 10+713 1750

5 11+670 11+760 90 5 VUP 11+715 Straight
6 12+520 12+610 90 5 VUP 12+565 Straight
7 21+160 21+250 90 5 VUP 21+205 800

8 31+460 31+550 90 5 VUP 31+505 Straight
9 33+576 33+666 90 3 VUP 33+621 Straight

10 46+225 46+315 90 5 VUP 46+270 Straight
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SL Design Chainage Eength ']‘(3;1]‘:09521' li:ehn;?;:gse — r
ius o

No From To (m) Section Structure Type (m) curvature (m)

11 47+505 47+595 90 ) VUP 47+550 Straight

12 49+764 49+854 90 5 VUP 49+809 1000

13 50+835 50+925 90 5 VUP 50+880 2600

14 52+628 52+718 90 5 VUP 52+673 Straight

2.14 Pedestrian Underpasses (PUPs) and animal underpasses

Pedestrian underpasses along with VUP’s are proposed at locations where pedestrian and
animal movement is expected to cross PRR. Animal underpasses are proposed for the
movement of livestock from one side to the other side of the PRR for grazing activities. The
locations animal passes will be decided in consultation with villagers at the time of execution.
Particulars of VUPs/PUPs/animal underpasses are as follows:

2.15 Vehicle Overpasses (VOPs)
Vehicular Overpasses will be provided at 8 locations and the details are given below.
Table 2.12: List of proposed VoPs

7.5m wide underpass with 1.5m wide footpath cum concealed drain.
Vertical clearance of 4.5m to allow movement of slow-moving vehicles (T/w and cars).

SINo Design Chainage, Km Location
1 3+560 Chikkabanavara to Soladevanahalli
2 23+413 Nagavara to Byalahalli
3 28+091 Bileshivale to Doddagubbi
4 29+763 Rampura to Anagalapura
5 37+766 Doddabanahalli to Kannamangala
6 48+875 Chikka Tirupathi to Mutsandra
7 60+823 Silicon Town to Rayasandra
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2.16 Road Over Bridges (ROB) and Road Under Bridges (RUB)

PRR alignment crosses 5 railway lines. Out of 5 railway crossings, 3 Road over bridges (ROBs)
and 2 RUBs are proposed. And for all the railway crossings through service road on both the
sides are facilitated by providing 2 lane flyovers in one direction. At Hesaraghatta junction PRR
alignment crosses Tumakuru railway line and Hesaraghatta SH crossing, which are adjacent to
each other. Hence combinations of ROB for Tumakuru railway line and Flyover for Hesaraghatta

SH crossings are proposed.
Table 2.13: List of ROB/RUB proposed

Sl. No. Chainage (Km) Intersecting Railway crossing Type of Proposal
1 4+212 Tumakuru railway line ROB
2 15+158 Doddaballapur railway line RUB
3 16+061 Chikkaballapura railway line RUB
4, 42+570 Chennai railway line ROB
5 58+640 Salem railway line ROB

Tumakuru _ \ Hosur
\ s G ~( PROPOSED RUB )
g 8 S
\ -5 - SR
/ &

2.17 Major junctions

Fig 2.18: Typical Cross section of RUB @ 16+061

SI. No. | Chainage (Km) Intersecting Road Name Suggested Proposal

Cloverleaf interchange

L 0.000 Tumakuru Road (NH-4) integrated with N[CE%road

2 4+350.528 Hesaraghatta Road Flyover along PRR

3 14+434.581 Doddaballapur Vehicular underpass along PRR

4. 18+651.059 Ballari Road (NH-7) Cloverleaf

5. 25+605.266 Hennur Road Vehicular underpass along PRR

6. 36+325.603 Old Madras Road (NH-4) | Cloverleaf

7. 40+255.883 Whitefield-Hoskote Road | Flyover along PRR

8. 43+832.085 Channasandra Road Flyover along PRR

9 55+462.192 Sarjapur Road Vehicular underpass along PRR
Cloverleaf interchange

10. 64+201.852 Hosur Road (NH-7) it el with A
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CLOVER LEAF AT OLD MADRAS N

Fig 2.21: Clover leaf inter change at Old Madras Road
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Fig 2.22: Clover leaf inter change at Hosur Road

2.18 Flyovers

A bridge over another road for allowing cross traffic without interruption with its approaches
on both sides is commonly called as flyover. At 3 major road crossings, flyover along PRR is
proposed. They are Hesaraghatta road, Whitefield ~-Hoskote road and Hoskote -Anekal road. At
Hesaraghatta junction, PRR alignment crosses Tumakuru railway line and Hesaraghatta road SH
crossing, hence through service road along PRR is proposed. Further, flyovers along 6 lakes
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passing along the proposed PRR alignment and at intersecting areas of petroleum pipelines
(Near Bilishivale)are proposed to minimize the magnitude of the impact.

PR ]

P OO
STANDARD SPAN

.,§1

Fig 2.23:Typical cross section of flyover @4+343 Hesaraghatta Road
2.19 Minor Bridges and Culverts

Wherever the project alignment passes through the nala/stream, minor bridges at 12 locations
and 51 box culverts are proposed for free flow of water.

Table 2.14: List of Minor Bridges

SL1.No Chainage (km) SL.No Chainage (km)

1 0+525 7 43+798

2 4+587 8 46+155

3 22+212 9 52+862

4 29+069 10 56+052

5 33+696 11 58+936

6 42+043 12 63+593

Table 2.15: List of proposed Box culverts
SL.No Chainage SLNo | Chainage | SILNo | Chainage | SL.No | Chainage |
1 0+525 18 20+024 35 41+484 52 50+849
2 2+229 19 22+202 36 42+049 53 50+919
3 4+582 20 23+889 37 42+220 54 51+429
4 4+813 21 24+307 38 424537 55 52+862
5 5+790 22 26+209 39 424967 56 54+902
6 6+429 23 274237 40 43+800 57 55+222
7 7+413 24 28+857 41 45+491 58 56+052
8 8+673 2h 29+063 42 45+747 59 57+967
9 9+146 26 31+702 43 46+159 60 58+937
10 9+389 27 324815 44 46+334 61 59+833
11 10+238 28 33+237 45 46+689 62 60+060
12 10+642 29 33+697 45 46+899 63 60+245
13 11+339 30 34+717 47 47+136 64 61+057
14 11+600 31 35+724 48 47+273 65 61+592
15 12+777 32 36+292 49 48+329 66 62+177
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S1.No Chainage SI.LNo [ Chainage | SLNo | Chainage | SLNo | Chainage |
16 15+123 33 36+397 50 49+503 67 64+017
17 16+179 34 37+557 51 49+979

2.20 Wayside Amenities
2.20.1 Bus Shelters

Exclusive bus bays are not provided on the project road. BMTC buses are expected to move on
service road. Since the project road has to be confined within 100 m ROW, exclusive bus bays as
per IRC cannot be provided. Hence, only bus shelters are proposed. Bus shelters are proposed
without taper. A raised footpath of 2.0 m wide is proposed along with shelter for the safety of
waiting passengers. The locations of proposed Bus shelter are presented below.

Table 2.16: List of proposed Bus Shelters

Sl No Design Chainage (Km) Side Location

1 1+450 LHS &RHS Totadaguddahalli
2 2+450 LHS &RHS Tammenahalli

3 3+700 LHS &RHS Soladevanahalli
4 4+800 LHS &RHS Chikkabanavara
5 6+900 LHS &RHS Kalathammanabhalli
6 7+750 LHS &RHS Byalakere

7 8+700 LHS Byalakere

8 9+050 RHS Byalakere

9 10+500 LHS Mavallipura

10 10+900 RHS Mavallipura

11 11+550 LHS &RHS JarakabandeKavalu
12 12+400 LHS JarakabandeKavalu
13 12+750 RHS Ramagondanahalli
14 14+600 LHS &RHS Nagareswara Nagenahalli
15 16+300 LHS &RHS Vasudevapura
16 17+300 LHS &RHS Manchenahalli
17 18+500 LHS Venkatala

19 18+850 RHS Venkatala

20 20+000 LHS &RHS Kogilu

21 21+050 LHS Kogilu
22 21+350 RHS Agrahara
23 23+250 LHS Chokkanahalli
24 23+550 RHS Chokkanahalli
25 25+450 LHS Byrathi
26 25+800 RHS Byrathi
27 27+100 LHS &RHS Doddagubbi

28 28+250 LHS &RHS Bileshivale
29 294920 LHS &RHS Vaderahalli

30 31+350 LHS Aduru

3 31+650 RHS Aduru

32 33+470 LHS Herandahalli
33 33+770 RHS Herandahalli
34 36+100 LHS &RHS Chimsandra

35 37+900 «. LHS &RHS Doddabanahalli
36 38+500 LHS &RHS Kannamanagala
37 40+000 LHS &RHS Sigehalli

38 41+500 LHS &RHS Sigehalli
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39 44+000 LHS &RHS Channasandra

40 45+300 LHS &RHS Nagagondanahalli

41 46+450 LHS &RHS Hagadur

42 47+400 LHS Sorahunse

43 47+750 RHS Sorahunse

44 48+800 LHS &RHS Sorahunse

45 504000 LHS &RHS Varthur

46 51+100 LHS &RHS Gunjur

47 52+500 LHS &RHS Kachamaranahalli

48 53+500 LHS &RHS Kachamaranahalli

49 55+550 LHS &RHS Sulakunte

50 57+200 LHS &RHS Kodathi / Chokkasandra

51 59+000 LHS &RHS Gattihalli

52 60+700 LHS &RHS Chikkanagamangala

53 61+.800 LHS &RHS Doddanagamangala

54 62+750 LHS &RHS Doddanagamangala
2.20.2 Rest Areas

Rest areas are proposed at 3 locations, one each in each section (Tumkur Road to Ballari Road,
Ballari road to Old Madras Road and Old Madras Road to Hour Road). The rest areas are
proposed near the interchanges and the precise locations are dependent on the extent of land
acquisition proposed by BDA. The facilities included in the rest areas are toilets, rest rooms,
dormitory, ATMs, medical shops, dispensary, repair shops, service centres, vulcanizing shops,
spare parts shops, telephone booth, canteens and refreshments. Rest areas will be well
landscaped along with high mast lighting facilities to ensure an appealing environment.

2.20.3 Toll Plaza

The main road of PRR will be a tollable road. BDA is desirous of collecting toll for main road
users. Details of proposed Toll Plazas are given below.

Table 2.17: List of proposed Toll Plazas along PRR

SI. No. Location Design chainage (m) Remarks
1 thmakuru i e 1+030.000 Main road toll plaza
interchange
2 Hesaraghatta ROB / 54500.000 Entry and ij1t plaza - right side
Grade Separator of interchange
Entry and Exit plaza - leftside of
# Doddaballapur road grade s a0 interchange
4 separator 15+616.000 Entry and E;x1t p‘[aza -rightside
of interchange
- _ 17+840.000 Entry and !Smt plaza - left side of
Ballari road grade interchange
6 separator 19+540.000 Entry and 5x1t plaza - right side
of interchange
7 24+600.000 Entry and !Eant plaza - left side of
Hennur road grade interchange
g separator 26+434.000 Entry and E?x1t plaza - right side
of interchange
Entry and Exit plaza - left side of
2 Old Madras road grade 394085600 interchange
10 separator 36+934.000 Entry and Exn plaza - right side
of interchange
11 Whitefield road 38+200.000 Entry and Exit plaza - left
67 M/s EHS Consultants Pvt. Ltd, Bengaluru
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SI. No. Location Design chainage (m) Remarks
grade separator side of interchange
Entry and Exit plaza - right
- i side of interchange
Entry and Exit plaza - left side of
¢ Channasandra road grade b interchange
14 separator 45+780.000 Entry and E_x1t plaza - rightside
of interchange
Entry and Exit plaza - left side of
15 Bangalore Sarjapura road SoR000UR0 interchange
16 grade separator 574724.000 Entry and E5x1t plaza - right side
of interchange
17 Hosur road interchange 65+200.000 Main road toll plaza
et e s '1

T
ECELERATION LAVE

- ——— T ——— SRE— W

Typical layout of Toll Plaza @ Intermittent Locations

Fig 2.24: Typical layout of Toll Plaza

2.21 Road Furniture and Safety Measures
2.21.1 Road Signs

As per the IRC guidelines (IRC 67-2012) and MoRTH guidelines (Section 802), provisions of
Cautionary, Mandatory and Informatory road signs have been made based on the situation and
function. The details of types of road signs are as given below;

a) Mandatory/Regulatory Signs:.Regulatory signs are mostly circular and include all
signs which give notice of special obligations and restrictions. Violation of these signs is
considered an offense since these these signs impose legal restriction on traffic.

b) Cautionary/Warning Signs: Cautionary signs are usually triangular in shape with red
border and black symbol or a message on white background. These signs warn the road

Lads
""_1'5*. 4
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users regarding the existence of certain hazardous conditions either on or adjacent to
the road.

c) Informatory Signs: Informatory signs guide the road users about the destination,
distance, and provide other information making the road travel easier and safe. All
Informatory signs and Guiding signs for facilities are rectangular in shape. Informatory
Signs for facilities indicate location and direction to facilities like "fuel station” or "eating
place” or "parking" and shall be a symbol within a rectangular board with blue
background. Information signs in rectangular shape are also used with destination
names and distances with arrows indicating the direction.

The road construction and maintenance signs will be implemented as per IRC IRC:67-2012;
Code of Practice for Road Signs. Each sign will be made of High Intensity Grade Retro-Reflective
sheeting or Prismatic grade and will be placed at locations where the message can be seen
clearly. However, as specified in the IRC guidelines (IRC:67- 2012), sign plates will be made up
of theft-proof Aluminum Composite Material (ACM) which is considered cheaper when
compared to Aluminum.

Further, Kerb mounted signs and overhead signs shall be supported on GI pipe and gantry or
cantilever respectively. Road sign on main road will be with inserts from drain top / at side of
central median, while road sign installation on service road will be on footpath edge. All road
signs shall be of prismatic grade sheeting corresponding to Class C sheeting and any types of IX
or X as per ASTM standards.

2.21.2 Road Markings

Road markings promote road safety by ensuring smooth and orderly flow of traffic. Road
markings play a significant role in guiding and controlling traffic on a highway. These serve as
barriers signifying the delineation of traffic paths and lateral clearance from traffic hazards for
safe movement of traffic. The location and type of marking lines, material and color is planned
as per the Code of Practice for Road Markings (IRC: 35- 1997).

As per MOSRTH specification, centre, edge line, give way line, stop line, diagonal/chevron
markings, parking, etc shall be painted using hot applied thermoplastic paints with reflect rising
glass beads. At toll plaza, transverse bar lines with width of 300 mm and spacing 15-20 m @ c\c
shall be provided across the flare approach to toll plaza to reduce speed of vehicles.

2.21.3 Road Delineators

Roadway indicators are used to guide the drivers on the alignment ahead by marking the edges
of the roadway. Hazard markers used to define obstructions like guardrails and abutment
adjacent to carriageway and bridges which are narrower than the normal width. Object markers
are used to indicate hazards and obstructions within the vehicle flow path, for example,
channeling islands close to the intersections. Delineators and object markers are provided in as
per the guidelines of IRC: 79 1981,

2.21.3.1 Metal Crash Barriers

Metal Beam Crash Barrier is proposed all along the stretch at super elevated sections, sides of
drain separating main road and service road. Thire Metal beam rail shall be of W-profile
corrugated sheet steel beams comply with the mechanical properties of Tensile strength, Min =
483 MPA, Elongation in 2 inches, Min = 12% and Yield, Min = 345 MPA. Crash barrier system
absorbs impact of vehicle and laterally restrains a vehicle from veering off. This ensures
minimum damage to the vehicle and passengers.

2.21.3.2 Concrete Crash Barriers

New Jersey concrete barriers are rigid barriers having specifically designed to minimize damage
and reduce the likelihood of a car crossing into oncoming lanes in the event of a collision. The
barrier will be of pre-cast in M 30 concrete grade preferably having height of800mm. They are
proposed at approaches to bridge structures and median of toll plaza islands.
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2.21.3.3 Kilometer Stones

Kilometer stones will be provided as per IRC: 8-1980 guidelines. Kilometer stones will be
provided on left-hand side of the road. Further, as per IRC: 26-1967 and IRC: 25-1967, 200 m
stones will be provided in between kilometer stones.

2.21.4 Lighting

[llumination for the project road comprises provision of lighting facilities at service roads, Toll
Plaza approaches, Roof of vehicular underpass, Toll Plaza canopy, High mast lighting proposed
at toll plazas, Rest areas, flyovers and ROB. [lumination level proposed by 40 Lux at all locations
and 100 lux for toll roof.

The utilization of solar photovoltaic panels will effectively bring down the cost of electricity by
installing solar panels over toll plazas and service road lightings. By using solar street lighting
with LED bulbs, 275 kwh and by using solar panels on top of toll plazas1836 kw of power can be
generated and reused.

2.21.5 Footpath

Raised footpath is proposed at edge of service road for pedestrian movement. Footpath is a part
of utility corridor with utilities laid below the footpath. Footpath is proposed with interlocking
cement concrete paving block of M40 concrete laid over 50mm sand bed. The top surface of
footpath will be flush with kerb edge.

2.21.6 Utility Ducts

Utility ducts are proposed across ROW at every 1 Km interval for taking out utility lines. Ducts
with 600mm diameter NP4 pipes are proposed. These ducts will be provided with chamber on
both sides of utility corridor. In addition, BWSSB has sought provision of box type of structure
connecting utility corridor for taking water supply lines. These are provided at every 1 Km
intervals. Size of 2m x 2m is proposed.

2.21.7 Cycle Track

Cycle track 2 m is proposed on either side along the PRR to encourage people to use bicycles
and this would be helpful in reducing the carbon emissions.

2.21.8 Rain Water Harvesting

The total quantity of rain water harvesting structure is 6,80,616 KLD. As per the guidelines Rain
water structures of 0.5 m width and 15 m depth will be provided at every 500 m on either sides
of the road (294 Nos) and along the toll plazas (15 Nos) in order to capture the rainwater and
utilize it for recharging of ground aquifers. Provisions shall be made for oil and grease removal
from surface runoff. Rain water structures will be proposed as per the IRC Guidelines and

MoRTH Notification No.: RW/NH-33044/14/2003-S&R(R)Pt.Il dt: 03.09.2019. The details are as
follows:

Quantum of Rainwater Available (Q) cum/day

Q= | Catchment Area (m2) * Runoff Coefficient*
Annual Rainfall (m)*Coefficient of evaporation.

Total project area = | 10365100 sq.m

Roof area = | 24000 sq.m

Avg. rainfall of the study area = | 900.3 mm (Source: World weather)

Run off coefficient = | 0.8 (Source: ASCE and WPCF)

Avg. Intensity Rainfall recorded = | 52.4 days (Source: World weather)

Annual Rainwater Harvesting Potential = | 13824 m3/Annum

Run off from Hard Surface (Q) cum/day

Rainwater harvesting Hard Surface = | 2058000 sq.m

Avg. rainfall of the study area = | 900.3 mm (Source: Weather-atlas)

& !
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Run off coefficient =

Avg. Intensity Rainfall recorded =

Annual Rainwater Harvesting Potential
(Hard Surface) =

TOTAL RAINWATER POTENTIAL=

2.21.9 Requirement of Construction Materials

0.6 (Source: ASCE and WPCF)
52.4 days (Source: Weather-atlas)
666792 m3/Annum

680616 m3/Annum

Table 2.18: Quantity required for construction activities

Coarse Fine ; Steel :
Project Phase Aggregate | Aggregate Ciim;;,;.lt B;;u;?Ten Reinforcement Er.nuii.l;.) e
in MT inMT inMT >
Construction 54,66,120 | 8,82,280 | 4,70,850 | 56,990 97,260 1,160
Operation
(for one year) 3,27,970 1,05,880 47,090 5,700 3,890 120
Maintenance period | 4 ¢ 39940 | 397,030 | 1,41,260 | 2,84,500 29,180 580
(oncein 5 years)

2.21.9.1 Sourcing of Construction Materials

Construction materials will be borrowed from nearby approved quarries and crushers in
Bangalore (Rural) and Bangalore (Urban) Districts. The list of approved quarries and crushers
were obtained from Mines and Geology Dept., GoK. Based on these details, strip plan is prepared
and given below. Borrow areas will be identified as per MOEF&CC guidelines at the time of
execution.

2.21.9.2 Cutting and Filling of earth work

Excavated earthwork is estimated to be 95 Lakh cum. However, 138 Lakh cum of earthwork will
be utilized in filling for embankment, subgrade and shoulders. Therefore, remaining 43 Lakh
cum of earthwork will be obtained from the nearby borrow areas. Cutting and filling details of
the project are given in Annexure-14. Borrow areas will be identified as per the specification
and details provided in Chapter-9.

2.21.10 Use of fly ash

As per MOEF&CC Notification, 30% fly ash will be utilized for embankment by following the
guidelines of IRC SP: 58 2001. The details of Thermal Power Plants available within 300 Km
from the project site given below where fly ash is available. MoU will be made with these plants
for sourcing by following the detailed procedures as given in Chater-9.

Table 2.19: Details of Thermal Power Plants

Capacity in Qty. of fly ash Aerial
SNe Siale Name MW generated MTA | Distance in KM
Himatsingka Linens, Plot No.
1, SEZ, KIADB Industrial 12.5 MW
. Area, Hanumanthapura Post, (captive) 4l 132
Hassan.
2 Grasim Industries Ltd, 20 MW
K ka3 Kumarapatnam, Ranebennur (Captive) 60,392 243
Arnatans Taluk, Haveri district. P
3 Ballari Thermal Power
Station, KPC Ltd. Kudithini 2x500 MW
village, Ballari Taluk gnd 1x700 MW 945,461 &30
district
4 JSW Energy Limited, 2x 130 MW 86,092 252
hitps:/ fspeb.goyinfashhiml
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Capacity in Qty. of fly ash Aerial
0 rime s MW generated MTA | Distance in KM
Thoranagallu, Ballari district | 2 x 300 MW 2,35,871
5 : 25MW 15000 TPA
BMM Ispat Ltd, Ballari 3X70 MW 150,000 TPA 263
6 The Sandur Manganese &
Iron Ores Ltd.) Vyasanakere, 32 MW
M.M.Halli-583222. Hospet, | (Captive) s 55
Ballari (Dt),
7 Udupi Power Corporation
Ltd., Yellur, Padubidri, 2 x 600 MW 1,25,304 290
Udupi.
8 Mettur Thermal Power
Tamil Nadu Station, Mettur Dam, Salem SXA0MW Data NA 122
S 1x600 MW
District.
9 R Fountain, V V Reddy Colony
- RTPP Staff Quarters, RTPP | 1x600 MW Data NA 200
Pradesh A
Colony, Kadapa District.
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Fig 2.25: Strip plan showing quarries and crushers along the PRR alignment
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2.21.11 Calculation of Carbon Footprint from the project

A carbon footprint is a commonly used terms to describe the total amount of carbon dioxide and
other greenhouse gas emissions for which an individual or organization is responsible. The
carbon footprint of a road can be defined as the total amount of CO2 and other GHGs (direct and
indirect) emitted over the full life cycle of a road, i.e,, Construction, operation and maintenance
phases. The International Road Federation states that improving traffic fluidity reducing
congestion, and hence lowering fuel consumption is an effective way of reducing GHG
emissionst,

As suggested by ADB for calculation of carbon foot print for the road projects, during
construction phase, parameters such as embodied carbon in construction materials, use of fossil
fuels, removal of vegetation and use of construction machinery and vehicles were considered.
Similarly, during operation phase, embodied carbon in fossil fuels, vehicles were taken into
account. Further, during maintenance phase, embodied carbon in construction materials and
fossil fuels were considered. By using emission factors for the various parameters, CO:
estimation was calculated.

Table 2.20: Estimated carbon footprint for PRR project

Project Phase Construction Operation St ehaiios Phase
Phase* Phase Total
Particulars Materials Traffic Materials & Fuels
CO; (tons/km) 7,767.00 23.39 373.23 8,163.62
CO2 (tons/73.5 km) 5,70,874.5 1,719.17 27,432.41 6,00,026.08

*Note- CO; sequestration of trees not included

A total of 6 Lakh tonnes of carbon dioxide is estimated to be released into the atmosphere
during construction, operation and maintenance phases of the proposed PRR project. Further, a
total of 36,824 trees with the carbon sequestration capacity of 3,728.09 tonnes of COz are
proposed to be removed from the project.

2.21.12 Land Acquisition, Rehabilitation and Resettlement

Project requires 1036.51 ha of land and rehabilitation of 1,395 structures. Project also requires
7.73 Ha of forest land in Jarakabande Kaval RF. The private land will be acquired as per the BDA
Act, 1976 (as per the provisions of Land Acquisition Act, 1894) and forest land will be diverted
as per the provisions of the Forest (Conservation) Act, 1980. Details of land acquisition, R&R, etc
is provided in Chapter-7 of this report.

2.21.13 Landscaping and Green Belt Development

Aesthetic of areas surrounding the roadways are a prime consideration in the design of roads.
This must be in the line with road safety considerations. Landscaping of the environment in the
vicinity of roads contributes in a number of ways like Control of soil erosion, Noise abatement,
Safety barrier, Glare reduction at night from oncoming traffic, Visual barrier where ever
required, Indicative guide for direction of traffic movement, Scenic beauty - psychological
comfort. Space available within 100 m ROW for landscaping and arboriculture for the project
road are 5 m on either side of the main carriageway, central median, edge space between utility
corridor and ROW, central space at interchange loops. Arboriculture for the project includes
turfing with sods central median to provide aesthetic look and to prevent soil erosion, Shrubs all
along the central median at ends of median to sufficient height to prevent night glares and
Turfing with sods between ROW and utility corridor. The details of green belt development are
provided in Chapter-9 of this report.

‘ADB Transport and carbon dioxide emission: forecast, options analysis, and evaluation. ADB sustainable development working paper series. Asian
Development Bank. 2009; http:/ /www.indiaenvironmentportal.org.in/files/ TRANSPORT-CO2Z-Emission. pdf.
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2.21.14 Provision of Intelligent Transport System (ITS)

Intelligent Transport Systems (ITS): have been used in advanced countries to improve
performance of the existing infrastructure and transport system for better safety, efficiency,
comfort and reducing adverse environmental effects. ITS comprises a wide range of information
and communication technologies and is applied in the field of transport to improve road/traffic
management and enhance convenience of users, thereby maximizing the existing road capacity.
Proposed ITS for PRR comprising of following aspects.

* Establishment of BITC: Bengaluru Traffic Information Centre (B-TIC) will be
established as a central control centre to collect traffic data, analyze the collected data,
generate congestion information and analytic result, disseminate to road users and
share with relevant authorities.

* Probe System: Probe system collects vehicle tracking information dynamically. A probe
device installed in a vehicle consists of Global Positioning System (GPS) unit, processor
unit, communication unit and power supply unit. The probe device periodically sends
real time traffic data such as vehicle position and recorded time to the central system.
The probe data collected periodically at the centre is analysed to dynamically generate
travel time and travel speed on the road network of digital road map. The analysed data
is converted into traffic congestion information and provided to road users. Historical
probe data is also used for traffic management and urban development planning.

* Que Line Measurement System: A queue length measurement system using vehicle
detector will be installed for supplemental purpose for the probe car system.

= Automatic Traffic Counter cum classifier System: ATCC system will be installed to
measure traffic volume classified into large and small sizes. This is for the purpose of
utilizing the measured data for road and traffic management such as
planning/evaluation of new road construction, road widening, etc,

* CCTV Camera System: CCTV cameras will be installed to monitor the present traffic,
road and weather conditions at accident-prone spots.

* Variable Message Sign (VMS) System: VMS will be installed to provide information on
road, traffic and weather conditions to drivers on the road.

* Advanced Traffic Signal System: Area traffic signal control system will be upgraded
and signal timing will be automatically adjusted based on the prevailing traffic condition
gathered by the vehicle detector and in coordination with other signals in the area.

* Compulsory Fast Tag for all Vehicles: FASTag is a simple to use, reloadable tag which
enables automatic deduction of toll charges and lets you pass through the toll plaza
without stopping for the cash transaction. FASTag is linked to a prepaid account from
which the applicable toll amount is deducted. The tag employs Radio-frequency
Identification (RFID) technology and is affixed on the vehicle's windscreen after the tag
account is active.

*» Highway Traffic Management System: The Highway Traffic Management System
(HTMS) is a system that helps the operator of the Peripheral Ring Road (PRR) to safely
and efficiently manage the traffic on the PRR. System consists of three parts of
information collection, information processing and surveillance, and information
dissemination. In addition, information will be exchanged with other relevant
organizations and road users.

2.21.15 Project Cost

The project cost is estimated to be Rs. 14,934 crores. Out of which, Rs. 9,318 Crores will be
earmarked for land acquisition and R&R aspects. Technical construction cost of Rs. 4340 Crores
will be availed from Japan International Cooperation Agency (JICA) in the form of loan. State
Government will bear the remairing cost of the project. As per the recommendation of TAC,
BDA, the project will be taken up in EPC mode and the projectimplementation schedule is given
in 2.21.16.
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2.21.16 Summary of project details

SLNo Description Quantity
1 Length of the alignment (Km) 73.50
2 Width of the alignment (m) 100
3 No. of bridges a. Major b. Minor a. Nil,b. 12
4 No. of Culverts 51
5 No. of intersections 10
6 No. of Railway crossings 5
7 No. of villages through which alignment is passes 77
8 Population of the villages through which alignment passes 6,06,975
9 Length of the alignment proposed in forest area (m) 773
10 | Width of the alignment proposed in forest area (m) 100
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2.21.17 Project implementation schedule

PROJECT IMPLEMENTATION PLAN{PERIOD IN MONTHS, I

Description of Activity

S+

Apr24
Ap
21 Apr 26

Apr27

11213[(41S|6|T|8{S0I110]1 11213415617 ]8]81011112]13114[15{16[17118]19]20]21]22]23124125126127|28]29130131(22]|33]34]358]38
/ Pre Construction Activity
7 1 Finaksation of Feasiviity Report "
% 2 identify Furding Mechanisim il
3 Land Acgusition, ESIA and RER 1l
4 Tender doc 1s and Scheduies 1|
B S NIT documents il
- € Bid receipt, Pre bid, Bid opening 1l
= 7 _Finalsation of agency & work sward . 1l

I
Post Award Stage

1 Sie Handing over
2 Wobiisation of Stat{
3 PaM deployment

Field Surveys and Investigations
1_Topographic Survey

2 Traffic Surveys

3 Geolechnical investigations

4 Borehole investigat

S e e iR ] e ] : Rl A ainE
Construction Stage

1 _Ste Clearances
2 Algnment Set Qut

3 Earthwork
4 COD Structures
S Wner Bridges
6 _Service Road Construclion

7 _Main Road Censtruction

& Vehicular Underpass/Overpass
§ Pedestran Underpass/Qverpass
10 Flyovers and Interchanges
11 ROB/RUB

12 Drainage-LongtudinalMedian
13 Retaining Wal Works
14 Toll Plaza works

15 Hoad Furniures

16 Landscapping/Aboriculture
17 _Elecirical Works

18 Inteligent Transport Sysytem
a Preparation of Master Plan
y b _implementation of TMS

i c_implementation of HTKS ]
¢ Implementatian of other TS Comp nis E‘“

Handing over Complete Road to BDA
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Chapter

3

BASELINE ENVIRONMENT SCENARIO

3.1 Environmental settings

Baseline environmental data collection in the project area helps to identification and prediction
of impacts occur due to the proposed project on different environmental components. It acts as
preliminary first hand information on environmental attributes to be monitored during and
after the proposed project. The environmental settings w.r.t the proposed PRR is given below;

I. Project alignment

Starting point:
Tumakuru Road (13°3'20.98"N, 77°28'37.39"E)
Ending point:
Location of the project Hosur Road (12°51'29.46" N, 77°39°45.69” E)
Bangalore Urban District, Bangalore
Administrative map showing the taluks and villages
along the PRRis given in Fig 3.1.
e Tank near Jarakabandekaval Forest from
Chainage 11+334 Km to 11+564 Km
e Chinnaganahalli Lake from Chainage 37+332 Km

to 37+416 Km
e Chikkabanahalli Lake from Chainage 39+003 Km )
Lakes along the alignment RgaRsdal Ky
e Gunjur Lake from Chainage 51+931 Km to
52+468 Km

e Thirumenahalli lake from Chainage 64+300 km
to 64+690 km

e Chikkatogur lake from Chainage 22+130 km to
22+250 km

Length of PRR 73.5 km

Maximum temperature:31.05¢C

Minimum temperature:11.25°C

Agro-climatic zone Eastern Dry Zone

Mixed Land use: Agricultural area, Residential,

Commercial and Industrial areas

Vegetation: Dry deciduous type with thorny

Climate and meteorology

Type of land wuse and
vegetation pattern at the

Projectaite undergrowth
Topography Deccan plateau at an elevation of over 900 m
Soil type Loamy to sandy loam as per texture and classification

Cocos nucifera, Grevillea robusta, Eucalyptus globules,
Acacia nilotica, Mangifera indica, Tectona grandis,
Azadirachta indica, etc.

Cultural Resources near the | Byraveshwara temple at Kuduregere & other sensitive

Biological resources at the
project site

project site receptors as provided in Chapter-7
Protected - Area/Wildlife
Sancturies/ Eco-sensitive | Nil ‘

areas/ Reserve Forest

7.73 Ha of forest land in Sy. No. 59 belonging to

Forestland required (ha) Jarsiabandelavad RE

Interstate Boundary Tamil Nadu- 8.27 Km
Bangalore Development Authority, GoK 78 M/s EHS Consultants Pvt. Ltd,, Bengaluru
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Nearest IMD Bangalore

T. Bekuppe at Ramanagara across River Arkavathy
(45.85 km from Hosur -NICE road Junction)

Yelahanka Railway Station: 2.29 Km and Yeshwanthpur
Railway Station: 8.72 Km

Bengaluru  International  Airport  (Kempegowda

Nearest CWC station

Nearest Railway Station

Nearest Airport International Airport): 13 Km
Earthquake Zone Seismic Zone Il (Least Active zone)
Toposheet Nos. 57 G/8,57G/12,57G/16,57H/13 & 57H/9
Influencing Catchment area Thippagondanahalli Catchment Area

Peenya Industrial Area -3.4 km (Severely Polluted Area)
Nearest Critically Polluted | Jigani-Bommasandra Industrial Area-4 Km (Critically
Areas (CPAs) identified by | Polluted Area)

CPCB Map showing the industrial areas and various land uses
along the PRR is given in Fig 3.2.

About 3.9 km of gas pipeline alignment (CH 28+350 km
to CH 31+615 km) passes adjacent to the proposed
alignment and intersects the alignment at two points
namely at chainages CH38+824 km and CH6+875 km.

Gas pipeline

II. Study area

Average temperature: 23.1°C

Climate & Rainfall Annualrainfall:890 - 1157 mm (Stations- Bangalore
North, South, East and Anekal; Period-2001-2010)
Soil type Red Loamy Soil, Red Sandy Soil, Laterite Soil & Clay Soil

Supracrustal rocks, Peninsular Gneissic Complex,
Younger Granites, Granulites, Migmatite, Grey Granite,
Granitoid Gneiss, Biotite Gneiss and Biotite Hornblende
Gneiss etc.

e Arkavathy River-2.38Km

e Vrishabhavathi River-8.67Km
Acacia  auriculiformis, Dalbergia sissoo, Phanera
purpurea, Azadirachta indica, Peltophorum pterocarpum,
Biological resources in the | Artocarpus heterophyllus, Pongamia pinnata, Swietenia
study area mahagoni, Tecoma stans, Terminalia catappa,
Tamarindus indica, Tectona grandis, Terminalia elliptica,
Ficus religiosa, etc

Geology

Rivers & Streams

Protected Area/Wildlife e Bannerghatta National Park - 7.75 Km (Fig 3.3)
Sancturies/ Eco-sensitive e Puttenahalli Bird Conservation Reserve - 1.49
areas/ Reserve Forest Km (Fig 3.3.)

Assessment of the baseline environmental status was made based on the primary baseline data
collection in the RoW and the area falling within 500 meters on the either side of the RoW along
with secondary data collection within an aerial distance of 15 km. The data was collected for
one season (December 2019-February 2020) and due to change in alignment of PRR, tree
enumeration and socio-economic studies were conducted in the realignment area during
February, 2022 and March, 2022. Further, field inspection in the study area, primary and
secondary data collection, discussions of experts with Government officials and general public.
The presented status of baseline environment comprises of Physical environment, Land use
assessment of study area, Biological (Terrestrial) Environment, Aquatic Environment and Socio
- economic Environment”
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3.2 Physical Environment
3.2.1 Topography

The proposed project is located in the Deccan Plateau of India. As per DEM map (Fig 3.4), the
elevation along the proposed alignment and the study area ranges from 661 m to 836 m. Most of
the PRR project alignment falls under Plain terrain (0-10%) as per IRC standards where cutting and
filling of earthwork is minimum. The slope map (Fig 3.5) also indicates that the slope ranges from
very gentle to very moderate slope all along the alignment (0-7.94%). Hence, slope stability will not
affect the proposed project construction.

3.2.2 Climate & Meteorology

Air quality modeling and dispersion studies has been carried out by using the meteorological data
which plays a significant role in identifying the general meteorological status of the region and
understanding the baseline condition. Secondary meteorological data was collected from IMD.

As per IMD reports, Temperature of Bangalore was ranging from 15.6°C -35.1°C during year 2000 -
2017. However, highest mean temperature was recorded in January. In general, December is noted
to be the coldest month, with 22°C as the mean temperature. Temperature ranges between 18.2°C
to 28.7°C during the post monsoon season. Temperature ranges between 15.6°C to 35.1°C during
the winter season. The climate of the district is hot and dry. Hot season starts from middle of the
February to end of May. Cold season is from December to middle of February. The annual average
rainfall of Bangalore urban district was 848 mm and whereas in 2017, the district has received an
annual average rainfall of 890 mm (+4.95%), 861 mm in 2018 (+1.53%), 923 mm in 2019
(+8.84%).Wind rose collected from IMD-Pune also reveals that, the maximum windblown direction
is East and West annually. During Pre- monsoon season the same trend was observed.

WINDROSE- BANGALORE

= ~. 1995-2016 N Windrose- Bangalore |
P R i i 10[ Winter 1995-2016 |
fode T ) NW 15 T HE
/ 4 i gl " I S
|

w

—— o L (R &.. f B

|

W ~ L
’ i
5

Annual wind rose diagram Winter, 1995-2016

Fig 3.6: Wind direction details obtained from IMD, Pune for Bengaluru city from 1995-2016
3.2.2.1 Meteorological data monitored at site for the study period

The meteorological factors affect a range of atmospheric features and dispersal of pollutants. The
horizontal and vertical distribution of air pollutants in any given season depends on meteorological
parameters and their frequent changes. The essential meteorological parameters are wind speed,
wind direction, ambient air temperature, relative humidity, rainfall and atmospheric pressure.

Meteorological monitoring at project site was carried out during the study period. Solar Radiation
(Watt / sq. m), Relative Humidity (%), Temperature (°C), Rainfall (mm), Wind Direction (Deg),
Wind Speed (km/hr), Wind Gust (km/hr) and Dew Point (°C) was recorded through installation of
Watchdog 2900 ET. Monthly average meteorological data are given below;
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Table 3.1: Meteorological data collected at site

Se;; :ia}ile Swzzj- Temperature | Precipitation | Relative | Surface

Month Flux pWs - temp Rate Humidity | Pressure
W/m?2 m/s G mm/hr % mb
Max. 2267 | 5.78 29.0 1.59 100 918
Min. éﬁ?; -999 0 14.6 0 41 913
Avg. 283 3.4 208 0.0 83.5 915.9
Max. 2857 | 657 31.0 2.03 100 919
Min. JSSb -999 0 123 0 16 912
Avg. 17.2 3.2 21.4 0.0 69.6 915.9
Max. 349 6.9 32.1 136 99 920
Min. ;Eﬁ% 999 0 12.4 0 16 912
Avg. 67.4 3.9 226 0.0 60.4 916.1

During the study period, maximum sensible heat flux observed to be 349 W/m? during February
2020. Maximum Temperature recorded during study period was 32.10C. Light precipitation of 1.66
mm/hr observed during study period. The monthly average temperature is less than the annual
mean temperature (22°C.) in Dec (20.8°C.) and Jan months (21.49C.) and slightly increasing in

February (22.60C.) during the study period.
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Fig 3.7: Wind rose diagram for the period

During the study period, Avg. Wind Speed is 3.44 m/s with Calm: 1.6% blowing from ESE and the
downwind direction was WNW.

3.2.3 Ambient Air Quality

KSPCB is continuously monitoring the AAQ in Bangalore city at various locations. As per the reports
of December, 2019, the AAQ index was found to be ‘satisfactory (51-100)" at 10 locations out of 13
monitored locations and the prominent pollutant was PMy,.® Similarly, in the month of January,
2019, out of 11 monitored locations, 5 locations falling under ‘moderate (101-200)' range, 4
locations are ‘satisfactory” and 2 locations were in ‘good (0-50)’ range®.

3.2.3.1 Methodology for AAQM

As part of baseline environment studies, AAQM was carried during the study period as per CPCB
guidelines. The details of parameters monitored along with map showing sampling locations are as
given below;

Shttps://kspeb.gov.in/AQl-Dec_2019.pdf
shitps:/ /kspeh.gov.in/AQI-JanM_2019.pdf
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Table 3.2: Details of AAQM parameters with analysis methodology?

v
INTERACTION BY FAEs & ECs WITH
LABORATORY

v

MARKING OF TENTATIVE AAQM
LOCATIONS ON TOPOSHEET

l

|
v

SITE VISIT FOR VERIFICATION OF SITING
GUIDELINES

v

FIXING ACTUAL AAQM MONITORING

LOCATIONS

FIXING AAQM MONITORING LOCATIONS
AT SELECTED SITES IN PRESENCE DF
FAEs AND ECs

MONITORING AAQ DURING STUDY
PERIOD (DEC 2019- FEB 2020)

REVIEW OF FIELD DATA SHEET

FREQUENT RANDON CHECK BY FAEs AND
ECs DURING DAY AND NIGHT TIME

l

RESULTS

k.

INFERENCE BY FAEs

Fig 3.8: Flowchart showing the methodology for AAQM

“National Ambient Air Quality Standards - 2009, CPCB, New Delhi.

Bangalore Development Authority, GoK

M/s EHS Consultants Pvt. Ltd,, Bengaluru

Pollutants Frequency of NAAQM Unit Method of analysis
Monitoring Standards, 2009
= - - : :
3 PMio Particulate Matter Weekly twice 100 pg/m Gravimetric method
a PM:zs Particulate Matter for 24 Hrs 60 pg/ms3 Gravimetric method
S0 Sulphur dioxide throughout the 80 ug/ms? Improved West and
NO; Nitrogen Di Oxide study period 80 pg/md Jacob & Hochheisser
Modified Na- Arsenate
05 Ozone Weekly twice 180 jig/ms3 Chemiluminescence
for 1 Hr (Instrument) method
2 co Carbon monoxide throughout the 4 mg/m3 Instrumental method
b2 study period
= NHj3 Ammonia 400 pg/m3 | Indophenol Blue method
CeHe Benzene 5 ug/ms3 Adsorption and
desorption followed
BaP Benzo(a) pyrene Weekly twice 1 ng/m? Solvent extraction _
for 24 Hrs followed by GC analysis
Pb Lead throughout the 1 1g/m?3 AAS method
study period (Instrumental)
w
8 As Arsenic 6 ng/m3 AAS method
- (Instrumental)
Ni Nickel 20 ng/m?3 AAS method
(Instrumental)
REVIEW OF SECONDARY DATA 1
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Fig 3.9: Map showing AAQM locations
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3.2.3.2 Criteria for setting of AAQM Stations

A network of 12 Ambient Air Quality Monitoring Stations has been selected for assessment of the
existing status of air environment within the study area. The selection of monitoring locations is
geographically distributed all along the project alignment, land-use and traffic conditions across the
proposed alignment including the sensitive receptors along the project. The height of the sampling
locations was kept between 3.0 to 6.0 m at all the locations. By considering the Topography,
Physical Features, Micro-meteorology data of the region, Proper representation of upwind and
downwind directions and ecologically Sensitivity, the sampling locations were chosen. Further,
easy accessibility; security, availability of reliable power supply etc were also examined while
finalizing the locations. The details of sampling locations are enclosed as Annexure-15 and
photographs of AAQM are given in Chapter-15.

3.2.3.3 Results of Ambient Air Quality

Particulate Matter <10y: Out of 12 monitored locations, 4 AAQM stations have recorded the higher
average values of Particulate matter PMy; as Tumakuru Road (Near Madavara)- 76.96 pg/ m3,
Ballari Road (Near Vinayaka Nagar) - 84.78 pg/ m3, Jigani Bommasandra Industrial Area-82.17 pg/
m?*& Near Channasandra Main Road-79.91 ug/ m3 respectively.

The AAQ monitoring station at Tumakuru Road (Near Madavara) whose average Particulate matter
PM1o value is 76.96 pg/ m3 is closely located to Peenya Industrial Area, which is categorised as
severely polluted area by CPCB with Comprehensive Environmental Pollution Index (CEPI) score of
65.118, Thus, the presence of industrial area nearby and the vehicular movement on NH-4 are the
major contributors. KSPCB under CEPI action plan continuously monitors the AAQ of Peenya
Industrial area at two locations as per NAAQ standards, whose values were found to be 82 pg/ m3
and 67 pg/ m3respectively®. At AAQM station Ballari Road (Near Vinayaka Nagar) the average PMio
value were found to be 84.78 pg/ m3, the monitoring station was close to traffic junction near
Ballari road, road dust due to movement of vehicle are the major contributors for the pollutions.
Average relative share of paved road & soil dust are the major contributors in PM1o concentrations
observed in Bangalore that accounts for 41-58%1.

The Average AAQ of PMy, at location Jigani Bommasandra Industrial Area was found to be 82.17
ng/ m3 which is categorized as critically polluted area with CEPI score of 70.99 by CPCB, 20161 The
major source of the pollutant are the particulate matter due to stone cutting and stone polishing
industries, automobile effect where the national highway is passing and construction activities
within the vicinity of the area!2 At Location near Channasandra Main Road the average AAQ of PM1g
concentration recoded as 79.91 pg/m® The monitoring station is along the alignment of
Channasandra main road, the major source of the pollutants is from the road dust & infrastructure
development for IT sector & rapid urbanization due to construction activities around sub-urban
areas of Whitefield.

The average minimum and average maximum concentrations for PMo were recorded as 63.6 jg/
m?and 84.78 pg/ms3 (Fig 3.10).
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ESSSIPM10 pg/ m3

N AAQ Std

Fig 3.10: Graph showing the results of PMq

Particulate Matter <2.5u: The concentrations of PMzs recorded within the study area range from
7.9pg/m3 to 39.7pug/m3. The minimum concentration was recorded at AAQ monitoring location A9
and the maximum concentration was recorded at AAQ monitoring location A4.

The average minimum and average maximum concentrations for PM2s were recorded as 16.35 pg/
m?3and28.40 ug/m3respectively.

The 24-hourly average values of Particulate Matter <2.5n & Particulate Matter <10p were

compared with the NAAQ standards and it was within the applicable limits for all locations in study
area (Fig 3.11).
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Fig 3.11: Graph showing the results of PM 5
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Health Effects of Particulate Matter <2.5u &<10p: More than two million premature deaths each
year were related to air pollution. In 2012, globally seven million deaths were recorded due to the
combined effects of household and ambient air pollution’3.Several epidemiological studies have
shown that exposure to environmental air pollutants is a major cause of increase in hospital
admissions for cardiovascular diseases!4. Long-term exposure to fine PM can increase mortality!s,
particularly from cardiovascular disease. Continuous exposure to PM containing PAHs and diesel

1MW el Health Orsanization, Furden of disease fom joint efteets of houselald and sunbient sr pollution for Crted 2005 Cret 31, Available online

bt npps whoant/ghoddatenods bome

MBurmett et al, 1999 Le Tertre ot al., 2002, Maheswaran et al, 2005, 2005h; Wellegiuset al, 2005, Zancbetti and Schwartz, 2005; von Klot et al., 2005

Chae etal | 2005, Zeka et al . 2005 Domimc: ef al. 2006; Lanks etnl., 2006; Ballester et al, 2006

“Dockery DW, Pope CA, 3rd, Xu X, et al. An association between air pollution and mortality in six U.S, cities, N Engl J Med 1993,329:1753-9. [PubiMed] [Google
Scholar]
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showed an increased risk of bladder cancer¢. Nano sized Particulate Matter can easily pass through
the blood-brain barrier and enter the central nervous system, thereby inducing inflammation and
stroke, Parkinson’s disease, and neurodevelopmental disorders!’. In the recent years, consistent
reports w.r.t the impact of air pollutants on the respiratory system has been noted!81920, The
detrimental effects include decrease in pulmonary function?, increase of infections?? , increase in
respiratory symptoms?3, acute exacerbations of COPD24, onset of asthma, more hospitalizations,
increased respiratory mortality!® above and higher prevalence of childhood asthma?3.

Sulfur Dioxide: It is causing illness and lung injury. Further if it is combine with water in the air
forms toxic acid aerosols which is possibly cause corrosion of fabrics, metal surfaces and the leaves
of plants. Sulfur dioxide causes irritation to the eyes and respiratory system. Exposure to very low
concentrations of sulfur dioxide can aggravate chronic pulmonary diseases, such as asthma and
emphysemaz6, The minimum and maximum level of SOz recorded within the study area was in the
range of 4 pg/m3 to 11.43 pg/m3. As per NAAQ standards, it was found that all sampling stations
recorded values much lower than the applicable limit of 80pg/m3. The average minimum and
average maximum concentrations for SO;