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ACRONYMS
BOD Biological Oxygen Demand
BC Backward Class
CMDA. Chennai Metropolitan Development Authority
COD Chemical Oxygen Demand
Cco Carbon Monoxide
CPCB Central Pollution Control Board
CRz Coastal Regulation Zone
C&D Waste Construction and Demolition Waste
DG Diesel Generator
DFR Detailed Feasibility Report
DMP Disaster Management Plan
EA Environment Assessment
EC Environment Clearance
ECSMF Environmental Climate Change Social Management Framework
EHS Environment Health & Safety
EIA Environment Impact Assessment
EPA Environment Protection Agency
EPC Engineering Procurement and Construction
ERF Environment Relief Fund
ESMF Environmental and Social Management Framework
ESMP Environment SociaManagement Plan
GCC Greater Chennai Corporation
GOl Government of India
HDPE High Density Polyethylene
KDG Kodungaiyur Dumping Ground
KLD Kiloliters per day
LFG Landfill Gas
LTRIP Long Term Ragpickers Integratid®rogram
MoEFCC Ministry of Environment and Forests and Climate Change
MSL Mean Sea Level
MSW Municipal Solid Waste
MT Metric Tons
NABL National Accreditation Board for Testing and Calibration Laboratories
NAAQS National Ambient Air Quality Standards
NGOs National Governmental Organisation
NGT National Green Tribunal
NOC No Objection Certificate
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NULM National Urban Livelihood Mission
PIOP Project Implementation and Operational Plan
PM10 Particulate Matter
PPE Personal Protective Equipment
PUC Pollution under Control Certificate
RDF Refuse Derived Fuel
RSPM Respirable Suspended Particulate Matter
SBC Safe Bearing Capacity
SC Scheduled Caste
SEIAA State Environment Impaétssessment Authority
SPCB State Pollution Control Board
SPM Suspended Particulate Matter
ST Scheduled Tribe
SPT Standard Penetration Test
STP Standard Temperature Pressure
SWM Solid Waste Management
TANGEDCO Tamil Nadu Generation ®istribution Corporation Limited
TDS Total Dissolved Solids
TNPCB Tamil Nadu Pollution Control Board
TNSUDP Tamil Nadu Sustainable Urban Development Project
TNUDF Tamil Nadu Urban Development Fund
TNUIFSL Tamil Nadu Urban Infrastructure Financial Sees
TOR Terms of Reference
TPD Tons Per Day
TSDF Treatment Stabilization and Disposal Facility
uLB Urban Local Body
UNESCO United Nations Educational, Scientific and Cultural Organization
USEPA United States Environmental Protection Agency
VOC Volatile Organic Carbon
WHO World Health Organization
WTE Waste to Energy
C&T Collection & Transportation
CBOs Community Based Organisation
CSO Central Statistics Organisation
CSR Corporate Social Responsibility
DAY - NULM DeendayalAntyodaya YojanaNational Urban Livelihoods Mission
ECR East Coast Road
EWS Economic Weaker Section
++qV Households
HIG High Income Groups
IEC Information Education & Communication
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ISWA International Solid Waste Association

ITC IndianTobacco Corporation

LIG Low Income Groups

MIG Middle Income Groups

MIS Management Information System

NGOs Non-Government Organisation

PAP Project Affected Person

PAF Project Affected Family

RECs Regional Engagement Committees

RWA ResidentWelfare Association

SDGs Sustainable Development Goals

SHG Self Help Groups

TNSCB Tamil Nadu Slum Clearance Board

TNSUDP Tamil Nadu Sustainable Urban Development Project
WASH Water, Sanitation & Hygiene

WECs Ward Engagement Committees

ZECs Zonal Engagement Committees

MoHFW Ministry of Health and Family Welfare, Government of India
WHO World Health Organization
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1 INTRODUCTION AND BACK GROUND

1.1  PROJECT LOCATION
The Project Location iKodungaiyur Dumping Ground (KDG) which is a controlled waste dumping
ground. KDG is located at the Northern part of Chennai city and this dumping ground is in operation

since early 1980. The site is spread over an area of 342.91 acres.

Figure 1. Kodungaiyur Project Area Map

KDG
Site

1.2 KODUNGAIYUR SITE AT A GLANCE

a) The Kodungaiyur dumping Ground is located in Z@n&Vard No:37 of the Greater Chennai Corporation
(GCC) Jurisdiction area.

b) The Kodungaiyur Site is low lying area having average-éfi3etres height from MSL.

c) The site has all weather concrete roads fowvahther access of vehicles and site has adequate infrastructure
to ensure round the clock and-adeather operation.

d) Because of urbanization, population growth and expansion of Chennai Corporation limits has led to increase
in waste generation and subgeqt increase of waste quantity being deposited at the dumping ground.

e) The constraints in availability of waste processing facility has led to more dumping of unprocessed waste in
at Kodungaiyur dumpsite.

f)  The dumping of daily incoming mixed solid wasté Kodungaiyur dump site, involves spreading and
levelling of waste followed by covering fresh waste through an inert layer of C&D waste. There is separate
designated dumping place for waste from each zone inside the site premises.

g) For managing the dumpinoperation, there are seven excavators and four dozers. Out of seven excavators
five are owned by GCC and two are owned by private entity. Out of four dozers two are owned by GCC and

two by private entity. Due to aging vehicles requires frequent mairtenan
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Table 1 Kodungaiyur Site at a glance

S.No. Particulars Description
1 Location Kodungaiyur, Zonet, Ward No:37
2 Co-ordinates f i 1 f 1 " (
3 Elevation Average of 24 from MSL
4 Land use Industrial cum mixed residential
5 Area (in acres) 342.91
6 Year of Site Start receiving waste Early 1980
7 Number of years in use More than 40 years
8 Neighbourhood Within 100 meters.
9 Daily Waste disposed (MT) 2000 +2200

Kodungaiyur Canal is situated inside the <
measuring 1.07 km. Kodungaiyur STP is situa
adjacent to the site on the western side. Additic
area of 38.35 acres is situated on the north ea:
side of site. Ezhil Nagar is situated at diste of
10| General sitaurrounding 40m from eastern side waste boundary. Susila N;
at distance of 30 m from southern side. Tondial
highroad is the main road leading to dumpsite is
the southern side of the site. Buckingham canal 1
parallel to site on eastern side.

High Mast Light: 07 nos

Watch Tower: 05 nos

Weigh Bridge: 2 nos

CC road: around 3 km

Mud Road: around 2 km
Underconstruction road: around 0.6 km
Compound Wall: 4.15 km

HT lines column inside site: 09 nos
Site Admin Office: 01 nos

Physical Infrastructure (Site has
adequate physical infrastructure to m
present operational requirement
waste dumping)

11

© © N o gk N E

1. 400 TPD Construction and Demolition Was
Plant Processing Area: 15.00 acres

2. 80 TPD Garden WastBrocessing plant Areg
1.4 acres

12 | Other Facilites at site 50 TPD Incineration Plant Area: 3.16 acres

Proposed Crematorium Area: 9.00 acres

E-Rickshaw Charging Station: 0.17 acres

Site Office Building: 0.035 acres

o o bk~ w

=

Assistant Executive Engineéi

13 | Manpower at Site 2. Assistant Engieer01
Conservancy Supervisor: 03
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S.No. Particulars Description
4. Conservancy Inspector: 04
5. Conservancy Maistry: 02
6. Permanent Conservancy workers: 28
7. NULM conservancy workers: 27
8. Security: 21
9. Rag Pickers: 327
14 Volume of waste to be till 2 m beloy 73,91,672.98 cubimeter
road level
Figure 2: KDG nearby Surrounding Area Map
1.1 CHENNAI GEOGRAPHICAL SETTING
Chennai, the capital of Tamil Nadu, is located on the Coromandel Coast on the Northern end of the
6WDWH RI 7DPLO 1DfG*(DWKH f*UHDWHU &KHQQDL &RUSRUDW
Municipal Corporation in India was established on 29th September 1688, administer the Chennai
City. The city stretches along the Coromandel Coast and extends inland. Chennai is the biggest
cultural, economic and educational hub in Southern India. The city is well connected by road, air,
railway and seaports (Chennai Port is one of the largest artificial ports in India) to major cities as
well as many other smaller towns across India.
1.2 CHENNAI TOPOGRAPHY
Chennai is a flaterrain;it rises slightly as the distance from the seashore but the average elevation
of the city is not more than-B meters above mean sleael. Most of the coastal localities are just
Environmental and Social Impact Assessment
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above thesealevel and drainage in sucheas remain a serious problem. The even topography of
the land throughout the city makes topographicatdiulsion difficult.

The city is intersected by two streams, viz. Coovam River and the Adyar River. The Coovam River
runs through the central parttbk city and meets the sea near State Secretariat whereas Adyar River
runs through the southern part of the city and enters the sea. The Buckingham canal which runs
through the states of Tamil Nadu and Andhra Pradesh is a navigation canal and it alsrestadilel

to sea connecting hinterland of state of Tamil Nadu and Andhra Pradesh.

1.3 TEMPERATURE AND HUMIDITY
Chennai has a tropical wet and dry climate. The city lies on eastern coastal line of India and for most
of the year, the weather is hot @amamid. The hottest part of the year is late May and early June with
maximum temperatures hovering around3328 °C. The coolest part of the year is January, with
minimum temperatures around-23 °C. The average annual temperature in Chennai is 28.8 °C.
The humidity is usually in the range of 65 to 84% and sea breeze in the evening hours is boon to
combat the high temperature and humidity during summer months.
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Figure 3: Temperature of Chennai City

1.4 RAINFALL

The Northeast monsoauuring the months of October, November and December predominantly
contributes to rainfall for the city. Most of the precipitation occurs during the cyclones caused due to

depressions in Bay of Bengal. The southwest monsoon rainfall is inconsistent andrsamsare

negligible.

Figure 4: Rainfall Data of Chennai City

1.5 SoiL AND GROUND WATER TABLE
Chennai's soil is mostly clay, shale, and sandstone. Clay underlies most of thaicijyin Manali,
Kolathur, Maduravoyal, K. K. Nagar, Semmencherry, Alapakkam, Vyasarpadi and Anna Nagar.
Sandysoil areas are found along the river bank and coasts, and include areas such as Tiruvottiyur,
George Town, Madhavaram, New Washermanpet, Chepauk, Mylamne, Adyar, Besant Nagar
and Uthandi. Irsandy soibreas, rainwater runoff percolates quickly through the soil. Areas having
hard rock surface include Guindy, Nanganallur, Pallikaranai, Alandur, Jaladampet, Velachery,
Adambakkam and a part of Saidapeti Perungudi. The ground water table in Chennai isSah 4
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below groundwhich hasconsiderablyimproved,andthis ground water level is beingaintained

through the mandatory rainwater harvesting system.

1.6 DRAINAGE PATTERN OF THE SITE
Kodungaiyur dump yal is surrounded by 2 major canals along with a connective canal and also

receives inflow from Retteri Lake.

The Hydrological features associated with Kodungaiyur Dumpsite were identified as Retteri Lake,
Buckingham canal, Captain Cotton canal and othanecting canals. Retteri Lake having 127 ha of
water spread is in the upstream of Kodungaiyur dumpsite and it is 5.4 Km away from it. The canal
connecting Retteri Lake and Buckingham canal is of length 7.87 km flows inside the dump. Another
canal with a éngth of 1.16km was identified which connects both captain cotton and Retteri
Buckingham canal. Captain Cotton canal of length 3.74 km runs on the southern part of dumpsite and
mixes with the Buckingham canal. Canal connecting Retteri Lake, Buckingh@zaharad Captain

Cotton canal are interlinked before mixing with Buckingham canal and it is 0.5 km away from it.
Watershed delineation gives around 8550 ha the area of land that drains into Buckingham canal near

to the dumpsite. Following figure shows thgliologic features around the dumpsite.

Figure 5: Hydrology around the dumpsite

Source: TNUIFSLIIT Madras Report

1.7 REVIEW OF EARLIER STUDIES
During 2016, GCC through TNUIFSL appointed Consultant to prepare DFRPamnding
transaction advisory services for development of Integrated Processing Facilitelsag&igur. As
part of Integrated Waste Processing facilities Waste to Energy Power Plant, Sanitary Landfill and

Piggy Back Engineering Landfill were proposedheTproject got approval from Government of
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1.8

Environmental and Social Impact Assessment

Tamil Nadu during 2019 but the project was shelved because GCC at that time proposed to treat and
GLVSRVH DOO WKH ZDVWH LQ D GHFHQWUDOL]HG PDQQHU "X
to 2016, GCChy DOVR WULHG WR WZR WR WKUHH WLPHV EXW WKH

NEED FOR THE PROJECT

Greater Chennai Corporation (GCC) generates around 5500 TPD of solid waste, which is being
dumped at two sites located at Perungudi & Kodungaiyur. These two sitebdwv operational for

last 30 years and above. Even though GCC has established large number of decentralized processing
units for processing of waste, only certain portion of waste is diverted to these units and majority of
waste is dumped in Kodungaiyand Perungudi. In order to process the remaining waste GCC
GRHVQIW QRW KDYH DQ\ DGGLWLRQDO ODQG IRU GHYHORSP
decided to reclaim the already existing dump sites at Kodungaiyur and Perungudi to establish
processg facilities.

Out of two dump sites, the Land reclamation at Perungudi dump site has already commenced in the
year 2021 and the entire site will be reclaimed by the year 2023 after which the reclaimed land will
be used for establishment of processingjlitees and development of allied social infrastructure
facilities. Similarly GCC decided to redevelop the land at Kodungaiyur dump site by biomining and

create the processing facilities to process fresh incoming waste.

As per the SWM Rule 2016Clause 15, Proviso ZJ] GCC is required to do therbining or
bioremediation of the existing dump site. It is worth mentioning that the biomining or bioremediation
was slated to be completed by year 2021 but the reclamation process got delayed bystdoe/ea

to Covid19. Hence the project needs urgent implementation. Also on the reclaimed land GCC
intends to establish an Integrated Processing Facility to process the fresh incoming waste for 20

years of project horizon at Kodungaiyur site.

SuU
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2 PROJECT DESCRIPTION

2.1  PROPOSEDPROJECT
(a) The project siteat Kodungaiyuiis located orZzone4 Ward No: 37 of the GCC administered

area. The total extent of land 342.91acres

Figure 6: Kodungaiyur Biomining Project Pro posed Biomining Packages

Table 2: Existing Facilities at Ste

S.no Type of Facility Area (in
acres)
1 Biomining Packages Area 251.90
2 Bio Soil Storage Area 38.25
3 | Existing C&D waste Processing plant 15.34
4 | ExistingGarden waste processing plant 1.44
5 | Existing Incinerator Plant 3.16
6 | Other infra like Site office, weighbridge;reekshaw charging statior 0.5
7 | Internal Roads within site 14.23
8 | Low lying area 18.09
Total 342.91

(b) The proposed projeatvolves the reclamation of land through biominiqgo 2 meters below
the road surface leveRost biomining the land will developed into processing faeditor

processingnd disposal of fresh waste.
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(c) It is proposed to implement this project un&8#tCbasis. AndThe proposed project is divided
into 6 packagesThe Proposed project Packages along with area, quantity to be biomined are

provided in the table below

Table 3: Kodungaiyur Biomining Project Proposed Packages

Proposed Waste Quantit
Packages at Waste Volume 1ty Area Land
S. No. . . (MT) @ density of
Kodungaiyur (cubic metres) . (Acres) belongs to
; 900 kg/cubic meter
Dump Site
1 | Package 1 23,55,656.40 21,20,090.76 60.31 GCC
2 | Package 2 4,60,236.76 4,14,213.08 17.99 GCC
3 | Package 3 12,61,529.50 11,35,376.55 44.04 GCC
4 | Package 4 4,90,225.50 4,41,202.95 30.09 GCC
5 | Package 5 20,39,115.76 18,35,204.18 78.15 GCC
6 | Package 6 7,84,909.06 7,06,418.15 21.32 GCC
Total 73,91,672.98 66,52,505.68 251.90 GCC
(d) Even though théviomining project is divided into six packages, the location of all the six
packages are at only one ssiagle locatiorwhich is Kodungaiyur Dump sit®©ut of the total
342.9 acres, around 252.00 acres will be reclaimed by Biomining. The remainingpaisests
of Bio-soil storage area, existing C&D waste processing plant, garden waste processing plants,
road etc. The entire land statement of KDG site is given below
(e) As this project ideing implemented under Turnkey (EPC) modie components will vary
according to the contractodesign, however the following are the generic components of the
projectand eaclof the packages will hav@minimum 3 set®f
® Trommel
(i) Electo- mechanical installations
(iii) Windrow Area
(iv) Leachate Management system with 100% scientific disposal in compliance with
relevant rules and regulations
(v) Movable Equipment & VehiclesEfkcavators & Loaders)
2.2 BIOMIN ING- VARIOUS TECHNOLOGIES

Biomining is the most common method followed in Indialfand Reclamation. The Main reason for
Indian Cities opting for Biomining is that most of the cities are devoid of new land for development of
processing facilities for fresh waste and for future generated waste. Hence the option of Biomining is
used most@mmonly in India. After the completion of Biomining, the Indian cities are able to reclaim
maximum of 7680% of land which can be used for creation of processing facilities for future generated

waste.
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2.2.1 BIOMINING PROCESS
(a) Biomining typically consists of theebasic operations: excavating & stabilization of waste,

processing/sieving the excavated material, and managing/recycling/selling/rquesfessing

the excavated or processed material/output. Waste is first excavated using equipment
commonly employed isurface mining operations such as a backhaelgdraulic excavator.

The excavated waste can be sieved to meet several objectives, including separating bulky
materials, sorting hazardous material and other unidentified waste, screening soils from waste,
and sorting materials for recycling or use as fuel. Several common mechanical processes (such
as magnets for ferrous metal and eddy current separators for aluminium) can be used to separate

recyclable materials.

(b) The landfill/dumpsite is converted into eqizied windrows and applied with baulture and
deodorizer. The windrows are then turned continuously ensuring equal exposure of bio culture
and the waste is completely stabilized. The stabilized waste shall then be excavated and fed into
the trommel and anveyor segregation system. The segregation system using its various
processes segregates the material into (a) Combustible Fractions dzpibuostible fine
fraction (c) Noncombustible coarse fraction (d) Glass scrap (e) Metal scraps. The
aggregates/prcts are responsibly disposed in compliance to SWM Rules 2016, CPHEEO
Guidelines 2016 for MSWM and CPCB Guidelines for Legacy Waste Management 2019.

Figure 7: Process Flow Chart of Biomining Operations
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Figure 8: Process Flow Chart of Biominingas per CPCB guidelines

(c) In addition, biemining can be used as a measure to remediate poorly designed or improperly
operated landfills and to upgrade landfills that do not neegtronmental and public health
specifications. Material recovery operations associated withvViiing activities undertaken
to-date have primarily comprised of soil and metal removal, and, on occasion, the preparation
of a refused derived fuel and theol@cement and compaction of residual materials back into
the landfill.
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3 LEGAL AND REGULATORY FRAMEWORK

(a) The objective of theeviewing thelegal and regulatory provisiois to bring out the legal &

policy issues to be addressed in the project at various stages of project development such as

project planning, project design, project implementatiorand project operation. It includes

operational policies / directives of the World Bank, sesfmcific Environnental Policies &

Regulations of the Government of India ga&dvernment of Tamil Nadu.

(b) The policy objectiveis that all the environmental issues gmwjectimpacts are mitigated

adequatelyn compliance t@pplicable legislations and regulations. The clearances /applicable

laws required at every stage pbjectactivities has been further discussed below teddene

of the important environmental legislations & safeguard requirements for the different

categries applicable to the proposed projeatkagesrediscussedelow:

Table 4. National and State Regulations on Environmental, Climate Change and Social

Acts/ Rules/ e .
S.no ) Description Relevance to sukproject
Regulations
This Act seeks to protect wildlife, by creati
o ) protected areas and controlling trade in wildl ) _
Wildlife Protection Act, ) o | Not Applicable for this
products. Project activities that cross over i )
1 1972 _ N | Project
protected area regimes then requisite permis
must be obtained.
Water (Prevention And These laws seek to control pollution of water g
Control of Pollution)| enhance the quality of water. Under this law
Act, 1974 and Tamil is mandéory to obtain consent for discharge
2 Nadu Water (Preventio| effluents and pay consent fees to Tamil Ng Applicable for this project
And Control of | State Pollution Control Board (TNPCB) for at
Pollution) Rules, 1974 | municipal projects causing water pollution.
The Water (Preventiol This Act provides for levy and collection of
And Control of | cess by local authorities on water consumed . ) .
_ ) ] Applicable for this project
3 Pollution) Ces Act,| persons or industries to augment resourceg
1977 Pollution Control Boards.
Forest (Conservation) Act, 1980 was enacte
Forest (Conservation halt rapid deforestation and governments car Not Applicable for this
4 Act, 1980 dereserve forest land or direct that it be used| Project
non-forest purposes.
) ) These laws address the prevention and contr
Air  (Prevention and _ ) ) )
) air pollution. Under section 21 of this Act, it
Control of Pollution) ) ) . ) ]
“| mandatory to obtain consent from Pollutii Applicable for this Project
5 Act 1981 and Tamil _
] . Control Board to establish or operate g
Nadu Air (Prevention of ] ]
industrial operation.
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S.no Aots! RQIGS/ Description Relevance to sukproject
Regulations
Control of Pollution)
Rules 1983
Popularly known as EP Act, it is an umbre
Environment legislation that  supplements  existif . ) ]
6 (Protection) Act, 1986 | environmental regulations. This law essentis Applicable for this Project
links pollution and natural resource issues.
These rules aim at providing control for t
generation, storage and Import of hazard
chemicals. According to these rules, the use
Manufacture, Storag{ hazardous chemicals has to follow procedure
and Import of| stipulated in the rules to @vent and contro
7 Hazardous @emicals| hazards from such chemicals and to eng Applicable for this Project
Rules, 1989 safety and permission has to be obtained f
(MSIHC Rules, 1989) | the authority concerned for such activity. T
list of chemicals and threshold limits of handli
falling under the purview of these rules
provided in the schedule to the rules.
This law addresses handling of hazardous
other wastes that fall under specified sched
and necessitates authorisation for stadtilities
from State Pollution Control Board. Projeq
Hazardous and Othq attracting these rules will have to follow tk
8 Wastes  Managemel guidelines for handling and disposal | Applicable for this Project
Rules, 2016 hazardous wastes. Measures include storag
a paved surface in a designated area
adequate secondary cointaent, with adequat
labelling and before it is disposed to TNP(
approved vendor.
This act provides for providing immediate reli
Public Liability | to the persons affected by accident occurt _ ) )
9 Insurance Act, 1991 while hardling any hazardous substance and Applicable for this project
matters connected therewith.
Bio  Medical Wastd This naotification by MoEF&CC lays down th
method of collection of hospital waste, . ) ]
10 Management Ruleg transportation and dispaisbased on scientif Applicable for this Project
2016 methods.
Environmental and Social Impact Assessment
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Acts/ Rules/ e .
S.no ) Description Relevance to sukproject
Regulations

This notification necessitates use of fly ash
various construction activities like road layin
Fly Ash Notification,| road and flyover embankments, shorelj Not Applicable for this
11 2021 protection structures in coastal districts, build| Project.

construction projects etc within 300 kms frg

the lignite or cal based thermal power plants

This notification by Ministry of Environmen

and Forest lays down the methods of hand

Solid waste o _ ) o
Municipal Solid Waste and its scientif . ) ]
Management Rule| o N . Applicable for this Project
12 2016 disposal. Establishin a facility for disposa

requires authorisation from State Polluti

Control Board.

The ambient air quality standards in respec
noise for different areas/zones namely industi

_ _ | commercial, residential or silence areas/zo
The Noise Pollution o
_ are specified in the Schedule of these rules. _ ) )
(Regulation ang o Applicable for this Project
13 area comprising not less than 100 metres arg
Control) Rules, 2000 ] ] o
hospitals, edcational institutions and cour

may be declared as silence area/zone as per

rules.

The notification  specifies that  prig
environmenth clearance is required for th
projects listed in the schedule of the notificati

EIA Notification, dt _ )
before any construction work, or preparation ) _
2006 (S.0.1533(E), ) Not Applicable for this
land by the project management except )
14 | dt.14/09/2006) anc . . ~ | Project.
securing the land, is started on the project
subsequent amendmer o o
activity. The Schedule of the nfitiation lists

eight broad categories of projects that reqt

prior environmental clearance.

| The rules list the wetlands that needs to
Wetlands (Conservatio| ) ) _
protected like those coverednder Ramsa| Not Applicable for this
and Management ) ) ) )
15 Convention, those in UNESCO heritage s| Project.
Rules, 2017 _ ) -
those which are ecologically sensitive etc.

This act provides for establishment of Natiof
The National Greelrl Green Tribunal for effective and expeditio . ) ]
. ] ] ) Applicable for this Project
16 Tribunal Act, 2010 disposal of cases relating to environmer

protection and conservation of forests and of
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S.no

Acts/ Rules/

Regulations

Description

Relevance to sukproject

natural resources including enforcement of §
legal right to environrant and giving relief ang
compensation for damages to persons

property and for matters connected therewith
incidental. The National Green Tribun
established under this act is a specialized b
equipped with the necessary expertise to hal
muit

disciplinary issues. The Tribunal shall not

envionmental  disputes involving
bound by the procedure laid down under
Code of Civil Procedure, 1908, but shall

guided by principles of natural justice.

17

E-Waste (Managemenl
and Handling) Rules
2016

The rules prescribe procedures for manufact
collection, dismantling, recycling, and dispog
of electronic wastes and requires authorisatio

the State Pollution Control Board for the sam

Applicable for this Roject.

18

Coastal Regulatior
Zone (CR2)

Notification, 2019

This
(Protection) Act, 1986 supplements the law

notification under Environmen
site clearance by declaring certain zones as (
and regulates activities in these zones. Proj
attracting thé notification shall obtain CRZ
clearance for implementation from the author

as required.

Not applicable for this

Project.

19

Plastic waste
(Management &

handling) Rules 2016

This rules provides for collection, segregati
processingireatment and disposal of the plas
waste in an environmentally sound mann
restriction on thickness of plastic sheet or li
prohibition on identified use, extended produ
and labellin

responsibility, marking

requirement, registration of manufacty
producer, importer, brand owner and plas
waste processor, reducing the plastic wg

generation.

Applicable for this project

20

Prohibition of
Employment as Manug
6FDYHQJHUV

Rehabilitation Bill 2012

This act prohibits construction of insanitg
latrines and employment or engaging of man
scavenger for the purpose of manual scaveng

No person, local authority or any agency sh

from such date as notified by the Sts

Not Applicable for this

Project.
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Acts/ Rules/ e .
S.no ) Description Relevance to sukproject
Regulations

Government (which shall ndte later than ong
year from the date of commencement of t
Act), engage or employ, either directly

indirectly, any person for hazardous cleaning

a sewer or a septic tank.

) . India is faced with the challenge of sustaining
National Action Plan or

] rapid economic growth while dealing with th Applicable for this Project
20. | Climate Chage

global threat of climate change.

Aims to reduce specific energy consumption

| different setors and sets up a specialized Buryg
Energy  Conservatiol

of Energy Efficiency to institutionalize energ Applicable for this Project
21. Act, 2001 9 Y § PP :

efficiency measures, monitoring, al

measurement at plant and mabzuels.

The EnergyConservation Act 2001 that wé
passed by the Indian Parliament empowered
Central Government to prescribe an Ene
Conservation Building Code (ECBC). This co
applies to new commercial buildings with
| connected load of 100 kW & more or contrg ) _
Energy  Conservatiof | Not Applicable for this
o demanl of 120 kVA or more; Introduces passi )
22. | Building Code (ECBC) _ _ _ Project.
design features such as daylight requiremg
and shading provisions; Introduces provisiong
installing Renewable Energy Systems; S
minimum energy efficiency standards for des
and construction; Encourageseegy efficient

design or retrofit of buildings .
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Acts/ Rules/

S.no ) Description Relevance to sukproject
Regulations
The Rules designate areas within a radius of
P DQG P |UR PectWdK propesy
PRQXPHQW DUHD" DV 23S Notrelevant.
SUHJXODWHG DUHD" UHVSH| However, in case o
Hence, no permission for construction of & chance finds, provision
The Ancient Monumen| public projects or any other nature shall | 5re applicable.
and Archaeological granted in the prohibited areas of the proteq
21 Sites and Remain| monument and protected area
(Amendment and In respect of regulated area, the compe
Validation) Act 2010 authority may grant permission for constructiq
reconstruction, repair and renovation based
recommendation of the National Monume
Authority duly taking note of heritage byaws,
which shall be prepared inespect of eacl
protected monument and protected areas.
The Act provides for enhanced compensat
and assistances measures and adopts a
consultative and participatory approach
dealing with the Project Affected Persons.
This act came into effect on 1 January 2014
-I(;rt])?nper\r)lisg:ttionto I-;:I"’gj the Land Acquisition Act, 1894 stds repealed
transQ_ arency in Lan{ The Actlays down procedures for estimating f Not Applicable for this
22, ||Acquisition, compensation of the affected families (and | Project.
[Rehabilitation ang
Resettlement Act, 201} just the titleholders) due to land acquisitid
(LARR) rehabilitation and resettlement.
The Act is notified by the GoTN on 2
September 2017 (G.O. Ms. N#R8, Revenue &
Disaster Management (l-K1), 20th Septembe
2017).
The Scheduled Tribe
and other Traditiona It grants legal recognition to the rights | Not Applicable for this
23. I(:Ig::ztgnition OI?WFe(I)Ireer: traditionalforest dwellingcommunities. Project.
Rights) Act, 2006
The cChild Labour No child below 14 years of age will be employ
(Prohibition and| or permitted to work in any of the occupatiof Applicable  for  this
24. | Regulation) Project.

AmendmentAct, 2016.

VHW IRUWK LQ WKH $FWTV
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S.no

Acts/ Rules/

Regulations

Description

Relevance to sukproject

The  Child
(Prohibition
Regulation) Act,1986

Labour
and

any workshop wherein any of the processes|
forth in Part B of the Schedul€hild can help
his family or family enterprise, which is othg
than any hazardous occupations or processe
forth in the Schedule, after his school hourg

during vacations.

25.

The
Safety,

Occupationa
Health Ang
Working Conditions

Code, 2020

This code consolidates and amends the |
regulating the Occupational safety and hes
and working conditions of the persons employ
in an establishment. The Act replaces 13

central labour laws like The Factories Act, 194
The Building and other Qutruction Workerg
Act, 1996, The Mines Act, 1952, The IniBtate
Migrant Workmen Act, 1979, etc

Applicable.

Stipulations of the cod
are to be complied with
during construction.

26.

Code on Wages, 201¢

The Code on Wages seeks to regulate wagge
bonus payments in all employments.

The code subsumes four existing acts nam
The Equal 1976, T
Minimum Wages Act, 1948, The Payment
Bonus Act, 1965, The Payment of Wages A
1936.

Remuneration Act,

Applicable.

Stipulations of the cod
are to be omplied with
during construction.

27.

Workmen
Compensation
1923.

Act

The Act provides for compensation by t
employer to their workmen in case of injury
accident arising out of and during employmet

Applicable.

State Regulations

28.

Chennai  Metropolitar
Area Ground watel
(Regulation)

Amendment Act, 2002

This amendment to the original act was mad
impose provision of rainwater harvesting
every building either private or government
augment ground water storage in such manng
may be prescribed. The act also mentions
water bodies, including ponds, lakes, tanks
the like, whether public or private should be us
only for the purpose of storage of water and
for any other purposes. These provisions are

included in the Panchayats Act and th

Municipal Act.

Not Applicable for this
Project.
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Acts/ Rules/

S.no ) Description Relevance to sukproject
Regulations
Guidelines for extraction of trees from nro
The Tam|l Ngdu forest area stipulates that permission for t Not Applicable for this
29. | Preservation of Privay cutting shall be takenfrom State Fores| Project
Forest Act, 1949 '
department
This Act regulates the cutting of trees 4
cultivation of land in hill areas of Tamil Nad
The Tamil Nadu Hill . -
Areas (Preservation ¢ (Coonoor, KodaikanalKotagiri, Ootacamund Not Applicable for this
30. | Trees) Act, 1955 Yercaud). Any tree cutting in these arg Project.
requires permission from the Committee un
this Act.
The Street Vendors Act came into force
March 5, 2014, and seeks to protect
livelihoods of street vendors while regulati
street vending. The Act recognizes str
vendors of different types including mobi
(moving) vendors, stationary (vending from
particular place), natural markets (spaces wh
buyers and sellers traditionally congregal
vendors with temporary builip structures
hawkers, peddlers and squatters. It provideg
regulation of street vendors, dedis the rights
The Street Vendor; ]
_ and duties of street vendors and requ
(Protection of o ) ) )
definition of designated vending zones, issu€
Livelihood and fificat ¢ di d identit g
certificates of vending and identity cards . .
31. street vendors, and proposes vending fees

Vending) Act, 2014 ang
Rule$ 2015 notified by
GOTN.

maintenance charges. Under the Act, each {
governmentis required to define the publ
purpose for which a street vendor may be evig
and the manner of relocation, manner of giv
notice, and provides for a dispute resolut
mechanism. As per the Act, planning &
regulation of street vending is to be enichken
at town level by the Town Vending Committe
The Act also provides for social audit of t
activities of the Town Vending Committee.

This act that specifically aims to protect t
rights of urban street vendors and to regu

street vending actities. It provides for Survey

Project.
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Acts/ Rules/ e .
S.no ) Description Relevance to sukproject
Regulations

of street vendors and protection from eviction
relocation; issuance of certificate for vendin
provides for rights and obligations of stre
vendors; development of street vending pld
organizing of capacity building progmmes to
enable the street vendors to exercise the ri
contemplated under this Act; underta
research, education and training programme
advance knowledge and understanding of
role of the informal sector in the economy,
general and the streeendors, in particular an

to raise awareness.

To consider the cutting of trees in public plag
and public offices. Ref G.0.(Ms).n0.38 dat

State Greer i i Not Applicable for this
32, | Committee/District 02.07.2021 of theEnvironmental Climatg Projectpp
Green Committee Change and Forest (FR.13)Departme
Government of Tamil Nadu
Applicable.
ional f . .
Sgglljtﬁatlggg, W(S)?kﬁ% _ 3 Stipulations of the cod
33 Conditions (Tamil This draft rules notified on 11.04.2022 are to be complied wit
Nadu) Rules 2022. , ,
during construction.
Applicable.
Code on Wages (Tam| ;g qraft rules notified on 11.04.2022 Stipulations of the cod

34. | Nadu) Rules, 2022 are to becomplied with

during construction.

CLIMATE CHANGE
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S.no

Acts/ Rules/

Regulations

Description

Relevance to sukproject

35.

NATIONAL ACTION
PLAN ON CLIMATE
CHANGE (30.06.2008)

TNSAPCC, 31.03.2015

India is faced with the challenge of sustaining
rapid economic growth while dealing with th
global threat of climatehange. India, in 200§
has set up National Action plan on climg
change (NAPCC) which outlined policies aim
at sustainable growth and dealing with clim
change concerns effectively. NAPCC outlin
eight national missions to address vari
adaptation and mitigation measures pertaining
Solar Energy, Enhanced Energy Efficien
Habitat, = Water,

Himalayan Ecosystem, Green India, Sustain

Sustainable Sustaini

Agriculture, Strategic Knowledge on Clima

Change

Provisions arepplicable.

36.

ENERGY
CONSERVATION
ACT, 2001

Aims to reduce specific energy consumption
different sectors, and sets up a speciali
Bureau of Energy Efficiency to institutionaliz
energy efficiency measures, monitoring, g

measurement at plant anchonclevels.

Provisions applicable.

37.

ENERGY
CONSERVATION
BUILDING CODE:

The Energy Conservation Act 2001 that w
passed by the Indian Parliament, empowered
Central Government to prescribe an Ene
Conservation Building Code (ECBC). ECB
waslaunched in 2007 on a voluntary basis by
Bureau of Energy Efficiency (BEE and w
revised in 2017. ECBC sets minimum ene
efficiency standards for design and construct
encouraging energy efficient design or retrofit
buildings without consaining the  building
function, comfort, health, or the productivity
the occupants and appropriate regard

economic considerations.

Not Applicable.
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S.no

Acts/ Rules/

Regulations

Description

Relevance to sukproject

MandatoryScope Covers commercial Building
having their Connected Load of 100kW a
above or contract demand 120kVA and ab
and is ECBC is recommended for all ng
buildings and additions to existing buildin
with the total load exceeding 200KW

120kVA.

Safeguard Policies Multilateral Funding Agencies

38.

7KH
2018

"RUOG %D

7KH :RUOG %DQNYV (QYLU
JUDPHZRUN (6) VHWV

commitment to sustainable development thro
a Bank policy and a set of Environmental g
Social standards that are designed to sup
E R U U R @grejettg, Twith the aim ofending
extreme  poverty
prosperity. The ESF is the key E&S ri
management tool which guides the borrower

and promoting shan

identify, assess, mitigate and report on proj
E&S risks, impacts and mitigation measures
the effectiveness of their ifgmentation. As pe
the guiding principles of the ESF, all projeq
funded by the World Bank require the borrow
to +(a) achieve compliance with all applicah
federal/national, state and local laws g
regulations related to environmental and so
matters{b) General and relevant sectgpecific
IFC EHS guidelines (e.g. EHS Guideline f
Waste Management facilities) are applicable
well and (c) meet the requirements of th
Standards (ES
RXWOLQHG LQ WKH :Réh@IGnY

Social Framework (ESF).

Environmental and Social

Applicable to the project.

Accordingly, the project ig
evaluated against the E&]
Standards and Nation
Government Regulation
are followed.This ESIA
& ESMP with SEP anc
GRM has been prepared

39.

6XVWDL
(SG)

an

DTV
Guideline

Assessment

Management of

The SG of KfW describes principles a
procedures to assess the environmental, s

and climate impactsuding the preparation of F

measures financed by KfW. Objective of t

Applicable for the sub
project and compliance t
be ensured durin
implementation.
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S.no Acts/ Rules! Description Relevance to sukproject
Regulations
Environmental, Social guidelines is to define a common bindi
and Climate Aspecty framework to incorporate environmental, soq
Principles and and climate standards into the planni
Procedures, Februarn appraisal, implementation, and monitoring of
2022 measures and to enhance transparen
predictability and accountability in the decisio
making processes of the internal environme
and social due diligence (ESDD) and climg
mainstreamingAccording to SG,WB ESS 4
ILO standards are applicle and are to b
complied with relevant sectespecific WB
Group EHS Guidelines (e.g. Wasg
Management)
(c) List of Other Applicablepermits Following tablecaptures the list of othepplicable permits
required for the project
Table 5: Other Applicable Permits
Sl. No. PERMIT Responsibility
1 TNPCB Clearance for the Project (Authorization letter) Greater Chennai Corporation
5 Electricity Connectionduring construction and operation Greater Chennai Corporation
Biomining Project
3 Permanent driving license for vehicles Contractor
4 Vehicle Registration Contractor
5 Fitness Certificate Contractor
6 Pollution Under Control (PUQTertificates Contractor
7 Labour Compliancekicenses Contractor
8 Medical Examination Contractor
9 Fire safety equipment Contractor
10 Insurance of Vehicles Contractor
11 Industrial Setup Approval Contractor
Environmental and Social Impact Assessment
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4 BASELINE STUDY: ENVIRONMENTAL & SOCIAL

Base Line Environmental Monitoring was done in order to study the impacts caused by Kodungaiyur dump yard
to the environmental parameter like air, water (grourdianface), noise, leachate both within site and outside
side premises

Thedetails of baseline Environmental Monitoring carried foutKodungaiyurare as below:

o . . Outside Total
S.no| Type of Monitoring Inside Site ) .
Site Locations
Ambient Air Qualit
1 Q 4 04 07 11
(AAQ)
2 Ground Water 10 05 15
3 Surface Water 02 05 07
4 Noise 17 05 22
5 Leachate 07 nil 07
6 Odour 10 07 17
7 Landfill Gas 10 nil 10

The overall monitoring locations inside and outside site are indicated in the Figure 9
Environmental Monitoring was performedring the month of March, April and May 20&2Passess the baseline.

Sampling was done as per guidelines provided by CR@EBming, frequency and methodologiesrefinalized
in consultation with GCCGand TNUIFSL Results of various environmental parametisrsliscussed in the

subsequent sections.
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Figure 9: Environmental Monitoring Locations within Kodungaiyur site and Outside KDG site

AIR MONITORING
(a) Ambient Air Quality Monitoring was done both within dumpsite and outsigiepsite. For

outside monitoring the samples were taken wifhkm radius. Within site the AAQ was done

at four locations with site and outside site the sampling was done atiseatons. For all the
AAQ monitoring locationsthe sampling waste dorfer 24 hours Post sampling the results
obtained were compared with National Ambient Air Quality Standards (NAAQS) for Industrial,
Residential, Rural and Other Araad also withAV/HO norms for Air Quality Standards.

(b) Results indicate thaParticulate Matter Size Less than 10 pd 2.5 arefound to be on the

higher sideat all the locations within the siten comparison witiVHO norms.The main reason

for the higher value is due to frequent vehicles movement within the dungnsiteid roads

and damaged roads whiemits larger quantity of dust into the atmosphere thereby increasing
the concentration of PM 1é&nd 2.5. Anotherreason fo increased value can be attributed to
dumping of C&D wastavhich isusedas acovering layer on freslncomingMSW and also

due to functioning of C&D waste processing plarte rest other parameters were found to be
well within the prescribed limitsSince this site was used as dumpsite fonymgears the PM

10 and 2.5 are on the highedsi Once the land is reclaimed through biomining there will

significant reduction in PM 10 and further 2.5 will also reduce once the processing facilities
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starts operatinal in the reclaimed landvonitoring locations were set up outside the site
premises to predict the impact of dump site on surrounding environment. Results indicate that
P.M 10 & 2.5areexceeding th&/HO limits which is due to frequent vehicle movemeantside
site premise$ commercial and public movement in vehiclé&st of parameters are within the
limits.
Table 6: Ambient Air Quality Monitoring at Kodungaiyur site (within site premises)
NAAQS
Near site | Incinerator . standards for . .
S.no Parameters unit office Plant C&D plant Nel?r:dwilgh Industrial, (?ulird(gﬁr?gsyas
' (cross (downwind (upwind) ( down\?vin d) Residential, er WHO
wind) ) Rural and P
Other Area
1 | Sulphur dioxide (as SQ | pg/m3 11.9 9.74 11.2 10.6 80 for24 hrs | 40for 24 hrs
Oxides of Nitrogen (as
2 No,) gen ( pg/m3 21.4 20.1 18.9 19.8 80 for 24 hrs | 25for 24 hrs
Respirable Particulate 102 !
3 | Matter (PM,) pg/m3 117 127 91.7 100 for 24 hrs | 45for 24 hrs ||
- - I
Respirable Particule
4 | Matter (PMz.s) pg/m3 51.4 53.9 59.2 49.1 60 for 24 hrs 15for 24 hrs :
5 | Ozone (as Q) pg/m3 17.6 16.8 17.2 16.8 100 for 8 hrs | 100for 8 hrs
BDL BDL BDL BDL
6 | Lead (as Pb) MIM3 | p1005) | (DL0.05) | (DL0.05) | (DL:0.05) | LOfor24hrs -
Carbon Monoxide (as BDL BDL BDL BDL
| co) mg/m3 | pi.114) | (DL:1.14) | (DL:1.14) | (DL:1.14) 2for8hrs | 4for 24hrs
8 | Ammonia (as NH) pg/m3 9.81 9.26 10.2 9.26 400 for 24 hrs -
9 Benzene (as &) pg/m3 BDlL(O?L: BDLgL:l' BDL(()?L:L BDL(DL:1.0) 5 (annual) :
10 | Benzo (a)Pyrene (BaP) | ng/m3 BDngL: BDL(()?L:L BDLE)?L:L BDL(DL:1.0) 1 (annual) )
11 | Arsenic (as As) ng/m3 BDngi))L: BDLS?L:Z' BDL(()?L:Z' BDL(DL:2.0) 6 (annual) ;
12 | Nickel (as Ni) ng/m3 BD;S)DL: BD'—()D'-:lo BDL()D'-:lo BDL(DL:10) | 20 (annual) -
Table 7: Ambient Air Quality Monitoring at Kodungaiyur site (outside site premises)
NAAQS
Thiruthangal Near standards
MKB Nagar Near IOCL for Air Quality
. Nadar CMWSSB . LS
S.no | Parameters | unit Bus Depot Factory Industrial, Guidelines as
college ind STP ind idential
(upwind) (cross wind) (upwind) (cross wind) | Residential, per WHO
Rural and
Other Area
Sulphur 80 for 24
1 | dioxide (as | pg/m3 12.4 12.9 13.2 13.5 h°r 40 for 24 hrs
SO ) Is
2
Oxides of 80 for 24
2 | Nitrogen (as | pg/m3 25.6 25.3 23.7 24.9 h‘r’sr 25 for 24 hrs
No))
X
Respirable 100 for 24 -
3 Particulate ug/m3 71.9 77.2 73.4 715 hrs 45 for 24 hrs :
|
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Matter
(PM,;)
T - i i N e
Particulate 60 for 24
4 | Matter (PM pg/m3 36.0 38.1 35.8 32.7 hrs 15 for 24 hrs
P PP P Uy Ry S NP [ () S
Ozone (as
5 1 0,) ( Hg/m3 13.6 12.7 13.1 13.9 10?] for8 ' 100 for 8 hrs
5 rs
BDL BDL BDL BDL 1.0 for 24
6 |Lead(asPb) wg/m3 | 505y | (DL0.05) | (DL0.05) | (DL:0.05) hrs -
Carbon
. BDL BDL BDL BDL
U ?gg“gé';je mo/m3| 5114y | (DL.14) | (DL14) | (DLiiaa) | 2for8hrs | 4for24 hrs
Ammonia 400 for 24
8 (as NH) pg/m3 6.47 6.33 5.39 7.04 hrs -
Benzene (as -
9 cH ) pg/m3 | BDL(DL:1.0) | BDL(DL:1.0) | BDL(DL:1.0) | BDL(DL:1.0) | 5 (annual)
6
Benzo .
10 | (a)Pyrene ng/m3 | BDL(DL:1.0) | BDL(DL:1.0) | BDL(DL:1.0) | BDL(DL:1.0) | 1 (annual)
(BaP)
11 f\‘gsf“'c (@S | \g/m3 | BDL(DL:2.0) = BDL(DL:2.0) | BDL(DL:2.0) | BDL(DL:2.0) = 6 (annual) -
12 “:;:kel (e ng/m3 | BDL(DL:10) | BDL(DL:10) | BDL(DL:10) | BDL(DL:10) | 20 (annual) )
NAAQS
: standards for . .
. Near I_andflll Ezhil Nagar KKD Nagar Industrial, A'r _Quahty
S.no Parameters unit site . . : - Guidelines as per
. (downwind) (downwind) Residential,
(downwind) R WHO
ural and
Other Area
Sulphur dioxide (as
1 | 30) @ g3 14.2 143 13.7 80 for 24 hrs | 40 for 24 hrs
2
Oxides of Nitrogen
2 pg/m3 26.3 25.6 24.9 80 for 24 hrs 25 for 24 hrs
(as No)
B I = (= o 71 ) (= e R (- O 1
3 | Particulate Matter | yg/m3 78.1 77.8 100 for 24 hrs | 45 for 24 hrs |
(PM,,) |
Respirable 1
4 | Particulate Matter | ug/m3 38.4 31.9 34.2 60 for 24 hrs 15for 24 hrs |
(PM, 9 [
5 | Ozone(asQ)  pgm3 | 141 | 156 | 152 | 100for8hrs | 100 for 8hrs
BDL BDL BDL
6 Lead (as Pb) pg/m3 (DL:0.05) (DL:0.05) (DL:0.05) 1.0 for 24 hrs -
Carbon Monoxide BDL BDL BDL
" @sco) mem3 | pr114) | (OL1.14) | (DL11g) | 2for8hrs 4 for 24 hrs
8 | Ammonia (as NH) | ug/m3 6.58 11.70 10.20 400 for 24 hrs -
9 | Benzene (as &) ug/m3 | BDL(DL:1.0) | BDL(DL:1.0) | BDL(DL:1.0) 5 (annual) -
10 ?;:;)0 (@Pyrene |\ m3 | BDL(DL:1.0) | BDL(DL:1.0) | BDL(DL:1.0) | 1 (annual) -
11 | Arsenic (as As) ng/m3 | BDL(DL:2.0) | BDL(DL:2.0) | BDL(DL:2.0) 6 (annual) -
12 | Nickel (as Ni) ng/m3 BDL(DL:10) BDL(DL:10) BDL(DL:10) 20 (annual) -
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4.2  SURFACE WATER

(a) Surface Water samples were takefiva different locations withirbOOmetresradius of outside
site premisesand two samples were taken inside the site premishich was near to
Kodungaiyur CanalResults taken from Surface water inside site indicateptirameters like
Total Dissolved solids, Chemical Oxygen Demand, Alkalinity, Chlorides, Heavy metals like
chromum , lead are exceeding tipermissiblelimits. Faecal coliforms is also exceeding the
OLPLWY %DVHG RQ WKH UHVXOWV WKH .RGXQJDL\XU FDQDO
notified by TNPCB (Class A, Class B, Class C, Class D and Clas3 &8 mainreason for
non-acceptable water quality due to the mixing of leachate into the Kodungaiyur Canal. The
leachate generated from the dumpsite is drained into the Kodungaiyur canal thereby causing
pollution. To prevent this from happening all the leachatekvis generated at Kodungaiyur
dump site needs to be collected and treatesbmpliance with SWM rules 2016.

(b) On analysis of surface water samples outside site premises, results indicate thatal
Dissolved Solids (TDS), Chemical Oxygen Deman@OD), Alkalinity, Chlorides, Heavy
metals like chromium , lead and nickel are exceeding the limitsding the faecal coliforms.
Maximum pollution is observed at the location where Kodungaiyur canal and Captain cotton
canal meets one anothAtso at upstram of Buckingham canal the pollution leveaisohigh.

The junction where the Kodungaiyur canal, captain cotton canal and Buckingharmeats

is also polluted.

(c) The results indicate that all the three surface water bodies i.e. Kodungaiyur canah Capta
Cotton Canal and Buckingham Canal are polluted. Further examination indicate that captain
cotton canal and Buckingham canal are already polloyesther polluting sourcesefore the
Kodungaiyur a@nal joins them. This can be inferred from the results obtained l&roations
number SW-5 and SW-1. From the Kodungaiyur dumpsite point of view the leachate
contamination into Kodungaiyur canal needbéstoppedoy establising Leachate Treatment
Plant.

(d) To prevent overalsurface waterpollution, action needs to be taken:orhow to prevent

pollution of Captaircotton canal and Buckingham canal from other polluting sources

Table 8: Surface water characteristicsat Kodungaiyur
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TNPCB Standards

sodumgsyy | Kosngerrcanal | KOG o capan,
Class A ClassB | ClassC | ClassD | Class E

Color 50 50 120 10 300 300
Odour Septic Septic Septic Unobjectionable
Turbidity 31.3 14.8 660
pH Value @ 25 C 7.14 7.05 7.09 8.5 8.5 8.5 8.5 8.5
Temperature 27.2 27.4 26.8
Total Dissolved Solid @ 18@ 1372 1391 2166
B|OOChem|caI Oxygen Demand 69.2 54 373 2 3 3
(27 C For 3 Days)
E:ggg)lcal Oxygen Demand 230 177 1245
Dissolved Oxygen (Do) BDL(DL:1.0) BDL(DL:1.0) BDL(DL:1.0) 6.0 5.0 4 4
Calcium (as Ca) 126 122 130
Chlorides (as CI) 362 327 372 250 600 600
Copper (as Cu) 0.04 0.02 1.27 1.5 1.5
Iron (as Fe) 6.37 3.06 62.3 0.3 50
Magnesium (as Mg) 48.5 43.4 48.5 100 50
Potassium (as k) 29.3 20.6 21.8
Nitrate (as NQ) 14.6 16.3 16.5 20 50
Phenolic Compound (as;8,0H) | BDL (DL:0.0001) | BDL (DL:0.0001) BDL (DL:0.0001) 0.005 0.005 | 0.005
Sulphates (as SO) 84.9 66.6 187.0 400 400 1000
Pesticides BDL(DL:0.001) BDL(DL:0.001) BDL(DL:0.001)
Total Alkalinity (as CaCo3) 612 591 686
Total Hardness (as CaCo3) 515 483 525 300
Zinc (as Zn) 0.08 0.03 1.67 15 15
Cadmium (as Cd) BDL(DL:0.001) BDL(DL:0.001) 0.18 0.01 0.01
Cyanide (as CN) BDL(DL:0.02) BDL(DL:0.02) BDL(DL:0.02) 0.05 0.05 0.05
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TNPCB Standards
Kodungaiyur Kodungaiyur canal KDG and captain
Parameters Canal (SW-3) (SW-4) cotton canal (SW6)
Class A ClassB | ClassC | Class D | Class E
Lead (as Pb) 22.8 BDL(DL:0.01) 33.8 0.1 0.1
Mercury (as Hg 0.03 0.16 0.09 0.001
Nickel (as Ni ) 0.04 0.06 0.31
Total Arsenic (as As ) BDL(DL:0.001) 0.05 0.06 0.05 0.2 0.2
Total Chromium (as Cr) 0.24 0.27 1.9
Faecal Coliform 40 17 22
Total Coliform 140 80 130 50 500 5000
TNPCB Standards
Parameters a}:ﬁjc; nggn(;l j(c:)?nniﬁlg Captain Cotton B canal2 B.Canal 1
location (SW-7) Canal (SW-5) (SW-2) (SW-1) Class A Class Class Class Class
B C D E

Color 90 120 60 70 300 300
Odour Septic Disagreeable Disagreeable Agreeable Unobjectionable
Turbidity 166 162 38.1 54

H Value @ 25
E’C @ 7.02 6.68 7.16 7.7 8.5 85 | 85 8.5
Temperature 27.3 27.1 27.6 28.1
Total Dissolved

olalbisso e 1402 1074 1420 1810
Solid @ 180C
Bio Chemical
Oxygen
Degwand 160 173 55.8 48.9 3 3
(27 C For 3
Days)
Chemical
Oxygen 541 578 185 163
Demand (COD)
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K. Canal, C. Canal

TNPCB Standards

Parameters and B. Canal joining Captain Cotton B canal2 B.Canal 1
location (SW-7) Canal (SW-5) (SW-2) (SW-1) Class A Class | Class | Class | Class
B C D E
Dissolved . . . 5
Oxygen (Do) BDL(DL:1.0) BDL(DL:1.0) BDL(DL:1.0) BDL(DL:1.0) 6.0 5.0 4 4
Calcium (as Ca) 126 84.1 117 126
gg"’”des = 393 288 429 562 250 600 600
Copper (as Cu) 0.22 0.17 0.08 0.06 1.5 1.5
Iron (as Fe) 15.7 16.9 6.84 11 0.3 50
m;‘?”es'“m (as 56.1 38.3 46 74 100 50
Potassium (as k] 24.4 37.6 35.7 41.7
Nitrate (as NQ) 15.6 18.3 12.6 12.5 20 50
Phenolic BDL
Compound (as - : 0
CeHsg o ( BDL (DL:0.0001) | BDL (DL:0.0001) | 1) g0y | BDL (DL:0.0001) 0.005 0.005 | 0.005
Sulphates (as
503 93.2 81.6 102 155 400 400 1000
4
Pesticides BDL(DL:0.001) BDL(DL:0.001) | BDL(DL:0.001)| BDL(DL:0.001)
Total Alkalinity
(a5 CaCo03) 612 559 580 610
Total Hardness
(a5 Caco3) 546 368 483 620 300
Zinc (as zn) 0.23 0.41 0.1 0.07 15 15
83;'”“””‘ (= BDL(DL:0.001) BDL(DL:0.001) | BDL(DL:0.001)| BDL(DL:0.001) 0.01 0.01
)Cya”ide @sCNI pp(DL:0.02) BDL(DL:0.02) BDL(DL:0.02) BDL(DL:0.02) 0.05 0.05 | 0.05
Lead (as Pb) 22.7 11.9 0.41 0.41 0.1 0.1
Mercury (as Hg 0.08 0.10 0.21 0.21 0.001
Nickel (as Ni ) 0.07 0.09 0.05 0.05
Total Arsenic 0.03 0.03 0.02 0.02 0.05 0.2 0.2
(as As)
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TNPCB Standards
Parameters afl-(jCIBa nglén(;'l ;f)?nr}ﬁ; Captain Cotton B canal2 B.Canal 1
location (SW-7) Canal (SW-5) (SW-2) (SW-1) Class A Clgss Clcz:ass Clgss Clgss
Total Chromium
(as Cr) 0.41 0.28 0.24 0.24
Faecal Coliform 33 27 17 17
Total Coliform 110 110 80 80 50 500 5000
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4.3 GROUND WATER
(a) The Ground water monitorinig order to ascertain the groundwater quality in and around the
dumpsite. Ground water from 10 locations inside the site was taken and 5 locations outside site
which are within 500m radius of the Kodungaiyur siteriary. The water samplasalyzed
and the results were compared with IS 10500 standard from drinkingamat&/HO guidelines

for drinking water quality.

(b) The ground water inside site is fully polluted. The main reason for pollution is that the leachate
from the dumped waste has seeped in to the ground water thereby causing pollution. The
leachate contamination into ground water is clearly evident with itileehvalue of Total
DissolvedSolids, HardnessChlorides andAlkalinity in ground water samples. Additionally
heavy metals likenercury, lead, nickel are also found to be exceeding the limits. The faecal
and total coli forms are also found to be highregiound water. In order to prevent further
ground water contamination the leachate generated from the dumpsite should be prevented from
entering ground water table. This can be achieved by installing a Leachate treatment plant.

(c) The ground water quality utside the siteindicate that at four locations Hardness, TDS
Chlorides,Sulphates andoliforms are exceeding thermissibldimits which means that the
ground water needs to be greated before using it for drinking and othen-potablepurpose.
Pretreatment usually involves installation of cardon filters, ion exchange filters, membrane
treatment (if necessary) for remowdithe TDS, hardness and for elimination of colifolthe
water needs to be disinfected before usifithe otherchemicalparameters are found to be
within the limits. Ground water at Netaji nagar is highly polluted as most othemical
parametersra excedingthe permissibldimits. This is due to presence of industries near to
Netaji Nagarwho are disposing effluent without any treatment resulting ground water
contamination
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Table 9: Ground Water characteristics inside Kodungaiyur site

Permissible
Permissible Limit in
limits as per the absence of| WHO Guidelines
S.no Parameters L-1 L-2 L-3 L-4 L-5 IS 1055’0 alternative for Drinking
(2012) sourceas per water quality
IS 10500
(2012)
1 Color 90 150 80 90 70 5 15
2 Turbidity 32.2 19.6 31.1 7.6 9.4 1 5
3 ch Value @ 25 7.36 7.33 7.15 7.39 7.06 6.58.5 No relaxation 6.58.5
Total Hardness
4 (as CaCQ 266 656 599 380 827 200 600
5 Iron (as Fe) 5.22 1.36 3.63 1.62 4.23 0.3 No relaxation
6 Chloride (as ClI) 521 1919 1521 1082 1848 250 1000
Total Dissolved
7 Solids @1800C 1810 5500 4040 3032 4460 500 2000
8 Copper (as Cu) 0.03 0.27 0.03 BDL(DL:0.01) 0.07 0.05 15 2.0 mg/l
Iph
o | Sulphates (as 206 657 652 351 769 200 400
SO)
10 | Nitrate (as NQ 25.3 142.0 25.9 24.9 20.2 45 No relaxation 50 mg/l
Phenolic
11 | Compound (as | BDL(DL:0.0001) | BDL(DL:0.0001) | BDL(DL:0.0001) BDL(DL:0.01) BDL(DL:0.01) 0.001 0.002
C,H-OH)
12 | Mercury (as Hg) 9.92 5.78 9.60 10.60 6.40 0.001 No relaxation 60 J O
13 | Cadmium (as Cd)| BDL(DL:0.001) | BDL(DL:0.001) BDL(DL:0.001) BDL(DL:0.001) | BDL(DL:0.001) 0.003 No relaxation 30 J O
14 | Arsenic (as As) | BDL(DL:0.001) | BDL(DL:0.001) BDL(DL:0.001) BDL(DL:0.001) | BDL(DL:0.001) 0.01 0.05 10 J O
15 | Cyanide (as CN)| BDL(DL:0:02) BDL(DL:0:02) BDL(DL:0:02) BDL(DL:0:02) BDL(DL:0:02) 0.05 No relaxation
Chromium (as .
16 o) BDL(DL:0:03) BDL(DL:0:03) BDL(DL:0:03) 0.05 0.14 0.05 No relaxation 50 J O
17 | Lead (asPb) 0.32 5.68 7.01 0.95 3.97 0.01 No relaxation 100 J O
18 Zinc (as Zn) BDL(DL:0.01) 0.06 BDL(DL:0.01) BDL(DL:0.01) 0.02 5 15
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Total Alkalinity
19 (as CaCQ 686 1751 559 475 454 200 600
20 | Nickel (as Ni) 0.03 0.15 0.02 0.02 0.03 0.02 No relaxation 70 J O
. Shall not be Must not be
21 Faecal Coliforms 11 23 13 23 22 deductable Less than 2 deductable
. Shall not be Must not be
22 Total Coliform 34 90 80 60 110 deductable Less than 2 deductable
Permissible
Limit in
Permissible | the absence WHO
- R . ; } limits as per of Guidelines
S.no Parameters L-6 L-7 L-8 L-9 L-10 IS 10500 alternative for Drinking
(2012) sourceas per water quallty
IS 10500
(2012)
1 Color 180 120 160 250 90 5 15
2 Turbidity 235 12.8 19.6 36.8 39 1 5
H Value @ 25
3 (E)C @ 7.11 7.01 7.23 7.07 7.38 6.5-8.5 No relaxation 6.58.5
Total Hardness
4 (as CaCQ 1425 1615 1386 1785 399 200 600
5 Iron (as Fe) 4.69 6.19 12.4 26.1 7.34 0.3 No relaxation
6 gB'O”de (as 2399 3675 2552 3318 1174 250 1000
Total Dissolved
7 Solids @1800C 6430 9752 6920 9684 2972 500 2000
8 Copper (as Cu)| BDL(DL:0.01) 0.02 0.02 0.03 BDL(DL:0.01) 0.05 1.5 2.0 mg/l
Iphat
g | Sulphates (as 102 238 272 293 307 200 400
SO)
Nitrate (as
10 NO,) ( 18.3 24.1 148.0 280 21.8 45 No relaxation 50 mg/l
Phenolic
11 | Compound (as | BDL(DL:0.0001) | BDL(DL:0.0001) | BDL(DL:0.0001) | BDL(DL:0.0001) | BDL(DL:0.0001) 0.001 0.002
C,H.OH)
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12 ;V'erc“ry (as Hg 0.46 0.58 3.79 411 2.52 0.001 | Norelaxation| 6.0 J O
Cadmium (as . . . . . i
13 Cd) BDL(DL:0.001) | BDL(DL:0.001) | BDL(DL:0.001) | BDL(DL:0.001) | BDL(DL:0.001) 0.003 No relaxation 30 J O
14 | Arsenic (as As) 0.02 0.03 0.11 0.09 0.03 0.01 0.05 10 J O
Cyanide (as CN . . . . - -
15 ) BDL(DL:0:02) BDL(DL:0:02) BDL(DL:0:02) BDL(DL:0:02) BDL(DL:0:02) 0.05 No relaxation
Chromium (as
16 Cr6+) ( 0.05 0.07 0.06 0.09 BDL(DL:0:03) 0.05 No relaxation 50 J O
17 | Lead (as Pb) 1.39 1.17 BDL(DL:0.01) 4.30 2.10 0.01 No relaxation 10 J O
18 | Zinc (as Zn) 0.02 0.02 BDL(DL:0.01) 0.04 BDL(DL:0.01) 5 15
Total Alkalinity
19 (as CaCQ 3165 1736 2532 3798 348 200 600
20 | Nickel (as Ni) 0.10 0.19 0.10 0.18 0.02 0.02 No relaxation 70 J O
Faecal Shall not be Must not be
21 Coliforms 40 50 23 70 17 deductable Less than 2 deductable
. Shall not be Must not be
22 | Total Coliform 110 170 90 220 50 deductable Less than 2 deductable
Table 10: Ground Water characteristics outside Kodungaiyur site
Permissible
Netaji nagar Permissible theinant:;teiEce of Gl}/i\(ljgﬁes
. Abirami Avenue, Meenambal KKD Nagar limits as per . A
S.no Parameters Susila Nagar Kodungaiyur Street, KKD Borewell Well IS 10500 alternative for Drinking
(2012) sourceas per water
water IS 10500 quality
(2012)
1 Color 80 60 10 60 52 5 15
2 Turbidity 9.5 30.5 5.7 48.6 6.6 1 5
3 PCH value @ 25 7.07 7.03 6.79 6.58 6.87 6.58.5 No relaxation |  6.58.5
Total Hardness
4 (as CaCQ 912 789 684 286 2268 200 600
5 Iron (as Fe) 2.15 0.97 0.98 4.57 0.54 0.3 No relaxation
6 Chloride (as CI) 444 740 735 128 3829 250 1000
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Total Dissolved

7 Solids @1800C 1048 1580 1512 826 10814 500 2000
8 | Copper (as Cu) BDL(DL:0.01) BDL(DL:0.01) BDL(DL:0.01) BDL(DL:0.01) BDL(DL:0.01) 0.05 1.5 2.0 mg/l
Sulphates (as
9 S%J)) ( 175 550 623 66.9 1643 200 400
10 | Nitrate (as NQ 20.0 9.64 5.66 6.40 11.7 45 No relaxation 50 mgl/l
Phenolic
11 | Compound (as BDL(DL:0.0001) | BDL(DL:0.0001) | BDL(DL:0.0001) | BDL(DL:0.0001) = BDL(DL:0.0001) 0.001 0.002
C,H-OH)
12 | Mercury (as Hg)| BDL(DL:0.001) BDL(DL:0.001) BDL(DL:0.001) BDL(DL:0.001) | BDL(DL:0.001) 0.001 No relaxation 60 J O
13 | Cadmium (as Cd) BDL(DL:0.001) BDL(DL:0.001) BDL(DL:0.001) BDL(DL:0.001) | BDL(DL:0.001) 0.003 No relaxation 30 J O
14 | Arsenic (asAs) BDL(DL:0.001) 0.04 0.06 0.02 0.12 0.01 0.05 10 J O
15 | Cyanide (as CN)| BDL(DL:0.02) BDL(DL:0.02) BDL(DL:0.02) BDL(DL:0.02) BDL(DL:0.02) 0.05 No relaxation
Chromium (as
16 o ( BDL(DL:0.03) BDL(DL:0.03) BDL(DL:0.03) BDL(DL:0.03) BDL(DL:0.03) 0.05 No relaxation 50 J O
17 | Lead (as Pb) BDL(DL:0.01) BDL(DL:0.01) BDL(DL:0.01) BDL(DL:0.01) BDL(DL:0.01) 0.01 No relaxation 10 J O
18 | Zinc (as Zn) 0.02 0.04 0.04 0.10 0.15 5 15
Total Alkalinity
19 (as CaCQ 981 897 443 338 363 200 600
20 Nickel (as Ni ) 0.02 0.02 BDL(DL:0.01) 0.03 0.03 0.02 No relaxation 70 J O
. Shall not be Must not be
21 Faecal Coliforms 13 17 13 17 0 deductable Less than 2 deductable
. Shall not be Must not be
22 | Total Coliform 40 70 50 20 90 deductable Less than 2 deductable
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4.4  LEACHATE SAMPLING AND ANALYSIS
(a) Leachate sampling was donesavendifferent locations within the dump sit8ince thissite is
non-engineeredow-lying opencontrolled waste dumping groun@nd do not havea liner
system wih leachate collection and treatment systwmhatever leachate that is generated is
either drained out to Kodungaiyur canal or seeps into the ground water table below site thereby
causingboth ground water and surface water polluti@n analysis it was found thatost of
the parameters are higher than the prescribed dimitich clearly indicate that the leachate
generated should be collected and treated with the help of proper leaehftent plant, Post
treatmentireated leachatshall be disposddsedas perTamil NaduPollution Control Board
Guidelinesand SWM rules 2016.
Table 11 Leachate Characteristics at Kodungaiyur site
Inland ;
Parameters L-1 L-2 L-3 L-4 surface Public !_and
sewers disposal
water
Total Suspended
. 124 302 134 1145 100 600 200
Solids @10%(.1
Total Dissolved
. Q 8520 10530 6865 13555 2100 2100 2100
Solid @180C
pH @25°C 8.06 8.02 8.12 7.70 55t09.0 | 55t09.0| 5.5t09.0
Ammonical Nitrogen 597 1004 620 730 50 50
(as N)
el el 1324 1763 1251 1616 100
Nitrogen (as N)
Total Hardness (as
CaC%) 2470 2755 2185 2945
Bio Chemical
Oxggen Demand 408 733 302 1501 30 350 100
(27 C For 3 Days)
Chemical Oxygen
Demand (COD) 2267 4008 1741 7934 250
Arsenic (as As) 0.02 0.02 0.02 0.07 0.2 0.2 0.2
Mercury (as Hg ) 1.49 2.33 1.75 3.18 0.01 0.01 0.01
Lead (as Pb) BDL(DL:0.01) 0.03 BDL(DL:0.01) 0.04 0.1 1.0
Cadmium (as Cd) | BDL(DL:0.01) | BDL(DL:0.01) | BDL(DL:0.01) | BDL(DL:0.01) 2.0 1.0
Acidity (as Cacg) BDL(DL:1.0) | BDL(DL:1.0) A BDL(DL:1.0) | BDL(DL:1.0)
E‘r))ta' Chromium (as 0.25 0.44 0.17 0.70 2.0 2.0
Copper (as Cu) 0.19 0.28 0.09 0.23 3.0 3.0
Zinc (as Zn) 0.14 0.24 0.19 0.37 5.0 15.0
Total Alkalinity (as
CaC%) 4748 5486 4431 8968
Nickel (as Ni) 0.18 0.21 0.14 0.24 3.0 3.0
Iron (as Ni ) 6.72 8.60 5.09 7.78
Manganese (as Mn) 0.35 0.39 0.43 0.5
Cyanide (as CN) BDL(DL:0.02) | BDL(DL:0.02) | BDL(DL:0.02) | BDL(DL:0.02) 0.2 2.0 0.2
Chloride (as ClI) 2859 3063 1940 4084 1000 1000 600
Fluoride (as F) 12.8 11.7 22.5 5.16 2 15
Silica (as SiQ) 1.05 24.1 225 80.8
Sulphate (as S{p 214 349 117 1365 50 50

Environmental and Social Impact Assessment




t Preparation of Detailed Feasibility Report and providing Transaction Advisory Services for Reclamation of Kodungaiyur
Dumping Ground for Greater Chennai Corporation

PhenolicCompounds . . . .
(as GHsOH) BDL(DL:0.01) | BDL(DL:0.01) | BDL(DL:0.01) | BDL(DL:0.01) 1.0 5.0
Parameters L.5 L-6 L7 Inland surface Public _Land
water sewers disposal
Total Suspended
. 119 610 103 100 600 200
Solids @10%0
Total Dissolved
. Q 7175 7585 7855 2100 2100 2100
Solid @180C
pH @ 25°C 8.24 8.03 8.18 5510 9.0 55t09.0 | 55t09.0
Ammonical
Nitrogen (as N) 555 1022 626 50 50
Total Kjehdahl
Nitrogen (as N) 1170 1873 1318 100
Total Hardness (a:
CaCo) 2280 2375 2850
Bio Chemical
OxygenDemand
0 344 711 317 30 350 100
(27 C For 3
Days)
Chemical Oxygen
Demand (COD) 2024 3927 1984 250
Arsenic (as As) 0.02 0.02 0.03 0.2 0.2 0.2
Mercury (as Hg ) 1.15 3.43 4.29 0.01 0.01 0.01
Lead (as Pb) BDL(DL:0.01) 0.04 BDL(DL:0.01) 0.1 1.0
Cadmium (as Cd)| BDL(DL:0.01) | BDL(DL:0.01) | BDL(DL:0.01) 2.0 1.0
Acidity (as
Caca) BDL(DL:1.0) | BDL(DL:0.01) BDL(DL:1.0)
Total Chromium 0.18 BDL(DL:1.0) 0.24 2.0 2.0
(as Cr)
Copper (as Cu) 0.09 0.22 0.09 3.0 3.0
Zinc (asZn) 0.09 0.32 0.09 5.0 15.0
Total Alkalinity
(as CaCy 4115 5381 4009
Nickel (as Ni) 0.13 0.21 0.15 3.0 3.0
Iron (as Ni) 5.02 10.2 3.91
mg‘g""“ese (as 0.40 0.63 0.41
Cyanide (as CN) | BDL(DL:0.02) | BDL(DL:0.02) | BDL(DL:0.02) 0.2 2.0 0.2
Chloride (as ClI) 2093 2552 2399 1000 1000 600
Fluoride (as F) 21.4 1.41 4.69 2 15
Silica (as SiQ) 71.2 41.0 81.3
Sulphate (as SQ) 117 452 225 50 50
Phenolic
Compounds (as | BDL(DL:0.01) | BDL(DL:0.01) BDL(DL:0.01) 1.0 5.0
CeHsOH)
4.5 ODOUR MONITORING
(a) Odour Monitoring was done in order to check the presence of Hydrogen Sulphigr(side
and out&le site premise#nside site the odour monitoring was done at 10 locations and outside
site at 7 locations.
(b) Results indicate that Hydrogen sulphide is found tbédew detectabldimits at all the seven
locations outside site. The odor from KDG sitem@imal because€c&D waste is used as
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covering layer for fresh dumped wagkere by preventing odor release to atmosphéda.
discussion with nearby residents thieformedthat during summer season the odour nuisance

is very minimalbut only during the rainydays with high wind speed peoplencounter odar

related problems. Also during waste transportation by compactors odour is encountered which

is due to the fresh waste that is transported to KDG is under various stagesrposition.

(c) Inside site the hydrogen sulphigealso found to be in very minimal concentration, the reason
is also indicate above. The results of Hydrogen sulphide inside and outside site premises are
mentionedbelow

Table 12: Odour Monitoring inside site

Parameter location- | location- | location- | location- | location- | location- | location- | location- | location- | location-
1 2 3 4 5 6 7 8 9 10
H2S (ppm) 0.00 3.00 0.50 2.00 0.50 0.00 0.00 0.00 0.00 0.00
Table 13: Odour Monitoring outside site
Parameter location-1 location-2 location-3 location-4 location-5 location-6 location-7
H2S (ppm) BDL BDL BDL BDL BDL BDL BDL

4.6  NOISE MONITORING
(a) Noise monitoring was done at total of 22 locations (17 locations within site) and 5 locations

outside site. The monitoring was done in order to ascertain the impacts of site operations on
nearby surroundings. Results indicate tiet noise is within therpscribe CPCB limitand
WHO standardsThe main reason dbw noise levels that at site only dumping and levelling
of waste takes place at two three locations of the site. This prevents overcrowding of vehicles
at particular location thereby keeping thagise under control. Also in C&D waste processing
plant, garden waste processing plant, incinerator plant facility noise emission under control. So

the noise is found to be within tipermissibldimits, within and outside¢hesite.

Table 14: Noise Monitoring inside and outside Kodungaiyur Site
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location- | location- | location- | location- | location- | location- | location- | location- | location- | location-
Parameter
1 2 3 4 5 6 7 8 9 10
Min 44.0 43.5 44.2 43.7 44.6 45.5 46.1 45.1 44.3 43.4
Max 55.6 55.1 55.8 55.3 56.2 57.1 57.7 56.6 55.8 54.9
Leq 51.8 51.3 52.0 51.5 52.4 53.4 54.0 52.9 52.1 51.2
Day Limit | 55dB(A) | 55dB(A) | 55dB(A) | 55dB(A) | 55dB(A) | 55dB(A) | 55dB(A) | 55dB(A) | 55dB(A) | 55dB(A)
WHO
Limits 53 dB 53 dB 53 dB 53dB 53 dB 53 dB 53 dB 53 dB 53 dB 53 dB
during day
Min 40.7 41.1 42.1 41.8 425 41.6 40.9 33.6 35.6 34.7
Max 44.1 445 45.6 45.3 46.0 48.1 44.4 45.1 43.2 42.3
Leq 42.6 43.0 43.9 43.6 44.3 44.4 42.7 41.3 40.3 39.4
Night
e 45dB(A) | 45dB(A) | 45dB(A) | 45dB(A) | 45dB(A) | 45dB(A) | 45dB(A) | 45dB(A) | 45dB(A) | 45dB(A)
imi
WHO
Limits
) 45 dB 45 dB 45 dB 45 dB 45 dB 45 dB 45 dB 45 dB 45 dB 45 dB
during
night
location- | location- | location- | location- | location- | location- | location- | location- | location- | location-
Parameter
11 12 13 14 15 16 17 18 19 20
Min 42.9 43.6 44.3 45.0 45.3 44.6 45.1 46.8 47.3 46.7
Max 54.4 55.1 55.8 56.5 56.8 56.1 56.6 57.0 575 56.9
Leq 50.7 51.4 52.1 52.8 53.1 52.4 52.9 53.7 54.2 53.6

Day Limit | 55dB(A) | 55dB(A) | 55dB(A) | 55dB(A) | 55dB(A) | 55dB(A) | 55dB(A) | 55dB(A) | 55dB(A) | 55dB(A)

WHO

Limits 53 dB 53 dB 53 dB 53 dB 53 dB 53 dB 53 dB 53 dB 53 dB 53 dB
during day

Min 34.4 35.2 35.9 36.8 37.4 36.7 37.4 38.0 37.5 37.9
Max 41.5 42.3 41.6 41.2 41.8 41.1 41.8 42.4 41.9 42.3
Leq 39.2 40.0 39.6 39.8 40.4 39.9 40.6 41.2 40.8 41.2
Night 45dB(A) | 45dB(A) | 45dB(A) | 45dB(A) | 45dB(A) | 45dB(A) | 45dB(A) | 45dB(A) | 45dB(A) | 45dB(A)
Limit
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WHO
Limits
duri 45 dB 45 dB 45 dB 45 dB 45 dB 45 dB 45 dB 45 dB 45 dB 45 dB
uring

night

4.7 LANDFILL GAS SAMPLING AND ANALYSIS

(a) Landfill gas sampling was done at 10 locations inside site in order to find the concentration of
Methane, Carbon Monoxide andblatile Organic Carbon\{OC). Results indicate that the
methane concentration at site is higher at some locations because afiglofifresh waste.
Due to fresh waste dumping the biodegradable fraction of waste starts degattingresh
waste dumping locationthere by releasing methane and other landfill gases. The locations
where the fresh waste dumping is not there andgleeof waste is motbantwo to three years
old, the methane generatiahthese locationis minimal. In location where there is no fresh
waste dumpings being carried owind thelegacy wastés covered with green covandthere
is no methane geneian. The methane generation is mainly based on age of the waste. If the
waste is freshthen there is more methane generation but at locations where is dumping is
stopped ther is very less to almost zero methane generation because whatever bridgeable
fraction of waste is present would gave degraded completely and the methane gas would have
escaped into the atmosphe&milar patten is observed in case of Carbon Monoxide and

Volatile OrganicCarbon investigations.

(b) Thelocations where fresh is being dumpedoperprecautionary measures needs to be taken

in order to prevent any harmful effects

Table 15: Landfill gas Monitoring locations within site

Parameter location- | location- | location- | location- | location- | location- | location- | location- | location- | location-
1 2 3 4 5 6 7 8 9 10

Methane

(ppm) 1100.00 | 50250.00 24250.00| 5100.00 | 24750.00| 5400.00 0.00 7150.00 | 23000.00| 5150.00

CO (ppm) 0.00 60.00 121.00 204.00 228.00 0.00 0.00 37.00 0.00 0.00

VOC

1.10 14.75 65.15 27.40 4.29 1.39 0.00 8.36 5.26 0.95
(ppm)

4.8 CONCLUSION OF ENVIRONMENTAL MONITORING

(a) Theresults from baseline study indicate the following

0] The Respirable Particulate Matter (PM 10) is found to exceed the NAAQSihiside

siteand rest of the parameters are within the limits.
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(i) The Kodungaiyur canal surface water is polluted due to draining out of leachate into
the canafrom dumpsite The other surface water bodies like Buckingham canal and Captain
cotton canal are also polluted as the Kodungaiyur canal joins them at different lodations.
originality these canals are already polluted before the leachate from Kodungaiyur dumpsite
mixes withthem. Even after the leachate from dumpsite is prevented by establishing leachate
collection and treatment system more efforts needs to be taken from various government

bodies in order to prevent pollution of these canals.

(iii) The Ground water quality insidéesis contaminated because of leachate percolation

into the ground water tabl&o prevent this fromhappening proper leachate collection and

treatment system at site needs to established. The outside site premises groundwater has higher

concentration othlorides, hardness and coliform content. So before consuming the ground

water it requires préreatment and disinfection.

(iv) The noise quality inside and outside site premises are found to be within the prescribed
CPCB limits.

(v) The leachate generated from themp is not collected and treatment which has resulted

in contamination of wateffo prevent this leachate treatment plant needs to be established.

(vi) The H2S concentration which is one of the main source of odour nuisance is found to

be very minimal.

(vii)  The LFG gases like methane, carbon monoxide and Volatile organic compounds are
found to be in higheconcentration where there is fresh waste dumping. In locations where

the dumping is stopped and age of waste is old then there is very less LFG gas generation.

4.9 SOCIAL IMPACT ASSESSMENT
() In the preliminary stage the various stakeholders of the proposed project were identified as follows:
® Ragpickers Informal Waste Workers who earn their livelihood by picking and selling
recyclable items from the fresh wasiging dumped at the project site.
(i) GCC Workers: Employees of GCC (permanent & contractual) who work at the project site
(iii) Nearby Recyclers Recyclers having shops in the immediate vicinity of the project site where
the ragpickers sell a portion of thegcovered items
(iv) Nearby Households / Resident Welfare AssociationsHouseholds/ Resident Welfare
Associations in the immediate vicinity of the project site
(b) The Social Baseline Survey was conducted in the period Mdrdls 2022 which comprised of the
following:
0] Ragpickers Census Survey
(i) Focus Group Discussions with Ragpickers
(iii) Focus Group Discussions with GCC Workers
(iv) Focus group Discussions with nearby Resident Welfare Associations
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(c) As per the survey results,die are no encroachments in the project siter&lare 327 Ragpicke{s76
males & 151 femalesyho access the Project Site for their livelihood. A detailed census survey of the
Ragpickers was undertakand the details are provided in Annexére

(d) There are around 10 shops in the immediate vicinith@project site where the ragpickers sell a portion
of their recovered items.

(e) The details of the Focus Group Discussions are provided in Annexure 2. The key points put forth by the
different stakeholders are as follows:
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4.10 BASELINE SOCIO-ECONOMIC SURVEY OF RAGPICKERS
(a) The census of the ragpickers at the Kodungaiyur site was conducted in the PeriodtMaych
2022

(b) The ragpickers are present at two locations in the site where fresh waste is being deposited.

(c) The baseline findings arévgn below:
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4.11 SocCIAL IMPACT & MITIGATION MEASURES

(a) The entire site was screened for Social Impacts, and it was found that:

0] The amount of land required for construction and implementation of this project is
available with GCC+HQFH WKLV SURMHFW GRHVThEWand QseRMapy H OD|Q G

provided in Annexure 3 clearly demarcates entire plot as Institutional.

(ii) This projecW GRHVQIW LQYROYH 55 VLQFH WKHUH DUH QR SH

Environmental and Social Impact Assessment




_ Preparation of Detailed Feasibility Report and providing Transaction Advisory Services for Reclamation of Kodungaiyur

Dumping Ground for Greater Chennai Corporation

(iii) There are about 327 rag pickers at the project site who access the site for their

livelihood. During the biomining project, they shall have access t@ tdemarcated areas

where incoming fresh waste shall be received and managed by GCC. Since the quantum of
daily incoming fresh waste shall remain the same (2000 TPD) and the land allocated for the

same has been considered taking a capacity of 2 years of daily dumping of fresi{5@as

acres), the designated land area shall be sufficient for them.

(iv) GCC workers (29 Permanent & 37 Contractual) atthe KDG site will continue working

at the 2 demarcated areas where incoming fresh waste shall be received and managed by GCC.

(v) Hence nearnp recyclers shall not be affected as well since the ragpickers shall be

supplying recycled items as usual.

(vi) The project shall not have any impact on any poor, indigenous and/or ethnic minorities,

and other vulnerable groups other than ragpickers.

(vii)  Genderedmpacts are not foreseen for any other groups other than ragpickers which
shall be mitigated via implementation of RAP (Long Term Ragpickers Integration Pragram
LTRIP/ RAP)

(b) The census socioeconomic survey of the 327 ragpickers at the project site has eskowtarr

and the details are providathiove.

(c) GCC is also in the process of hiring a consultant for preparation of an Implementation Strategy

for the Long Term Ragpickers Integration Program (LTTHRRRP) whereina registeredbody /

cooperative society for thegpickers shall be created for smoother absorption of ragpickers in

the proposed fresh waste processing facilities once reclamation is completed in the long term.

In the short term (biomining project period) the registered body / cooperative society for the

ragpickers shall devise and implement a fresh waste site access plan for the ragpickers.

(d) The consultant shall also evaluate gender impacts, and the socioeconomic situation, impacts,

needs and priorities of women and integrate the necessary measurdg ihfbRIF RAP

Implementation Strategy.

Table 16: Summary of Baseline Socigeconomic Survey of Ragpickers

Sl. No. Category Details
1 Location Kodungaiyur Dumping Ground in Zone 4
2 Proposed Projeq Reclamation oKodungaiyur Dumping Ground
Ragpickers (i) Total no. at site: 327 & Total HHs: 248 (ii) Comprises of SC, ST, BC and MBC
3 Information LLL 5DJSLFNHUV 53V GRQTW KDYH $DGKDU &D
(Gen) FDUGV Y 53V GRQIW KDYH EDQN DFFRXQWYV
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Sl. No. Category Details
(i) Median monthly income is Rs. 15711 in 2022 prices
(i) Only 16 % Ragpickers have another ino® source
4 Ragpickers (iif) Income from additional source amounts to around 15 % of their monthly incom
Income Profile | (iv) Median HH Annual Income is Rs. 2.89 Lakhs
(v) Majority HHs (189/247) have only 1 ragpicker
(vi) Majority HHs (145/247) have only 1 wage earner
Ragpickers (i) Average working hours: 8.5
5 Occupation (ii) Average working days in a month: 25
Profile (iif) Materials collected: Plastic, PET Bottles, Metals, Cardboard
(i) 88 % ragpickers would prefer alternative emplowtria biomining
Ragpickers (ii) 84 % ragpickers would prefer alternative employment in MRFs/ RRCs of GCC
6 Perception (iif) 82 % ragpickers would prefer continuing ragpicking in GCC designated locatio
Profile (iv) 29 % ragpickers would prefer sedfnployment if skilldevelopment training
imparted
(v) 93% Ragpickers are in favour of forming a cooperative society
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5 |IMPACT ASSESSMENTAND MITIGATION MEASURES

(a) As per the baseline data observed in the earlier chapter, the following are the Environmental

and Social Impacts.

Table 17: Impact on Environmental setting

_ _ 2 |2 28
e g = © g %
R 1] ()
Project z g g 5 g . g_ g
Activitie = = Q el = 9 a2 =
VIHes ke csy = 0 E S s 35 @ s 2 g L 5
S = | 3 5 5 o 5 8 4 § 5|88 2
4 < O pd %) A S & [vd I %o 3 s
Pre-Construction and Construction Phase of Biomining
Waste
) 9 9 9 9 9 9 x X 9 x
excavation
Waste Shifting 9 9 9 9 9 9 X X 9 X
Construction of
the biomining X 9 X 9 9 9 x x 9 X
plant
Operation phaseof Biomining
Waste
excavation,
i 9 9 9 9 9 9 X X 9 X
turning and
shifting
Plant operation 9 9 9 9 9 9 X X 9 X
Recovered
products
. 9 9 9 9 x 9 X x 9 x
shifting and
disposal
Table 18:Potential E&S impacts
Phase of the Project Activity Potential Risks

a. Odour nuisance because of excavation of
waste

] LegacyWaste excavatio b. Release of leachate due to waste excavation
Construction Phase of ] ) ) ) ]
Biomini and installation of plant & ¢. Noise due to vehicle operation and movemen

iomining ) ] ]
machinery d. Increase of respirable suspended particu

matters & dust in surrounding ambient air

e. Release of odour and gases.
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Phase of the Project Activity Potential Risks

f. Health Impact due to the above

a. Increase of respirable suspended particu

matters & dust in surrounding ambient air

b. Noise due to vehicle movement
Waste shifting c. Increased vehicle traffic movement with site
d. Release of odour.
e. Health Impact due to the above
a. Dust duringconstruction activity

b. Release of wastewater during construct
activities

Construction activities | ¢ gpjllage of oil and other substances during

civil works

d. Noise during construction activity

a. Odour nuisance because of excavation of
waste and turning of waste in windrow platfor

b. Increase of respirable suspended particu

Waste excavation an matters & dust in surrounding ambient air

stabilization in windrow Release of leachate due to waste excavation

platform Noise due to vehicle opetion and movement

Release of odour during turnind waste.

= ©® o o

Increased pest incidences
Operation Phase of
Biomining a. Odour nuisance and release of gases during |

operation
b. Noise due to plant, machinery anekhicle
Plant operations an operation, movement
shifting/disposal of c. Dust emissions due to transportation &
recovered products. shifting/disposal of recovered products
d. Leachate generation

e. Increased Traffic Congestion & GHG Emissio

due to high increase in movement of dispg

Environmental and Social Impact Assessment




E——

Preparation of Detailed Feasibility Report and providing Transaction Advisory Services for Reclamation of Kodungaiyur
Dumping Ground for Greater Chennai Corporation

Phase of the Project Activity Potential Risks

vehicles on the narrow main and aidéroads
adjacent to KDG site

Common Health and safety

Health and safety of the workers at site
b. Fire and emergency preparedness system at
c. Loss of access to livelihood for Ragpickers of
entire site is reclaimed and fresh incoming wg
is processed

1)

2)
3)

1)

2)

3)

5.1 AIR ENVIRONMENT :

51.1 IMPACT ON AIR QUALITY DURING CONSTRUCTION :

Air quality in and around the project site would be impacted to some extent due to construction and construction
related activities. The main impact will be during site leveling, excavation, material handling shifting etc., the
likely emissions from conaiction activities would include the following:

Dust Emission due to movement of vehicles and plying of heavy construction machinery.

Gaseous emissions from operation of diesel generators for power requirement during construction phase.
Vehicular movementtahe site and also increase in traffic volume on the connecting roads will rest in increase
in vehicular emissions.

Traffic Movement at the site and also increase in traffic volume on the connecting roads will rest in increase

in vehicular emissions.

5.1.2 IMPACT ON AIR QUALITY DURING OPERATION PHASE

The main impacts during the operation phase will be during waste stabilization, shifting, disposal of recovered
fractions outside of site like RDF, bio soil, inerts etc., the likely emissions would include theiriglio

Dust generation during movement of vehicles during operation of plant and during disposal of recovered
fractions post biomining.
Release of gases during waste excavation and stabilization and shifting.

Gaseous emissions from operation of diesel geaes for power requirement during operation phase.

5.1.3 MITIGATION MEASURES
The impact of emissions both from vehicular movement and emissions required to be minimized by proper
maintenance of vehicles, sprinkling of water on unpaved roads, at the constsitetaord planned movement
of vehicles.
The emissions from diesel generators need to be controlled to minimize impacts of air emissions by optimized
operations, orientation at the site and providing adequate stack height for wider dispersion of gaseous
emissions.

All the tippers that carry waste should be covered with tarpaulins.
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4) Periodic emission check for vehicles

5) Clean fuel shall be used in vehicles. Any adulterated fuel shall be avoided.

6) Vehicles having PUC Certificates will be used for constructidivities

7) Vehicles will carry the waste only as per designed capacity & will not be overloaded.

8) Vehicles having PUC Certificates will be used for collection & transportation.

9) Periodical maintenance of vehicles and machineries to be done in order to ah&nsr related to air
emissions.

10) Workers / Labor should be given proper air masks and helmets, PPE equipments.

5.2 NOISE ENVIRONMENT

5.2.1 IMPACT ON NOISE ENVIRONMENT DURING CONSTRUCTION PHASE
(a) Use of heavy machineries and vehicles during construdidtivity of biomining plant
operations

(b) Noise generation from operation of diesel generators for power requirement during construction

phase

(c) Noise generation during construction and installation of plant/machinery required for biomining

operations

5.2.2  IMPACT ON NOISE ENVIRONMENT DURING OPERATION PHASE
(a) Use of heavy machineries, Plant & machinery and vehicles during biomining plant operations
during waste processing.

(a) Noise generation from operation of diesel generators for power requirement during plant
operatiors.

(b) Noise generation during frequent vehicle movement during waste shifting, handling and

disposal

5.2.3 MITIGATION MEASURES
(a) Avoid construction during night time so that the noise levels are reduced to the permissible

limits.

(b) Acoustic enclosures and noibarriers will be provided in areas of high noise generating

sources;
(c) High noise generating activity will be permitted only during daytime
(d) Regular maintenance of its vehicles and repair of its equipment/ machinery to avoid noise.

(e) Mobile noise sources sucls @ranes, earth moving equipment and heavy goods vehicles

(HGVs) will be routed in manner that there is minimum disturbance to habitation;
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(f) Workers working near high noise generation shall be provided with ear plugs/ earmuffs to limit

exposure to occupatiahhazards

5.3 WATER ENVIRONMENT (GROUND AND SURFACE WATER)

5.3.1 IMPACTS ON WATER DURING CONSTRUCTION PHASE
(a) Spillage of oil and grease from the vehicles from vehicles washing, workshop and construction

activities.

(a) Generation of leachate during excavation and coagbn works.

5.3.2 IMPACTS ON WATER DURING OPERATION PHASE
(b) Spillage of oil and grease from the vehicles from vehicles washing, workshop during biomining

plant operations.

(c) Generation of leachate during excavation and biomining plant operation.works

5.3.3 MITIGATION MEASURES

(a) Spillage of oil and grease from the vehicles shall be washed and collected separately

(b) Leachate generated shall be collected and stored separately, treated by Leachate Treatment
Plant

5.4 EcoOLOGY
(a) There is no activity of tree cutting for th@oposed project site. Hence no impact on the

ecology/vegetation in the project site.

5.5 TRAFFIC AND TRANSPORT

5.5.1 IMPACT DURING CONSTRUCTION PHASE
(a) Due to the excavation work, material movement during construction phase and movement of
fresh incoming waste takeplaces simultaneously there will be a disturbance in the traffic
movement. People may experience some inconvenience during the morning and evening peak

hours.

(b) Traffic congestion within the site due to frequent vehicle movement ( fresh vedstdes and

vehicles used for construction activity).

5.5.2 IMPACT DURING OPERATION PHASE
(a) Due to the excavation work, material movement during operation phase where the biomining
waste, recovered products like RDF, 4smil disposal will happen and movement fadsh
incoming waste takes places simultaneously there will be a disturbance in the traffic movement.

People may experience some inconvenience during the morning and evening peak hours.
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(b) Traffic congestion within the site due to frequent vehicle movemaski waste vehicles and

vehicles used for construction activity).

5.5.3 MITIGATION MEASURES
Traffic Management Plans need to be prepared by the respective contractors in coordination
with GCC.The Traffic The guidance for traffic management plan is providéchmexure5

5.6 SOCIAL IMPACT & MITIGATION MEASURES
(c) The entire site was screened for Social Impacts, and it was found that:

(viii)  The amount of land required for construction and implementation of this project is
available with GCC+HQFH WKLV S UR MeHdntVacgursHONThE Wand QséRi@pY

provided in Annexure 3 clearly demarcates entire plot as Institutional.
(iX) 7KLY SURMHFW GRHVQYW LQYROYH 55 VLQFH WKHUH

(x) There are about 327 rag pickers at the project site who access the site for their
livelihood. During the biomining project, they shall have access t@ themarcated areas
where incoming fresh waste shall be received and managed by GCC. Since the gfantum
daily incoming fresh waste shall remain the same (2000 TPD) and the land allocated for the
same has been considered taking a capacity of 2 years of daily dumping of fresh waste (50

acres), the designated land area shall be sufficient for them.

(xi) GCC workes (29 Permanent & 37 Contractual) atthe KDG site will continue working
at the 2 demarcated areas where incoming fresh waste shall be received and managed by GCC.

(xiiy  Hence nearby recyclers shall not be affected as well since the ragpickers shall be

supplying recycled items as usual.

(xiii)  The project shall not have any impact on any poor, indigenous and/or ethnic minorities,

and other vulnerable groups other than ragpickers.
(xiv) Gendered impacts are not foreseen for any other groups other than ragpickers.

(d) The censusocioeconomic survey of the 327 ragpickers at the project site has been carried out

and the details are provided in Annexure 7.

(e) As per ECSMF, the eligible entitlements for the rag pickers at Kodungaiyur site has been

worked out in the following table:

Table 19: Eligible Entitlement & Budget Estimate

Sl. Impact Entitlements as per ECSMF No. of Compensation
No. | Category PAPs (INR)
1 Loss of Sut_JS|stence_ allqwance equivalent mo_nthly minim 307%90*424 =
Y agricultural/industrial wages for 3 months. (minimum wage raf 327
Livelihood 1,24,78,320
INR 424 taken)
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Sl. Impact Entitlements as per ECSMF No. of Compensation
No. | Category PAPs (INR)
2 Training for skill development. This assistance includes coj
training and financial assistance for traw&hveyance and foog 048 248*6000 =
One adult member of the affected household, whose liveliho 14,88,000
affected, will be entitled for skill development.
Vulnerable
PAFs  |additional assistance to the vulnerable PAFs wh .
livelihood/loss of shelter igmpacted by the project will be pai 248 348 6700
L . : =16,61,600
additional onetime assistance of INR 6700. T
Wherever possible, the vulnerable people shall be assist
enrolling for the applicable government programmes.
Total Compensation 1,56,27,920

(f) However, both GCC & GoTN were of the opinion that cash compensation shall neither be

sustainable in the long run nor fiscally prudent. Hence it has been decided that instead of cash

compensation as per ECSMF, GCC shall ensutdhibaagpickers shall be gainfully employed

in the proposed waste processing facilities which shall be established at the Kodungaiyur site

post biomining completion. Prior to this, they shall have access to designated areas of the project

site

as per GC@hstructions.

(g) GCC is also in the process of hiring a consultant for preparation of an Implementation Strategy

for the Long Term Ragpickers Integration Program (LTRHEAP wherein aregistered body /

cooperative society for the ragpickers shall be createshfoother absorption of ragpickers in

the proposed fresh waste processing facilities once reclamation is coniplétedong term.

In the short term (biomining project period) the registered body / cooperative society for the

ragpickers shall devise anhplement a fresh waste site access plan for the ragpickers.

(h) The consultant shall also evaluate gender impacts, and the socioeconomic situation, impacts,

needs and priorities of women and integrate the necessary measures into the LTRIP

Implementation Stratgy.

(i) The proposed timeline for LTRIRRAP Implementation is as follows:

LRP Phases Expected Timeline Current Status
Phase 1. Preparation | Consultant to be appointe
LTRIP/ RAP & Approval by | July 2023 October2023

by 15.07.2023

Kfw
Phase 2implementation of Throughout the biomining
the approved LTRIPRAP | contract period * short term| NA
during Biomining project measures
Phase 3: Implementation (¢
the approved LTRIPRAP | Long term measures NA
after Biomining project

() An indicativephasing ofactivities under LTRIPRAP s provided in Annexure 2@hich shall

be developed upon in detail by the LTRAAP consultantThe LTRIR RAP shall be prepared

Environmental and Social Impact Assessment




Preparation of Detailed Feasibility Report and providing Transaction Advisory Services for Reclamation of Kodungaiyur Dumpinm
Ground for Greater Chennai Corporation

as per theEnvironmental & Social Standards (ESS) of World Bank and shall be subject to
obtaining of No ObjectiofNO) from KfW. Post KfW approval the LTRIPRAP shall be
incorporated into the ESIARNd shall be disclosed to the public,

(k) The registered body/ society of ragpickers which shall be established in Phase 1 of RARIP
shall be responsible for thhe Health & Safgt mitigation measures to be implemented and
monitored for ragpickers during ongoing waste picking activigg? & GRMfor Ragpickers
shdl be part of LTRIP RAP.

() In phase 1 of LTRIPRAP implementation, oncthe Registered Body/ Society of Ragpickers
is established, it shall be responsible for tHWing (includingthe costs thereaf)

0] Ensuring access to fresh waste disposal areas withjecP&ite for the Ragckers by
issuing identity cards to all the ragpickers. These identity cards shall be verified by the

contractors to allow access to the incoming fresh waste sites.
(i) Providingtrainings / Health & Safety awareness to Ragpickers
(iii) ProvidingPPE and Safety Equipment to tRagpickes

(iv) Assisaincein obtainment of Life Insurance, health Insurance and all other applicable
benefits in line with Gol/ GOTN programs for tRagpickers.

(V) Assistincein case of accidents, incidents, emergenaiethe ragpicker’'s areasn

close coordination witlisCC and respective Contractor

5.7 CLIMATE RESILIENCE FOR THE PROJECT:

(a) This section entails about the climate resilience factors considered while designing the project
and what are the its benefits. The main factors consideredreere a

0] Reduction of GHG emissions due to implementation of Project
(i) Reduction in Water Pollution due to implementation of Project.
(iii) Reduction in use of natural resource due to implementation of the Project
(iv) Reduction in issue of traffic management
(b) Reduction of GHG emissions due to implementation of Project:

0] Kodungaiyur dumpsite is used as open dumpsite for dumping of municipal solid waste
for more than 40 years. This has led to release of abundant amount of GHG emissions into the
atmosphere. So by Biomining weeagoing to entirely stop further GHG emissions by
processing the legacy dumped waste at site. The conversion factor for 1 MT of solid waste is

0.6925 tons of Co2 emission.

(i) On adopting this conversion factor we are reducing the overall quantity of

46,06860.18 Tons of Co2 emissions/year by this project.
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(iii) Additionally the RDF generated in the project shall be used as substitute for coal in

coaltbasedcement plants which shall result in around 57,430.18 tons of Co2 emissions being

avoided.

(iv) This project shihinvolve vehicular emissions due to movement of vehicles within the

Project Site and disposal of RDF to cement companies (average distance of 800 kilometres)
which shall result in 81,633.34 tons of Co2. The estimated GHG emissions is given below

Waste Processing of
Proposed . one MT of Total Co2
Quantity (MT) o
Packages at | Waste Volume . legacy waste emission
S. No. . . @ density of . .
Kodungaiyur (cubic metres) 900 ka/cubic avoids 0.6925 | saved/year (in
Dump Site mgter MT of C02 MT)
Emission
1 Package 1 23,55,656.40 | 21,20,090.76 0.6925 14,68,162.85
2 Package 2 4,60,236.76 4,14,213.08 0.6925 2,86,842.56
3 Package 3 12,61,529.50 | 11,35,376.55 0.6925 7,86,248.26
4 Package 4 4,90,225.50 4,41,202.95 0.6925 3,05,533.04
5 Package 5 20,39,115.76 | 18,35,204.18 0.6925 12,70,878.89
6 Package 6 7,84,909.06 7,06,418.15 0.6925 4,89,194.57
Sub Total (A) 73,91,672.98 | 66,52,505.68 46,06,860.18
7 Total CO2 Emissions avoided by the Proposed Project { (A)*2 years] 92,13,720.36
Total CO2 Emissions avoided due to usage of RDF instead of Coal t
8 . 57,430.18
Cement Factories (overall)
9 Total CO2 Emissions due to Project Implementation 81,633.34
10 Net CO2 Emissions avoided due to implementation of theroject 91,89,517.20
(c) Reduction in use of Natural resource due to implementation of the Project:
® As indicated above, the RDF fraction of waste obtained from Biomining activity will
be used in cement industries as substitute for coal. By sending the RDF to cement plant a
total quantity of approximately aroud® lakhs MT of coal is substituted by RF thereby
were are preventing the depletion of natural resource to considerable extent.
(d) Reduction in Water Pollution due to implementation of Project:
0] By collecting and treating the leachate (waste water) generated from the Project
activity using Leachat@reatment Plant, water pollution (both ground and surface water)
reduction will happen. the leachate treatment plant will treat the leachate and disposed the
treated leachate incompliance with CPCB standards thereby reducing the effect of water
pollution caused by site.
5.8 CLIMATE RESILIENCE TO THE PROJECT

(a) This section deals about the various climate risk factors considered to occur during

implementation of the project.
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() Extreme Weather Conditions: This project was designed by taking into
consideration of thextreme rain fall conditions. During the monsoon when the rainfall in
very high the plant will be shutdown totally. The number of-operational days due to
extrement weather conditions were taken into account. One meter clearance above the High

Flood Level is considered for the project.

Risks Assessment and Project Caterorization

Environmental and Social Standards Relevance to this project & actions

Biomining Projectinvolves processing of Legacy waste us

machinery like trommel, conveyors, separator, shredders, Leg
ESS1 Assessment and Management ) ) )
] o Treatment Plant e€SS1 is relevant for this projedthere are ng
Environmental and Social Risks and Impacts - ) o )
sensitive or protected environmental features within the project

So detailed ESIA is required.

Labours including migrant labour, local labours according to the

sets will be expected to be engaged. ESS2 is relevant for this p

As per ESS2, LMP is to be prepared by the contractor . The
ESS2 Labor and Working Conditions will describe the findings of the ESIA, natiorlabor policies and
practices, the types of project workers that are likely to be invol
worker influx, the procedures to apply ESS2, and a griev

mechanism.

The Project will generataround 65% of Bieearth/soil which will

ESS3 Resource Efficiency and  Polluti be reused within the site. The Project generates leachate whicl

Prevention and Management be treated by Leachate Treatment Plant.

ESS3 is relevant for this project.

The Project involves larger vehicle movemaititich creates traffig
management issues for which the appropriate measures whiic

ESS4 Community Health and Safety be included in the ESMP

ESS4 is relevant for this project.

There is no land acquisition, restr@ison land use and involuntar

ESS5 Land Acquisition, Restrictions on Land Uresettlement requirementsRagpickers shall have access

and InvoluntaryResettlement demarcated areas where fresh waste will be deposited.

ESS5 isnottriggeredfor this project.

The project GRHV QMW DI I4diFergity DoQrisefzatiBn an

ESS6 Biodiversity Conservation and Sustainal ! L
sustainable management of Living Natural resources.

Management of Living Natural Resources
ESS6 is not relevant to this spboject.
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Environmental and Social Standards Relevance to this project & actions

Communities

ESS7 Indigenous Beles/SubSaharan African

Historically Underserved Traditional Loc{ESS7 is not relevant to this spboject.

ESS8 Cultural Heritage S D PeliEmE:

The project area does not have any protected site or monume

Hence ESS8 is not relevant to this qarbject.

ESS9 Financial Intermediaries ESS9 is not relevant.

Disclosure

ESS10 Stakeholder Engagement and InformaThis ESS10 is applicable to the sphoject. Accordingly,

Stakeholder Engagement Plan is prepared and included in the

Environmental and Social Impact Assessment

(i) The project envisages leachate generation, odour nuisance, fire hazards, health and
safety risks to the workers and the environmental risks associated with the project are
SVXEVWDQWLDO”

(i) This project involves livelihood impacts on 327 rag pickers .Basgdthis, the Social
ULVN DVVRFLDWHG ZLWK WKLY SURMHFW LV 3VXEVWDQWL

(iv) In view of the above, the project@ategorizedDV 3% ~ DV SHU WKH XSGDW

(V) Unforeseen impacts encountered during implementation a social impact assessment
will be conductedn accordance with updated ECSMF. The Environmental, Climate Change

and Social Screening Form is attached in Annexure:1

DO
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6 ANALYSIS OF ALTERNATIVES

6.1  ANALYSIS OF ALTERNATIVES FOR THE PROPOSEDPROJECT:
(a) The prgosed project was decided to be implemented through Biomining after comparing and
analyzing various options available for land reclamataiowed all over the India and also

based on universal experience.

(b) The three different options available for Recldiora of Kodungaiyur Dump Site are given

below:

® Biomining (Landfill Mining) with land Reclamation
(i) Bioreactor Landfill

(iii) Landfill Capping

6.1.1 BIOMINING (LANDFILL MINING ) WITH LAND RECLAMATION
(a) Biomining typically consists of three basic operations: excavating & stabilization of waste,
processing/sieving the excavated material, and managing/recycling/selling/reusafessing

the excavated or processed material/output.

(b) Waste is first excavatedsing equipment commonly employed in surface mining operations
such as a backhoe or a hydraulic excavator. The excavated waste can be sieved to meet severa
objectives, including separating bulky materials, sorting hazardous material and other
unidentified waste, screening soils from waste, and sorting materials for recycling or use as
fuel. Several common mechanical processes (such as magnets for ferrous metal and eddy

current separators for aluminium) can be used to separate recyclable materials.

(c) The larddfill/dumpsite is converted into equisized windrows and applied witkcbiture and
deodorizer. The windrows are then turned continuously ensuring equal exposure of bio culture
and the waste is completely stabilized. The stabilized waste shall theralvatexicand fed into
the trommel and conveyor segregation system. The segregation system using its various
processes segregates the material into (a) Combustible Fractions (gpidbastible fine
fraction (c) Noncombustible coarse fraction (d) Glass scr@@ Metal scraps. The
aggregates/products are responsibly disposed in compliance to SWM Rules 2016, CPHEEO
Guidelines 2016 for MSWM and CPCB Guidelines for Legacy Waste Management 2019

Figure 10: Process Flow Chart of Biomining (perations
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(d) In addition, biemining can be used as a measure to remediate poorly designed or improperly

operated landfills and to upgrade landfills that do not meet environmental and public health
specifications. Material recovegperations associated with BMining activities undertaken
to-date have primarily comprised of soil and metal removal, and, on occasion, the preparation
of a refused derived fuel and the replacement and compaction of residual materials back into
the landill .

BIO-REACTOR L ANDFILL

(a) A bioreactor landfill is a wet landfill designed and operated with the objective of converting

and stabilizing biodegradable organic components of the waste within a reasonable time frame
by enhancing the microbiological decompimsi processes. The technology significantly
increases the extent of waste decomposition, conversion rates and process effectiveness i.e.,
making possible substantial reduction in volume and waste stabilization. This is generally
applied in conventional wdandfill. Stabilization in this context means that landfill gas and
leachate emissions are managed within one generation (twenty to thirty years) and that any
failure of the containment system after this time would not result in environmental pollution.
There is better energy recovery including increased total gas available for energy use and
increased greenhouse reduction from reduced emissions and increase in fossil fuel offsets.
These factors lead to increased community acceptance of this waste dgghiMdnagement

of a bioreactor landfill requires a different operating protocol to conventional landfills. Liquid
addition and recirculation are the single most important operational variable to enhance the
microbiological decomposition processes. Otheatsgies can also be used to optimize the
stabilization process, including waste shredding, pH adjustment, nutrient addition, and

temperature management
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(b) There are three different general types of bioreactor landfill configurations:

0] Aerobic - The Aerobt Bioreactor shall accelerate waste degradation by optimizing
conditions for aerobes. Aerobes are organisms that require oxygen for cellular respiration. In
aerobic respiration, energy is derived from organic molecules in a process that consumes
oxygen andproduces carbon dioxide. Aerobes require sufficient water to function just as
anaerobes do. However, aerobic organisms can grow more quickly than anaerobes because
aerobic respiration is more efficient at generating energy than anaerobic respiration. One
consequence of this is that aerobic degradation can proceed faster than anaerobic degradation.
Another consequence is that aerobic respiration can generate large amounts of metabolic heat,
which requires significant quantities of water. In landfills asz@laitivity is promoted through
injection of air or oxygen into the waste mass. It is also possible to apply a vacuum to the
waste mass and pull air in through a permeable cap. Liquids are typically added through
leachate recirculation, with the need fod#ithnal sources of moisture even more acute than

for anaerobic reactors. The aerobic process does not generate methane.
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Figure 11: Aerobic Bioreactor Landfill

Source: Waste Management

(i) Anaerobic - In an anaerobibioreactor landfill, moisture is added to the waste mass
in the form of recirculated leachate and other sources to obtain optimal moisture levels.
Biodegradation occurs in the absence of oxygen (anaerobically) and produces landfill gas.

Landfill gas, prinarily methane, can be captured to minimize greenhouse gas emissions and
for energy projects.

Figure 12 Anaerobic Bioreactor Landfill

Source: Waste Management

(iii) Hybrid (Aerobic-Anaerobic) - The AerobiecAnaerobic Bioreactor is designed to
accelerate waste degradation by combining attributes of the aerobic and anaerobic bioreactors.
The objective of the sequential aerchitaerobic treatment is to cause the rapid
biodegradation of food andher easily degradable waste in the aerobic stage in order to reduce
the production of organic acids in the anaerobic stage resulting in the earlier onset of
methanogenesis. In this system the uppermost lift or layer of waste is aerated, while the lift

immediately below it receives liquids. Landfill gas is extracted from each lift below the lift
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receiving liquids. Horizontal wells that are installed in each lift during landfill construction
are used convey the air, liquids, and landfill gas. The princigehrstage of the hybrid
approach is that it combines the operational simplicity of the anaerobic process with the
treatment efficiency of the aerobic process. Added benefits include an expanded potential for

destruction of volatile organic compounds in theste mass.

Figure 13: Aerobic-Anaerobic Bioreactor

6.1.3 LANDFILL CAPPING WITH ACTIVE GAS FLARING /EXTRACTION SYSTEM

(a) Landfill Capping is the third option available for reclamation of land. The scientific closure
uses a capping technglpin accordance with SWM rules, 2016 and has in place an intricate
landfill gas collection and conveyance piping network to collect the Methane gas. The scientific
closure strategy comprises of levelling and reforming the existing heap of MSW and
incorpomting environmental mitigation measures including laying of impermeable surface
cover (Geotextile/HDPE sheet), sheet piling to secure the site against ingress of water during
monsoon, landfill gas (predominantly methane) collection and leachate coll@otidreatment

system, development of a green belt and landscaping including a green cover over the dumpsite.

Figure 14: Typical Capped Activity
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(b) The main components of Landfill capping include
® Excavations and Tippingused for shifting and relocation of waste

(i) Soil Compaction and dozingused for compaction of waste to attain specific

compaction ratio
(i) Leachate Managementollection of leachates generated from the capped site.

(iv) Gas Collection ad Flaring Systentor collection of landfill gas generated if any from

the capped landfill.

(c) Landfill capping also involves post closure maintenance for a period of 15 years which includes

monitoring of the groundwater quality, leachate, air qualityund the closed landfill.

Figure 15: Sectional diagram of Top cover system

6.2  ANALYSIS OF THREE OPTIONS

Table 20: Analysis of various option for Kodungaiyur

Ny Bioreactor Landfill Capping with Gas
Sl || FEMEEE)r Bio-Mining (Aerobic-In Situ) Network
1 Benefits a) Waste volume s a) Faster rate ol a) Landfil Gas can be
reduced leading f« degradation of solic trapped and used fg
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L Bioreactor Landfill Capping with Gas
=i | [PEIEIEE Elogibing (Aerobic-In Situ) Network
possibility of land organic material & its power generation o0
reclamation for othel conversion to  soil steam generation i
uses. amendments significant quantit.

b) A useful resourcg b) Avoidance of productior] b) Possibility of land
extraction method ir of methane (greenhous reclamation after wast
which recovered gas) and odour durin relocation in smalle
materials, such a decomposition. footprint and closure
ferrous metals| ¢) |ncrease settlemen| ¢) An impermeable cove
aludm|r|1um, pLasuc, airspace recovery system  allows &
?n g?(ss, can e?o d) Reduce leachate minimum amount  of
I markets exist for = onagement liability an( ~ Water to enter to the
:'\r’]esle'mafna'lls . costs Idandfill bogy | anhd

O fochime et o) Renoal of  SecEases e leaer
material fory other anaerobically recalcitran groundwate ollution

. landfil I compounds (i.e. g p. o
active landfill cells, ammonianitrogen d) Reduces emissions (
thus saving the cost nantirog ). . gases to the air an
buying cover ) Operational  flexibility avoids air inputs into th
material. an?1 sllmple & robusi landfill

. technology '
Also, a market might , e) Simple & robust, leas
exist for stabilized 9) Successfully applied t ) expgnsive metho
humus as compost VHYHUDO = OD among various availabl

d) Combustible Europe (Germany technologies
reclaimed materia Austria, Italy, i N

b » Switzerland and The f) Effectively manages _th
can be used Netherlands), North human and ecologice
prod.uce .energy. . America and Asia (ove risks a_lss.ociated with

e) Slavmgs in thte Idandﬂll half of the number of the remediation site.
closure cos ue ODQG¢OOV LQ
reduction in the IHZ ODQG OO0V
landfill  “footprint" .
due to utilization of h) Reduce environmente
recovered materia risk
from the  waste
reclamation. leads to

f) Hazardous wastes
uncovered during
biomining, especially
at older landfills,
could be manageth
an environmentally
sound manner.

a) lﬁ]ncertmfnty related t¢ o Not suitable for oper a) ';[)hebed(r)r?gr?it(l)?ggﬂ:%rr]?
teh p(Tr ormance 0( dumpsite since in th least 15 vears post
te;:c n0|<_)gy||n ;[erm]: absence of base ling closute )l/mtil P "
e there are chances | completely stabilizes
recovered materia ground water pletely 2es
irinnadteriz:lvshc?;r;e;ctug}; contamination V) Pos_,t%:osure m(_)nltlo:jmg

2 Limitations be separated out frof ) Suitable only if the %eor:ﬁtoring O;HCUtr?eS
deposited waste waste has high organi groundwater quality

b ial viabili content and wast around the close

) _Commerma d\{la “t% stabilization is  not landfill, for at least 15
issue regarding  thy complete ,
benefits from the . o ’ 20years.
revenue from salef | © In-sg_l:_ m?[nltorlng t(;r c)Due to a longel
recovered  materia conditions fo ensure the = oy ploitation  time, the
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L Bioreactor Landfill Capping with Gas
Sn | Parameter Bio-Mining (Aerobic-In Situ) Network
and cost of reclaimes air and liquids follow impermeable syster
land versus the cost similar flow patterns must fulfill design citeria
mining operations. d) Determining the amoun  t0 give a safe and loRg
c) Suitable only after of air required (the rat¢ ~ time protection.
waste stabilization of mass transfer o
d) Workers may be oxygen from the ga
exposed to Hazardou phase to the liquid i
waste during mining unknown)
e) Environmental & €) Aerobic operation cost,
safety issues more than anaerobi
including dust, odoul due to additional capita
and leachate cost on blowers
problers, slope| f) Capital intensive
stability, risks of activity as compared t
formation of simple landfill closure
explosive and option.
poisonous gase
during waste mining
operations
f)  Hardly any market foi
reclaimed material ir
India apart from
usage of soil as dail,
and top cover of
landfill if organic
content is low
g) Requires additinal
land for storage o
recovered
material/soil, until it
is sold/utilized for
other purposes.
h) Delays landfill
closure

6.3  CONCLUSION ON ANALYSIS OF THREE OPTIONS

(a) After analyzing the various reclamation options, its merits, demerits, and cost implications,

GCC has decided to reclaim the land and remove the waste by Biomining. The main factors for

considering biomining are

0] Reclamation of land is possible to maximextent in biomining, and the reclaimed

land can be used for development of Integrated Processing facilities to manage daily incoming

fresh waste.

(ii) *&& GRHVQIW KDYH DQ\ DOWHUQDWLYH RU QHZ ODQG

facilities for processingnd disposal of day to day generated fresh waste for upcoming years.

(iii) Availability of various options for processing/disposal of recoveregrogucts like
use of bieearth as soil fertility enhancer, usage of plastics as RDF in cement plant etc is more

ervironmentally friendly in nature;
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(iv) Compliance to SWM rules 2016.

(v) $OUHDG\ ELRPLQLQJ LV EHLQJ FDUULHG RXW LQ PRVW R
reclamation using biomining technology, so there is local level cost efficient expertise is

available.

(b) Hence it was decided that the biomining is only option which frees up maximum land for future

use (establishment of future waste processing capacity) as well as more cost efficient.
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7 ENVIRONMENTAL AND SociAL MANAGEMENT PLAN

Environmenal and SocialManagement Plan @VP) is asite-specificplan developed to ensure that the project
is implemented in an environmentalnd sociallysustainable manner.SEIP also ensures that project
implementation is carried out in accordance with debigtaking appropriate mitigation measures to minimize
impacts on the environmeahd sociaturing project implementation ESMP will outline Environmentaland
socialaspects as well as their level of risk and protection measures to diminish this isskedtion attempts

to briefly analyse the environmentahd socialimpacts of the proposed project and suggest the possible

mitigation measures and management plans for perceived negative impacts.
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ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN FOR THE PROPOSED PROJECT

Table 21: Environmental and SocialManagement Planfor Biomining

S. Aspect Mitigation measures Responsibility phase Monitoring Monitoring Frequency
No. method indicator
Pre-construction phase
11 Engineering desigl Ensure that the investigation and analysis GCC/PMC, Design/Pre Review the| Minimum  E&S | Once
and alternativg alternative engineering design a| Contractor construction performance of risk and impact;
analysis technologies adopted for the Biominir design and
project cause minimum environmental 4 technology and Minimum or no
social risk and impact during the proje route decided for th¢ impact on local
cycle; project; and Consul| ecology, water
the experts and lear| bodies and forest;
Ensure project circulation plan is made ttog from the
KDG site operations as both biominir experiences gaine| Minimum impact
activity and fresh waste handling at the ¢ from such project§y on land and
takes place simultaneously. Ensure f elsewhere livelihood of local
causes less impact to the project. communities; ang
cost effective ang
Ensure that the proper analysis is carried O&M efficient.
for traffic management while disposing t
RDF, Bio-earth, inerts etc from the proje
site to other location causes less E&S imp
Ensure that the waste water (Leachate) if
generated in during the po®nstruction
activity is collected and treated separately,
Provide odour control equipmentat the
Project Site location to mitigate odo
nuisance.
1.2 | Permits and Obtain all permits and approvals required | GCC/Contracto| Before Keep record of all Permits and One time
approvals E&S aspects during preonstruction,| r construction permit, approvalg approvals are
construction, operation and decommission commences | and authorizations | available

phases.
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Aspect

Mitigation measures

Responsiblity

phase

Monitoring
method

Monitoring
indicator

Frequency

These shall be made available from
TNPCB, TANGEDCO ( to be obtained |
GCC) and other approisarequired for the
project will be obtained.

Ensure that all necessary approvals
construction to be obtained by contractor |
labour license / labour insurance are obtai
before start of construction.

13

Labour
accommodation an
facilities

Identify the suitable location with sufficie
area for security, basic amenities, firt atc.

Follow all relevant provisions of the Contrg
Labour regulation and guidelines f
Workers. Follow all international and nation
regulations for Safety of workers. applical
laws for rented labour accommodation;

Provide adequate number abilets and
uncontaminated water for drinking an
washing;

Labour accommodation and temporarn
shade near work sites shall provid
protection from heat, rain, flooding, insectg
shakes and mosquitoes. It should ha
adequate provisions for emergency sush
fire safety, security, etc;

Adequate healthcare is to be provided for tf
workforce;

Ensure adequate water supply in all toile

Contractor

During Pre
construction

Visual inspection;
Consultations  with
labour, and loca
communities
nearby;

Site inspection;
Facilities made
available;
Type of illness ang
its causes; and

Discussions abou
the level of health
awareness an

safety precaution

taken by  the
workers while
working on the
work site.

All

available as pe
law and standards

Assess
satisfaction
of labourers;

Easy access 0
first-aid box with
required medicine
and accessories
each working site
labour

accommodation,
labour and office
to workers all the

time; and
Arrangement
made with the
Doctors at then
nearest
government healtf
and medical

the facilities

the
leve

Everyday
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S. Aspect Mitigation measures Responsibiity phase Monitoring Monitoring Frequency
No. method indicator

and urinals; Provide separate toilets cener/ private

bathrooms for women laborers and shall f clinic

screened from those for men (marked
vemacular language.

Ensure rest area is provided for the workel

Provide first aid medical kit at labour
accommodation, temporary labour shed a
working site; train the labour for usage g
items in injury, emergency, coordinate wit
nearestgovernment and private medica
centers for the medical services, display tf
contact number of medical doctor(s) an
keep a vehicle for emergency travel all th
time;

As per provisions of WHO and MOHFW|
guidelines of Covidl9, sanitizer, soap,
mask, etc. Isould be made available in
sufficient quantity and its use by the worke
mandatorily and maintain social distancin
all the time;

Ensure medical tests and treatment
Covid-19 positive cases immediately; and

Maintain the required data and documents
site and regularly submit the complianc
report to the PMC.
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Ensure the wider publicity of procedure
functioning and availability of GRC since
the inception of the@roject;

All the grievances received shall b
acknowledged and proper recording ar
tracking should be carried out;

Convenor will be the coordinator for
organizing GRC meetings as require(
writing the proceedings, minutes of meetin

informing the aggrieved party about th

Phase 1 of
LTRIP / RAP
implementation

registered in the
grievance register

Decision taken
with in a
timeframe; and

Court case filed o
withdrawn.

S. Aspect Mitigation measures Responsibiity phase Monitoring Monitoring Frequency
No. method indicator
14 Public disclosure Conducting FGDs and small grouy GCC/PMC, From pre | FGDs, public| Meeting  copies| Pre
consultations. Publication about projeq Contractor construction | disclosure through videos, Photg construction
features in PrinNewspaper, Newsletter /| Registered phase till| the indicated mean clippings efc. twice
leaflets/ Pamphlet and through Radi| Body/ society decommissioni w!th_people resujmg .
. . . ng phase within 5 km radius, Construction
information capsules. o of Ragplcker_s RWA within 5 km phase Quarterly
Internal department communicati. | established in radius, GCC staffs
Disclosure in GCC website. Phase 1 of elected
LTRIP / RAP representatives an Operation
implementati Rag pickers phase Quarterly
Decommis®ni
ng - twice
15 0] Grievance| Establish the efficient grievance redress| (i) GCC Project life | Review the| GRC established;| Monthly
redressal mechan| mechanism and accordingly constitute tfj /PMC, cycle proceeding ang
ism (project level) | grievance redressal committee (GRC) ¢ Contractor minutes off GRC  meetings
(ir) Grievarce outlined in the ESIA project level with| . meetmgs;_ and . held;
Redressal . f all the stakehold (i) Registered Consultations  with
Mechanism for representayves 9 a € stakenholders Body/ Society the members o] Number of case
Ragpickers members, including women and vulnerab of Ragpickers GRC. received and
groups of local communities; established in resolved as
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S. Aspect Mitigation measures Responsibiity phase Monitoring Monitoring Frequency

No. method indicator

decision of GRC, etc;

1.6 Submission off The contractor will prepare implementabl{ (i) Contactor/| From pre | Review of report§ Compliance at thg Onetime /
updated ESMP plan which will be followed| PMC construction and records site As and when
environmental & throughout the entire project life cycle. Th{ (ii) Gcc/ | phase il need arises
social_managemer| pgyp measures will be with respect to aj LTRIP decommissioni
plan (ESMP) / site : . ng phase
environmental plar water, n0|se,leaghate and social aspect Consultant
(SEP): EsMP | related to the project.
implementation anq
reportingfor
(i) Project Level
(i) Progress Reprt
of LTRIP/ RAP

17 Appointment  and The contractor will appoint qualified and Contractor From pre | Review reports an¢ Appointment of| One time
Mobilization of | experienced qualified Environment & construction records qualified ES by
qualified Safety Officer (ESO), who will be mobilized phase til contractor as pe
E;}ggngf'ﬁgér & prior to start of works. ggcgzggs'om RFP

ESO will dedicatedly work and ensurg
implementation of Environmental
Management Plan including Occupationa
Health and Safety measures during th
project implementation.
Construction Phase!- Construction phase involves in clearance of certain portion of land for installation of plant and machinery required for Bioming operations.

ESMP pertaining to this constructionactivity is given below

2.1.

Labour deploymen
and management

Based on the manpower requirement f
project during construction phase th
Contract will deploy the manpower
accordingly.

Contractor,
PMC/GCC

Constructio
phase

Review site
management  an
labour plan; an&ite
inspection

Number and datg
of labour
mobilization; and
Date of starting

works.

Periodically

I This entire biomining project has two phases: (a) Construction Phase & (b) Operations Phase. (a) Construction Phasefcolearisee of part of land required for
installation of equipment & machine (b) Operation Phase comprises of biomining operations where the waste will be stabilized then biominied to diftevaatanac
disposal of different biomined fractions.
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S. Aspect Mitigation measures Responsibiity phase Monitoring Monitoring Frequency

No. method indicator

Accordingly, mobilize the labour/manpowe
on worksite for doing castruction and
operation related activites.
Contractor shall prepare a Labou
Management Plan which shall be reviewe
by the Engineer in charge of PMC an
approved.

22 Sitepreparation Ensure that during installation of plant an| Contractor, Beginning of | Site inspection Visual One time and
machinery required for biomining, during GCC/PMC construction inspection of site | periadically
plant operation the land disturbance i condition  with
minimal and ensure that all the othg respect to before
amenities including plant and machinery al and . during

construciton

constructed on even surface;

Barricading of the specific area earmarke

for plant & machinery , control room,

recovered products storage area. Etc whi

will limit the disturbances or

construction/operational impacts to th

adjacent areas within the premises.

23 SiteCamp Locate the suitable place at the project f¢ Contractor, Prior to start off Review approveq Approved site| Once
the start of civil works, plant and machiner] GCC/PMC construction | site camp and sit¢ plan layout; and
fabrication works at a particular place; office layout; and | Area outside the

Site inspection site camp and sit
Provide water and/or other health/safe gfsﬂce designatec
facilities at the site camp location; No-go area.
Establish asuitable site office in portable
cabin for supervision of works,
Environmental and Social Impact Assessment
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S. Aspect Mitigation measures Responsibiity phase Monitoring Monitoring Frequency
No. method indicator
Designate the area beyond the boundary
the site as Nd@50 areas for all personnel of
site.
No vehicles, machinery, materials an
people shall be permitted in the XBo area
at any time vithout the permission.
24 Barricadingworking | Ensure that the construction site, plant af Contractor Prior tostart of | Site inspection Proper barricading Regularly
site machinery fabrication area should b construction in  place; and
barricaded at all time with adequat and  during Accident or
marking, flags, reflectors etc. to isolate Biomining . casualty reported
. plant operation
from other operating areas.
Ensure that during plant operation an
storage of recovered fractions like RDF,-biq
soil, inerts etc post biomining are clearl
demarcated/barricaded with sheets a
HQVXUH WKDW DOO WKH
mix with each other.
25 Stakeholder Undertake detailed mapping and analysis | Contractor/ Construction | Consultations withl Awareress level| Regularly
consultatios key stakeholders. Based on tstakeholder | PIU/PMC & | phase GCC Workers af of stakeholders
analysis, stakeholder engagement plan| GCC KDG site, | particularly  the
prepared that will be updated as required,; rag_p|cker3 . .ang local .
residents (within § communities,
] ) km radius) beneficiaries  of
Ensure that stakeholder including affecte the proposed
persons are consulted and made aware ah project; and
WKH SURMHFW{V SXUSH
mitigation measures and tirfeame; and Perception of
residents within 5
Maintain the records and documentation km - radius,
the procedure followed and the output g Potential
Temporary
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S. Aspect Mitigation measures Responsibiity phase Monitoring Monitoring Frequency

No. method indicator
stakeholder engagement. economic Impactg

about the projec
and its impact ang
mitigation
measures.

26 Traffic managem& | Contractor shall prepare a Traffig Contractor, Constructio Review traffic | Implementation of Daily
Management Plant in consultation witf GCT PMC phase management plar| traffic
GCC/PMC: and management pla
To ensure separate route is made for vehic Site inspection il%?:]qg::ely; of
that tra.nsport.fresh genera'ted waste to { complaints
KDG site during construction phase. Th received: and
routing should be in such a way that vehiclg Incidence of
carrying fresh waste and vehicles involve accidents
in biomining plant construction actty
IROORZ VHSDUDWH URXW
other. Ensure implementation of this traffi
management plan during construction phag
Holding area shall be provided within th¢
site for vehicles waiting to deliver loads g
site to avoid queuing outsided site;

Ensure that the vehicles follow speed norn
of the traffic department; and

Investigate and respond to complaints abg
traffic.

27 Plant andnachinery | Readymade or prefabricated machineri¢ Contractor, Constructio Site inspection Noise level and Periodically
which requires minor modifications shall b¢ GCC/ PMC phase working of heavy
used for installation of bioming plant and machineries in
machinery into order to increase wor order; ano_l
efficiency and minimize the construction Constructlon -

_ material and its
period;
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S. Aspect Mitigation measures Responsibiity phase Monitoring Monitoring Frequency
No. method indicator
The materials that are used in biominin transportation
plant and machinery are properly covere follow the norms.
with Tarpaulin when arriving at site;
28 Constructiol Construction material stored @pen shall be | Contractor, Constructio Site inspection; an¢ Clean and Periodically
material and plan| covered in order to avoid wirdlown dust | GCC/PMC phase Review the materia] organized storag
Imachinery  items emjssions: record maintained. | site;
storage and
Ensure and .maintain recqrd of prop'e Incidence of
stacking, loading and unloading of materig injury in loading,
and provide sufficient space for the unloading and
movement of heavy vehicles inside the yar handling the
Ensure handling the plarsnd machinery material.
handling safely by the labour;
29 Noise during| Ensure that all the vehicles that are involvg Contractor Constructio Review of | Level of noise | Regularly
biomining plant| in both construction and operation phases phase monitoring records | generated; and
construction  and | piomining activity are serviced regularly | Number of
vehicle movement Random Noise registered
measurements complaints

Acoustic enclosure measuresvill be
provided during operation to reduce noig
level of machinery and DG set during
construction;

Contractor to maintain the proper record fq
all the construction vehicles, plant an
machinery which shall have the valid fitheg
certificate, NOC, insurance, etc.

The vehicle movement inside and outs
shall be regulated so that there is less trg

and less honking is done.

Ensure noise level in the residential an
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activity.

Transportation of required constructio

Review of air
pollution  control

measures,;

Air pollution
mitigation

S. Aspect Mitigation measures Responsibiity phase Monitoring Monitoring Frequency
No. method indicator
industrial areas within the permissible limit
Provision of geen belt around the Projec
site which will act as a noise barrier betweg
project and surrounding area.
2.10 | Dustemissions Vehicles/trucks  carrying  constructior] Contractor Constructio Site inspection; Emission from| Regularly
material for biomining plant and machinery phase plant and nearby
shall be covered with tarpaulin sheet t _ roads used fo
avoid spillage: Reyle\_/v of dust| construction ;
emission  contro
. . measures.
DG set if used at site shall have adequg Dust  mitigation
stack height as per TNPGBquirement; measures
followed; and
Ensure that the roads used for shifting, a
sprayed with water to avoid dust emissior| Number of
due to vehicle movement. complamts
received.
Periodic emission check for vehicleg
Vehicles having PUC Certificates will be
used during construction.
Provision of Person&rotective Equipment
such as face mask, gloves, nose masks
goggles for all the workers.
Provision of thick green belt in and aroun
the facility to control the dust/air emissions
2.11 | Air quality Water sprinkling in all roads/routes whicl Contractor Constructio Site inspection; Fuel emission Regularly
are used during biomining constructio phase from vehicles;
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S. Aspect Mitigation measures Responsibiity phase Monitoring Monitoring Frequency
No. method indicator
materials should be done in covere measures
vehicles/with tarpaulins to prevent fugitive followed; and
emissions;
Number of
. . o . complaints
Vehicles having PUC Certifitas will be received.
used.
Stack heights for DG sets to be maintaine
in accordance with CPCB/MoEF norms;
Provision of Personal Protective Equipmel
such as face mask, gloves, nose masks
goggles for all the workers.
Provision of thick green belt in and aroun
the facility to control the dust/air emissions
2.12 | Odour Use of herbal sanitizer and deodorizer f¢ Contractor Constructio Site inspection an¢ Odour mitigation| Regularly
control of odour that is generated durin phase review of odour| measures
construction phase. control measures, | followed; and
Number of
complaints
received.
2.13 | Water Quality| The waste water generated from durin Contractor Constructio Site inspection; an¢ Fuel or Regularly
(Ground and surfac( construction shall be collected & treate phase Review of spillage lubricant
water) separately or diverted to nearby STP fq control spillage;
measures.
proper treatment andisposal.
Preparation of spill response plang
particularly for fuel and oil storage areas.
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necessary precaution and safgtsactices
prior to commencement of works and durin
operations;

Ensure availability and mandatory use (¢
PPEs at the site;

Ensure sufficient quantity of all PPES
necessary safety appliances such as saf
goggles, helmets, boots, safety belts, €
plugs, mask, etc. to workers and staffs;

First Aid centers with faciliies to be
provided near the biomining plant area ar
at various biomining project locations;

Emergency Preparedness plans shall
prepared and implemented for all manpow
working centresand its field extension

workers with PPH
and safety measure
while working on
work site.

PPEs;

Awareness leve
about the use o
PPEs; and
Incidence of
injury, accident,
infirmity.

S. Aspect Mitigation measures Responsibiity phase Monitoring Monitoring Frequency
No. method indicator
2.14 | Protectionof lakes/| Contractor shall ensure that waste wat{ Contractor Constructio Site inspection; Fuel or Regularly
water bodies generated during the construction pha phase functioning of and| lubricant
GRHVQTW FRQWDPLQDWH Review of spillage spillage;
and may be diverted to nearby STP ( th control
contractor shall approach GCC to facilitat measures.
treatment of waste water imearby STP till Site inspection Treated watel
Leachate Management system with 100 characterisrtics
scientific disposal in compliance with from STP
relevant rules and regulationsecomes
operational);
2.15 | Safety ofworkforce | The workers and contractors involved in th Contractor, Construction | Site inspection; an¢ Quantity and| Everyday
construction activities will be trained on th{ GCC/PMC phase Observation off timely supply of
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S. Aspect Mitigation measures Responsibiity phase Monitoring Monitoring Frequency
No. method indicator

centres.

An Environment Health & Safety policy
shall be prepared and implemente
throughout the activities area;

Routine inspections, housekeeping an
maintenance will be carried out at regula
intervals;

The site should be praled with ambulance
and should contain the number of neark
hospital phone number;

Provision of fire extinguishers, fire hydran
system, fire engine to be provided at site
case of emergency and all the staff should
trained on how to handle in casé fire
accidents;

Proper retro reflective warning signage wi
be installed at various locations plant area

Hazard Identification & Risk Assessmen
analysis shall be prepared for all activities;

The contractor will comply with all thg
precautions as required for ensuring the sa
of the workmen as per the International Lal
Organization (ILO )and applicable laws
India and Tamil Nadu state as applicable.

Environmental and Social Impact Assessment
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S. Aspect
No.

Mitigation measures

Responsiblity

phase

Monitoring
method

Monitoring
indicator

Frequency

2.16 | Work-zone

Management

safety

Proper refto reflective warning signage will
be installed on the access road next to t
construction site about movement of plaj
machinery and vehicles.

There shall be adequate lightin
arrangement at night and adequa
barricading to prevent mishaps afte
construction activity ceases for the day.

All operational areas shall be acces
controlled. Watch and ward facilities at al
times shall be providedylthe contractor;

A readily available first aid unit with
necessary supplies, drinking water, restir
shed, sanitation etc shall be made availal
in every work zone.

Contractor,
GCC/PMC

Constructio
phase

Site inspection

Availability of
safety measures

Absence of safety
Incidents

Everyday

2.17 | Exposure

to

electrical equipment

The Contractor shall take all require
precautions to prevent danger from electric
equipments during construction phase.

All electrical devices to be marked with
warning signs. Use the symbol of danger
warning of high electricity voltage or curren
flow on cable boxes or where required t
avoid any incidence of current shock ¢
electrocution; and

Provision of specialized electrical safet

Contractor,
PIU/PMC

Construction
phase

Site inspection;
Observation
power

system; and

of]
supply

Electricity = safety
precaution taken by
workers while
working on work
site.

of
shock,

Incidence
current
injury,
electrocution

Daily
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S. Aspect Mitigation measures Responsibiity phase Monitoring Monitoring Frequency
No. method indicator
training to those womrs working with or
around exposed components of electn
circuits.
2.18 | Fire Ensure that no smoking is permitted on th Contractor Construction | Inspect Number of Fire| Periodically
Safety working site; phag Attendance registe| incidents;
for firefighting
Ensure that sufficient and certifieg training conducted Cef"f'efj
firefighting equipment are placed an and _extmgwshers :
R ) in appropriate
maintained on the site; Observation of fire locations; and
extinguishers  ang
Equip all fuel stores and wastorage areas certificate at thg Workers
with fire extinguishers; sites. knowledge to
operate the fire
Provision of fire extinguishers, fire hydran extinguisher
system, fire engine to be provided at site
case of emergency and all the staff should
trained on how to handle in case of fir
accidents.
Ensure that alivorkforce and staff on site
are aware of the location of firefighting
equipment on the site; and
Conduct training program on use 0
extinguishers, sand, etc for fifghting and
ensure that they are trained in its operatior
2.19 | Emergency Contractor shall ensure efficien| Contractor, Construction | Inspect attendanc| DMP in place; Whenrequired
response to manag communication system in place which wil GCC/ PMC Phase register for training
cyclone and_ .othe be required during occurrence of any natur program; and Communication.
disaster conditions hazard: Inspect fire system in
' extinguishers  ang existence;
certificate

Evacuation plashall be in place for the site
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processing facilities which shall K
established at the Kodungaiyur site p
biomining completion. Prior to thishey shall
have access to designated areas of the pr
site as per LTRIPRAP implementation.
Creation of a registered/ cooperative socie
as part of LTRIP RAP implementation to
represent ragpickers on all matter
pertaining to the above

construction phase.
Establishment  of
Registered/
cooperative society
as per LTRIPRAP

Ragpickers society
negotiates with
GCcC/

S. Aspect Mitigation measures Responsibiity phase Monitoring Monitoring Frequency
No. method indicator
Display of
Evacuation plan or route is displayed clear evacuation route;
through signs or picture at prominent place )
within the sites; Capacity of
workers to
) o o manage; and
Ensure effective coordination within the
workforce and concerned departments a Disaster and
display contact number of conoed emergency
persons at prominent places; and situations
Earmarking of assembly points.
Conduct training program and mock drills t
workers to deal with the disaster situatior,
due to occurrence of cyclones and tsunam
Social aspect
2.20 | Compensation an{ Both GCC & GoTN were of the opinion th{ GCC Pre - | Baseline Survey Compliance ag Periodically
Assistances tq cash compensation shall neither Constructio with cutoff date approved timeline
potential temporary sustainable in the long run nor fisca Phase to Pog Official
economic impacts | prudent. Hence it has beetecided that commissioning| demarcation of
instead of cash compensation as per ECS phase access tg
Temporary
GCC shall ensure that the ragpickers shal Dumping  Ground
gainfully employed in the proposed wag during project
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S. Aspect Mitigation measures Responsibiity phase Monitoring Monitoring Frequency
No. method indicator

Concessionaires t

finalize long term

employment options

post commissioning

phase.
2.21 | Lossof access The contractor shall ensure that access| Contractor &| Constructio Visual inspection Crossing/ acces| Regularly

connecting roadsmarket, residence and PMC/GCC closed

other places should be congested to t
minimum possible extent. In case, it i
unavoidable, then alternate route should

provided to people. The nearby residents
km radius) should be made aware about t
traffic management/diveion plan along

with expected deadline for the completion ¢
work. After completion of the work, the
access should be restored as per origil
condition. Proper information shall be
disclosed through newspapers, multimedi
signage boards, radio, bannets e

3. Operation PhaseIn the Operation phase, the legacy waste will be stabilized and processed in the Biomi
like RDF, Bio-soil, metals, inerts etc. After this process the recovered fractions will be disposed in complia

ning plant where the waste gets seqghinatio different fraction
nce to existing rules andlegpns.

3.1

Labour deploymen
and management

Based on the manpower requirement f
project duing operation phase the Contrag
will deploy the manpower accordingly.

Accordingly, mobilize the labour/manpowe
on worksite for doing operation relate(
activites.

Contractor shall prepare a Labou
Management Plan which shall be revieweg
by the Engineer in charge of PMC ang

approved.

Contractor,
PMC/GCC

Operation
phase

Review site
management  an
labour plan; and Sitg
inspection

Number and datg
of labour
mobilization; and
Date of starting
works.

Periodically
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S. Aspect Mitigation measures Responsibiity phase Monitoring Monitoring Frequency

No. method indicator

3.2 Traffic managemat | Contractor shall prepare a Traffi¢ Contractor, Operation Review traffic| Implementation off Daily

Management Plant in consultation witf GCQ PMC phase management plan traffic

GCC/PMC: and management pla
Site inspection adequately;

Ens_ure that separate route is made f ?:r:];;rnts of

vehicles that transport fresh generated wa received: and

to the KDG site during operational phase Incidence of

The routing should be in such a way th; accidents

vehides carrying fresh waste and vehicle

involved in biomining plant operation

activities like (waste shifting, RDF disposal

bio earth disposal, inert disposal etc) follo

VHSDUDWH URXWHYV DQG

Ensure implementation of this traffig

managment plan during operation phase.

Ensure the recovered products disposal li

RDF, inerts are done at night time or at timg

whenever the traffic congestion is minimal

Ensure that the vehicles follow speed norn

of the traffic department; and

Investigate and respond to complaints abg

traffic.

3.3 Noise from| Ensure that all the vehicles that are involvg Contractor Operation Review of | Level of noise | Regularly
biomining plant,| in operation phases of biomining activity ar, phase monitoring records | generated; and
mac_:hineries and serviced regularly. _ Nur_nber of
vehicles Random Noisg registered

The biomining plant and machinery item measurements complaints
like trommel, conveyors, density separato
Shredder etc are following regular & timely
maintenance schedule to avoid noig
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S. Aspect Mitigation measures Responsibiity phase Monitoring Monitoring Frequency
No. method indicator

emulating from plant operations.

All plant and machinery to be used sha
conform to the revant Indian Standards
(IS), kept in good working order, properly
maintained and inspected regularly;

Acoustic enclosure measures will b
provided during operation to reduce noig
level of machinery and DG set;

Contractor to maintain the proper recood f
all the construction vehicles, plant an
machinery which shall have the valid fithes
certificate, NOC, insurance, etc.

The vehicle movement inside and outs
shall be regulated so that there is less trg
and less honking is done.

The vehicle used for disposal shall be ug
only during time when the traffic moveme
is minimal;

Ensure noise level in the residential an
industrial areas within the permissible limit
Regular monitoring of noise shall bg
conducted at site during the opi@opas of
machines and equipment; and

Technicians/mechanics working on nois
generating machineries will use PPEs su
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S. Aspect Mitigation measures Responsibiity phase Monitoring Monitoring Frequency
No. method indicator

as ear plug, muffler, etc.

Provision of green belt around the Proje
site which will act as a noise barrier betweg
project and surrouding area.

3.4 Dustemissions Trucks carrying waste during biomining Contractor Operation Site inspection; Emission from| Regularly
operations shall badequately covered with phase plant and nearby
tarpaulin sheet to avoid the dust pollutio roads used fo

Review of dust biomining

and the material spillage; L .
emission  contro| operations;

measures.

DG set if used at site shall have adequg

stack height as per TNPCB requirement; Dust mitigation
measures

Ensure that the roads used for wast followed; and

shifting, operations and disposal apeag/ed

with water to avoid dust emissions due { Numbe_r of

vehicle movement. complamts
received.

Transportation of RDF, soil and fing
aggregates etc should be done in cover
vehicles/with tarpaulins to prevent fugitive
emissions;

Periodic emission check for vehicleg
Vehicles havingPUC Certificates will be
used for transportation and disposal

Provision of Personal Protective Equipmet
such as face mask, gloves, nose masks

goggles for all the workers.

Provision of thick green belt in and aroun
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S. Aspect Mitigation measures Responsibiity phase Monitoring Monitoring Frequency
No. method indicator
the facility to control the dust/air emissions
35 Air quality Water sprinkling in all roads/routes wher( Contractor Operation Siteinspection; Fuel emission Regularly
the biomining activity like waste shifting, phase from vehicles;
disposal etc should be used to redu i oo )
airborne dust at sites: Review of air| Air pollution
' pollution  control| mitigation
. . i measures; measures
Transportation of RDF, soil and fing followed: and
aggregates etc should be done in cover
vehicles/with tarpaulins tprevent fugitive Number of
emissions; complaints
received.
Vehicles having PUC Certificates will be
used for transportation and disposal . All th
tippers used for waste transportation shou
be covered with Tarpaulin.
Stack heights for DG sets to be maintaine
in accordance with CFHEIMOEF norms;
Provision of Personal Protective Equipmel
such as face mask, gloves, nose masks
goggles for all the workers.
Provision of thick green belt in and aroun
the facility to control the dust/air emissions
3.6 Odour Use of herbal sanitizer and deodorizer f¢ Contractor Operation Site inspection an¢ Odour mitigation| Regularly
control of odour thatis generated during phase review of odour| measures

plant operations, waste turning, operatior

and shifting of waste.

control measures,

followed; and
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S. Aspect Mitigation measures Responsibiity phase Monitoring Monitoring Frequency
No. method indicator
Number of
complaints
received.
3.7 Water Quality| Installation of leachate Treatment plant fqg Contractor Operation Site inspection; Fuel or Regularly
(Ground and surfac( collection and treatment of leachat phase functioning of | lubricant
water) generated during biomining operations s leachate treatmen spillage; and
that the leachate generated from wag ELaiIT;g?angoEter\gfwo Outout ‘
utput parameter
ELRPLQLQJ RSHUDWLRQV measures. of treated lachate
ground and wrface water nearby. from Leachate
Treatment Plant
Preparation of spill response plans
particularly for fuel and oil storage areas.
The waste water generated from vehicl
plant and machinery washing shall b
collected & treated separately in nearby ST
or shall be diverted theachate Treatment
plant to ensure proper treatment ar
disposal.
3.8 Protectionof lakes/| Contractor shall ensure that all vehicle | Contractor Operation Site inspection; Fuel or Regularly
water bodies machinery and equipment operatior phase functioning of | lubricant
maintenance and refueling will be carrie leachate treatmer spillage; and
out in such a manner that spillagefoéls EL?IT;Q?SO??QFWO outout ‘

) . X utput parameter
and lubricants Wlll not contaminate thgq measures. of treated leachat
nearby water bodies ; from Leachate

Treatment Plant
Contractor shall ensure that the leacha
generated from the biomining operations Underground
collected and treated in Leachate water  pollution
Management system with 100% scientifi mitigation
disposal in compliance withelevant rules measures
followed.

Environmental and Social Impact Assessment




Preparation of Detailed Feasibility Report and providing Transaction Advisory Services for Reclamation of Kodungaiyur Dumpin

Ground for Greater Chennai Corporation

S. Aspect Mitigation measures Responsiblity phase Monitoring Monitoring Frequency
No. method indicator
and regulations in order to prevent
contamination of water bodies nearby.
3.9 Safety ofworkforce | Adequate precautions shall be taken | Contractor, Operation Site inspection; an¢ Quantity and| Everyday
prevent theaccidents from the biomining] GCC/PMC phase Observation off timely supply of
plant and machineries. All machines sha workers with PPE PPEs;
confirm to the relevant Indian Standard anc_i safety measure Awareness  leve
Code and shall be regularly inspected for i while _worklng on| about the use o
i - work site. PPEs; and
working condition; Incidence of
injury, accident,
The workers and contractors involved in th infirmity.

operation activities will be traed on the
necessary precaution and safety practig
prior to commencement of works and durin
operations;

Ensure availability and mandatory use (
PPEs at the site;

Ensure sufficient quantity of all PPEs
necessary safety appliances such as saf
gogdes, helmets, boots, safety belts, e
plugs, mask, etc. to workers and staffs;
First Aid centers with facilities to be
provided near the biomining plant area ar
at various biomining project locations;

Emergency Preparedness plans shall
prepared andnplemented for all manpower
working centres and its field extensio
centres.
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S. Aspect Mitigation measures Responsibiity phase Monitoring Monitoring Frequency
No. method indicator

An Environment Health & Safety policy
shall be prepared and implemente
throughout the activities area;

Routine inspections, housekeeping an
maintenance will be carried out agular
intervals;

The site should be provided with ambulang
and should contain the number of neark
hospital phone number;

Provision of fire extinguishers, fire hydran
system, fire engine to be provided at site
case of emergency and all the staffigld be
trained on how to handle in case of fir
accidents;

Proper retro reflective warning signage wi
be installed at various locations o
Biomining plant and at waste
storage/disposal locations. plant machine
and vehicles.

Hazard Identification & Bk Assessment
analysis shall be prepared for all activities;

The contractor will comply with all the
precautions as required for ensuring th
safety of the workmen as per th
International Labor Organization (ILO )and
applicable laws of India an@amil Nadu
state as applicable.
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S.
No

Aspect

Mitigation measures

Responsiblity

phase

Monitoring
method

Monitoring
indicator

Frequency

3.10

Work-zone
Management

safety

Temporary barricades shall be provided
delineate project activity area as we
material stacking areas. The project activi
site and the labour facility shall be
appopriately barricaded to prevent entr
and accidental tregsassing of workers,
staff and others;

All operational areas shall be acces
controlled. Watch and ward facilities at al
times shall be provided by the contractor;

Proper retro reflective warning signage wi
be installed on the access road next to {
construction site about movement of plaj
machinery and vehicles.

There shall be adequate lightin
arrangement at night and adequa
barricading to prevent mishaps teaf
construction activity ceases for the day.

A readily available first aid unit with
necessary supplies, drinking water, restin
shed, sanitation etc shall be made availal
in every work zone.

Contractor,
GCC/PMC

Operation
phase

Site inspection

Availability of
safety measures

Everyday

Absence of safety
Incidents

3.11

Exposure to
electrical equipment|

The Contractor shall take all require
precautions to prevent danger from electric|
equipments that are involved in biominin
plant andmachinery and it the electricity
supply location at biomining plant;

Contractor,
PIU/PMC

Operation
phase

Site inspection;
Observation of
powe supply
system; and

Electricity  safety
precaution taken by
workers while

Incidence of
current shock
injury,
electrocution

Daily
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S. Aspect Mitigation measures Responsibiity phase Monitoring Monitoring Frequency
No. method indicator

All electrical devices to be marked with working on work

warning signs. Use the symbol of danger site.

warning of high electricity voltage or curren
flow on cable boxes or where required t
avoid anyincidence of current shock of
electrocution; and

Provision of specialized electrical safet
training to those workers working with of
around exposed components of electn

circuits.
3.12 | Fire Ensure that no smoking is permitted on th Contractor Operation Inspect Number of Fie | Periodically
Safety working site; phase Attendance registe| incidents;

for firefighting
training conducted| Certified

and extinguishers

in appropriate
Observation of fireg locations; and
extinguishers  ang
Equip all fuel stores and waste storage ar¢ certificate at thg Workers

with fire extinguishers; sites. knowledge to
operate the firg
extinguisher

Ensure that sufficient and certified
firefighting equipment are placed an
maintained on the site;

Provision of fire extinguishers, fire hydran
system, fire engine to be provided at site
caseof emergency and all the staff should b
trained on how to handle in case of fir
accidents.

Ensure that all workforce and staff on sit
are aware of the location of firefighting

equipment on the site; and

Conduct training program on use 0
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S. Aspect Mitigation measures Responsibiity phase Monitoring Monitoring Frequency
No. method indicator
extinguishes, sand, etc for firfighting and
ensure that they are trained in its operation
3.13 | Emergency Contractor shall ensure efficien] Contractor, Operation Inspect attendanc| DMP in place; Whenrequired
response to manag communication system in place which wil GCC/ PMC Phase register for training
cyclone and othe| pe required during occurrence of any natur program; and Communication
disaster conditions hazard: Inspect fire system in
' extinguishers  anq existence;
) ) ] certificate
Evacuation plan shall be in place for the sit Display of
evacuation route;
Evacuation plan or route is displayed clear
through signs or picture at prominent place Capacity of
within the sites; workers to
manage; and
Ensure effective coordination within the .
Disaster and
workforce and concerned departments a emergency
display contact number of concerne situations
persons at prominent places; and
Earmarking of assembly points.
Conduct training program and mock drills t
workers to deal with the dister situations
due to occurrence of cyclones and tsunam
3.14 | Access to | Contractor Registered Body/ Society of Contractor, PreOperation | As per approved As per approveq As per approveq
Ragpickersin fresh | Ragpickers & GCC shall ensure a | Registered & Operation| LTRIP/ RAP LTRIP/ RAP LTRIP/ RAP
waste disposalreas Body/ Society| Phase No. of Ragpckers

streamlined process for identification o
ragpickers andgiving themaccess to the

fresh waste disposal areas within project s

of Ragpickers
& GCC

givenaccess

3.Decommissioning phase
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construction clean
up

facilities, temporary fencing, structures an
other items from the project site includin
plant and machinery;

Clean up and remove any spills an
contaminated soil in the appropriate manne

Level the disturbed area and restore to
condition of existig road level inside the
site; and

Ensure site is fully clean and tidy before th
exit and prior to its handover to the office
of GCC and other authorized persons.

construction

phase
operation
phase

and

Review of record of
activities upon
completion of
construction phas
and commissioning
phase

sites in original
condition; and
Sites are fully
rehabilitated prior
to commissioning
of project

S. Aspect Mitigation measures Responsibiity phase Monitoring Monitoring Frequency

No. method indicator

31 Site clearance an| Remove all construction equipment Contractor After Site inspection; and Restoration  of | Weekly
rehabilitation/ Post| vehicles, surplus materials, site offic completion of construction
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7.2 ENVIRONMENTAL MONITORING PLAN FOR THE PROPOSEDPROJECT
Environment Monitoring Plan is detection of any potential impacts of project on the groundwater, surface water
and ambient air in the vicinity dfite. This is required to evaluate the performance of project site and to monitor
potential environmental impacts and public health and safety risks from any contaminant release during the
construction and operation stage. The different types of Enviraiaidonitoring considered for project is given

below

7.2.1 BASELINE ENVIRONMENTAL MONITORING
The base line environmental monitoring will be done in order to set the present baseline standards of all the
environmental parameters with respect to air, water, mbéseThese values will act as base value for monitoring
and evaluation during construction and operation phase of biomining. The various monitoring to be done are given

below

Project Stage: PreConstruction : Baseline Air Quality Monitoring

Parameter PM10, PM2.5, SO2, NOx, CO and Pb etc as per CPCB guidelines
B | Sampling Method Use method specified by CPCB for analysis
Standards National Ambient Air QualityStandards 2009, Air (Prevention and Control
Pollution) Act,1981 Or relevant CPCB standards/guidelines
D | Frequency Before Preconstruction
E | Duration As per CPCB guidelines for monitoring
F | Location Minimum 6 locations (Within site and outsidée) one in upwind, one in cross wif
and 2 in downwind direction and 2 outside site nearby 500m radius of site and [
if any.
G | Implementation Contractor througiNABET Accredited Labs
H | Supervision PMC & GCC

Project Stage: PreConstruction : Baselne Water Quality Monitoring ( Ground and Surface Water)

Parameter IS 10500:2012 drinking water parameters for both ground and surface water

B | Sampling Method Grab sample to be collected and analysis as per Standard Methods for Examin
water and Wastewater.

C | Standards Indian standards for Inland Surface Water (IS; 2296, 1982) and for Drinking watg
10500,2012) Or relevant CPCB standards / guidelines

Frequency Before Preconstruction
E | Duration -
Location Minimum 4 locationsground water from the nearest tube well or bore well near

periphery of site and within site from monitoring bore wells for ground wate

Minimum 4 locationsSurface water within 2 km radius of site periphery

Implementation Contractor thragh NABET Accredited Labs
H | Supervision PMC/GCC

Environmental and Social Impact Assessment
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Project Stage: PreConstruction : Baseline Noise level Monitoring

Parameter NoiseLevelson dB (A) scale
B | Sampling Method | Free field at 1 m from the equipment whose noise level are being measured
Equivalent noise levels using an integrated noise level meter kept at a distance
from edge of pavement
C | Standards National Ambient Air Quality Standards in respechoise, Noise Pollution (Regulatio
and Control) Rules, 2000
Frequency Preconstruction phase
E | Duration Reading to be taken at 15 seconds interval for 15 minutes every hour and then
out for analysis
F | Location Minimum 10locationsWithin Site (DG set, Plant site, waste excavation is) and ou
habitation which is nearby 500 m radius of site
Implementation Contractor through NABET Accredited Labs
H | Supervision PMC/GCC

Project Stage: PreConstruction : Baseline Odour level Monitoring

Parameter H2S level within and next PS
B | Sampling Method | Use method specified by CPCB for analysis
C | Standards National Ambient Air Quality Standards 2009, Air (Prevention @odtrol of Pollution)
Act,1981 Or relevant CPCB standards/guidelines
D | Frequency Pre construction
E | Duration As per CPCB guidelines for monitoring
F | Location Plant area. Minimum 2 locations and outside minimum 5 locations with 100 m ra|
G | Implementation Contractor through NABET Accredited Labs
H | Supervision PMC/GCC
7.2.2 ENVIRONMENTAL MONITORING DURING CONSTRUCTION AND OPERATION PHASE

Project Stage: Construction & Operation Phase : Air Quality Monitoring

A | Parameter PM10, PM2.5, SO2, NOx, CO and Pb etc as per CPCB guidelines
B | Sampling Method Use method specified by CPCB for analysis
C | Standards National Ambient Air QualityStandards 2009, Air (Prevention and Control
Pollution) Act,1981 Or relevant CPCB standards/guidelines
Frequency Monthly
E | Duration As per CPCB guidelines for monitoring
Location Minimum 6 locations (Within site and outside site) oneljivind, one in cross win
and 2 in downwind direction and 2 outside site nearby 500m radius of site and I
if any.
Implementation Contractor through NABET Accredited Labs
H | Supervision PMC & GCC
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Project Stage: Construction & Operation Phase Water Quality Monitoring ( Ground and Surface Water)

A | Parameter IS 10500:2012 drinking water parameters for both ground and surface water
B | Sampling Method Grab sample to be collected and analysis as per Standard Methods for Examin
water andNVastewater.
C | Standards Indian standards for Inland Surface Water (IS; 2296, 1982) and for Drinking watg
10500,2012) Or relevant CPCB standards / guidelines
Frequency Monthly
E | Duration -
Location Minimum 4 locationsground water fronthe nearest tube well or bore well near 5
periphery of site and within site from monitoring bore wells for ground watg
Minimum 4 locationsSurface water within 2 km radius of site periphery
Implementation Contractor through NABET Accredited Labs
H | Supervision PMC/GCC

Project Stage: Construction & Operation Phase : Noise level Monitoring

Parameter NoiseLevelson dB (A) scale

B | Sampling Method | Free field at 1 m from the equipment whose noise level are being measured
Equivalent noise levels using an integrated noise level meter kept at a distance
from edge of pavement

C | Standards National Ambient Air Quality Standards in respechoise, Noise Pollution (Regulatio
and Control) Rules, 2000

D | Frequency Monthly

E | Duration Reading to be taken at 15 seconds interval for 15 minutes every hour and then
out for analysis

F | Location Minimum 10 locationgWithin Site (DG set, Plardite, waste excavation is) and outs
habitation which is nearby 500 m radius of site

G | Implementation Contractor through NABET Accredited Labs

H | Supervision PMC/GCC

Project Stage: Construction & Operation Phase : Odour level Monitoring

Parameter H2S level within and next PS
B | Sampling Method | Use method specified by CPCB for analysis
Standards National Ambient Air Quality Standards 2009, frevention and Control of Pollutior
Act,1981 Or relevant CPCB standards/guidelines
D | Frequency Pre construction
E | Duration As per CPCB guidelines for monitoring
F | Location Plant area. Minimum 2 locations and outside minimum 5 locations with 100iusral
G | Implementation Contractor through NABET Accredited Labs
H | Supervision PMC/GCC

Environmental and Social Impact Assessment




m Preparation of Detailed Feasibility Report and providing Transaction Advisory Services for Reclamation of Kodungaiyur
Dumping Ground for Greater Chennai Corporation

Project Stage: Construction & Operation Phase : Leachate

A | Parameter As per treated leachate standards specified in SWM rules 2016
B | Sampling Method | Use methodpecified by CPCB for analysis
C | Standards CPCB standards/guidelines
D | Frequency Monthly
E | Duration As per CPCB guidelines for monitoring
F | Location At inlet & oulet of Leachate Management system with 100% scientific dispos
compliance with relevant rules and regulations
Implementation Contractor through NABERAccredited Labs
H | Supervision PMC/GCC

7.3 DISASTER MANAGEMENT PLAN:

(a) The Disaster Management Plan (DMP) is aimed to ensure safety of life, protection of
environment, protection of installation, restoration of production and salvage operations in this
same oder of priorities. For effective implementation of DMP, it should be widely circulated,
and a personnel training is to be provided through rehearsals/drills. To tackle the consequences
of a major emergency inside the plant or immediate vicinity of thet,pda®DMP has to be
formulated and this planned emergency document is called DMP. The objective of the DMP is
to make use of the combined resources of the plant and the outside services to achieve the
following:

0] To localize the emergency and if possiblenaate it;

(i) To minimize the effects of the accident on people and property;
(iii) Effect the rescue and medical treatment of casualties;

(iv) Safeguard other people;

(v) Evacuate people to safe areas;

(vi) Informing and collaborating with statutory authorities;

(viiy  Provide authoritative information to news media;

(viii)  Initially contain and ultimately bring the incident under control;

(ix) Preserve relevant records and equipment for the subsequent enquiry into the cause and

circumstances of the emergency;

(x) Investigating and takpg steps to prevent reoccurrence
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(xi) In effect, it is to optimize operational efficiency to rescue rehabilitation and render
medical help and to restore normalcy. The following components of DMP include the
following:

7.3.1 EMERGENCY PREPAREDNESSPLAN

(a) Emergency Pigaredness Plan for operational period of proposed plant is also crucial ensuring

accident free and minimized occupational hazard approach for staff deployed in operations.

(b) The proposed emergency preparedness plan shall be designed, prepared and intplgmente
Manager Safety, Health & Quality of Environmental management department following the
National Environmental Emergency Plan and OSHA guidelines and the plant operations shall

be certified for ISO management system by third party or accredited agency.

(c) Any emergency starts as a small incident that may become a major accident if not controlled in
time. At the initial stages, the incident organization chart (would be prepared separately for each
facility) shall need to be put into action. If the incidgnes beyond control, the Main Incident
Controller will need to actuate the-gite plan at the appropriate stage as considered necessary.
During idle shift/ holidays, the security personnel will combat the incident as per the
organization chart and at tsame time inform various emergency controllers for guidance and
control the situation

(d) Response operations should always cover these four phases:
® Discovery and alarm
(i) Evaluation, notification and plan invocation
(iii) Containment and counter measures
(iv) Clean up andlisposal

(e) The site controller will maintain a list of emergency handling equipment including details of
fire extinguishers, first aid kit, public information, protective clothing, and personal protective
equipment for emergency handlers etc. Details effianagement services of Chennai city and
neighbouring hospitals & necessary emergency provisions applicable to the handling, treatment
or disposal of certain pollutants will be available with site controller in his operating checklist.
Crane, ambulanceiré tender, soil, tippers etc may be used.

7.3.2 EMERGENCY RESPONSE
(a) Various units within the project facility are always subjected to accidents and incidents of many
a kind. Therefore, a survey of potential incidents and accidents is to be carried out. Based on

this, a plan for response to incidents, injuries and emergencies should be prepared.

(b) The exposure of workers should be limited as much as possible during the operation.
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(c) With regard to dangerous spills, associated cleanup and firefighting operatiorstshoatried
out by specially allocated and trained personnel & limited impact on the environment at the
extent possible

(d) Firefighting personnel working in or close to-igmited vapour clouds or close to fire, must be

protected continuously by water spréiye entry suit, water jet blanket etc.

(e) Written procedures for different types of emergencies should be prepared and the entire
workforce should be trained in emergency response. All relevant emergency response
equipment should also be readily availaldad arrange to inform the leader/ senior

representative regarding, location, extent, callers name and number.
() Security on duty cerdinators will
0] Respond to the scene of incident
(i) Arrange to send the necessary firefighting equipment to the scene ofittentnc
(i) Extinguish the fire with the available equipment
(9) Security Officer will
0] Sound the Siren as per the Siren Code
(i) Inform the Site Main / Incident Controller and act as per his instructions

(iii) To ensure closure of gates immediately to regulate traffisuzch a way that free

movement of outside assistance like fire tenders, ambulance etc. is available.

(h) All Other Management / Asst./ Labour Staff on hearing the siren, should STOP their operations/
work, switch off lights, fans, engines, air conditioners,aflose all doors, pipeline valves and
line up in front of their working places and meet at agranged location. These people will

assist in evacuating the residents if necessary.

7.3.3 RESPONSE TO INJURIES
(a) Based on a survey of possible injuries, a proceflureesponse to injuries or exposure to
hazardous substances should be established. All staff should have minimum training to such

response and the procedure ought to include the following:

0] Immediate first aid, such as eye splashing, cleansing of woundsskin, and
bandaging

(i) Immediate reporting to a responsible designated person

(iii) If possible, retention of the item and details of its source for identification of possible
hazards

(iv) Rapid additional medical care from medical personnel
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(V) Medical surveillance

(vi) Recading of the incident

(vii)  Early warning system

(viii)  Investigation, determination and implementation of remedial action

(ix) Document in electronic form the assessment results, recommendations, and mitigation

measures implemented

(b) It is vital that incident reporting shalibe straightforward so that reporting is actually carried

out.

7.3.4 EMERGENCY COMMUNICATION
(a) Whoever notices an emergency situation such as fire, natural disaster, equipment failure,
leakage, etc. would inform his immediate superior and Emergency Control Cergrperson
on duty in the Emergency Control Centre, would appraise the Site Controller. Site Controller
verifies the situation from the Incident Controller of that area or the Shift In charge and takes a
decision about an impending Gite Emergency. Thiwould be communicated to all the
Incident Controllers, Emergency Coordinators. Simultaneously, the emergency warning system

would be activated on the instructions of the Site Controller.

7.3.5 EARLY WARNING / ALARM SYSTEM
(a) An audible electric alarm (siren) shid be located in the main gate. The different sounds that

should be generated by the alarm are:

Sl. No. Incident Type Alarm

1 Small Fire No Siren

) ) A waliling Siren for two minutes. Sirens will be sounded three times for tl
2 Major Fire . . )
seconds with an interval of 15 seconds in between

Same type of Siren as in case of major fire but the same will be sound

3 Emergenc
gency three times at the interval of twamates.

4 All Clear (For Fire) Straight Run Siren for two minutes

7.3.6 EMERGENCY FACILITIES
(a) Emergency Control Centrewith access to important personnel, telephone, fax, telex facility,
safe contained breathing apparatus, hand tools, emergency shupdmedures, duties and

contact details of key personnel and government agencies, emergency equipments, etc.

(b) Early Warning Systemtto help communities in determining appropriate management options
in advance of a disaster. A plan identifying eefectivedisaster waste management options
and resources can save money, increase control over waste management and improve

administrative efficiency as per SDMA.

(c) Assembly Pointtwith minimum facilities for safety and rescue
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(d) Emergency Power Supplyconnected with diesel generator, flame proof emergency lamps,

etc.
(e) Fire Fighting Facilitiesfirst aid firefighting equipments, fire alarms, etc.

() Location of wind Stocktlocated at appropriate location to indicate the direction of wind for

emergency esge

(g) Emergency Medical FacilitiestStretchers, gas masks, general first aid, emergency control

room, breathing apparatus, other emergency medical equipment, ambulance

(h) Periodic Mock Drills- will be conducted periodically for ensuring its efficiency during

emergency as well as for refinement and updation

7.4  COSTESTIMATES FOR ENVIRONMENTAL MONITORING PLAN
(a) For arriving at the Environmental Monitoring cost, quotations were received from three
different vendors (quotations attached in Annexl8gand the averagef the three has been
considered for costing. Since the biomining Package is divided into six packages, all the six
packages contractor will do the Environmental monitoring for its package individually. The
cost of Environmental monitoring is tabulateddyel
Table 22 Cost of Environmental Monitoring per Package
S no Type of Monitoring Total number Average Overall cost in
of samples cost/sampling (Rs) Rs
1 | Ambient Air Quality Monitoring 6 4,233 25,400
2 | DG stackMonitoring 1 2,067 2,067
3 | Ground Water Monitoring 4 4,667 18,667
4 | Surface Water Monitoring 4 4,667 18,667
5 | Leachate Monitoring 2 4,500 9,000
6 | Noise Monitoring 10 650 6,500
7 | Landfill Gases & odour 7 4,333 30,333
8 | Soil Quality testing 2 3,267 6,533
9 | Sample collection charges lumpsum 2,500 2,500
Total cost per package/ month 119667
Total Number of Packages 6
Overall cost/month 7,18,002
Duration of Biomining ( months) 24
Overall cost of Environmental Monitoring for entire project 17,232,048

7.5

ENVIRONMENTAL & SOCIAL COST OF THE PROJECT

(a) In this project, the environmental cost will be borne by GCC andr&ctor.

(b) Since the biomining project is being divided irgix packages the cost of controlling air

pollution till land clearance biomining will be borne by G&QGhe areas which is common for
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all the packages. The common area mostly contains the roads where GCC will control the air

emissions.

(c) For controlling air enssions quantitper day three water tankers are requifigee capacity of
the water tankers is 6KL, so per day 18 KL water is requiired.required water can be sourced
from nearby STP. The CMWSSB rate is 4% per6KL of water supplySo, per day the &b
of water tankers is Rs42500/day. For a year it is R%20,12500. it is envisaged that the
biomining activity will take place for at least two years. So ¢hst of EEMP for GCC is
Rs.10,40,250.00

(d) Overall the leachate generation3@LD is estimatedo be generated from the projeEach
Biomining Operator will install and operate individudleachate Management system with
100% scientific disposal in compliance with relevant rules and regulatiithi his project

area premises.

(e) During the process of Biomining, all thex packages biomining operators has to do the
Environmental Maitoring at their project area packages. This has to be done in order to check
whether the Biomining activity is causing any damage or effects to the already existing
environment or not. Monthly monitoring has to be done for all the packages till thenbigmi

activity is completed.

(f) The environmental costs like Cost of Environmental safety officer, cost of fire extinguishers,
firefighting system and green belt etc are already embedded into the Biomining Fee payable to

the Contractor.

Table 23 Environmental Costs that are already included in the Biomining fee

Cost per
S.no Type of Environmental activity Annum ( In Rs.
Lakhs)
1 Salary of Environmental and Safety Officer 4.62

) Cost of Fire Extinguisher arghfety items like 8.50
gloves, mask, first aid kit, signage boards et '

3 Fire Fighting system and Green belt 10.00

(g) After excluding the already included environmental costs in the Biomining Fee Payable to the

contractor, the overalEnvironmental cost of the project is tabulated below

Table 24 Total Environmental cost of the Project

Sl. No | Environmental Cost Remarks Cost in RsLakhs
Cost to GCC
Water for Controlling air
1 o Cost of tankers. Rs.10,40,250.00
emissions

Cost to Concessionaire

Environmental and Social Impact Assessment



m Preparation of Detailed Feasibility Report and providing Transaction Advisory Services for Reclamation of Kodungaiyur
Dumping Ground for Greater Chennai Corporation

] o Environmental monitoring inside an
1 Environmental monitoring cost ) ) . Rs.17,232,048.00
outside KDG during biomining process

Leachate Treatment Plai

2 (5KLD per package tota Leachate treatment Plant Rs.36,798000.00
30KLD)
Capacity Building, Training ant

3 ] Lump sum Rs.10,00,000.00
Public Awareness
Total Cost Rs.56,070,298.00

(h) The IEC cost for the project has beencatdted at Rupees 1.95 crore and has been approved

by the Government of Tamil Nadu

(i) Hence totaESIA Cost of the Projeds given in the table below.

Sl. No | details Remarks Cost in Rs Lakhs
Costto GCC
Water for Controlling air
1 o Cost oftankers. Rs.10,40,250.00
emissions

o ~ | Cost of conducting IEC working durin
2 IEC activities cost of the Projec| =~ ) Rs. 1,95,02,720.00
biomining project

Cost to Concessionaire

) o Environmental monitoring inside an
1 Environmental monitoring cost ) S Rs.17,232,048.00
outside KDG durindiomining process

Leachate Treatment Plai

2 (5KLD per package tota Leachate treatment Plant Rs. 36,798,000.00
30KLD)
Capacity Building, Training ant

3 . Lump sum Rs.10,00,000.00
Public Awareness
Total Cost Rs.7,55,73,018.00
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8 |IMPLEMENTATION ARRANGEMENT AND INSTITUTIONAL MECHANISM

8.1 IMPLEMENTATION AND INSTITUTIONAL ARRANGEMENTS
(a) The estimated cost of the Project is Rs.648.38 crofés. Biomining project will be
implementedhrough EPC (Turnkey Modei) compliance wittKFW procurement guidelines

andTamil Nadu Transparency in Tenders Act. 1998.

(b) The environmentaind socialmanagement plan identified for thgoposed projecwill be
included in the bid documents for ensuring implementation of the environnagrtadocial
safeguards. Implementation of the management measures by the contractor will be ensured by

GCCandthe Project Management Consultant appointed by GCC.

8.2 MONITORING AND EVALUATION
(a) The E&S experts ofie PMC will review the updateSMP and suiplans submitted by the
contractor and will ensure that such plans are in line with gipécable laws and regulations
as well aESHS requirements as per ESMIke experts will spervise the implementation of
plans and will report on the E&S safeguard status and performance under the project. The

internal monitoring reports will at minimum include, but may not be limited to the following:
® Reporting period and context;

(i) Summary of poject status;

(i) Regulatory compliance;

(iv) Institutional set up and manpower management status;

(v) Environmental, social, health and safety of workers and local communities;

(vi) Implementation status of ESMP, SEP, WMP;

(vii)  Monitoring of waste disposal and management;

(viii)  Monitoring of environmental attributes (air, water, noise) and social mitigation

measures
(ix) Complaints and grievances redressal; and

(x) Stakeholder engagement and community development activities.

8.3  GRIEVANCE REDRESSAL MECHANISM
(&) A common GRM will be in place to redress social, environmental or any other project related

grievances. A Two tier GRM shall be constituted.
(b) Grievance Redress Committee (GRC) shall comprise of the following

0] 1st level grievance redress: Comprises of
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x  PIU/ULB supervision personnel
X PMC supervision personnel
x Contractors site engineer & ESO. To resolve issuestenn consultation with each

other.

(ii) 2" |evel grievance redress: The Project level GRC shall bestitated with a

minimum ofthree persons with (preferably one of them as woman).

Commissioner of the ULB

Executive Engineer of the Implementing Agency
Representatives from PMC (TL, E&S Safeguards specialists)
Others may be nominated, as required

X X X X

(c) The GRC Rkall

f Convene meetings of the committee as necessary at such place or places in the PIA as
he/she considers appropriate; and
f Conduct the proceedings in an informal manner as he/she considers appropriate with
the object to bring an amicaldettlement between the parties.
(d) Step by step approach will be followed for redressing grievances. First, the aggrieved person to
approach the GRC in the first stage and the grievance committee will look into the grievances

and resolve the issues. The prediegs of GRC will be documented.

(e) In addition to the project level GRC, redressal of grievances relating to Land Acquisition will
be as per the RTFCTLARR Act, 2013.

(f) Recordkeeping. Records of all grievances received, including contact details of complaina
date the complaint was received, nature of grievance, agreed corrective actions and the date these
were effected and final outcome will be kept by PIU (with the support of Project Management
Consultants) and submitted to PMU

(g9) Information dissemination ethods of the GRM. The PIU, assisted by experts will be
responsible for information dissemination to affected persons and general public in the project
area on GRM. Public awareness campaign will be conducted to ensure that awareness on the
project and itgrievance redress procedures is generated. The campaign will ensure that the poor,
vulnerable and others are made aware of grievance redress procedures and entitlements per this
resettlement framework including contact details of officials/members of @R@n to contact,
and when, where/ how to register grievance, various stages of grievance redress process, time
likely to be taken for redress of minor and major grievances, etc. Grievances received and
responses provided will be documented and reportekltoahe affected persons. The number of
grievances recorded and resolved, and the outcomes will be reported in the Annual environmental
and social performance report (AESPR) to KFW. A Sample Grievance Registration Form has

been attached in Appendix 9.
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() Peiodic review and documentation of lessons earned. TNUIFSL will periodically review the functioning
RI WKH *50 DQG UHFRUG LQIRUPDWLRQ RQ WKH HIITHFWLYHQHVV |RI "
to prevent and address grievances.

(g) All costs invohed in resolving the complaints (meetings, consultations, communication and
reporting/information dissemination) will be borne by the respective ULB/PIU.

(h) It is further clarified thathe proposed registered body/ society of ragpickers which shafitbblished
in Phase 1 of LTRIP/ RAP shall be responsible foamplementationincluding a dediated GRM for
ragpickers.

(i) Contractors for the Biomining project shall bear no responsibility for the integration of Ragpickers.
Their sole responsibility shall be to allowcess to the ragpickers in the incoming fresh waste sites.

() GCC shall bear the responsibility for the long term integration thrpogaratiorand implementation
of LTRIP// RAPIin a phased manner.
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9 STAKEHOLDER ENGAGEMENT PLAN

6WDNHKROGHUVY HQJDJHPHQW LV DQ LQWHJUDO SDUW RI GHYHORSL
risks and impacts as perceived by the public. It helps in planning and setting up priorities for project management.

SEP has been prepared asm@rovided inSection9.6

9.1 PUBLIC DISCLOSURE
(a) Public disclosure is aimed at making information accessible to interested and affected persons.
Communicating such information in a manner that is understandable to stakeholders is an
important first step in thprocess of stakeholder engagement. All activities in the process from
consultation and informed participation to negotiation and resolution of grievances will be more

constructive if stakeholders have accurate and timely information about the project.

(b) Information disclosure demonstrates the fact that transparency and accountability are being
upheld in the planning and development of a proposed project and general public is aware of it.
This would create awareness among the local people and instil th@pasidn and public

involvement in the project management.

(c) The project information will be disclosed in the public domain through the wethsg€Cand
the MC will upload the project progress on its website timely. Subsequently, the Municipal
Administration and Water Supply Department will issue Government Order in this regard. The
hoardings indicating about the project details, period of construction worgehuthme and
contact number of the Convenor, contractor, etc will be placed at prominent public places by

the Contractor

(d) The awareness fdhe benefits of biomining of legacy waste and reclamation of 260macres of
land at the Kodungaiyur site shall beeated by the PIUPMC and contractor among the
beneficiaries, potential temporary economic impacts and other stakeholders in the project area.
Also, the details related to project impacts and assistance and safety measures during
construction shall be madavailable to the affected population through meetings and

distribution of pamphlets in local language.

9.2  PUBLIC CONSULTATION

(a) Public consultation is a continuous process throughout the project planning, preparation,
implementation, and monitoring stages.eT$ustainability of any infrastructure development
project depends on the participatory planning in which public consultation plays a major role.
Experiences indicate that environmental and social impacts, particularly the involuntary
resettlement generglicauses numerous problems for the affected population. Such problems
may be reduced to a great extent if people are properly informed and consulted about the project,
its impacts, mitigation measures and potential temporary economic impacts allowedeto mak
meaningful choices or preferences. This helps to reduce the sense of insecurity and opposition

of potential temporary economic impacts to the project which otherwise are likely to occur
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during project implementation. The overall objective of the consuttgprocess and SEP is to
minimize, mitigate or offset negative impact of the project and make people aware about the

rationale and positive impacts of the impact.

(b) The practical measures will be taken through consultative process to make the stakakolders
partners in project planning, implementation and monitoring stages. One way to help satisfy
stakeholder concerns and promote transparency is to involve project affected stakeholders in
monitoring the implementation of mitigation measures or other e@mviental and social impact
related activities. The stakeholders will be informed about relevant policies, laws, types and
severity of impacts, entitlements for compensation and mitigation measures through the proper
communication channel, verbally or dibtition of pamphlets in local language with required
details. Once consultations have taken place, stakeholders will want to know which of their
suggestions have been taken on board, what risk or impact mitigation measures will be put in
place to addrese¢ir concerns. Such information will be disseminated in time and regularly.
The consultations shall be arranged with the beneficiaries, potential temporary economic
impacts and other stakeholders to understand and solicit their views about risk andiiepact

to the project at the preonstruction stage.

9.3 GRIEVANCE REDRESSMECHANISM (GRM)
(a) The Grievance Redressal Mechanism will be established for the entire project cycle. The details

for GRM has been provided in the previous chapter.
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9.4

STAKEHOLDER ENGAGEMENT PLAN

During Construction, the engagement with the project stakeholders will be continued as required during the project itipieaneritae strategy is provided as below.

Stakehdder Engagement and Information Disclosure Strategy

Project : Reclamation of Kodungaiyur Dumping Ground via Biomining

Target stakeholders

Information to be disclosed

Proposed engagement &

disclosure method

Timing of Engagement

Responsible Parties

radius of the Project Site

x Resident Welfar
Associations (RWAS
within 5 km radius

x Civil Society
Organisations

x Print and Tele Media

Design and site alternatives explored
impact minimization

Accidents and road safety/ traf
management issues and measures plg
to be in place;
Information on likely disruptions {
services and  arrangement  dur
construction including itsduration ang

likely timings

Focus group discussior
TV-RadioPrint Digital

based informatio
dissemination
Helpline/ ToltHree

numbers displayed

project locations an
prominently  accesse
areas

One week prior to start
construction in the respecti
packages

Project Affected Persons  |x Project design details, planned timeli FGDs and small grou Twice between signing of th x PMC/ GCC
. and their impacts consultations contract and start date ( x Contractor
Ragpickers x Design and site alternatives explored| x Print-Newspaper, project construction x Registered body
impact minimization Newsletter / leafles/ Once every quarter durin  society of Ragpicke
X LTRIP/ RAP post KfW approval Pamphlet project construction established in phase 1
x If applicable, Communication on fing Radio information Once every quarter po LTRIP
rehabilitation/ compensation approved capsules project  completion till
govt. Internal departmen completion of the Long Tern
X Grievance mechanism in place communication Ragpickers Integratio
Disclosure in GCQ  Program
website
X Households / peop| x Project design details, planned timeli Newsletters/ pamphlet Continuous, as required | x PMC/ GCC
residing within 5 km and their impacts flyers construction stage x Contractor
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Stakehdder Engagement and Information Disclosure Strategy

Project : Reclamation of Kodungaiyur Dumping Ground via Biomining

Proposed engagement &

Target stakeholders Information to be disclosed .
disclosure method

Timing of Engagement Responsible Parties

X Management of air and noise pollutii x Suggestion boxes at s
Disruption to services and arrangem offices
during construction x Disclosure in GCG
X Community and Occupational Safq website
measures planned for;

X Biomined fractions disposal plans
X Labour management plans
X Grievance mdtanism process
Line Departments/ Agencies| x Project design details, planned timelif x Oneonone meetings | x Continuous, as and wh¢ x PMC/GCC
o ) and their impacts x Formal Small grou required during constructior] x Contractor
X Mummpa! Council x Design and site alternatives explored meetings
x Staff of Line department  jmpact minimization x Open forums iad Town
x Service providers an{ y accidents and road safety/ traff  hall meetings for RWA|
duty bearers management issues and measures pld  and ERs
x Staff  of  Municipal  to be in place; x Formal presentations
Corporation x Information on likely disruptions f closed groups lik
x CMWSSB services and arrangement dur  regulators, servig
x Regulatory agencies construction including its duratio and providers and  dut
likely timings bearers

x Community and Occupational Safg
measures planned;

Biomined fractions disposal plans
Labour management plans

Grievance mechanism process

Utilities shifting if applicable

X X X X
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Stakehdder Engagement and Information Disclosure Strategy

Project : Reclamation of Kodungaiyur Dumping Ground via Biomining

Target stakeholders

Information to be disclosed

Proposed engagement &
disclosure method

Timing of Engagement

Responsible Parties

Contractor, staff

subcontractors

&

Project design details, alternatives, plan
alignments and their impacts

Baseline information on environmental g
social aspects

SBURMHFWITVY LQGXFHG H
risk

Accidents & road safety/ traff
management measures planned
Orientationon EHS provisions

Sexual harassment provisions i

requirements

Labor Management Procedures
ESIA requirements and measures propd
Grievance mechanism proposed under
project, requirements
Feedback on consultant/  contrag

implementation and supésion reports

X Provisions in Bid
contract documents

X Oneon-One and formg
small group meeting
discussions

x Formal presentation
WUDLQLQJ WH
project manageme
team

X Once, at the time of contrs

signing and orientation duri
pre- constrution phase

Periodic  briefings  an
orientation at site

Feedback as and wh
required on site  an

monitoring reports

x PMC/ GCC
x Contractor
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9.5  STAKEHOLDERS CONSULTATIONS HELD DURING PREPARATION STAGE
(a) During the Feasibility AssessmenMSDNHKROGHUVY FRQVXOWDWLRQV ZHUH KHOG ZLWK WKH IROORZLQJ JU
site and Resident Welfare Associations.

(b) The stakeholder consultations were held on the following dates:

Table 25: Timeline of Stakeholders Consultations

Sl. No. | Target Group Date
1 Stakeholders Consultations with Ragpickers 26.03.2022
2 Stakeholders Consultations with GCC Workers 26.03.2022
3 Stakeholders Consultations with RWAs 30.04.2022

(c) 7TKH GHWDLOV Rl WKH VWDNHKROGHUVY FRQVXOWDWLRQV DUH SURYLGHG LQ 6RFLDO $QQHI[X

9.6 KEY FINDINGS OF STAKEHOLDER CONSULTATIONS
(a) Stakeholders Consultations with Ragpickers on 26.03.2022

® The ragpickers are welcoming of the proposed projecajpotehensive about their future.

(i) Some are willing to be engaged in biomining operations if possible.

(iii) Some are willing to be engaged in MRFs & RRCs post reclamation.

(iv) Majority of the ragpickers feels that income from ragpicking is inadequate.

(V) The ragpickersre interested in accessing government welfare schemes intended for them.

(vi) The ragpickers are open to establishing cooperatives for better negotiation power.
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(b) Stakeholders Consultations with GCC Workers on 26.03.22

0] Majority of GCC workers feels that reclaritat of Kodungaiyur site is necessary due to the health hazards faced by workers, ragpickers & nearby
residents.

(i) GCC workers opined that dumping of unsegregated waste at KDG needs to be minimized.
(i) According to GCC workers, Biomining seems to be the masiliée option for reclamation given Perungudi experience.
(iv) GCC workers stressed that adequate space must be allocated for incoming fresh waste during project implementation.
(v) Further job security of existing GCC workers must be ensured
(vi) Nearbyresidents must be brought into loop via IEC activities by both GCC & Contractor
(c) Stakeholders Consultations with RWAs on 30.04.2022
® Welcoming of the proposed project but apprehensive about project impact on their health and environment.
(i) Dumping of unsegreded waste at KDG needs to be minimized.
(iii) Biomining seems to be the most feasible option for reclamation given Perungudi experience.
(iv) Adequate preparations must be taken by GCC for traffic management.
(V) Environmental & Social safeguards must be strictly adh&red
(vi) The reclaimed land should be kept free from waste dumping.
(vii)  All nearby RWAs and relevant NGOs must be roped in for ensuring minimal public opposition to the project

(d) The relevant details of the Stakeholders Consultations are provided in Annexure 2
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1 ANNEXURE 1: ENVIRONMENTAL AND SOCIAL SCREENING FORMAT

Date:

Environmental

and Social Screening Format

Contact Person:

Name of ULB: Greater Chennai Corporation.

Background and Objective: Suggest to ad@ few brief sentences on the objective of this Screening and
how it will be used.

Project Details
Sl.no Components Details
1 Project Objective and componentsThe objective of the Project is to reclaim the existing dumpsil
Kodungaiyur to maximum possible extent through the proceg
Biomining.
Waste
Proposed Waste Quantity
S. Packages at Volume (MT) @ Area
No. | Kodungaiyur (cubic density of (Acres)
Dump Site metres) 900kg/cubic
meter
1 | Package 1 23,55,656.40| 21,20,090.76] 60.31
2 | Package 2 4,60,236.76 | 4,14,213.08 | 17.99
3 | Package 3 12,61,529.50| 11,35,376.55/ 44.04
4 | Package 4 4,90,225.50 | 4,41,202.95| 30.09
5 | Package 5 20,39,115.76| 18,35,204.18 78.15
6 | Package 6 7,84,909.06 | 7,06,418.15| 21.32
Total 73,91,672.98| 66,52,505.68 251.90
2 Details of Alignment / ComponentgThe Biomining plant will have stabilization area, waste feeding areg
(main components including hopper, conveyors, magnetic separators, blowers, shredders, p
construction activities) storage and disposal area, admin area, and Leachate Treatmer
(LTP).
3 Location of the Project Sites (all X The site is operational from early 1980. The site receives was
sites including alignment of from Zones 18 of the GCC area.
netwqus, ot_her structures Ilke_ x Kodungaiyur Canal is situated inside the site, having cang
pumping stabns; offices, locations length wih the site as 1.07 km.
where treated yvaste \_/vater, sludge x Kodungaiyur Sewage Treatment Plant (STP) is situated adjace
C&D wastes will be disposed/reus: . . .
. to the site on the western side of side.
directly, any other) . . .
x Total Area of site to be reclaimed is around 252.00 acres.
Current Land use (Provide x Ezhil Nagar is situated at distance of 40m from eastern sig
information for all sites involved in wasteboundary.
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the project), any historic land use
(related to heritage, or
contamination)

Site Survey No:/s (with ownership)
Geographical coordinates of the si

X X X X X

Susila Nagar at distance of 30 m from southern side.
Tondiarpet highroad is the main road leading to dumpsite is @
the southern side of the site.

Buckingham canal runs parallel to site on eastern side.

The current land use pattern of thek$itLV 3, QVWLW XW
Ownership of land is with GCC as per GCC information.
Survey no:

*36 &aRRUGLQDWHYV f 1 1 f 1

Proposed Resource Use

Resource Use
Sl.no Proposed Resources Area/ | Unit Details
Quantity
(). |Land Areaproposed to be used: Location wig 251.90 [acres Proposed
(in sq km / sq m) S. Packages at | Area
No. | Kodungaiyur | (Acres)
Dump Site
1 | Package 1 60.31
2 | Package 2 17.99
3 | Package 3 44.04
4 | Package 4 30.09
5 | Package 5 78.15
6 | Package 6 21.32
Total 251.90
(ii). |Estimated energy consumption for the projeq 20.25 Mw/
activities +Source wise day
(ii). |Estimated usage of water quantity for the 70 KLD The water requirement shall be met
project: Ground Water and Surface water? from the nearby STP treated water
Project operations.
Baseline Environmental Conditions
Sl.no Environmental Aspects Yes No | Details (mention distance to thesq

features in meters/kilometres, and
quantities in g/kg/T as applicable.
Also mention if any project
components is excluded / regulat
based on location/activities as pe
National / State regulations & nee
permits/follow guidance)
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1 Is the project site located on or adjacent to any
the following (Provide information for all sites
and alignment of the project
components/subcomponents, associated activ
mention distance to these features in
meters/kilometres)

i) Critically Vulnerable Coastal Areas, Eco sensi 9
Areas
i) Cultural Heritage site, Protected monuments 9
iii) Natural Forests / Protected Areas Is the 9 [No.
project in an ecosensitive or adjoining
an ecesensitive area or its demarcated 1. Pallikarnai Marsh : 20 KMs
buffers? (sw)
If Yes, provide details. 2. Guindy National Park: 14.4
(SW)
iv) Any other Wetlands/ Mangrove/ Estuarine 9 |No.
Region?
Ennore Creek: 12.2 KMs (NE)
V) Any Natural Habitat areas, areas with natural 9 [No.
features such as the Coasts, Lakes/ other wat
bodies? 1. Puzhal lake: 8.3 km
2. Retteri Lake: 5.3 km
vi) Any other Sensitive Environmental Componen 9
vii) Any Residences, schools, hospitals, sensitive| 9 GHS School, Patel Nagar: 110 m
receptors? (NE)
viii) Any culturally socially important paths, 9 Saibaba Temple: 100 m

areas/religious occupancies, sacred groves, b
grounds, tourist or pilgrim congregation areas,

borders, etc? Caramel Church of God: 110 m

Nagathamman temple: 230m

Quarishiya Masjid: 2@ m

iX) Any Drinking water source, upstream and 9
downstream uses of rivers, etc which may be
impacted by proposed discharge of treated se
/ sludge from water supply or sewage treatme
plant?

X) Any Low-lying areas prone to flooding/areas o 9
Tidal Influence used as part of the Project or n
the project components?

Xi) Details of Surface water quality at intake poin 9
Disposal point of treated sewage

Xii) Any areas affected by other disasters? 9
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2 Groundwater: Is the site in Critical / Over 9
Exploited condition?
3 Is the area disast@rone? If yes; list all disaster 9
zone categories applicable
4 Describe the soil and vegetation on site
5 Is the site area and condition suitablegooposeq 9
development?
6 Describe existing pollution/contamination or | 9 Ground water and surface water ig
degradation in the site(s) polluted.
7 Near Dams, Barrages 9
8 Any other remark on baseline condition? 9

Anticipated Environmental Impacts: Impacts on Land, Geology and Soils

Sl.no Impacts Yes/ No Details (mention distance to these
May features in meters/kilometres, and

create quantities in g/kg/T as applicable.

Also mention if any project

components is excluded / regulated

based on location/activities as per

National / State regulations & need

permits/follow guidance)

8. \Will the proposed project cause the following on Land / Soil

i) Impact on Surrounding Environmental 9 Temporary impacts during constructi
Conditions including Occupation on Low| and operational phase of projects shall
lying lands/flood plains caused which can be mitigated BgMP.

No adverse impacts caused in long te
conditions.

i) Substantial removal of Top Soil (mention 9
area in sqm)

iii) IAny degradation of land / eesystems 9
expected due to the project?

iv) Loss or impacts on Cultural/heritage 9
properties/precincts, features

V) Does the project activity involve cutting 9
and filling/ blasting etc?

Vi) \Will the project cause physical changes 9 The project site is fully covered the wi
the project area (e.g., changes to the the waste heaps. This waste shall
topography) due to earth filling, biomined and the land shall be reclaim
excavation, earthwork or any other These impacts are positive in natu
activity? Overall improvement in quality o

surrounding areas including hu
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improvement in environmentd
parameters.

Vii) \Will the project involve any quarrying/ 9
mining etc?

Viii \Will the project / any of its component 9 The leachate generated during |
contaminate or pollute the Land? (for biomining project operations may pollu
example sludge, disposal of untreated land but can avoided by Installation
sewage/bypass) Leachate Treatment Plant (LTP)

iX) Pre-existing contamination on site/s 9 Ground Water and Surface water is

contaminated.

Impacts on Water Environment

Sl.no Impacts Yes/ May | No Details (mention distance to
Create these features in
meters/kilometres, and
guantities in g/kg/T as
applicable. Also mention if any
project components is exclude
/ regulated based on
location/activities as per
National / State regulations &
need permits/follow guidance)

9 Will the subproject or its components cause any of the following impact on Water sources (Quant
Quality):

i) Will the activities proposed at ttsite(s) 9 The project shall generg
impact water quality (surface or undergrour leachate which may have adve
and water resource availability and use? W impact on the water bodies
this subproject involve the dredging of wate| groundwater but can be mitiga
bodies, sea, canals, etc. by establishing Leachs

Treatment Plant (LTP).

i) Impacts on Water Resources 9 The project shall generg
leachate which may have advg
impact on the water bodies
groundwater but can be mitiga
by establishing Leachd
Treatment Plant (LTP).

ii) | Pollution of Water bodies/ground water neg 9 The project shall generd
or downstream leachate which may have adve
impact on the water bodies
groundwater but can be mitiga
by establishing Leachg
Treatment Plant (LTP).

iv) | Will the project affect the River /cannel flow 9
pattern, stream pattern or any other irrigatig
canal?
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v) | Will the project result in stagnation of water 9
flow or pondage or weed growth due to
increased pollution/siltation
Impacts on Biodiversity and Host Communities
Sl.no Environmental Impacts Yes/ May No Details (mention distance to
Create these features in
meters/kilometres, and
guantities in g/kg/T as
applicable. Also mention if
any project components is
excluded / regulated based o
location/activities as per
National / State regulations &
need permits/followguidance)
10 Will the subproject or its components cause any of the following impacts on Biodiversity or the
neighbourhood

i) | Will the project necessitates cutting of7 9

Trees / Loss of Vegetation
During the site investigations, if
was found out that the LFGs w.
minimal at locations where the
fresh waste dumping is stoppe
and waste is more than 5 yearg
ROG $00 WKH /)*1
Will the project result in Health & Safet already released in to the .
i) Risks in the neighbourhood including t 9 atmosphere. Hence there will b
. . . veryleVV LPSDFW RQ
release of toxic gases, accident risks ) .
project. The other risks such ag
dust, noise will be mitigated by
implementation of ESMP. The
risks related to traffic; accident
will be mitigated by traffic
management plan developed b
the Contractar

i) | Potential risk ofhabitat fragmentation 9 The Biomining contractors will
due to the clearing activities? (e.( establish the plant within their
Hindrance to the local biodiversity likg site premises which shall have
disturbing the migratory path of animalg minimal disturbances to
birds etc.) surrounding habitats.

iv) | Potential Noise and Light Pollution 9 1. The noise pollution shall be
or disturbance to surrounding monitored/regulated as per
habitats/communities Noise Pollution (Regulatior

and Control) Rules, 2000
2. Light pollution is not
envisaged
3. The Biomining contractor
will implement the
Environmental Managemet
Environmental and Social Impact Assessment
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Sl.no Environmental Impacts Yes/ May No Details (mention distance to
Create these features in
meters/kilometres, and
qguantities in g/kg/T as
applicable. Also mention if
any project components is
excluded / regulated based o
location/activities as per
National / State regulations &
need permits/followguidance)

and Monitoring plan which
shall control the noise
pollution on nearby
surrounding.

v)| Potential disruption to common propet 9 Typically, throughout  th
accessibility, traffic disruptions, conflig dumpsite, there are-2 dumpin
or disruption to the local communi points for fresh incoming was
within the subproject area? and the ragpickers congreg

across these pointEvery few
months these dumping poi
change owing to height of wal
heaps reaching the maxim
manageable height and
ragpickers move to the n
locations as well.

During implementation of th
project, there shall be
demarcated areas for incom
fresh waste and the ragpick
shall have access to those ared

Impacts due to Storage and Wastes: Pollution and Hazards

Sl.no Type Yes No Details (mention distance to these
features in meters/kilometres, and
quantities in g/kg/T as applicable.
Also mention if any project
components is excluded / regulated
based on location/activities as per
National / State regulations & need
permits/follow guidance)

\Will the subproject or its components cause any impact due to storage of materials, wastes or pollution
releases during various project activities

\Will the project use or store dangerous substg 9 Hazardous waste if obtained fr
(e.g., large quantities of hazardaemicals/ Biomining activity will be store]
materials like Chlorine, Diesel, Petroleum separately and disposed of in TY
products; any other? facility in compliance with Hazardo|

and Other Wastes (Management
Trarsboundary Movement) Rules, 20|

Environmental and Social Impact Assessment




T

Preparation of Detailed Feasibility Report and providing Transaction Advisory Services for Reclamation of Kodungaiyur
Dumping Ground for Greater Chennai Corporation

waterbodies/ groundwater)?

Sl.no Type Yes No Details (mention distance to these
features in meters/kilometres, and
guantities in g/kg/T as applicable.

Also mention if any project
components is excluded / regulated
based on location/activities as per
National / State regulations & need
permits/follow guidance)
Biomedical waste,if obtained from
Biomining activity will be store]
separately andhanded over to
authorised agency handling biomed
waste.
i) \Will the project produce solid or liquid wasy 9 The project may produce Hazardous
including construction/demolition wast waste , Biomedical and C&D waste.
(including  dredging, deveeding waste which shall be treated and complied
muck/silt, dust, sludge, C&D wastes, hazar with the following rules
wastes (such as asbestos from existing netwo
wastes (from equipment)); polluted liquids? 1. Hazardous and Other Wastes
(Management and Transboundar
Movement) Rules, 2016.
2. Bio-Medical Waste Management
Rules, 2016
3. E-wask (Management) Rules, 20
4. C&D Waste management rules
2016
iii) \Will the project cause or increase air pollution| 9 The project will cause air pollution g
odour nuisance? odour nuisance but shall be mitigateq
ESMP. The air quality shall comply wi
Air (Prevention and Control of Pollutig
Act, 1981 & National Ambient A
Quality Standards 2009
iv) \Will the projectgenerate or increase noise levg 9 The project may cause noise but shg
which will impact surrounding biodiversity or mitigated by implementing EMP.
communities?
The noise  pollution  shall
monitored/regulated as per Nd
Pollution (Regulation and Contr
Rules, 2000
V) \Will the project generate or increase visual bli 9
or light pollution?
Vi) \Will the project cause water pollution? (of 9 The project shall not generate

pollutant which will have adverse imp
on the water bodies or groundw.
which shall be prevented by establish
Leachate Treatment plant (LT
Before LTP is built and commissiorn
waste water generated from

Biomining facility may be transferred

nearby Sewage Treatment Plant (S
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Sl.no Type Yes No Details (mention distance to these
features in meters/kilometres, and
guantities in g/kg/T as applicable.
Also mention if any project
components is excluded / regulated
based on location/activities as per
National / State regulations & need
permits/follow guidance)

till the Leachate Treatment Plant (L]
becomes operational.

vii) \Will the project involvedangerous construction| 9 During implementation and operatio
activities which may be a safety concern to the project shall follow the stand
workers/ host communities Occupational& Community Health &

Safety measuresas per the approv|
ESMP.

Vi Is there a potential for release of toxic gasesq 9 During implementation and operation

accident risks (e.g. potential fire outbreaks) the project shall follow the stand

Occupational& Community Health &
Safety measuresas per the approv|

ESMP.
12 Describe any other features of the project that 9 There shall not be any adverse img
could influence the ambient environment rather there shall be improvement

overallenvironmental conditions.
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Baseline Climate Data
13. Project Area Baseline Note: Please provide details for ULB ated Blsase
provide quantitative information where relevant.
i) IAgro climatic zone
i) No of Water Bodies in the ULB area
iii) Name of the River(s) in the ULB 1. Kosathalaiyar River
2. Cooum River
3. Ennore Creek
4. Adyar River
iv) Proximity to River (kms) 1. Cooum River: 5.4 km
2. Kosathalaiyar river: 4.5 km
3. Ennore creek: 12.20 km
4. Adyar River: 11.50 km
V) Proximity to Sea (kms) 2.5 kms
Vi) Proximity to hilly terrains (kms) n.a
Vii) High Flood Level of the River n.a
\Viii) Flooding Events (Years) (Based on historic data o
extreme flood events and future projections base(Attached in Annexure/
available analysis)
iX) Flooding hotspots in the ULB No flooding hotspots in the project site
Attached in Annexur@
X) Available Water sources (Surface / ground) The water needed for construction and operation
be available from the nearby functioning STMreate
\Water).
Xii) Groundwater Level and potential zone Groundwater levedm from MSL
Xiii) Normal Temperature & long term average; trends
changes in temperature
Source: IMDB Data
Environmental and Social Impact Assessment
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XiV) Rainfall trends & long term average
Source: IMDBData
XV) Land Use CMDA Land use Map is attachéad Annexure 3
XVi) % of Green Cover in the ULB area
XVii) % of Water Bodies/Rivers
XViii) Seismic Zone Seismic Zondll
XiX) Coverage rain water harvesting structures (in %)

a) Residential

b) Commercial & Institutional

¢) Government/ULB

XX) RWH in buildings tMandating byelaws

XXi) Frequency of drought in study area. Does the areg

water scarcity? Please provide details.

XXii) Frequency and intensity af/clones in study area. |Attached in Annexur@
14 Climate Change Impacts in project area
(i) Climate signal Climate hazard Yes No Details

Please select the Please select the relevant

relevant signals hazards
Sea level rise Salt water intrusion 9
Frequency of Flooding of the coast 9
tropical storms
River flood 9
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fluctuations and drought?

Environmental and Social Impact Assessment

Intensity of tropical Bank erosion (sea/river) 9 IAttached in Annexur@&
storms
Flash flood (heavy rain) 9
Higher precipitatio
amounts Landslides 9
Shifting seasons -
Forest/Bush fires 9 Attached in Annexur@
Higher temperaturg
Water shortage/drought 9
Less precipitation
Effects of heat 9
Lower temperature
Effects of cold 9
» Others
Effects of winds 9
Effects of air quality 9 During  construction  ai
operation phase there will
effect on air quality. Once t
project is complethe overal
air quality will be enhanced &
improved.
Effects of storm surge 9
Soil quality/land 9
degradation
Others

i) Energy consumption for the project? 20.25 MW

Will the project result in GHG emission? 9 The Project will result in net
reduction of 91,89,517.2(
MT of C02 overall.

iii) Will the project affect any other water or other 9 No drinking water source is
user? (downstream intake points of Water Supply nearby the project site
projects,downstream water use by people, anima|
irrigation)

iv) Is the project located in exploited ground water 9
block?

V) Is the project area vulnerable to temperature 9
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Vi)

Is the site vulnerable to hazards such as
Earthquakes, Landslides, Flooding, Storm surge,
Severe wind damage, Fire, Explosion, Other

(specify)

vii)

Will the project result in generation of wastes / by
product?

The project will generate
RDF, bioearth, inerts as by
product from the Biomining
operations.

viii)

Will the project impact the water resource

availability (surface/ ground water) and use
(effluent/sewage disposal, bypasses from STPs/}
leachate, runoff, wastes deposition, erosion)

iX)

Will the project cause flooding of adjoinitow-
lying areas

)

Will the project impact water quality or quantity in
natural/constructed Lakes, or ponds

Project Environmental Enhancement Measures

S.No

Enhancement Measures

Yes

No

Details

15

Has the subproject design considered environmental enhancement measures?

(wastereuse/recycle options/circular economy)

i) Energy conservation measures/ enegpovery 9 The Project will result in net
options incorporated in subproject design? reduction of 91,89,517.2(
MT of C02 overall.
Quantify the reduction in CO2 emission from th
sub-project.
ii) Has the project considered alternaimnewable 9 The RDF fraction of waste
energy? shall be used in Cemen
industries as substitute @
coal. The RDF is an
alternative fuel for coal in
cement manufacturing.
iii) Has the project considered waste minimization| 9 Waste recycling shall take

place for metal fractions an
tyres recovered from waste
The RDF fraction recovereq
from waste will be used in
cement industries as
substitute for coal during
manufacturing ofCement.
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iv)

Rainwater harvesting, water recycling and oth
water resource enhancement measures propos
the project?

Does the project include measures for preventi
of wastage of water resource?

Vi)

What waterbody conservation/ drinking water
source improvements/drought management op
are being proposed?

Not applicable for this
project

vii)

DesignConsiderations for protection of project
components from extreme eventfood, drought,
other natural disasters

Yes, the project executi
shall consider extreme eve
like drought, flood, natur
disasters, and other Fo
Majeure condition durir|
execution. The proje
operational risk managem
measures shall be in for
This shall be clearly detail
in the contract and t
concessionaire/  contrac]
shall adhere to that.

viii)

Greenbelt development proposed for the projed

Greenbelt proposed arour
the Project Site

ix)

Is the subproject including design elements to
strengthen infrastructure resilience? If so what?

The RDF obtained fro
biomining operations shall
used as substitute for ¢
during ceme
manufacturing. This will he
is lesser utilization of natu
resources which will in tu
strengthen the infrastructy
resilience.

X)

Has the project considered natlr@sed solutions
and if so what?

Xi)

Is the subproject combining infrastructure and
naturebased solutions? If so how?

xii)

What design considerations is the project inclug
to mitigate heat island effect?

xiii)

What design considerations is the project inclug
to preserve and expand green cover?

Not relevant to this project

Land Use, Resettlement, and/or Land Acquisition
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Sl.no Components Yes No Details
1 Does the project involvacquisition of private land? 9
2 Alienation of any type of Government land includi 9 Vested with ULB

that owned by Urban Local Body?

3 Clearance of encroachment from Government/ Lg 9
body Land?
4 Clearance o$quatters/hawkers from Government/ 9

Local Body Land?

5 Number of structures, both authorized and/or 9
unauthorized to be acquired/ cleared/

6 Number of households to be displaced? 9
7 Village common properties to be alienated Pastu 9
Land (acres) Acquisition / burial ground and othe
specify?
te] Existing land uses on and around the project ared Ragpickers shall have
(e.g., community facilities, agriculture, tourism, continued access to the
private property) will beaffected? demarcated areas for
9 lincoming fresh waste
throughout the project
period.
9 \Will the project result in construction workers or 9
other people moving into or having access to the
(for a longtime period and in large numbers
compared to permanent residents)?
10 Are financial compensation measures expected t 9
needed?
Loss of Crops, Fruit Trees, Household Infrastructure and livelihood
Sl.no Components Yes No Details
11 \Will the project result in the permanent or 9
temporary loss of thillowing?
111 Crops? 9
11.2 Fruit trees? Specify with numbers 9
11.3 Petty Shops 9
11.4 \Vegetable/Fish/Meat vending 9
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115 Cycle repair shop

11.6 Garage

11.7 Tea stalls

11.8 Grazing

11.9 Loss of access to forest produce

11.10 | Any others specify

Welfare, Employment, and Gender

12 Is the project likely to provide local 15001600 blue collar jobs and around
employment opportunities, including 100 white collar jobs shall be generatg
employment opportunities for women? directly

13 Is the project being planned with sufficient IAlternative Employment options and
attention to local poverty alleviation reduction of health hazards for
objectives? \vulnerable HHs

14 Is the project being designed with sufficient Detailed Stakeholder Consultations ai

local participation (including the participation
women) in the planning, design, and
implementation process?

FGDs were held with Ragpickers, RW
and GCQworkers which included
significant female representation

Historical, Archaeological, or Cultural Heritage Sites

15 Historical heritage site(s) require excavation
near the same?

16 Archaeological heritage site(s) require
excavation near theame?

17 Cultural heritage site(s) require excavation n
the same?

18 Graves or sacred locations require excavatidg
near the same?

Tribal Population/Indigenous People

19 Does this project involve acquisition / alienat
of anyland belonging to Tribal people?

20 Will the project lead to displacement / other

adverse impacts on tribal / indigenous peopl

Beneficiaries

Environmental and Social Impact Assessment




Preparation of Detailed Feasibility Report and providing Transaction AdvisoryServices for Reclamation of Kodungaiyur Dumpingm

Ground for Greater Chennai Corporation

Sl.no Components Yes No Details
21 Population proposed to be benefitted by the |Approx. no.: 2022: 2682932
proposed project 2027: 3151485
22 No. of Females proposed to be benefitted bylApprox. no.: 2022: 1274393
proposed project
2027:1496956
23 Vulnerable householdgpopulation to be Approx. no.: 327 Ragpicker &48 ragpicker familie
benefitted
24 No. of Families to be benefitted Approx. no.: 2022: 596207 HHs
2027: 700330 HHs

'‘DWH BBBBBBBBBBBB

6LIQDWXUH DQG QDPH RI

AuthorisedSignatory

Note: This Screening sheet must be completed for each of the proposed subproject along with the DPR and

ESIA Report.

1 Vulnerable PAPs are those living below poverty line, SC / ST families and women headed households, Widows,
Physically Challenged persons; Elderly persons above the age of 60 years among the affected families.

Environmental and Social Impact Assessment
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ANNEXURE 2: STAKEHOLDERS CONSULTATIONS

X X X X X X

Vi.

Vii.

viii.

Xi.

Xii.

Xiii.
Xiv.

XV.

XVi.

XVil.

XViil.

XiX.

XX.

XXi.

Health

1) Focus Group Discussion with people involved in collection of waste from Kodungdiyuapsite

Date 26.03.2022
Place: Kodungaiyur Dump Yard, Chennai

The Focus Group Discussion was conducted among the men and women involved in collection of waste at
Kodungayur Dump Yard to get information regarding the issues listed below. Participants were informed about
the purpose of Focus group discussion by explaining various aspects of the proposed processing waste adoptin

biomining at the Kodungaiyur solid waste daiyard where the participants depend upon for their livelihoods.

Livelihoods

Environmental and Social Impact Assessment

Existing livelihoods

Health Issues

Suggestions to improve their socioeconomic condition
Willingness to integrate into formal waste management system
Willing to be trained

Expectations from GC

Most of the participants have been involved in collecting waste objects for 10 to 20 years. Some of them
collect waste as family and some married couples and children are also engaged in this activity some
selected materials such as plastiatainers, pieces of aluminium, cables with copper substances, plastic
covers, hardboards, glass bottles, steel scraps, and aluminium and copper materials attached with other
materials too.

Many of them reported that , previously their parents wereesdgaged in waste collection -3B years

ago.

Most of all, the participants are engaged in collecting wastes w8thours a day and at least for 25

days a month.

Some waste collectors do collect wastes during daytime, few in the night and few afaflesshboth

during day and night. Interestingly, some of the waste collectors stay at the dump yard itself and collect
wastes whenever the trucks unload at site.

They have reported that the ideal time for collecting wastes is early morning as tHeadsckarry lots

of wastes from different places of the city.

They have revealed that most of the wastes are collected at source by other collectors in the streets itself
during day time, which in turn would affect them from collecting marketable itdims wastes dumped

in the morning would contain lots of saleable goods in the waste loads

Persons earn up to Rs. 3@2000 everyday by selling their collection to theighbouringscrap dealers

and stated that the income from wastes is sufficient far lifee They have also informed that there is

no need for investment or require loans for this job, they felt satisfied in getting income from wastes.
Few children along with their parents are also involved in this work during holidays but the students
hesitate to show their identity

Since they have been involved only in collecting wastes in the site, they were not able to engage
themselves in alternagvjobs other than collecting wastes.

Few of them have got loan from the bank and purchased auto rickshaw, but they could not earn
significantly and felt difficult to repay the loan and interest, finally they have sold out the auto and
returned to collectvastes. Another person has informed that she has started a petty shop nearby, but
none of the customers were willing buy goods from their shop as she was the waste collector previously.
The people collecting wastes were not recognized and accepted tgighbouringresidents for only

reason that they have been involved in collecting waste from the garbage/waste dumpsite.

7KH\ KDYH UHYHDOHG WKDW WKH SHUVRQV ZH uéighpdruismibatR X V O\
treat them equally in the conumity.

The waste collectors also did not accept their children to take part in their job

They wanted to provide good education and nutritious food to their children with income from the waste
collection

Since this work is noffiormal, they go the garbagempsite whenever they decide to go to the site.

The collectors from various parts of Chennai and faraway places do visit this site to collect wastes and
find this place as a resourceful location. Since they could collect sufficient waste materialstaathse

to the dealers immediately.

During rainy season, they cannot work in the site due to continuous rain and stagnation of rainwater
soaked with raw solid wastes. They hesitate to work at site to avoid affliction of any diseases.

Aged persons couldot find any other jobs and not able to work other than collecting waste, and their
co-workers extend support to the aged persons in collecting and selling the wastes.

Persons collect waste in this site feel safe and secured except for a few accidéodk thlaice in the

site. Some of them used to sleep at site and sometimes unknowingly trucks dump loads on them.

Most of the valuable wastes were picked from the primary source dust bins and they collect only the
wastes available in the dump site.

Almost all of them have borrowed money from money lenders for 10% interest for their unexpected
expenditures. Most of them have borrowed during rainy seasons and during lockdown due to COVID
when they cannot go for collecting wastes and lost income.

They go to Government hospitals for minor ailments and go to Stanley medical college hospital for major
diseases

They were afflicted with asthma, respiratory infections, skin diseases, cut wounds caused by steel nails,
broken glass pieces, sharp plastiatemnials and metals.

XW
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iii. Besides, persons have affected by dog biting, attack by cows and bulls graze in the site,
iv. Few of them wear safety gears such as hand gloves, shoes during colleting wastes

Security

i. Most of them are aware of health and other insurfamikities, but none of them have availed insurance.
ii. Aged persons said that they could not avail insurance facilities because of their age.
iii. None of them were recognized for old age pension

Expectations from the GCC

i. They have requested to provide employment opportunity in the proposed biomining and processing
project.
ii. They want to be mainstreamed by way of getting proper training and be employed in the proposed
processing facility project.
iii. Their experience in segratijon of wastes could be utilized properly in the proposed project.
iv. The waste collectors requested to continue collection of wastes in the dump yard during implementation
and in future as the dumping would be used to dump wastes in the site.

2) Focus Goup Discussion with Housing Welfare Associati@aodungaiyur

$ )RFXV *URXS 'LVFXVVLRQ ZDV FRQGXFWHG DPRQJ WKH PHPEHUV R|l 5t
which are from the proximity of Kodungaiyur solid waste dump yard. The FGD was ceddaatbtain the views and

suggestions of the Association members on treatment of solid wastes through biomining.

Date 30.04.2022

Venue Kodungaiyur solid waste dump yard, Chennai

Participants 1. $UWLVDQYV +RXVLQJ :HOIDUH $
2. Thangam Housin@Velfare Association

Welcome Address Mr. Avinash

FGD Conducted by Dr. R. Rajkumar, Social Development Specialist

Coordinated by Mr. Avinash

Mr. Jyotirmoy
Mr. PTR. Alagupandiarajan
Mr. P. Senthil Kumar

A 30-minute video about alreadymplemented Biemining projects at Perungudi dump yard, Chennai, Kumbakonam
dump yard and Noida was presented to make the members comprehend about the project proposed to be implemente
at Kodungaiyur. Various stages of bio mining processes were exptaitteg participants during the video show.
After completion of the show, the discussion with participants was held, the responses of the participants are given

hereunder.

Environmental andocial Impact Assessment
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Excerpts of the Focus group Discussion

Dr. R. Rajkumar explained about the curreitation of the dump yard, livelihood of waste collectors, pollution due
to storage of wastes and the importance of Bio mining project at Kodungaiyur. As part of the discussion, members

were asked to disclose the problems faced by the residents aroupd/drd.

oOU 6% 'HLYDPDQL 3UHVLGHQW DQG OU 3 6HNDU 6HFUHWDU\ $UW|LVELC
Secretary, Mr. T.M. Raman member, Thangam Housing Welfare Association reported the issues, concerns and

recommendations for improvinthe site.
Problems faced by Residents inhabiting the vicinity of Kodungaiyur Dump Yard

% Obnoxious odour from the dump yard spreads up tetomeo-kilometer radius throughout the year, which

make many persons suffocate and breathing problem.
¥ The rotting wastes create infection and many illnesses among the residents.

¥ Lots of waste fallen on roads near all residential and commercial areas while transporting the wastes from

various places from the city to dump yard make the roads dirty.
¥ The fallen wastesroroads create lots of road accidents by slipping of vehicles and pedestrians

¥ Bad odour in the dump yard increases manifold during rainy and winter seasons as the waste are not clgared

properly.

% The contaminated water from dump yard mixes with drinkingewsupply and drainage in roadsides turns

the situation worse and spreading of diseases during rainy days

¥ Menace of multiplying Mosquitoes have increased, and the hazard exists throughout the year because of|the

dump yard

% Many health problems likeespiratory diseases, dengue and malaria incidents have become prevalent amgng

the residents nearby.

¥ Fire accident happened during summer season at dump yard, the smoke from the yard irritates all the

households in the neighbourhood around Kodungaiyur.

¥% Fewpersons involved in waste picking have met with accidents during fire at dump yard and dumping of

waste from the lorries.

¥ Residents fear the infiltration of contaminated water from the dump yard in the ground water and eventually

used by the households wld affect the health of public.

Suggestion about removal of dump yard adopting Biomining process to the residents

¥ Awareness should be created to the public about the project before and during the implementation by

distributing pamphlets, creating WhatgAgroup and local media especially televisions

¥ Awareness through conducting Association meetings among the residents in the location.

Suggestions of members about the effective usage of vacant place after processing

The members were explained that théuate of wastes would be reduced after processing, hence the place occupied
currently would be reduced and the unused vacant land will be increased. Members were asked to explore the ways
to utilize the space for other purposes useful for the society stggestions given by the members are given

hereunder
¥ Tree plantationttimber tree or fruit bearing trees could be developed
¥ Thematic Park with Walking facility for public
¥ Playground with fitness center
% New Bus terminal could be established to connect various parts of Chennai and neighbouring states

¥% Market with Permanent Shops for the local residents interested in enterprises

Environmental and Social Impact Assessment
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Overall expectation of public
¥ The proposed Project should be completed as earbossible before rainy season

% The waste collectors could be given employment opportunity in the processing activities and as the dumpsite

is continued to be used, the waste collectors may be permitted to collect wastes to continue their livelihoads.

Outcome of FGD

Members have expressed that the project proposed by the Government is very much useful for the environment and

public. They have assured that the residents would cooperate for implementation of biomining project.

Environmental andocial Impact Assessment
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No.33 ERUKKANCHERI
NOTE
1. Street Alignment 27.0 m for Moolakadai - Tondiarpet Road.
2. Proposed 18.0 m wide Kodungaiyur - Chinnasekkadu Road.
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4 ANNEXURE 4: PROPOSEDPROJECT LAYOUT

Environmental and&ocial Impact Assessment




h Preparation of Detailed Feasibility Report and providing Transaction Advisory Services for Reclamation of Kodungaiyur
Dumping Ground for Greater Chennai Corporation

Page left blank intentionally

Environmental and Social Impact Assessment




Preparation of Detailed Feasibility Report and providing Transaction AdvisoryServices for Reclamation of Kodungaiyur Dumpingm
Ground for Greater Chennai Corporation

5 ANNEXURE 5: TRAFFIC MANAGEMENT PLAN

TRAFFIC MANAGEMENT PLAN

(a) Theindicativetraffic management plan is given below.

() The incoming fresh waste will be routed through the second entrance gate available at
site near the existing C&D waste processing plant. The fresh waste will unload waste at the
particular earmarked location andethuse the same route through the second gate entrance.
The red marked route is proposed for fresh waste vehicle movement. Further packages 4&5
waste quantity is not high when compared to package 1, 3 & 6 so the vehicle requirement and

for biomining operdbns will be less. So there will be less traffic management issue with
respect to fresh waste movement.

(i) For biomining activity during construction and operations phase the main gate entrance
route which has twavay carriage will be utilized for biomining agte shifting operations,
RDF, inerts disposal etc. fresh waste vehicle entry will not be through this route. The route
indicate in yellow will be followed for entire biomining operations.

(iii) For bio-earth disposal within the site will follow the routighlighted in blue.
(iv) By doing all the above the traffic movement within this site will be managed.

(V) For outside traffic management, coordination with traffic department shall be done in
order to manage the traffic outside site during peak hours.

(b) The abovedraffic management plant is indicative in nature. The detailed traffic management

plan will be submitted by the Biomining contractors during preparation of DPR/Project
Implementation and Operation Plan (PIOP).
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Figure 1: Proposed Traffic Management
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6 ANNEXURE 6: LIST OF RAG PICKERS

Table 1: PAP Details

ID
card D Card3 Address
Number
Type
Aadha 276, G Block, RR
1 |Nagaraj 07.10.199( 32 Male | Yes| Self [Nageswara Rav Hindu (Tamil SC 15 Yes Yes Yes Yes No Yes No Card 41478072852({Nagar, Kodungaiyu
Chennai.
2 |S.Mahalakshmi Nil 20 [Femal¢ No | Wife |S.Samuvel Hindu [Tamil SC 39 No Yes No Yes No No No Aggrda Nil Nil
. . . . Aadha . .
3 |S.Samuvel Nil 39 |[Male | Yes| Self |[Selvaraj Hindu |Tamil SC 39 No Yes No Yes No No No Card Nil Nil
141,88 Kathpada
4 R.Parvathi 09.09.197( 47 |[Femal{ No | Wife |Ramesh Hindu [Tamil | SC 47 Yes Yes Yes Yes No No No  [‘2dhal53598084956(MaIN Road,
Card \Wesermenpet,
Chennai.
141,88 Kathpada
5 |V.Ramesh 10.10.196( 49 |Male | Yes| Self [Vinayagam Hindu [Tamil SC 49 Yes Yes Yes Yes No No No g 93372135457‘Ma|n Rz,
Card \Wesermenpet,
Chennai.
Aadha 27, Rajarathina
6 |P.Gopi 01.02.198( 42 |Male | Yes| Self [Palani Hindu (Tamil BC 40 Yes Yes No Yes No No No Card 92804839816(nagar, Kodungaiyu
Chennai.
Aadha 27, Rajarathina
7 |G. Indhira 01.01.198| 39 |Femald¢ No | Wife |P.Gopi Hindu [Tamil BC 40 Yes Yes No Yes No No No Card 37537196471 nagar, Kodungaiyu
Chennai.
10th Street,PP
8 [M.Vanitha 01.01.198] 35 [Femal{ No | Wife |Mathankumar |Hindu [Tamil SC 40 Yes Yes Yes Yes No No No Aadha 91511411910.'A‘mman Kovil
Card ,Moolakothalam,
Vannarapettai.
9 |M.Lakshmi Nil 60 [Femal¢ No | Wife [Mari Hindu [Tamil SC 48 No Yes No No No No No Aggrda Nil Nil
10|K.Chandra Nil 53 [Femal¢ No | Wife |[Karuna Hindu [Tamil SC 48 Yes Yes No Yes No No No Ag:rda Nil Nil
11|S.Kamatchi Nil 60 [Femal{ No | Wife [Selvam Hindu [Tamil BC 40 Yes Yes Yes Yes No No No Agg:]da Nil Nil
12|C.Yosotha Nil 65 [Femal¢ No | Wife [Chithirai Hindu [Tamil SC 60 Yes Yes Yes Yes No No No Aggrda Nil Nil
13|A.Vijayakumar Nil 50 [Male | No Son |[A.Arul Hindu [Tamil SC 4 Yes No No Yes No No No Aggrda Nil Nil
. . . . Aadha . .
14| R.Ammu Nil 18 [Femal¢ No | Wife |Ramu Hindu [Tamil SC 8 No No No Yes No No No Card Nil Nil
15|P.Amulu Nil 49 [Femald Yes| Self |Palani Hindu [Tamil BC 40 No No No No No No No Nil Nil Nil

2 As per thecensus survey conducted in 2022, only 2 out of 327 ragpickers are below the age of 18 (one aged 17 and the other agadpidieTaged 17 will turn 18 in 2023 and may be allowed to continue in this occupation. The ragpicker agedeldekhailiated under the National Child Labour Project
(NCLP) Scheme for rehabilitation of child labourers through District Project Societies under the chairmanship of thivlBgssticite

3 The information pertaining to the last three columns of this tablt sbbe subject to public disclosure owing to privacy concerns.
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ID
card D Card3 Address
Number
Type
16|V.Dhanush Nil 20 |[Male |Yes| Self [Vinoth Hindu (Tamil SC 20 No No No No No No No Nil Nil Nil
17|D.Nagavalli Nil 29 [Femal{ No | Wife |V.Dhanush Hindu (Tamil SC 20 No No No Yes No No No Agg:]da Nil Nil
Aadha No 788th Street,
18|P.Vasanthi 12.07.198; 38 |Femal¢ No | Wife |Pannerselvam |ChristiafTamil BC 40 Yes Yes Yes Yes No Yes No Card 63052778994|{MGR Nagar,
Kodungaiyur.
Aadha 11/21, 2nd Street,
19|N.Tirumalai 31.07.199| 32 Male | Yes| Self |Nagendran Hindu (Tamil SC 32 Yes Yes No Yes No No No Card 898225307634Kodungaiyur,
Chennai 600118.
20|T.Chitra Nil 30 [Femal¢ No | Wife [N.Tirumalai Hindu |Tamil SC 32 Yes Yes No Yes No No No Aggrda Nil Nil
21|S.Dhanasekarar Nil 52 [Male |Yes| Self |Sahadevan Hindu [Tamil BC 52 No No No Yes No No No g 25557410384z'v|G'R NEQET 3rd.
Card Street, Kodungaiyu
22 |D.Maheshwari Nil 30 [Femald¢ No |Daughte|S.Dhanasekaran|Hindu [Tamil BC 30 No No No Yes No No No Aggrda Nil Nil
23|P.Kala Nil 40 |Femalq Yes| Self |Pachapan Hindu |Tamil SC 40 Yes Yes Yes Yes No No No Aggr da Nil Nil
24|B.Chandrasekar, Nil 35 |Male | Yes| Self |BalasubramaniygHindu [Tamil SC 35 Yes Yes Yes Yes No No No Aggpda Nil Nil
25|R.Gopi Nil 42 \Male | Yes| Self [Rangarav Hindu [Tamil SC 42 Yes Yes No Yes No No No Aggrda Nil Nil
26|G.Devi Nil 34 [Femal{ No | Wife |Gopi Hindu [Tamil SC 34 Yes Yes Yes Yes No Yes No Aggrda Nil Nil
27|G.Kamala Nil 32 [Femald Yes| Self |Gopal (late) Hindu [Tamil BC 30 Yes Yes No Yes No No No Aggrda Nil Nil
28|G.Murlai Nil 25 |Male | No | Sister |Gopal (late) Hindu |Tamil BC 22 Yes Yes No Yes No No No Aggrda Nil Nil
29|G.Ravi Nil 21 [Male | No | Sister [Mari Hindu |Tamil BC 21 Yes Yes No Yes No No No Aggrda Nil Nil
30|R.Ravi Nil 20 [Male |Yes| Self [Raji(Late) Hindu [Tamil SC 15 No No No No No No No Nil Nil Nil
. . . Aadha . .
31|K.Baskar Nil 52 [Male |Yes| Self [Kullan Hindu [Tamil ST 40 Yes Yes No Yes No No No Card Nil Nil
32|P.Arul Nil 37 [Male |Yes| Self |Pachaiyapan Hindu [Tamil BC 30 No Yes No Yes No No No Aggrda Nil Nil
33|B.Lakshmi Nil 40 |Femal¢ No | Wife |Baskar (late) Hindu |Tamil BC 40 Yes Yes Yes Yes No No No Aggrda Nil Nil
34|R.Bala Nil 25 |[Male | No | Wife |Ravi Hindu |Tamil BC 25 No No No No No No No Nil Nil Nil
35|G.Seenuvasan Nil 68 [Male |Yes| Self |Gurusamy Hindu [Tamil MBC 68 No No No No No No No Nil Nil Nil
36|J.Amutha Nil 52 [Femal{ No | Wife |Jeyabal Hindu [Tamil SC 40 Yes Yes No Yes No No No Aggrda Nil Nil
37|Ramesh Nil | 45 |Male |Yes| self |Nil Hindu [Tamil | sc | 30 Yes Yes No Yes No No No [Radhal i Nil
38|R.Rajeshwari Nil 40 |Femal¢ No | Wife |[Ramesh Hindu |Tamil SC 30 Yes Yes No Yes No No No Aggrda Nil Nil
39|R.Priya Nil 25 [Femal¢ No | Wife [Manikandan Hindu |Tamil SC 10 Yes Yes Yes Yes No No No Agg:]da Nil Nil
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40|S.Ebinezar 01.01.198{ 38 Male | Yes| Self [Selvaraj Hindu [Tamil SC 4 No Yes No Yes No No No Card Nil Nil
. . : . . Aadha : .
41 |E.Bavani Nil 22 [Femal¢ No | Self |S.Ebinezar Hindu (Tamil SC 4 No Yes No Yes No No No Card Nil Nil
42|A.Ganga Nil 22 |[Femald No | Wife |N.Annamalai Hindu (Telugu| SC 28 Yes Yes Yes Yes No Yes No Aggrda Nil Nil
43|N.Annamalai Nil 28 [Male |Yes| Self [Narayanan Hindu (Telugu| SC 28 Yes Yes Yes Yes No Yes No Aggrda Nil Nil
44 M.Vinoth Nil 25 |Male |Yes| Self |Munusamy Hindu (Tamil SC 21 No No No Yes No No No Aggrda Nil Nil
45\V.Mery Nil 21 |Femal¢ No | Wife |Vinoth Hindu |Tamil SC 21 No No No No No No No Nil Nil Nil
Aadha 22, 9 th Street,
46 |Kaliammal Nil 42 |Femalq Yes| Self |Selvaraj(late) |ChristianTamil MBC 10 Yes Yes No Yes No No No Card Nil Bharathiyar Nagar,
Korrukupettai.
47 [Karthik Nil | 32 Male |Yes| Self |Moorthy (late) |Hindu [Tamil | MBC | 25 Yes No No Yes No No No fradhal Dl Yl
Card Kodungaiyur
48|Ravi Nil 36 [Male |Yes| Self [Mari Hindu (Tamil ST 10 Yes Yes Yes Yes No No No Aadha Nil 33 E_%agavath| amma
Card Kovil Street
49 R.Kanniyammal Nil 26 [Femal¢ No | Wife |Ravi Hindu (Tamil ST 7 Yes Yes Yes Yes No No No g Nil £ Bagavathl amma
Card Kovil Street
50|Madhan Kumar Nil 47 \Male | Yes| Self [Dhamu ChristiarTamil SC 25 Yes No Yes No No No No Aadha Nil 623, Hou_smg board
Card Kodungaiyur
51|Manoj Nil 19 Male | No Son |Madhankumar |ChristianTamil SC 9 Yes No Yes Yes No No No Agg:]da Nil Nil
52|Appu Nil 55 |[Male | No |Grandso|Ramesh Hindu |Tamil SC 8 Yes No No Yes No No No Aadha Nil Housing Board,
Card Kodungaiyur
53 |Jothi Nil 55 [Femald Yes| Self [Munusamy (late |Hindu [Tamil SC 40 Yes Yes Yes Yes No No No e Nil el Board,
Card Kodungaiyur
54\Vela Nil 19 [Male | No |Grandso|Annakumar Hindu (Tamil SC 8 Yes No No Yes No No No Aadha Nil Housing Board,
Card Kodungaiyur
55|B.Karuppu Samy Nil 14 Male | No |Grandso|Babu (late) Hindu |Tamil SC 5 Yes No No No No No No plni Nil eI Board,
Card Kodungaiyur
56|R.Mekala Nil | 26 [Femald Yes| Self |Rajesh Hindu [Tamil | BC 5 Yes No No Yes No No No  (radhal MGR Nagar, 3rd
Card Street, Kodungaiyu
57|Rajesh Nil 28 |Male | No |HusbangRaman Hindu |Tamil BC 10 No No No Yes No No No plni Nil el S MGR.
Card Nagar, Kodungaiyu
58|R.Priya Nil 30 [Femald¢ No |Daughte|Rajesh Hindu (Tamil BC 2 No No No No No No No Nil Nil 3rd Street, MGR.
Nagar, Kodungaiyu
. - . Aadha : RR Nagar,
59|D.Charles Nil 31 |Male | No | Brother |Doss ChristianTamil SC 15 Yes Yes No Yes No No No Nil .
Card Kodungaiyur.
. - . Aadha . RR Nagar,
60|D.Lawrance Nil 33 |[Male |Yes| Self |Doss Christiar{Tamil SC 15 Yes Yes No Yes No No No Nil .
Card Kodungaiyur.
.. . - . Aadha . RR Nagar,
61|D. Vijaya Nil 55 |[Femald¢ No | Mother |Doss ChristiariTamil SC 15 Yes Yes No Yes No No No Nil .
Card Kodungaiyur.
62|D.Jayakumar Nil 29 |[Male | No | Brother |Doss Christiar{Tamil SC 10 Yes Yes No Yes No No No Aadha Nil RR Naga_r,
Card Kodungaiyur.
e 175, RR Nagar,
63|S.Ganeshan Nil 38 [Male | No | Self |Sambagairaman|Hindu [Tamil SC 25 No Yes No Yes No No No Card Nil Kodungaiyur ,
Chennai.
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Aadha 175, RR Nagar,
64 |Sambooranam Nil 65 [Femal¢ No | Mother [Sambagairaman|Hindu |Tamil SC 20 No Yes No Yes No No No Card Nil Kodungaiyur ,
Chennai.
Aadha 175, RR Nagar,
65 [Gowri Nil 22 |Femald¢ No |Daughte|Ganesan Hindu (Tamil SC 10 No Yes No Yes No No No Card Nil Kodungaiyur ,
Chennai.
Aadha Rajarathinanftreet,
66|l.Subramaniyan ||04.10.196{ 70 |Male | Yes| Self |Ayyapan Hindu |Tamil SC 25 Yes Yes No Yes No No No Card 4180733990444th Street,
Kodungaiyur.
Aadha 4th Street,
67 |Subha 01.01.199| 31 |[Femal¢ No |Daughte/Subramani Hindu (Tamil SC 5 No Yes No Yes No No No Card 57187242521{Rajarathinam Naga
Kodungaiyur.
Aadha 4th Street,
68 |A.Kannaki Nil 70 |[Femald No | Wife |Subramani Hindu (Tamil SC 20 Yes Yes Yes No Yes No No Card Nil Rajarathinam Naga
Kodungaiyur.
69 [Kanmani Nil 32 |[Femalq Yes| Self |Srininvasan Hindu (Tamil ST 8 Yes Yes Yes Yes No No No il Nil [MEG CRIa R
Card Nagar, Chennai.
70|Srinivasan Nil 51 |[Male | No [HusbangNil Hindu |Tamil ST 10 Yes Yes No Yes No No No Aadha Nil Irular Colony, K.K
Card Nagar, Chennai.
71|Gowri Shankar | Nil | 27 [Male |vYes| self |Nil Hindu [Tamil | SC || 15 Yes Yes No Yes No No No [radnal oy |Srd Main Road,
Card Rajarathinam Stree
72|Gowri Nil 22 |[Femal¢ No | Wife [Shankar Hindu [Tamil SC 10 Yes Yes Yes Yes No No No Aadha Nil 3rd_ Mam_ Road,
Card Rajarathinam Stree
Aadha 45, Bharathi Nagar,
73 |A.Kanniyappan Nil 60 |[Male |Yes| Self |Arumugam Hindu (Tamil SC 25 Yes Yes No Yes No No No Card Nil 6th
Street,Konikkupetta|
74|S.Ganesan Nil 50 |[Male |Yes| Self [SivaPerumal |Hindu (Tamil BC 10 Yes Yes No Yes No No No Aadha Nil 9 A, Bharthiyar Mai
Card Street, Kurukupetta
75[M.Surya Nil 32 |[Male |Yes| Self |Murugan ChristianTamil SC 10 Yes Yes No Yes No No No Aggrda Nil 82, Housing Board
76|S.Ishwarya Nil 24 [Femal¢ No | Wife |Surya Christiar Tamil SC 5 Yes Yes No Yes No No No Aggrda Nil 82, Housing Board
77|S.Samuvel Nil 36 [Male |Yes| Self [Seenu ChristiariTamil SC 25 Yes Yes No Yes No No No Pl Nil el Nagar,_
Card Korrukupettai.
78 |Amutha Nil 30 [Femal¢ No | Wife |S.Samuvel ChristiarTamil SC 15 Yes Yes No Yes No No No Aadha Nil MGr Nagar, .
Card Korrukupettai.
79 K.Srinivasan Nil 30 [Male | No | Son [K.Kesavan Hindu [Tamil MBC 15 Yes Yes No Yes No No No Aggrda Nil 9 th Street, B Block
Aadha 9th Street, B Block,
80|R.Kesavan Nil 50 |[Male |Yes| Self |Ragavan Hindu (Tamil MBC 30 Yes Yes No Yes No No No Card Nil Ezil Nagar,
Kodungaiyur
Aadha 6th Street,
81 |K.Ravi Nil 42 Male | Yes| Self [Kumar Hindu [Tamil SC 15 Yes Yes Yes Yes No No No Card Nil Meenamba Nagar,
Korrukkupettai
Aadha 6th Street,
82|R.Uma Nil 40 |[Femal{ No | Wife [Ravi Hindu [Tamil SC 10 Yes Yes Yes Yes No No No Card Nil Meenamba Nagar,
Korrukkupettai
Aadha 6th Street,
83 |Prabhakaran Nil 23 [Male | No | Son |Ravi Hindu [Tamil SC 5 Yes Yes No Yes No No No Card Nil Meenamba Nagar,
Korrukkupettai
84 |A.Rajesh Nil 24 |Male | No | Self |Arumugam Hindu (Tamil MBC 9 Yes Yes Yes Yes No No No Aadha Nil MGR Nagar,sR_d
Card Street, Kodungaiyu
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85|R.Sembi Nil | 24 |[Femal{ No | Wife [Rajesh Hindu [Tamil | MBC | 5 Yes Yes No Yes No No Np el Nil Slrel S, IR
Card Nagar, Kodungaiyu
86|C.Suresh Nil 39 [Male |Yes| Self [Chinnapayan |Hindu [Tamil ST 25 Yes Yes Yes Yes No No No Aadha Nil JJ Nagar,
Card Pallavakkam
87|S.Revathi Nil 33 |[Femald No | Wife [Suresh Hindu (Tamil ST 25 Yes Yes Yes Yes No No No AELIE] Nil JJ Nagar,
Card Pallavakkam
88 |E.Shanmugam Nil 53 |[Male |Yes| Self |Ekambaram Hindu (Tamil ST 30 Yes Yes No No No No No F&Trl(;y Nil ﬁtggitrreet, Deva
89 (Chitra Nil 37 |[Femald No | Wife [Shanmugam Hindu (Tamil ST 20 Yes Yes No No No No No Fg:;'éy Nil ﬁtggitrreet, Deva
JJ Block, Raja
90|Jaganathan Nil 40 |[Male | Yes| Self |Veerapan Hindu |Tamil SC 25 No No Yes Yes No No No Nil Nil Rathina Nagar,
Kodungaiyur
Famil JJ Block, Raja
91 |Premkumar Nil 18 Male | No Son |Jaganathan Hindu |Tamil SC 7 No No Yes Yes No No No Cardy Nil Rathina Nagar,
Kodungaiyur
92 |K.Shankar Nil 35 |[Male |Yes| Self |Krishnan Hindu |Tamil ST 20 Yes Yes Yes Yes No No No Family Nil Manquman Naga
Card Meenjiyur
93|S.Shanthi Nil | 35 |[Femal{ No | Wife [Shankar Hindu [Tamil | ST 10 Yes Yes Yes Yes No No No [adha Nil Marlyamman Naga
Card Meenijiyur
94|\V.Mari Nil 55 |[Male |Yes| Self |Varadhan Hindu [Tamil MBC 20 Yes Yes Yes Yes No No No Aadha Nil Sathya Nagar, 2/4
Card Ezhil Nagar
95|M.Latha Nil | 48 [Femal{ No | Wife |Mari Hindu [Tamil | MBC | 15 Yes Yes No Yes No No No PRl g | NERE, 2R
Card Ezhil Nagar
96 [N.Nani Nil 24 |Male |Yes| Self |Nageshwara RayHindu [Tamil SC 10 Yes Yes No Yes No No No Aadha Nil 105 Hous_,mg Board
Card Kodungaiyur
97|N.Meena Nil | 22 [Femal{ No | wife |Nani Hindu [Tamil | SC 8 Yes Yes No Yes No No No (radhal e
Card Kodungaiyur
98|S.Seeralan Nil 49 |[Male | Yes| Self |Subburayan Hindu |Tamil SC 20 Yes Yes No Yes No No No Aadha Nil 112 B Block
Card Housing unit
99 |Sarasu Nil 38 [Femal{ No | Wife [Seeralan Hindu [Tamil SC 25 Yes Yes No Yes No No No paera Nil 1129.’B|0Ck.
Card Housing unit
10QVicky Nil |18 |Male | No| Son |Seeralan Hindu [Tamil | sc | 10 Yes No No Yes No No No [adhal |12 BBlock
Card Housing unit
Aadha 9th Street, MGR
101Nagappan Nil 65 |[Male |Yes| Self |GnanaPrakasamHindu [Tamil SC 20 Yes Yes No Yes No No No Card Nil Nagar, Ezil Nagar,
Kodungaiyur
Aadha 9th Street,MGR
102N.Vasantha Nil 55 |Femald No | Wife |Nagappan Hindu (Tamil SC 15 Yes Yes No Yes No No No Card Nil Nagar, Ezil Nagar,
Kodungaiyur
Aadha 891, Hosuingooard,
103S.Pushpam Nil 66 [Femal¢ Yes| Self [Subramani Hindu [Tamil SC 30 Yes Yes Yes Yes No No No Card Nil Ezhil Nagar,
Kodungaiyur
Aadha 891, Hosuinghoard,
104Vijay Nil 27 [Male | No Son [Pushpam Hindu [Tamil SC 17 Yes Yes No Yes No No No Card Nil Ezhil Nagar,
Kodungaiyur
Aadha 891, Hosuingooard,
105Ajith Nil 20 [Male | No Son [Pushpam Hindu [Tamil SC 5 Yes Yes No Yes No No No Card Nil Ezhil Nagar,
Kodungaiyur
Aadha 16/31 2nd Street,
106Sivakami Nil 50 |Femalqd Yes| Self |Murugesh Hindu (Tamil MBC 15 Yes Yes Yes Yes No No No Card Nil Chandrasekar Nagg
Kodungaiyur.
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_ _ _ Aadha _ 16/31 2nd Street,
107Murugesh Nil 55 [Male | No |HusbandVeerapan Hindu [Tamil MBC 24 Yes Yes No Yes No No No Card Nil Chandrasekar Naggq
Kodungaiyur.
108Mohana Nil 20 [Femalqd Yes| Self |Dinesh Hindu (Tamil SC 10 Yes Yes Yes Yes No No No Aadha Nil 1stChandraseka_1r
Card Nagar, Kodungaiyu
109Dinesh Nil 26 |Male | No |HusbancPrakash (late) |Hindu [Tamil SC 13 Yes Yes Yes Yes No No No FERUE Nil 1stChandraseka_1r
Card Nagar, Kodungaiyu
11dArun Nil 20 |[Male |Yes| Self [Muthu Hindu |Tamil BC 5 Yes No No Yes No No No Aadha Nil 35/36 MGR Nagar,
Card Kodungaiyur.
1113anaki Nil | 38 [Femal{ No | Wife |Mari Hindu [Tamil | SC || 25 Yes Yes Yes Yes No No No (adhal o |ABlock Ezhil
Card Nagar, Kodungaiyu
Aadha Periyar Silai, Annai_
112Kandan Nil 42 [Male |Yes| Self |Varadhan (late) Hindu [Tamil MBC 20 Yes Yes No Yes No No No Card 308319882207Sathya Nagar, Ezhi
Nagar,Kodungaiyur
113Prema Nil 39 [Femal¢ No | Wife |Kandhan Hindu (Tamil MBC 10 Yes Yes No Yes No No No AELE] 38615367945('6‘rm.al Sa;hya NERE)
Card Periyar Silai.
. . . _ Aadha _ Periyar Silali, Annai
114Manikandan Nil 22 |Male | No Son |Kandhan Hindu (Tamil MBC 8 Yes Yes No Yes No No No Card Nil SathyaNagar, Ezhil
Nagar, Kodungaiyu
Aadha Periyar Silai, Annai
115Ganesha Nil 20 [Male | No | Son |Kandhan Hindu (Tamil MBC 5 Yes Yes No Yes No No No Card Nil Sathya Nagarzhil
Nagar, Kodungaiyu
No 156 C PPAK 10
: . - . . . Aadha th S_tree_t,
116Rejeshwari 7.11.1977 44 |Femald¢ No | Self |Krishnan Hindu (Tamil SC 30 Yes Yes Yes Yes No No No Card 57086171337{Basinbridge,
\Washermenpet,
Chennai 600021.
. _ . _ Aadha . Moola Korharam, 1
117Renuka Nil 29 [Femald No |Daughte|Vinayagam Hindu (Tamil SC 10 Yes Yes No Yes No No No Card Nil th Street,
Korrukkupettai.
. . . . . _ Aadha . Moola Korharam, 1
118Sathyavani Nil 27 |[Femal¢ No |Daughte[Mani Barathi Hindu [Tamil SC 10 Yes Yes No Yes No No No Card Nil th Street,
Korrukkupettai.
_ . _ . _ Aadha . Moola Korharam, 1(
119Muthu mari Nil 25 [Femald No | Son |Krishnan (Late) |Hindu [Tamil SC 6 Yes Yes No Yes No No No Card Nil th Street,
Korrukkupettai.
8, Chinsamman
. . . . Aadha . Kovil Street,
12QVinoth Nil 26 |[Male |Yes| Self |Selvam Christiar{Tamil SC 1 Yes Yes Yes Yes No No No Nil .
Card Medhur, Mullai
Nagar.
121Bhavani Nil 46 |Femal{ No | Wife [Shankar ChristiariTamil SC 13 Yes Yes Yes No No No No e Nil 2] SEEL, RR.
Card Nagar,Kodungaiyur
122Shankar Nil 47 [Male | Yes| Self |Mani ChristianTamil SC 18 Yes Yes Yes No No No No Family Nil 2nd Street, RR .
Card Nagar, Kodungaiyu
Vellaiappa Family 139 Tamilan Nagar
123Mariyappan Nil 56 |[Male |Yes| Self Hindu (Tamil BC 4 Yes Yes No Yes No No No Nil Main Street,
Nayakkar Card .
Tondaiyar Pet.
Aadha 139 Tamilan Nagar
124M.Nirmala Nil 54 |Femald Yes| Wife |Mariappan Hindu (Tamil BC 4 Yes Yes No Yes No No No Card Nil Main Street,
Tondaiyar Pet.
125Mohamed Kasin Nil 64 [Male |Yes| Self [Mohamed Yusuf|Muslim [Tamil MBC 5 Yes Yes Yes Yes No No No e Nil SO i SR,
Card MGR Nagar.
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126Madhan Kumar Nil 42 [Male |Yes| Self |Damodharan Hindu (Tamil SC 20 Yes Yes No Yes No No No Aggrda Nil Nil
127Ajith Nil 18 [Male | Yes| Self |Dharman ChristiariTamil SC 18 Yes Yes No Yes No No No el Nil L Hou_smg SR
Card Kodungaiyur.
128Tamilselvan Nil 26 |Male |Yes| Self |Renganathan |Hindu [Tamil SC 8 Yes Yes No Yes No No No Aadha Nil VOC Nagar, New
Card \Wasermen pet.
. . . . Family| . 32, NethajiNagar,
129Kathavarayan Nil 32 [Male |Yes| Self |Govindasamy |Hindu [Tamil SC 2 Yes Yes Yes Yes No No No Card Nil 118 th Block, Ennor
Aadha 65 Street, Barathiyg
130Mariammal Nil 65 [Femald Yes| Self |Sankar ChristiarTamil MBC 40 Yes No No No No No No Card Nil Nagar,
Korrukkupettai.
131Selvam Nil 42 [Male | Yes| Self |Muniyan Hindu (Tamil MBC 30 Yes Yes No Yes No No No AELE] Nil B BI.OCk’ ) SIEE
Card Ezhil Nagar.
132J.Suresh Nil 45 |Male | Yes| Self |Joseph Christiar Tamil SC 1 Yes Yes No Yes No No No Aadha Nil Nehru Nagar,_
Card Korrkku Pettai
Aadha 1, Rk Nagar,Chand
133M. Priya Nil 22 [Femal¢ No | Wife [Manikandan Hindu |Tamil SC 10 No Yes Yes Yes No No No Card Nil Sekar Nagar, 2 nd
Street.
134Parameshwari Nil 32 [Femald No Self |Selvam Hindu |Tamil SC 30 Yes Yes Yes Yes No No No Aggpda Nil I\S/It(riF\;tNagar, 3rd
135Saraswathi Nil 40 [Femald Yes| Self |Rajendiran Hindu (Tamil MBC 40 Yes Yes No Yes No No No Aggrda Nil I\S/Itil'\;tNagar, £
136P.Sivalingam Nil 36 [Male |Yes| Self |K.Purusothaman|Hindu [Tamil MBC 10 Yes Yes Yes Yes No Yes No Aadha Nil Chandra Sekar_
Card Nagar, Kodungaiyu
137Madhan Kumar Nil 35 [Male |Yes| Self |Sudharson Hindu [Tamil MBC 15 Yes No No Yes No No No Aggrda Nil é\:rg:tgar, el
Aadha 4, Ezhil Nagar,
138Ayyanar 21.03.202| 36 |Male |Yes| Self |Subramaniyan [Hindu [Tamil MBC 25 Yes Yes Yes Yes No No No Card Nil Block 10th Street,
Chennai118.
139Dhanaskear  [06.03.196| 52 [Male |Yes| Self [Sahadevan  |Hindu [Tamil | MBC | 47 Yes No No Yes Yes No No  (2dNal 5557410384418, Sth Pank Stree
Card MGR Nagar
140Selvam Nil 52 |[Male |Yes| Self [Mani Hindu |Tamil ST 2 Yes Yes No Yes No No No Aggrda Nil Medur Ponneri
141Parvathi Nil 49 [Femalq Yes| Self AU Hindu [Tamil oC 30 No No No No No No No Nil Nil U INEIET, '
(late) Korrukupettai.
142J.Nazeer Nil 65 |[Male |Yes| Self |Jaleel (Late) |Muslim [Tamil MBC 15 No Yes No Yes No No No Ag:rda Nil ilr;cé;treet, Anna
143Moorthy Nil |56 [Male |Yes| Self [Ponnuvel Hindu [Tamil | ST 20 Yes Yes Yes Yes No No No Aé‘g:‘da 64778388384 hi;grs”eet ]
Aadha 8th Block,
144Marimuthu Nil 75 |Male |Yes| Self |Pavadai Hindu (Tamil MBC 10 Yes Yes No Yes No No No Card Nil Kamaniyan Kovil
Street.
145Mahava Basha | Nil | 56 Male | Yes| Self |Bada Sharif  [ChristiarfTamil | MBC | 10 Yes Yes No Yes No No No | ‘2l op1agsy4g| mpetikariNagar,
ID Permambudur.
146Jayanthi Nil 36 [Femal{ No | Wife |Appu Hindu |Tamil BC 32 Yes Yes Yes Yes No No No Aggrda Nil Muthamil Nagar
147Vinoth Kumar [22.12.199| 29 |Male |Yes| Self [Velu Hindu |Tamil MBC 20 Yes No No No No No No Aggrda Nil Korrukku Pettai
148Raja Sekar Nil 48 Male | Yes| Self [Subramani Hindu [Tamil SC 28 Yes Yes Yes Yes No No No Aadha Nil RR Naga_r,
Card Kodungaiyur.
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149Nandagopal Nil 48 Male | Yes| Self [Krishnamoorthy [Hindu [Tamil BC 30 No Yes No No No No No el Nil o NERED, (© BI.OCk’
Card Korrukkupettai.
. 2nd Street, Jeeva
150D. Minnale Nil 60 [Femalqd Yes| Self ;Dura| Samy ( I‘atHindu Tamil SC 40 Yes Yes No Yes No No No Aggrda Nil Nagar,
Korrukkupettai.
151S.Valli 01.01.199| 30 [Femal{ Yes| Self [Saravanan Hindu [Tamil | SC 10 Yes Yes Yes Yes No No No  (\2dnalgg79703862(0 N Street, Block,
Card Ezhil Nagar.
Aadha 6th Street, B Block,
152V.Saravanan 1995 | 30 [Male |Yes| Self |Vengatesan Hindu [Tamil SC 15 Yes Yes Yes Yes No No No Card 45078425143]Ezil Nagar,
Kodungaiyur.
153Mari 01.01.196] 45 [Male |Yes| Self |Varadhan Hindu [Tamil | sc | 30 Yes Yes Yes Yes No No No  [Adhalga417037910¢" BIOCK, EZNil
Card Nagar,Kodungaiyur
154Karpagam Nil 41 [Male |Yes| Self |Murugan Hindu (Tamil SC 25 Yes Yes No Yes No No No Aadha Nil 195, Hou_smg Boarc
Card Kodungaiyur
155Pattu Nil 58 [Femal¢ Yes| Self [Sekar Hindu [Tamil MBC 30 Yes Yes No Yes No No No g Nil Sl SInEct, Bharath|
Card Nagar, Korrupettai.
156Selvam Nil 32 |[Male |Yes| Self |Annamalai Hindu |Tamil MBC 15 Yes Yes No Yes No No No Aadha Nil 143, Hou_smg Board
Card Kodungaiyur.
: 48, B Block
157Rukmani Nil 68 |Femal¢ Yes| Self ;Dura| iy I‘atHindu Tamil MBC 30 Yes Yes Yes Yes No No No Agg:]da Nil Rajarathinam Naga
Kodungaiyur.
158Jayakumar Nil | 45 |Male |Yes| Self [M.S Mani Hindu [Tamil | SC 20 Yes No No Yes No No No  radha Nil 907, Rajarathinam
Card Nagar, Kodungaiyu
159Poongavanam Nil 45 |Femal¢ No | Wife |Shanmugam Hindu |Tamil MBC 30 Yes Yes Yes Yes No No No Aggpda Nil g(tsr’e'\éltGR MELED, 21
16QVijaya 01.06.197| 48 |[Femal¢ No | Wife [Renganathan [Hindu (Tamil SC 4 Yes Yes No Yes No No No Aggrda 42891912310¢§T588t;%t’ Near to
161Renganathan Nil 48 [Male | Yes| Self [Thoppolan Hindu (Tamil SC 5 Yes Yes No Yes No No No adle Nil SITE) SEEL, NEer (e
Card Bus Sand
162M.Marimuthu ~ [09.10.199( 31 [Male |Yes| Self [Murugesan Hindu [Tamil | MBC 22 Yes Yes No Yes No No No Aé‘g:‘da 63455733146‘zt29?rr86t’ Ezl
169Esakkiammal  |10.05.195| 65 |[Femal{ Yes| Self [Nambi Hindu [Tamil | MBC | 30 Yes Yes No Yes No No No (A2dNal 458359840640 Street, M G R
Card Nagar, Kodungaiyu
164Muthulakshmi Nil 48 [Femald Yes| Self |DatchinamoorthyHindu [Tamil MBC 10 Yes Yes Yes Yes No No No Aadha Nil A E.HOCk 2nd Street,
Card Ezil Nagar
168Poongodi 03.01.199] 28 [Femal{ No |DaughteMuthulaxmi  |Hindu (Tamil | MBC | 5 Yes Yes No Yes No No No  [A2dnal 57985934570 th Street, Ezhil
Card Nagar A Block
166Maheshwari Nil 44 \[Femald Yes| Self |Manohar Hindu [Tamil MBC 15 Yes Yes No Yes No No No Aadha Nil N8, RR Nagar,
Card Kodungaiyur.
. . . . Aadha . 627, Meenama
167Lashmi Nil 46 |Femalq Yes| Self |Vengatesh Hindu |Tamil BC 25 Yes Yes Yes Yes No No No Nil .
Card Nagar, Kodungaiyu
168Jothi Nil 51 |[Femal¢ Yes| Self |Manohar Hindu |Tamil MBC 18 Yes Yes Yes Yes No No No Aadha Nil Sivashanmugapura
Card B Block 4th Street
169Vijay Nil | 26 |Male |Yes| Self |Babu Hindu [Tamil | MBC | 20 Yes No No No No No Mo A g ORI
Card Kodungaiyur
17QChira Nil 23 [Femal¢ No | Self |Anil Raj Hindu (Tamil SC 10 No Yes Yes Yes No No No Aadha Nil 1, Chandra Sekar
Card Nagar, 2nd Street
171Rani Nil 28 [Femal¢ No | Wife [Naveen Kumar |Hindu [Tamil SC 3 Yes Yes Yes Yes No No No Aggrda Nil Nil
172Mani Vel 21.02.198| 40 Male |Yes| Self [Sundaram Hindu |Tamil SC 30 No Yes Yes Yes No Yes No Aggrda Nil Nil
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173Mohan Nil 47 \Male | Yes| Self |[Narayanasamy |Hindu [Tamil BC 37 Yes Yes Yes Yes No No No Agg:]da Nil ggldasrandra S
174Balaji 01.01.197| 41 |Male |Yes| Self [Natarajan Hindu [Tamil | MBC | 20 Yes Yes Yes Yes No Yes No Agg? da 78388397059 éfr’e'\é'tGR Nagar, 4t
175Lashmi 30.07.198| 36 [Femal¢ No | Wife |Deenadayalan |Hindu (Tamil SC 25 Yes Yes Yes Yes No Yes No Aggrda Nil Nil
176Kuduvammal  [01.01.198{ 32 |Femal¢ No | Wife |Sulaiman Muslim |Tamil BC 20 No Yes Yes Yes No No No Aggrda 6358917290141, Kudisai Pakudhi
177Boominathan Nil 35 [Male |Yes| Self [Seethrasu Hindu |Tamil SC 1 Yes Yes Yes Yes No Yes No Aggpda Nil Nil
178Krishna Nil 70 [Male |Yes| Self [Elumalai Hindu |Tamil SC 50 No Yes No Yes No No No Aggpda Nil Nil
179Muri Kayi Nil | 57 |[Femall Yes| seif [Valiappa Hindu [Tamil | sc | 30 Yes Yes Yes Yes No No No fradhal elE, VISR NEls
Choudary Card 3rd Street
180Saram Nil 32 |[Femald No | Wife |Suresh Kumar |Hindu [Tamil SC 15 No Yes Yes Yes No No No Aggrda Nil 62/40, Ezil Nagar
181Ravi Nil 49 Male | Yes| Self [Chanrasekaren |Hindu [Tamil SC 15 Yes Yes No No No No No Aggrda Nil Nil
182Appu Nil 45 |Male | Yes| Self |Shanmugam Hindu |Tamil SC 35 Yes Yes Yes Yes No No No Aadha Nil No5 MGR nagar1
Card street ,B Block
183Dhanalakshmi Nil 35 |[Femal¢ No | Wife |Appu Hindu |Tamil SC 10 Yes Yes No Yes No No No Pl Nil NS MR LD 4
Card street ,B Block
184R.Prabakaran Nil 45 |[Male | Yes| Self |Raj Hindu |Tamil SC 15 Yes Yes Yes Yes No Yes No Aadha Nil No 88 C leCk RR
Card nagar housing boar
185P.Venkadasen Nil 50 [Male |Yes| Self [Perumal Hindu [Tamil SC 30 Yes Yes Yes Yes No Yes No e Nil D 2 R.R Slitest,
Card Bharathi Nagar
186A.Selvam Nil 34 [Male |Yes| Self |Annamalai Hindu [Tamil SC 1 No No No Yes No No No Ag:rda Nil ééirg Block House
187R.Inthira 25.5.1973 49 [Femal{ Yes| Self |[Ramadas Hindu [Tamil | BC 25 Yes Yes Yes Yes No Yes No  (A2dNal 37417249302\ 8 Chandasekar
Card nagar 1st street
188Nani.N Nil 25 |Male | Yes| Self |Magaeshwaran [Hindu [Tamil SC 15 Yes Yes Yes Yes No Yes No Aggrda Nil éggr?mkc House
189Kali amma.S Nil 65 |Femal¢ Yes| Self |[Selavaraj Hindu |Tamil SC 10 Yes Yes No Yes No No No Aggrda Nil Nil
19¢\aveen Nil |27 |Male |Yes| Self Muthulingam |Hindu [Tamil | sc || 10 Yes Yes Yes Yes No No No  [Aadnal 5h55389079gPilllyar Kovil Street,
Kumar.M Card Tiruvallur
19) Kumar.C Nil 42 Male | Yes| Self [Srinivasan Hindu [Tamil MBC 27 No Yes No Yes No No No Aggrda Nil Nil
192M.Suresh kumat Nil 36 |[Male |Yes| Self [Murthi Hindu |Tamil SC 25 No Yes No Yes No No No Aggrda Nil Nil
193Mary.V Nil 46 |Femalq Yes| Self |Venkadesh ChristiarTelugu| BC 20 Yes No Yes Yes No No No Agg:]da Nil Nil
194Anand.S Nil 22 [Male |Yes| Self [Subramani Hindu [Tamil SC 15 No No Yes Yes No No No Aggrda Nil Nil
195Anathi.K Nil 38 [Femal¢ No | Wife [Kalaiarasan ChristiariTamil BC 20 Yes Yes Yes Yes No No No Aggrda Nil Nil
196Kalyana sundar. Nil 32 [Male |Yes| Self |Ravi Hindu [Tamil MBC 20 Yes No No Yes No No No Aggrda Nil Nil
e /e Nil | 53 [Femali Yes| Self |[Rathanam ChristiarTelugu| BC 30 Yes Yes No Yes No No No  [Adhal 1615540747437 Lingasamuthirun
Mariyamma.R Card street
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198Devi.M Nil 38 [Femal{ No | Wife |Muthu kumar |Hindu [Tamil BC 25 Yes Yes Yes Yes No No No Aggrda Nil Nil
199Chinna Tambi.M Nil 25 |Male |Yes| Self [Muthu Hindu (Tamil ST 15 No No No No No No No Nil Nil Nil
20dUma.M Nil 35 |Femald No | Wife |Mathi Hindu (Tamil SC 20 No Yes Yes Yes No Yes No Aggrda Nil 34 MGR nagar
201Ranijith.A 05.09.199| 25 |Male | Yes| Self |Arumugam Hindu |Tamil SC 12 No Yes No Yes No No No Aggrda Nil Nil
202Mariappan.B Nil 27 Male |Yes| Self [Babu Hindu |Tamil MBC 10 Yes Yes Yes Yes No No No Aggrda Nil Nil
203Dhanigachalam. Nil 43 |[Male | Yes| Self |Chinnadurai Hindu |Tamil MBC 20 Yes Yes No Yes No No No Agg:]da Nil Nil
204Loganayagi.M [01.01.198| 36 [Femal{ No | Wife [Munusamy  |Hindu [Tamil | SC 30 No Yes Yes Yes No Yes No  [A2dhal gea01702435702 RR Nagar 3rd

Card street kodungaiyur

Aadha 1/1 1st street Ezlil
205Alima.K 01.01.197| 52 [Femald¢ No | Wife [Kulam Muslim |Tamil BC 30 Yes Yes Yes Yes No No No Card 50382027693nagar huts

kodungaiyur

206Chandrasekar.Nj01.01.198{ 42 |Male | Yes| Self |Natarajan Hindu (Tamil MBC 20 Yes Yes Yes Yes No Yes No Aggr da 69421428819 gféss?;rgﬂe?R Nagar
207Garima.B Nil 35 [Femal¢ No | Wife [Basha Muslim [Tamil BC 12 No Yes No Yes No No No Aggrda Nil Nil
208Vvasantha.K Nil 40 |Femald Yes| Self [Kulam Muslim [Tamil BC 25 No Yes No Yes No No No Aggrda Nil Nil
209Anand.S Nil 30 [Male |Yes| Self |Srinivasan Hindu |Tamil MBC 20 Yes Yes Yes Yes No Yes No Agg:]da Nil Nil
21(CKalaiMathi.S Nil 60 |Femal¢ Yes| Self |Suryamurthi Hindu |Tamil SC 20 Yes Yes Yes Yes No No No Aggrda Nil No 32 MGR nagar
211Chandra.P Nil 50 [Femal¢ No | Wife [Palani Hindu [Tamil SC 20 Yes Yes Yes Yes No Yes No Aggrda Nil Nil
212Nagavalli.R Nil 43 [Femal¢ No | Wife |Ramu Hindu (Tamil SC 20 Yes Yes Yes Yes No No No Ag:rda Nil Nil
213Rajalakshmi 01.01.197| 44 |[Femal¢ No | Wife |Gokula KrishnanHindu [Tamil SC 25 Yes Yes Yes Yes No No No Aggrda Nil Nil
214Neelavathy.G Nil 30 |Femal¢ No | Wife |Govidhasamy [Hindu [Tamil MBC 15 Yes Yes No Yes No No No Aadha Nil 4724 MGR Nagar

Card 7th street
215Raji.M Nil 30 [Male |Yes| Self |[Manoharan Hindu |Tamil SC 2 Yes Yes Yes Yes No No No Aé‘g:]da Nil G block rr nagar
216Pommiamma.S Nil 61 [Femald Yes| Self [Subramani Hindu [Tamil SC 20 Yes Yes Yes Yes No No No Ag:rda Nil Nil
217Parathiba.A Nil 28 [Femald No | Wife |Appu Hindu (Tamil SC 7 Yes Yes Yes Yes No No No Aggrda Nil Nil
218Velu.B Nil | 37 |Male |Yes| Self |Babu Hindu [Tamil | sc | 10 No Yes No Yes No No No (hadhal oy 1026 J Block 2 stres

Card R.R nagar
219Aravamsavida.R Nil 55 [Femal¢ Yes| Self |Ravi Hindu |Tamil SC 10 No Yes Yes Yes No No No Agg:]da Nil 25 A Block 9th streq
22QVanilla.J Nil 25 [Femald No | Wife [Jagan Hindu |Tamil SC 12 No Yes Yes Yes No No No Aggrda Nil Nil
221Neelavathi.R Nil 38 |[Femal{ No | Wife |Raja Hindu (Tamil SC 20 Yes Yes No Yes No No No Aggrda Nil Nil
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. . . . . . Aadha . .
222Vvalli.R Nil 42 |Femal{ No | Wife |Ravi Hindu [Tamil SC 30 Yes Yes Yes Yes No No No Card Nil Nil
223Jayanthi.N Nil | 22 |[Femal{ No | Wife |Harish Hindu [Tamil | SC 10 Yes Yes Yes Yes No No No Agg:]da Nil ﬁgga? DB
91/3 Tiyaga chetty
224Sasi.B 01.01.198 24 |[Femal{ No | Wife |Babu Hindu [Tamil | SC 24 Yes Yes Yes Yes No No No  [2dNal ggg66050000{3eCt Korukkupet
Card washemenpet
chennai
228Murithi.T Nil |36 |Male |Yes| Self [Thangavelu  |Hindu [Tamil | MBC || 15 Yes Yes Yes Yes No Yes Np el Nil AL Erdnll T

Card street MGR nagar
226Neela.M 15.07.196] 56 [Femald Yes| Self |Munusamy Hindu (Tamil SC 30 No Yes Yes Yes No Yes No Aadha 44693852297 26 thebanagar 3r_d

Card street Vyasarpadi
227Arun.M Nil 21 Male | Yes| Self [MuthuKumar |Hindu [Tamil BC 13 No No No Yes No No No Aggrda Nil Nil
228Sindhu.N Nil 24 [Femal¢ No | Wife |Nagaraj Hindu [Tamil BC 14 No No No Yes No No No Aggpda Nil Nil
229Dharma.s Nil | 22 Male |Yes| Self |Sakkarabani  |Hindu [Tamil | SC 10 No Yes No Yes No No No  [A2dhal 5a55919745g¢83 8th street MGR

Card nagar chennai
230Nagaraj.C Nil |19 |Male | Yes| Self |Chakkraibani |Hindu [Tamil | sc || 10 No Yes No Yes No No No  (fadhal 5aga6988920(8th Street,

Card Kodungaiyur
231Nirmalkumar.S Nil 24 Male | Yes| Self [Suresh Hindu [Tamil MBC 13 No Yes No Yes No No No Aggrda Nil Nil
232Anitha.B Nil 19 |[Femald¢ No | Wife (Barathi Hindu [Tamil SC 8 No No No Yes No Yes No Aadha 49489846097 78/40, Bth Street,

Card MGR Nagar
233Parameshwari.C Nil 39 |Femal¢ Yes| Self |chinnaayya Hindu [Tamil oC 25 Yes Yes Yes Yes No Yes No Aggpda Nil Nil
234Selvi Nil 25 [Femal¢ Yes| Self [Kulam Muslim |[Tamil BC 12 No Yes No Yes No No No Aggrda Nil Nil
235C.Gopinath Nil 18 |[Male | No | Mother |[Natarajan Hindu (Tamil MBC 10 No No Yes Yes No No No el Nil e ISR N

Card 8th street
236C.Nanthini Nil 17 |Femal§ No | Mother |Natarajan Hindu (Tamil MBC 10 No No Yes Yes No No No Aadha Nil 64/33 MGR Nagar

Card 8th street
2371Munusamy 03.03.198( 39 |[Male | Yes| Self |Kotteswaran Hindu [Tamil SC 35 No Yes Yes Yes No Yes No paera 88596058479 0z RN Qrd

Card street kodungaiyur
238Deva.R Nil 25 [Male | Yes| Mother [Ravi Hindu [Tamil SC 10 No Yes Yes Yes No No No Aggrda Nil 25 A Block 9th streq
239Rajesh Nil 23 |Male | Yes| Mother |Ravi Hindu |Tamil SC 10 No Yes Yes Yes No No No Agg:]da Nil 25 A Block 9th stregq
240Samraj Nil 20 |[Male | Yes| Mother |Ravi Hindu [Tamil SC 10 No Yes Yes Yes No No No Ag:rda Nil 25 A Block 9th streg
241Ishwaraya Nil 18 |Femalq Yes| Mother [Ravi Hindu (Tamil SC 10 No Yes Yes Yes No No No Aggrda Nil 25 A Block 9th streg
242Nadini Nil 30 [Femal¢ No | Wife |[Suresh Hindu [Tamil SC 20 Yes Yes Yes Yes No No No Aggrda Nil Nil

. . . . Aadha . .
243Ravi Nil 45 Male | Yes| Self |Kumar Hindu [Tamil SC 30 Yes Yes Yes Yes No No No Card Nil Nil
N . . . . Aadha . .
244Vijay Nil 20 |[Male | No Son |[Ravi Hindu |Tamil SC 10 Yes Yes Yes Yes No No No Card Nil Nil
249Naragaraj Nil 34 Male | Yes| Brother [Srinivasan Hindu [Tamil MBC 22 Yes Yes Yes Yes No Yes No Aggrda Nil Nil
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246Meenakshi Nil 36 [Femalq Yes| Sister |Srinivasan Hindu (Tamil MBC 20 Yes Yes Yes Yes No Yes No Aggrda Nil Nil
247Palani Nil 55 |Male |Yes| Self [Muthu Hindu (Tamil SC 30 Yes Yes Yes Yes No Yes No Agg:]da Nil Nil
248Saravanan.P Nil 32 [Male | No | Father [Palani Hindu |Tamil SC 20 No Yes Yes Yes No Yes No Aggrda Nil Nil
249Senthil kumar.P Nil 28 [Male | No | Father [Palani Hindu |Tamil SC 10 No Yes Yes Yes No Yes No Aggrda Nil Nil
250Jagan Nil | 30 Male |Yes| Self |Ram Hindu [Tamil | SC 12 No Yes Yes Yes No No No Agg:‘da Nil Nil
: . . . . Aadha : .
251Raja Nil 38 |[Male | Yes| Self |Mari Hindu |Tamil SC 25 Yes Yes No Yes No No No Card Nil Nil
2523Vijay Nil 20 [Male | No Son |[Raja Hindu |Tamil SC 10 No Yes Yes Yes No No No Aggpda Nil Nil
253Ravi Nil 45 Male | Yes| Self [Muthu Hindu [Tamil SC 35 Yes Yes Yes Yes No No No Aggrda Nil Nil
. . . . . Aadha . 63, Mariyamma
254Mariyammal Nil 20 [Femald No | Wife |Prakash Hindu [Tamil SC 25 No No No Yes No No No Nil .
Card Nagar, Kodungaiyu
255Vimal Raj Nil 22 |Male | No | Father |Venkadeshan [Hindu [Tamil SC 10 No Yes No Yes No No No Pl Nil 21’.A BlO.Ck’ ol
Card Rajarathina Nagar
256Prakash Nil |21 |Male |Yes| Self |Nil Hindu [Tamil | sc | 28 No No No Yes No No No [radnal oy |63, Maryamma
Card Nagar, Kodungaiyu
257Venkatesh Nil | 50 Male |Yes| Self |Angan Hindu [Tamil | SC 1 Yes Yes Yes Yes No No No  [2dhal 55059062580firular Colony,
Card Nanchapakkam
258Vasanthi Nil 45 [Femal{ No | Wife [Venkatesh Hindu [Tamil SC 1 Yes Yes Yes Yes No No No Aadha 34301230092 Irular Colony,
Card Nanchapakkam
259Santhosh Kumal Nil 44 \Male | Yes| Self [Perumal Hindu [Tamil SC 30 Yes Yes No Yes No No No Aggrda Nil 117, D Block
26C0Kumarasen Nil 21 |Male | Yes| Self |Selvam Hindu |Tamil SC 10 No Yes No Yes No No No Aggrda 88048137109(95, Irular Nagar
261Munusamy Nil 70 |[Male | Yes| Self |Ramasamy Hindu |Tamil SC 20 Yes Yes No Yes No No No Aé‘g:]da Nil l{l%(g);i’rlg SUEEh R
263Kumar Nil |30 Male |Yes| Self |Venkatasen  |Hindu [Tamil | SC | 20 No Yes Yes Yes No No No  (A2dNal 4647273093492 ITular Nagar,
Card Nandhikuppam
263Vijaya Nil | 36 [Femal{ Yes| Self |Raji Hindu [Tamil | MBC | 30 No Yes Yes Yes No No Ne PRIl g |0 ARIE SirEE
Card Rajji Nagar
264Kanniyappan Nil 40 [Male |Yes| Self |Parameshwari |Hindu [Tamil ST 30 Yes Yes Yes Yes No No No Aadha Nil 17,.Annpdhya Nagg
Card Athipet, Ennore
265Kavitha Nil 38 |[Femal¢ No | Wife |Kanniyappan Hindu |Tamil ST 30 Yes Yes Yes Yes No No No plni Nil 17,_Annpdhya NERR
Card Athipet, Ennore
266GSavithiri Nil 63 |Femal¢ Yes| Self |Kannan late Hindu |Tamil SC 15 Yes Yes Yes Yes No No No Aadha Nil Kaﬂasa_Street, .
Card Thandaiyarpettai
Aadha 238, F Block,
267Rajesh Nil 40 |Male | Yes| Self [Sundar late Hindu |Tamil MBC 10 Yes Yes Yes Yes No No No Card Nil Housing Board,
Kodungaiyur
Aadha 10, 91st Block, ALR
268Appu Nil 35 [Male |Yes| Self [Venugopal Hindu |Tamil SC 5 Yes Yes Yes Yes No No No Card Nil Nagar, Tusanami
Kudirupu, Ennore
269Vijaya Nil 48 [Femald Yes| Self [Selvam Late Hindu |Tamil MBC 30 Yes Yes Yes Yes No No No el Nil £ WIEIR Nagar,_Gtr
Card Street, Kodungaiyu
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270Suganya Nil 26 [Femalq Yes |Daughte(Karthik Hindu [Tamil MBC 30 Yes Yes Yes Yes No No No Aadha Nil 70, MGR Nagar,_6t
Card Street, Kodungaiyu
271Karthik Nil |22 |Male | No| Son [Ramesh Hindu [Tamil | ST 12 Yes Yes Yes Yes No No No [adha Nil Vivekandha Nagar,
Card Athipet
272Chitra Nil 22 [Femald No | Wife |Viji Hindu (Tamil ST 1 Yes Yes Yes Yes No No No Aggrda 68129743521(Neru Street, Athipet
273Viji Nil 23 |Male |Yes| Self |Venkatesh Hindu (Tamil ST 1 Yes No Yes Yes No No No Aggrda 41647447888{Neru Street, Athipet
274shiva Nil | 28 |Male |Yes| Self |Selvam Hindu (Tamil | ST || 15 No Yes Yes Yes No No No  [\2dnalgn7234474g04'rular Colony,
Card Athipet, Meenjur
275Ellamma Nil | 25 [Femal{Wife| Self [Shiva Hindu [Tamil | ST 5 No Yes Yes Yes No No No  (2dhalzggo7g33707i!Mular Colony,
Card Athipet, Meenjur
276Manikandan Nil 25 |Male | Yes| Self |Govindhasamy [Hindu [Tamil SC 6 No Yes No Yes No No No Aadha Nil 96, _Tgsunamu
Card Kudiyiruppu, Ennorg
27Malar Nil 40 [Femald Yes| Self |Murugan Hindu (Tamil SC 30 Yes No No Yes No No No g Nil e Chandrasequa
Card Nagar, Kodungaiyu
Aadha 39, Samiyar
278Saravanan Nil 40 [Male | Yes| Self |Sekar Hindu [Tamil SC 5 Yes Yes Yes Yes No No No Card Nil Thottam,
Viyasarpadi
279Parameshwari Nil 43 |[Femald Yes| Self [Chinnaiah Hindu (Tamil SC 25 Yes Yes Yes Yes No No No g Nil el Hou.slng =l
Card Kodungaiyur
280Nagarajan Nil 36 [Male |Yes| Self [Nageshwara RayHindu [Tamil SC 10 Yes Yes Yes Yes No No No Aadha Nil 127‘GB|OCK’
Card Housing Borad
Aadha BEE,
281Sarswathi Nil 43 |Femalq Yes| Self |Raguraman Hindu |Tamil MBC 35 Yes Yes Yes Yes No No No Card Nil Chandrasekara
Nagar, 3rd Sheet
282Vvara Lakshmi Nil 22 [Femald Yes| Wife |Ramesh Hindu |Tamil MBC 10 Yes Yes No Yes No No No Aggrda Nil Nil
283Gowri Shankar | Nil | 27 |Male |Yes| self |K.Raj Hindu [Tamil | MBC | 20 No No No Yes No No No Agg:‘da Nil 2 ';rg'oc"' “lewsing
284Muniyamma Nil 60 [Femald Yes| Self |Panneer Hindu (Tamil SC 40 Yes Yes Yes Yes No No No Aadha Nil 90/88, Perlyar Naga
Card 3rd Street
285Barath Kumar Nil 20 |Male | No | Father |[Jagan Hindu (Tamil Nil 5 No No No Yes No No No adle 51971833874 &t Stree.t, D [20E
Card Kodungaiyur
286Samuvel 17.04.200] 20 |[Male | No Son [Munusamy ChristianTamil SC 4 Yes Yes No No No No No Aggrda Nil KIC;5g,aFr%aJarath|na
287Chandra Nil 55 |[Femal¢ Yes| Self [Karuna ChristiariTamil SC 30 Yes Yes No Yes No No No Agg:]da Nil é?%g NERELF e
28gMunivel 21.02.198| 40 |Male |Yes| Self |Sundharam  |Hindu [Tamil | SC || 40 Yes Yes No Yes No No No  fhadhal MGR Nagar, 8th
Card Street, Kodungaiyu
. . Aadha . 13/10, Ezhil Nagar,
289Moorthy 1986 | 36 [Male |Yes| Self [Thangavelu Hindu [Tamil MBC 30 Yes Yes Yes Yes No Yes No Card Nil A Block 11th Street
290Bhavani Nil 22 [Femald No | Wife |Rajendran Hindu (Tamil ST 5 Yes Yes Yes Yes No No No Aadha 97642765139‘32’ Irular Colony,
Card Nanchampakkam
291Saraswathi Nil | 33 |Femalt Yes| Self |Abdul Rahman |Hindu [Tamil | Sc || 15 Yes Yes Yes Yes No No No [A3d"al g5g3gg29370/15/31, 3rd Street,
Card Chandrasekara Nag
292Rajesh Kumar Nil 23 |[Male | No Son (Kumar Hindu |Tamil SC 15 Yes Yes Yes Yes No No No Voter TWT3232790 762, H Block, RR
ID Nagar, Kodungaiyu
293Vijaya Kumar Nl | 22 Male | No| Son |Kumar Hindu [Tamil | SC 10 Yes Yes Yes Yes No No No  [A2dnal 550453996124/ 62 H Block, RR
Card Nagar, Kodungaiyu
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294Ponni Nil 33 |[Femald No | Wife |Marimuthu Hindu (Tamil SC 15 Yes Yes Yes Yes No No No Aadha Nil 3rd Street, Irglar
Card Colony, Arani
295Marimuthu Nil |37 Male |Yes| Self |Velu Hindu [Tamil | sc | 25 Yes Yes Yes Yes No No No [hadnal o  3rd Street, lrular
Card Colony, Arani
296Rajasekar Nil 42 [Male |Yes| Self |Subramani Hindu (Tamil SC 30 | Yes( Green) Yes Yes Yes No No No Aggrda Nil 908 Housing Board
Aadha No 1 Chandraseaka
297Eswari Nil 21 |Femal¢ No | Wife |Dharma Hindu (Tamil MBC 10 Yes( Green) No No Yes No No No Card Nil nagar 1st,
Kodungaiyur
298Selvi.B Nil 45 [Femald Yes| Self |Balu Hindu (Tamil MBC 20 Yes( Green) Yes Yes Yes No No No Aadha Nil A Block Ezhil nagar
Card 2 nd Street
: . . Aadha 702 H block, rmagal
299Jayanthi 01.01.197| 43 |[Femal¢ Yes| Self [Kumar (late) Hindu (Tamil SC 31 Yes( Green) Yes Yes Yes No Yes No Card 87139650080 3rd lane
Aadha Ezil nagar
300Rajeshwari Nil 26 |Femal¢ Yes| Self |Vasantha KumarHindu [Tamil MBC 16 Yes( Green) Yes Yes Yes No No No Card Nil ,Mudnagar 141 st
18/8 Kodungaiyur
301Thangam Nil | 58 [Male | Yes| wife |Velu Hindu (Tamil | MBC | 30 No Yes Yes Yes No No No Aé‘g:‘ 2N éztafgeet' ALY
302Shanthi Nil 40 |Femal{ No | Wife |Sivakumar Hindu |Tamil MBC 3 Yes( Green) Yes Yes Yes No No No Agg:]da Nil gfotEkShm' hagar A
Aadha Telugu colony,
303Deveraj Nil 45 |Male | Yes| Self |Muthu Hindu |Tamil Bc 40 Yes( Green) Yes Yes Yes No No No Card Nil Arani,
preiyapalayam
304Padmini Nil 37 [Femal¢ No | Wife |Suresh Hindu |Tamil SC 15 Yes( Green) Yes No Yes No No No Aggrda Nil 130, Housing board
305Karthik Nil 36 [Male |Yes| Self |[Chandravel Hindu [Tamil MBC 26 Yes( Green) Yes No Yes No No No Aadha Nil 10, Chandrasekar
Card nagar, 5th st
306Babu Nil 21 |[Male | No Son |Ravi Hindu [Tamil SC 10 No No No No No No No Nil Nil 12 Ezil Nagar A
block 7th street
307Ammu Nil 19 [Femald No | Wife |Ramkumar Hindu |Tamil MBC 15 Yes( Green) No Yes Yes Yes No No Aggrda Nil 2?9; Block B Ezil
308Ganga Nil 23 |[Femal¢ No | Wife [Manikandan Hindu |Tamil MBC 4 No No No Yes No No No Aggrda Nil E;glarChandraseake
309M.Suresh Nil 37 [Male |Yes| Self [Mani Hindu [Tamil ST 28 No Yes Yes Yes No No No Aadha Nil 130 Hosuing board
Card ,RR nagar
31(¢Tangaamma Nil 58 |[Femald Yes| Self [Velu Hindu (Tamil MBC 25 No Yes No Yes No No No Ag:rda Nil éfr%/-e\tRR Nagar,
311Selvi.B Nil 21 |Male | No | Wife |Ajjay Hindu (Tamil Bc 1(week) No No No No No No No Nil Nil i:?tasntcri;ae?ekar nags
317Bala Nil 21 [Male |Yes| Self |Ravi Hindu |Tamil SC 10 No No No No No No No Nil Nil nil
. . . . . Aadha . .
313Raja Nil 47 \Male | Yes| Self [Kaliaperumal Hindu |Tamil SC 25 No No Yes No No No No Card Nil nil
314Magalakshmi Nil 21 [Femal¢ No | Wife [Samsuel Hindu [Tamil SC 7 No Yes Yes Yes No No No Aggrda Nil nil
315Chithra Nil 22 |[Femal¢ No | Wife [|Anilraj Hindu [Tamil SC 8 No Yes Yes Yes No No No Aggrda Nil nil
31gSivakumar Nil 40 [Male |Yes| Self |Nambi Achari |Hindu [Tamil MBC 3 Yes( Green) Yes Yes Yes No No No Aggrda Nil éfotEkShml hagar A
317R.Maheswari  [15.05.198( 55 [Femal{ No | Wife [Ramesh Hindu [Tamil | SC 10 Yes("érr‘éﬁ)n‘iay Yes Yes Yes No No No Aggpda 43538004050/ Nil
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318Murali Chandran Nil 33 |[Male |Yes| Self [Toppalan Hindu [Tamil Sc 10 Yes.Antyoday Yes Yes Yes No No No Aadha 62521594634'3/248 Water Tank
( Green) Card Street
319Rani 101.01.199] 35 |[Femald No | Wife |Ravi Hindu [Tamil Sc 10 Yes.Antyoday. Yes Yes Yes No No No Aadha 29363506883(4142 Block Ezil
( Green) Card nagar
32(Chakarabani  [16.12.197| 42 |Male |Yes| Self [Babu Hindu [Tamil | Sc 15 |YesAntyodayl g Yes Yes No No No  [A2dnal 45o66519508{32 8N street MGR
( Green) Card Nagar
321Kuttiamma  [01.01.197| 45 [Femal{ Yes| Self [Saravanan  |Hindu [Tamil | Sc | 15 |YeSANYodayl yeq Yes Yes No No No  [*29Nal 3769027157728 Covindasamy
( Green) Card Nagar
323Lakshmi 01.01.200| 18 [Femal{ No |Daughte|Chakarabani  |Hindu [Tamil | Sc 10 No Yes Yes Yes No No No Agg:‘c‘;" 63199062394 ﬁli\ng: street MGR
323Ponniammal 106.10.196| 57 |[Femald Yes| Self [Subramani Hindu [Tamil MBC 20 Yes.Antyoday. Yes Yes Yes No No No Aadha 48387219609‘32 Periyat Road
( Green) Card ,Anna Sathya Nagal
324Mabubi Nil | 35 [Femal{ Yes| Self |Nazeer Muslim Tamil | BC 15 |resAntyodayl o Yes Yes No No No  (radhal goue,41409,12/28 ,6th Street
( Green) Card Barathi Nagar
325Balan 18.09.197| 42 |Male |Yes| Self [Krishnan Hindu [Tamil | BC pg  |(EEAMBEEEY oo Yes Yes No No No  [A29Nal 49647046564{0A first Street, Debs
( Green) Card Nagar
326Mani 07.04.199] 20 |Male | No| Son [Balan Hindu [Tamil | BC 5 |YesAntyoday) . Yes Yes No No No  [2dNal; o63756799f0A first Street, Debs
( Green) Card Nagar
327Patchaiammal [18.09.197| 36 [Male | No | Wife [Balan Hindu (Tamil | BC gy CESAMEEIEY o Yes Yes No No No  [A2dnal 5555587892g{0A first Street, Deb:
( Green) Card Nagar
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7 ANNEXURE 7: FREQUENCY & INTENSITY OF TROPICAL STORMS IN CHENNAI AND
FLooD HOTSPOTS

Last 20 Years Chennai Weather (Jan 2004Dec 2022)

Chennai Temperature Dew Point Relative Humidity Wind Speed
Maximum 43 33 100 1003.7
Minimum 17 1 15.48 0
Average 29 23 73 7

Chennai Cyclones in Last 50 years

1972 November CycloneNot much rains for Chennai maybe 1460 mm, but was a cat 2 off North TN coast.
Crossed near Sri harikota Island and the maximum wind was 115 km/hr and gusts upo 170 km/hr.

1984 November Cyclonglose to Super Cyclone)Chennai got 400 mm in 2 and half days and similar to 1972
system it was cat-3 off North TN coast. Crossed near Sri harikota Island. The maximum wind was over 213
km/hr.

1985 November CycloneChennai got 650 mm in just 3 daged 900 mm in total. It was one of the greatest
flood event in Chennai's history. The cyclone crossed near Nellore and the maximum wind30da18ar.

1994 November Cyclone Chennai got 350 mm in just 2 days. After crossing, the eye of storm moved over
Chennai by IMD. Its was the last strong cyclone to cross Chennai. The cyclone crossed south of Chennai and the
maximum wind was 120 km/hr and gusts upo 140 km/hr.

1996 November CycloneChennai got 150 mm in 3 days. It made loop just like 1985 cyclomeadtCat 1 at
peak intensity. But it was a weakened cyclone due to high shear during landfall over Chennai and the maximum
wind was 100 km/hr.

2005 Cyclone Baaz Chennai got 250 mm in a day. It brought massive flooding to Chennai. The wind speed
hardly managed to cross 50 km/hr when making landfall over Chennai.

2006 Cyclone Ogni Chennai got 300 mm in two days and close to 500 mm overall. It brought massive flooding
to Chennai for 46 days. The cyclone marched through Chennai coast. It had one dfahgest track. The
cyclone intensified after moving away from Chennai. Chennai got 60 km/hr winds and it was windy for 2 days.
Keametsite recorded 50km/hr winds.

2010 Cyclone Jal Chennai got just 70 mm rainfall. It was a weakened cyclone due to highdiming landfall
over Chennai and the maximum wind was 70 km/hr. Keametsite recorded 47 km/hr winds.

2012 Cyclone Nilam Chennai got 120 mm rainfall. It also was a weakened cyclone due to high shear during
landfall over Mahabs and the maximum wind was/aver in chennai at 75 km/hr. Keametsite recorded 72 km/hr
winds.

Cyclone Vardah (2016)

$ u9HU\ 6HYHUHY F\FORQLF VWRUP 9DUGDK ZDV ILUVW IRUPHG DV D
became a strong cyclone. It shook the capital of Tamil Naban@ai and thousands of trees were uprooted. A
roundthe-clock deluge stunned the residents of Chennai who were helpless to do anything. It was estimated that
the total monetary loss from Cyclone Vardah was in the tune of over Rs 1,000 crore.
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