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EXECUTIVE SUMMARY

Kanclipeepuram City Municipal Corporation expanded by adding Sevlimedu Town
Panchayat, Orikkai, Nathapettai & Thenambakkam Village Panchayats. Existing Undergrou
Sewerage Scheme for Kancheepuram is serving only the Core city whereas there is no UGSS for
Added Areas for Kancheepuram

Need for the project Existing undergroundsewerage system implemented in
Kancheepuram covers roughly 28% of the erstwhile Municipal limits with only 111 Km of sewe
collection system and treated in Water Stabilization Pond of 14.71 MLD capacity. The adde
corporation areas do not have undergrousewerage schemes. The Kancheepuram City Municipal

Corporation intends to extend the Underground sewerage system to all the uncovered areas of the

Corporation considering the requirement for the next 30 years.

Proposed Underground Sewerage SchemeAttded areas oKanchipuram City Municipal
Corporation involves the followingbmponentsTheproject area is dided into fve sewerage zone.

Laying of sewer line for a length 180.423 km

Construction of7 Lift Stations (LS)

Construction ofL7 Lift Machine Holes (LMH)

Construction ob Pumping Stations (PS)

Laying of Pumping mains fo4.101 kilometres

Construction of Pipe Carrying Bridges (PCBs) for pumping main canal criossiogations

Manjal neer kalvai)

Providing 5652House Service Connections (includes internal plumbing)
Proposedr437no of Machine Holes

Construction 8 MLD STP with proposed SBR techndlogy

The treated effluent will be conveyed through a pumping main for a length of 3.5 km and
ultimately disposing into the Vegavathi river.

Environmental and Social Impact AssessmerBased on the abovecomponents, an
environmental impact assessment report has been preparetihe with the Environmental and
Social Systems Assessm@asSA). ESBAhe draft document prepared for the World Bank assisted
Tamil Nadu Clinta Resilient Unan Development idgram.

An Environmental Climate Change and Soaaehingwere carried out for this project
and provided in the annexe. All the sites and projeatetwork sewerline alignments, pumping
alignments, disposalre screened for the environmental and social impacts.

The applicable mulatory requirementsrelating to Environmental, Climate Change and
Socialwere analyse& and povided in thethird chaoter.

! Construction of STP is proposed under DBOT Contract basis.

¢ (3 nos of 24m length crossing, 1 no of 56m length in Vegavathi River, 1 nos 32m length @
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The baseline environmental study é&ir, Noise, Groundwater, surface water, stdndard
parametersin baseline locations were carried out.

This project R2 S & #i@lile acquisition of private land and do not cause
permanent/tempaary impacts.

An Environmental and SociManagementPlan(ESMP) has been prepared to mitigate the
impacts identifiedas per the baseline studylhe cost of implementation of ESMP Haeen included
in thebid documents.Environmental Monitoring plahas been includeuh the contract documents
Thecontractor to prepare contradproject specific ESMP and itemnent it through the safeguards
personnel includedn the contract documents. The PIU/PMC waibnitor the implementation of
ESMP by theontractor and submit monthly pgress reports t&®MU/TNUIFSL.




1. INTRODUCTION

1.1 Background of the project
Kancheepuram served as the historical capital of Pallavas during 6th to 8th centubat@bit

became the citadel of Cholas, Vijayanagar Kings, the Mughals and the British. The town has be
the Centre of Tamil learning, culture and of religious importance for centuries. Since time
immemorial, the town is known for its fine silk sarees in thentou It is a place of international
tourism importance because of the magnificent temples of unique architectural style and beauty
hat heralds the glory of the Dravidian culture. Adi Shankaracharya established his Episcopal seat
Kamakotipeetam in Kecheepuram.

Kancheepuram Municipality expanded by adding Sevlimedu Town Panchayat, Orikkai, Nathapet
& Thenambakkam Village Panchayats. Existing Underground Sewerage Scheme for Kancheepu
is serving only the Core city whereas there is no UGSS for the Addeddkrkascheepuram

Subsequently, SSG Consultants, Chennai was awarded the above work for the preparation
Detailed Project Report for the Added Areas of Kancheepuram City Municipal Corporation.

1.2 Existing Under Ground Sewerage Scheme
Kancheepuram is one of the Pilgrimage towns with existing Under Ground Sewerage System for t

Core city. It was designed in the year of 1975 for an estimated capacity of 14.71 MLD Was
Stabilization Pond with a cost of Rs.134.00 Lakhs. The Project émverength of 64.00 km and it

consists of 1152 number of Machine holes. The Under Ground Sewerage System in the Core cit
divided into 2 Parts with 4 zones in it. The Two Parts were the West Kancheepuram and the E
Kancheepuram with 2 zones in @spectively. The East Kancheepuram zones collect 5.84 MLD anc
the West Kancheepuram zones collect 8.87 MLD of waste water which is dispersed into the Wasg
Stabilization Pond located in Nathapettai.

1.3 Need for the project

Existing undergroundewerage system implemented in Kancheepuram covers roughly 28% of the
erstwhile Municipal limits with only 111 Km of sewer collection system and treated in Water
Stabilization Pond of 14.71 MLD capacity. The added corporation areas do not have undergrou
sewerage schemes. The Kancheepuram City Municipal Corporation intends to extend th
Underground sewerage system to all the uncovered areas of the Corporation considering th
requirement for the next 30 years.

1.4 Projectarea

The Study Area is entirely about the UGSS to the added areas of Kancheepuram City Munici
Corporation. The salient features are described below.
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Kancheepuram Municipality is expanded by adding Sevlimedu Town Panchayat, Orikkai, Nathapet
& ThenambakkanVillage Panchayats. Existing Underground Sewerage Scheme for Kancheepura
is only to serve the Core city. Kancheepuram Corporation area is characterised by an undulati
terrain with the elevation ranging between 72 m and 90 m above MSL.

Table 1.1 The key | ocation plan of the Kancheep
SI.No Details Erstwhile Added areas Total
municipality
1 Area (Sq.km) 11.72 24.42 36.14
2 Population (2011) 164384 69969 234353
3 No of Wards covered 33 18 51

KANCHEEPURAM MUNICIPALITY

REFERENCE
NEW r»:vfm:-iﬁ?
OLD TOWN BOUNDRY
MUNICIPAL OFFICE
WARD BOUNDRY
WARD No
RAILWAY LINE
WATER BOOIES

TEMPLE

o

TOWN MAP

PUBLIC CFFICE

E

AREA OF THE TOWN - 3614 5Q KM

Figure 1.1 Location Plan of Kancheepuram City Municipal Corporation
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1.5 Project Location

Kancheepuram district is located on the East Coast of Tamil Nadu and is adjacent to the Bay
Bengal in the east, bounded by Chennai and Thiruvallur district to its north, Vellore in the west, an
Villupuram district in the south. Kancheepuram lies betwéé degrees to 12 degrees to the North
latitudes and 77 degree and 28 minutes to 78 degrees and 50 minutes to the East longitudes.

KANCHIPURAM MUNICIPAL CORPORATION INDEX MAP

KANCHEEPURAM MUNICIPALITY A

INDIA

Tamil Nady

L

TAMILNADU - STATES

Figure 1.2 Kancheepuram Index Map

1.6 Proposed Under Ground Sewerage Scheme

The Existing UGSS in Kancheepuram City Municipal Corporation consists of 4 Zon&s4@oae

2, Zone3 & Zoned). The newly Proposed UGSS which covers the Added areas is designed into
zones which are named as ZebhgZone-6, Zone- 7, Zone8 & Zone- 9. Zone 5 covers parts of
Sevlimedu and Orikkai. Zone 6 covers parts of Orikkai and Thenambakkam. Zone 7 covefs Part
Thenambakkam and Nathapettai and Zone 8 covers parts of Nathapettai and Zone 9 covers parts
Nathapettai. The Ultimate demand for tHéGSS designed for the Added areas of Kancheepuram
City Municipal Corporation is 17.15 MLD.
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2. DESCRIPTION OF THE PROJECT

Proposed Underground Sewerage Scheme Added areas ofKanchipuram City Municipal
Corporation involves the followingpmponents:

Laying of sewer line for a length 180.423 km

Construction of7 Lift Stations (LS)

Construction ofL7 Lift Machine Holes (LMH)

Construction ob Pumping Stations (PS)

Laying of Pumping mains fo4.101 kilometres

Construction of Pipe Carrying Bridges (PCBs) for pumping main canal criessingations
¢ (3 nos of 24m length crossing, 1 no of 56m length in Vegavathi River, 1 nos 32m length
Manjal neer kalvai)

Providing 5652House Service Connections (includes internal plumbing)
Proposedr437no of Machine Holes

Construction 8 MLD STP with proposed SBR techndlogy

The treated effluent will be conveyed through a pumping main for a length of 3.5 km and
ultimately disposing into the Vegavathi river.

2.5SewerageZones

Zonec¢ b

Zoneg 5 consists of 5 LMH LiftStationand 1 Sukpumping Station (SPY. The Collection system
covers for a length of44270km. Pumping main 0200 mm Diameter C.I pipe has been used for a
length 0f1071m from LS5Ato SPS. Pumping main of 400 mm Diameter C.| pipe has been used
for a length of 2100 m from SP30 SPS%.

Zonec 6

Zoneg 6 consists of 4 LMH,3 Lift Stations-@45 LB & L$SC) and 1 Supumping Station (SPS
6). The Collection system covers for a length of 44.270 km. Pumping main of 500 mm Diameter C.
pipe has been used for a length of 2400 m from-6RSMPS7. Pumping main of 200 mm
Diameter C.I pipe has been used for a length of 45 m fre8ALB SPS. Pumping main of 200
mm Diameter C.I pipe has been used for a length of 50 m freéBLS LLSC. Pumping main of
200 mm Diameter C.I pipe has been used fargth of 105 m from L6C to SPS.

Zoneg /

Zoneg 7 consists of 6 LMBLIft Stations (L-8A,LS/B& LS70) and 1 Mairpumping Station (MRS
7). The Collection system covers for a lengtb4o153km. Pumping main of 700 mm Diameter C.I
pipe has been used for a length of 3725 m from MR8 STP. Pumping main of 200 mm Diameter
C.I pipe has been used for a length of 55 m frorfA® MPS7. Pumping main of 200 mm
Diameter C.I pipe has been used for a length of 40 m freiBlt& MPS7. Pumping main of 200
mm Diameter C.I pipe has been used for ayterof400m from LS7C toMPS7.

2 Construction of STP is proposed under DBOT Contract basis.




Zonec 8

Zoneg 8 consists of 2 LMH and 1 SpbmpingStation (SP8).The Collection system covers for a
length of 23.834 km. Pumping main of 400 mm Diameter C.I pipe has been used for a length of
3500 m from SR8to STP.

Zone¢ 9

Zoneg 9 consists of 1 Mawpumping Station (MRS).The Collectiosystem covers for a length of
13.437 km. Pumping main of 200 mm Diameter C.I pipe has been used for a length of 100 m fron
MPS9 to STP.

Figure 2.1 Existing and Proposed Zones of KCMC

EXISTING ZONES (1 TO 4)

Figure 2.2 Flow chart of the Proposed UGSS in adateads of KCMC
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Table 2.1 Proposed pumping station | ocation
SI.No Zone No & PS Proposed Pumping station location
1 5(SPS) Near Collectorate ground
2 6 (SPS) Near Temple City 5th Cross Street
3 7 (MPS) Near Vishnu Nagar
4 8(SPS) NearPachaiyappas College
5 9 (MPS) Near Nathapettai WSP

Details of the Lift stations and Lift Machine holes are listed below,




Table 2.2 Details of Lift Stations
S.No Zone No Lift Location Flow (LPS)
Station | (Ward No)| Present | Ultimate
1 Z5 LS5A 42 4.26 6.74
2 Z6 LS6B 44 3.70 5.01
3 Z6 LS6C 45 16.77 25.75
4 Z6 LS6A 45 15.96 25.31
5 Z7 LS7B 46 15.17 23.39
6 Z7 LS7A 47 15.70 23.39
7 Z7 LS7C 51 17.34 26.41
Table 2.3 Details of Lift Machine hol es
SI. No LMH Flow
Present Ultimate
1. 21L/5 0.866 1.355
2. 148L/5 4121 6.453
3. 285L/5 4.864 4.864
4, 1097L/5 8.028 12.513
5. 1149L/5 3.235 5.041
6. 12L6A 1.164 1.860
7. 29L6A 5.011 7.963
8. 203Lb 9.922 15.211
9. 711L6 9.337 14.369
10. 43LI7TA 7.231 11.090




11. 172L17TA 5.249 8.055
12. 366L7A 3.661 5.624
13. 47L/7B 11.713 18.066
14. 279L7B 4.589 7.083
15. 42117 11.327 17.442
16. 115L8 0.920 1.408
17. 652L8 15.374 23.502

DEWATS-1

Figure 2.3 Location of Lift Station, Sub Pumping Station and Main Punmpiatjon.

The Reasons for the Provision of Lift Stations are as follows,
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Table 2.4 Reasons for provision
SI.No. ZONE LIFT STATION REASON FOR
NO. PROVISION OF LIFT
STATION
1 5 5A Isolated Packet
2 6 6A Canal crossing
3 6 6B Canal crossing
4 6 6C Canal crossing
5 7 7A Canal crossing
6 7 7B Canal crossing
7 7 7C Canal Crossing

2.7 Pumping Station

Lift

Stati on

The details of pumping station and their present and Ultimate flow are givéreitable below

Table 2.5 Detail sAdodfe dP LAmpeiarsg St at i on

S. NO. ZONE NO PUMPING LOCATION FLOW
STATION (WARD NO) (LPS)

PRESENT ULTIMATE

1 Z-5 SPS5 44 82.58 129.08

2 Z-6 SPS6 48 148.05 230.55

3 Z-7 MPS-7 51 229.56 355.70

4 Z-8 SPS8 26 31.79 48.65

4 Z-9 MPS9 22 32.63 51.25

2.7.1 Details of Pumping Main

The Details of Pumping Main in the proposed UGSS in Added areas of KCMC are as follows,

The sewage from the Sub pumping station-SR&I be pumped directly to the Sub Pumping

Station SP8 through 400mmC.Ipipe for a length of 2100m.

The sewage from the Sub pumping station -BR@Il be pumped directly to the Main
Pumping Station MR®through 500mmC.I pipe for a length of 2400m.

The sewage from the Main pumping station M&vill be pumped directly to the STP
through 700mmC.Ipipes for a length of 3725m.

The sewage from the Main pumping station M®P&ill be pumped directly to the STP
through 200mmcC.Ipipes for a length of 100m.

The sewage from the Main pumping stati§2S8 will be pumped directly to the STP through
400mmC.Ipipes for a length 08500m.




2.8 Sewage Treatment Plant

The sewage Treatment Plant shall be designed for a quantity6 ML including the sewage

generation projected in the core city as well as the added areas for the Ultimate year 2055.The

Ultimate projection of sewage generatiord2 MLD and intermediate isG3VLD. Hence considering

the size of the units required the STP shall be designedofdbLD.

Description Intermediate Sewage generated Ultimate Sewage
Population in MLD Population generated in
MLD
Core City 203336 22.37 223484 24.58
Added Areas 126606 13.93 155901 17.15
Total 329942 36.29 379385 41.73

2.8.1 Sequential Batch Reactor

The Sewage Treatment Plant shall be designed to treat the raw sewage in a single stage fu
automatic Plant based on Cyclic Activated Sludge Technology. However, desigrisiaresras this
under the scope of the DBOT contractor.

2.8.2 Treatment Philosophy

Stilling Chamber
Raw sewage from Pumping Station shall be taken into a Stilling Chamber from where it shall |
taken into downstream Fine Screens. The function of the Stilling Chamber is to reduce the incomit
velocity.

Fine Screening Channels
Adequate Nos. of Mechanical along with Manual (standby) Fine Screens shall be provided upstreg
of treatment units for fine screening of sewage. The Fine Screens shall screen out most of t
floating and oversized material more than 6mm size such as plaiiris, weeds, paper, cloth, rags
etc which could foul the downstream treatment units. The Fine Screens shall be inclined Bar Scre
of stainless steel flats. The screenings shall be dropped on a Conveyor provided above the top of t
screen channel. Thecreening material as collected will drop automatically into a wheelbarrow for
its disposal.

De- Gritting
Screened Sewage will gravitate to Grit Separator Tank for removal of grit and small inorgan
particulate matter of specific gravity above 2.65 and particle size above 150 microns. The G
Separator Tank shall be of RCC construction complete with meeharternals and square in size.
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The grit separated shall be properly collected and be transferred for disposal. Igrétdd sewage
shall flow through open channels from the Grit Separators and confluence into a single channel
suitable width.

SBR/Cyclic Activated Sludge Process
Primary treated sewage shall be fed into the Cyclic Activated Sludge Process/SBR Process Basin
biological treatment to remove BOD, COD and Suspended Solids. It provides the highest treatme
efficiency possible in a single step biological process.

SBR system is operated in a batch reactor mode. This eliminates all the inefficiencies of tk
continuous processes. A batch reactor is a perfect reactor, which ensures 100% treatment. Tw
modules are provided to ensumntinuous treatment. The complete process takes place in a single
reactor, within which all biological treatment steps take place sequentially. No additional settling
unit, Secondary Clarifier is required. The complete biological operation is dividedyties. Each
cycle is of & 5 hrs duration, during which all treatment steps take place.

Explanation of Cyclic Operation
A basic cycle comprises:
FilkAeration (F/A)
Settling (S)
Decanting (D)

These phases in a sequence constitute a cycle, which is then repeated.

A Typical CycleDuring the period of a cycle, the liquid is filled in th&&Zh basin up to a set
operating water level. Aeration Blowers are started for aeration of the effluent. After the aeration
cycle, the biomass settles under perfect settling conditions. Oncdedethe supernatant is
removed from the top using a DECANTER. Solids are wasted from the tanks during the decant
phase
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Figure 2.4 Process Cycle
These phases in a sequence constitute a cycle, which is then repeated.

Chlorination System
Treated sewage from SBR basins will be collected in a Chlorination Tank where disinfectant will

added for disinfection at suitable dosing rate. Baffle walls shall be provided in the tank to facilitate

hydraulic mixing of treated sewage. Adequate reattione shall be considered while selecting the
chlorination tank volume to ensure proper disinfection of treated sewdgeated Sewage after
Chlorine Contact tank can be reused for various-potable purposes such as Gardening, Washing
cars etc.

Sludge Handling System

The sludge from the SBR / Cyclic Activated Sludge Process basins is withdrawn through slu
withdrawal system and collected in the Sludge Sump. Minimum of 6 hrsumoidlume shall be
provided. The sludge shall be thpamped to Solid Bowl Centrifuge for dewatering of sludge.

Centrifuge Feed Pumps shall be of positive displacement type screw pumps. Dewaterin
Polyelectrolyte shall be dosed online prior to centrifuge feed. The dosing system shall include or
Solution Preparation and one Solution Dosing Tank of minimum 8 hraciBapquipped with Slow
Speed Mixers and metering type Positive Displacement Pumps. The sludge in form of wet cake frg
Centrifuges will be collected and disposed off.

Interconnection of various units shall be made through piping or RCC channels. Piping will &
preferred over RCC channel wherever possible
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Figure 2.5 Proposed STP Layout

Treated Effluent Disposal
The treated effluent is proposed to lm®nveyed for3.5km through pipeline and bdisposed into
Vegavathi river following theCPCB prescribed norrfay disposal of treated effluent

1.1.1 Climate Resilience:

Climate Resilient Report with check list is provided in the Annexure
Energy Efficiency

1 To optimize the power consumption, the Variable Frequency Drive (VFD) for pumps would
be proposed in all SPS.

1 Around 4050% of energy consumption can be reduced by adopting VFD starter instead of
conventional starter. Power calculation is attadha Annexurell

91 LED lamp are proposed to be used in all SPS.

Emission Reduction:

1 DG sets provided in the project are as per standards for emission as prescribed by pollutign
control board

1 To reduce noise pollution DG sets are provided with acoesiitosure.
1 The city has been highly vulnerable to extreme weather and erratic rainfall, including
periodic droughts and floods.

1 Finished Floor Level (FFL) in all SPS has been fixed above the Maximum Flood Level (MFL)
occurred during 2015.
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3.SEWAGE TREATMENT PLANT LAYOUT
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3. LEGAL AND REGULATORY FRAMEWORK

In this section, the prevailing keational, State level laws, rules, policies, Acts, notifications

pertaining to environmental, climate change and social aspects have been reviewed for the
applicability to the proposed Under Ground Sewerage Scheme for Kancheepuram City Municip

Corporaton and provided in the following table.

Table 3.1 National and State Regul ations on
Sl.No. Acts/ Rules/ Description Relevance to sub
Regulations project
1. | Environment Popularly known as EP Act, it is an umbr{ Applicable.

(Protection) Act, legislation that supplements existin

1986 environmental regulations. This Ia
essentially links pollution and natur
resource issues.

2. | EIA Notification, df The notification specifies that prig Not Applicable.

2006 (S.0.1533(E), | environmental clearance is required for th

dt.14/09/2006) and| projects listed in the schedule of th

subsequent notification before any construction work

amendments or preparation of land by the projeg
management except for securing the lan
is started onthe project or activity. The
Schedule of the notification lists eig
broad categories of projects that requit
prior environmental clearance.

3. | Wildlife  Protection| This Act seeks to protect wildlife, § Not Applicable.

Act, 1972 creating protected areas and controllin
trade in wildlife products. Project activitie
that cross over into protected area regim
then requisite permission must b
obtained.

4. | Forest (Conservation Forest (Conservation) Act, 1980 w Not Applicable.

Act, 1980 enacted to halt rapid deforestation an The project does no
governments cannot deeserve forest lang attract the provisions.
or direct that it be used for noforest
purposes.

5. | Coastal Regulatiol This notification under Environmer Not applicable.

Zone (CRZ (Protection) Act, 1986 supplements the Ig

Notification, 2019 on site clearance by declary certain
zones as CRZ and regulates activities
these zones. Projects attracting th
notification shall obtain CRZ clearance
implementation from the authority as
required.

6. | Water (Prevention These laws seek to control pollution | Applicable.

And  Control of] water and enhance the quality of wate

Pollution) Act, 1974 Under this law, it is mandatory to obtaj Activities involving

and Tamil Nady consent for discharge of effluents and p| emission of pollutantg

Water  (Prevention consent fees to Tamil Nadu State Polluti like establishing batct

Env

al



Sl.No. Acts/ Rules/ Description Relevance to sub
Regulations project
And  Control of] Control Board (TNPCB) for any munici mixing plants and the
Pollution) Rules, 1974 projects causing water pollution. proposed STP requir
consent from TNPCB.
7. | The Water| This Act provides for levy and collection| Provisions are applicablg
(Prevention And access by local authorities on wat
Control of Pollution) consumed by persons or industries
Cess Act, 1977 augment resources for Pollution Contr
Boards.
8. | Air (Prevention ang These laws address the prevention a Applicable.
Control of Pollution) control of air pollution. Under section 21 ¢ Activities involving
Act 1981 and Tamj this Act, it is mandatory to obtain conse| emission of pollutants
Nadu Air (Preventiorl from the Pollution Control Board t( like establishing batch
of Control of| establish or operate any industri{ mixing plants and the
Pollution) Rules 1983 operation. proposed STP requir
consent from TNPCB.
9. | The Noise Pollutiof The ambient air quality standards | Provisions are applicablg
(Regulation and respect of noise for different areas/zond The noise levels (durin
Control) Rules, 2000| namely industrial, commercial, residenti| construction and during
or silence areas/zones are specified in { operation of pumping
Schedule of these rules. An area comprig stations) shall not excee
not less than 100 metres around hospita the ambient air quality
educational institutions and courts may b standards in respect g
declared as silence area/zone as per th¢ noise as specified in th
rules. Schedule.
10.| Manufacture, These rules aim at providing control for tf Applicable.
Storage and Import o| generation, storage and Import ¢ Use of chemicals lik
Hazardous Chemica| hazardous chemicals. According to thg Chlorine gas in thq
Rules, 1989 rules, the user of hazardous chemicals t project (for O&M of STP
(MSIHC Rules, 1989] to follow procedures as stipulated in th attracts the provisions o
rules to prevent and control hazards fro| the rules.
such chengals and to ensure safety ar
permission has to be obtained from th
authority concerned for such activity. T
list of chemicals and threshold limits
handling falling under the purview of thesg
rules is provided in the schedule to th
rules.
11.| Hazardous and Othe This law addresses handling of hazard( Provisions are applicahblg

Wastes Managemen
Rules, 2016

and other wastes that fall under specifie
schedules and necessitates authorisati
for such facilities from the State Pollutiq
Control Board. Projects attracting the
rules will have to follow the guidelines f¢
handling and disposal of hazardous wast
Measures include storage on a pav
surface in a designated area with adequsa

secondary containment, with adequalt

During the construction
and during operation
wastes and used oils wi
be generated which sha
be stored and dispose
as per the requirement
of the rules.




Sl.No. Acts/ Rules/ Description Relevance to sub
Regulations project
labelling and before it is disposed of

TNPCB approved vendors.
12.| Bio Medical Wastg This notification by MoEF&CC lays do| Not applicable.
Management Ruleg the method of collection of hospital wastg
2016 its transportation and disposal based (
scientific methods.
13.| Solid waste| This notification by the Ministry o Provisions are applicablé
Management Ruley Environment and Forest lays down tl Solid wastes from thé
2016 methods of handlind/unicipal Solid Wast¢ construction/ labour
and its scientific disposal. Establishing camps are to be handle
facility for disposal requires authorisatiq in compliance with the
from the State Pollution Control Board. | provisions of the rules.
14.| Fly Ash Notification| This notification necessitates use of fly g Not Applicable.
2021 for various construction activities like rog
laying, road and flyover embankment
shoreline protection structures in coast
districts, building construction projects e
within 300 kms from the lignite or eb
based thermal power plants.
15.| EWaste The rules prescribe procedures f| Not applicable.
(Management  and manufacture, collection, dismantling
Handling) Rules, 201 recycling, and disposal of electronic was
and require authorisation of the Stat
Pollution Control Board for the same.
16. | Plastic wastg This rules provides for collection| Not applicable.
(Management &| segregation, processing, treatment ai
handling) Rules 201€ disposal of the plastic waste in &
environmentally sound manner, restrictio
on thickness of plastic sheet or lik
prohibition on identified use, extende
producer responsibility, marking nd
labelling requirement, registration 0
manufacturer, producer, importer, bran
owner and plastic waste processc
reducing the plastic waste generation.
17.| Construction and The rules are an initiative to effective| Not applicable.
Demolition ~ Waste tackle the issues of pollution and was
Management Rules managenent from construction ang
2016 demoition.
18.| Explosives Ruleg Explosive regulations serve as a guide| Applicable.
2008 safety precautions during contled | NOC for Contrééd

blasting operations.

Blasting for excavatioof
hard rock.




Sl.No. Acts/ Rules/ Description Relevance to sub
Regulations project
19.| The Building ang¢ An Act to regulate the employment an Applicable.
Other Construction conditions of service of building and oth{ Contractor shall obtairn
Workers (Regulatior construction workers and to provide fq necessary licence prior t
of Employment and their safety, health and welfare measu| start of works and
Conditions of Servicg and for other matter connected therewitl comply with the
Act, 1996 or incidental thereto. provisions of the acf
during construction.

20. | Wetlands The rules list the wetlands that need to I Not Applicable.
(Conservation  anq protected like thoseovered under Ramsg There are no sucl
Management) Ruleg Convention, those in UNESCO herit§ wetlands within  the
2017 sites, those which are ecologically sensit| project area.

etc.

21.| Public Liabilityy This act provides foproviding immediate| Provisions are applicablg

Insurance Act, 1991 | relief to the persons affected by accide
occurring while handling any hazardo
substance and for matters connectg
therewith.

22.| The National Greel This act provides for establishment | Provisions are applicablg

Tribunal Act, 2010 National Green Tribunal for effective af
expeditious disposal of cases relating
environmental protection and
conservation of forests and other natur
resources including enforcement of ai
legal right to environrant and giving relief
and compensation for damages to perso
and property and for matters connecte
therewith or incidental. The Nationa
Green Tribunal established under this ac
a specialized body equipped with th
necessary expertise to hand
envionmental disputes involving muit
disciplinary issues. The Tribunal shall not
bound by the procedure laid down undg
the Code of Civil Procedure, 1908, but sk
be guided by principles of natural justice

23.| Central Electricity An Act to consolidate the laws relating | Applicable.

Authority (Measureg generation, transmission, distributio Measures to be followeg

Relating To Safet] trading and use of electricity and general for use of electricity]

And Electric Supply for taking measures conducive during construction ang

Regulations, 2010 | development of electricity industry also during O&M.
promoting competition therein, protecting
interest of consmers and supply O
electricity to all areas.

24. This rules provides guidelines for fillin Applicable.

Gas Cylinders Rule possession, import or transportation of gi For STP operation, if th

2016 cylinders. number of Chlorine

cylinders exceed Fivg
approval is to be




Sl.No. Acts/ Rules/ Description Relevance to sub
Regulations project
obtained from the Chie
Controller of Explosives
25.| Prohibition of| This act prohibits construction of insanita] Applicable.
Employment ag latrines and employment or engaging
Manual Scavenger| manual scavengers for the purpose
Wi y R manual scavenging. No person, lo
Rehabilitation  Act | authority or any agency shall, from su
2013 date as notified by the State Governme
(which shall nobe later than one year fron
the date of commencement of this Act
engage or employ, either directly ¢
indirectly, any person for hazardot
cleaning of a sewer or a septic tank.
26.| National Action Plan India is faced with the challenge ( Provisions are applicabl
on Climate Change | sustaining its rapid economic growth whi for relevant projects.
dealing with the global threat of climat
change.
27.| Energy Conservatio| Aims to reduce specific energ Provisions are applicabl
Act, 2001 consumption in different sectors and se for relevant projects.
up a specializeBureau of Energy Efficienc
to institutionalize energy efficienc
measures, monitoring, and measureme
at plant and macrdevels.
28.| Energy Conservatio| The Energy Conservation Act 2001 thaty Not Applicable.

Building Code (ECB(

passed by the Indian Parliame
empowered the Central Government f{
prescribe an Energy Conservation Build
Code (ECBC). This code applies to

commercial buildings with a connecte
load of 100 kW & more or coract demand
of 120 kVA or more; Introduces passi

design features such as daylig
requirements and shading provision
Introduces  provisions of installin

Renewable Energy Systems; Sets minim|
energy efficiency standards for design a
construction; Enourages energy efficier
design or retrofit of buildings .




Sl.No. Acts/ Rules/ Description Relevance to sub
Regulations project
29.| The Ancientl The Rules designate areas within a radiu{ Not relevant.
Monument and| m 1 n Y YR HAnN Y 7§ However, in case o
Archaeological Site| LINR LIS NI @ kY 2 y@2YMB/Ki | chance finds, provision
and Remaing I NS¢ | yR GaNB3Idz | (i|are applicable ang
(Amendment and Hence, no permission for construction | measures identified wil
Validation) Act 2010 | any public projects or any other natui be implemented.
shall be granted in the prohibited areas
the protected monument and protecte
area
In respect of regulated areas, th
competent authority may grant permissio
for construction, reconstruction, repair an
renovation based on recommendation
the National Monument Authority duly
taking note of heritage bydaws, which
shall be prepared inrespect of each
protected monument and protected area
30.| The Right to Fail The Act provides for enhancg Provisions of this Ac
Compensation and | compensation and assistance measu| are relevant to this
transparency N and adopts a more consultative ar Project.
Land  Acquisition| narticipatory approach in dealing with th
Rehabilitation  and pyoject Affected Persons.
ZRglsgat_linI;eRr)]t Act This act came into effect on 1 January 2(
and the Land Acquisition Act, 1894 star
repealed. The Act lays down procedures
estimating fair compensation of th
affected families (and not just th
titleholders) due to land acquisition
rehabilitation and resettlement.
The Act was notified by the GoTN on
September 2017 (G.O. Ms. No. 2
Revenue & Disaster Management {LA),
20th September 2017).
31.| The Schedule( It grants legal recognition to the rights ( Not Applicable.
Tribes and other traditional forest dwelling communities.
Traditional Foresl
Dwellers
(Recognition of
Forest Rights) Aci
2006
32.| The Child Labou No child below 14 years of age will | Applicable.

(Prohibition and
Regulation)
Amendment  Act,
2016.

The Child Labou
(Prohibition and

Regulation)

employed or permitted to work in any @
0KS 200dzLd GA2ya as
of the Schedule or in any workshg
wherein any of the processes set forth
Part B of the Schedule.

Child can help his family or fami



https://en.wikipedia.org/wiki/The_Right_to_Fair_Compensation_and_Transparency_in_Land_Acquisition%2C_Rehabilitation_and_Resettlement_Act%2C_2013
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https://en.wikipedia.org/wiki/The_Right_to_Fair_Compensation_and_Transparency_in_Land_Acquisition%2C_Rehabilitation_and_Resettlement_Act%2C_2013
https://en.wikipedia.org/wiki/The_Right_to_Fair_Compensation_and_Transparency_in_Land_Acquisition%2C_Rehabilitation_and_Resettlement_Act%2C_2013
https://en.wikipedia.org/wiki/The_Right_to_Fair_Compensation_and_Transparency_in_Land_Acquisition%2C_Rehabilitation_and_Resettlement_Act%2C_2013

Sl.No. Acts/ Rules/ Description Relevance to sub
Regulations project
Act,1986 enterprise, which is other than an
hazardous occupations or processes
forth in the Schedule, after his school hoy
or during vacations.
33.| The Occupationg This code consolidates and amends { Applicable.
Safety, Health An¢ laws regulating the Occupational safe
Working Conditions and health and working conditions of th stipulations of the codg
Code, 2020 persons employed in an establishment. T are to be complied with
Act replaces 13 old central labour laws li during construction.
The Factories Act, 1948, The Building :
other Canstruction Workers Act, 1996, Th
Mines Act, 1952, The IntState Migrant
Workmen Act, 1979, etc
34.| Code on Wageg The Code on Wages seeks to regul Applicable.
2019 wages & bonus payments in ¢
employments. Stipulations of the codg
The code subsumes four existing a| are to be complied with
namely, The Equal Remuneration A during construction.
1976, The Minimum Wages Act, 1948, T
Payment of Bonus Act, 1965, The Paym
of Wages Act, 1936.
35.| Workmen The Act provides for compensation by tl Applicable.
Compensation Act employer to their workmen in case of inju
1923. by accident arising out of anduring
employment.
State Regulations
36.| The Tamil Nad{ Guidelines for extraction of trees from no| Not Applicable.
Preservation ofl forest area stipulates that permission f
Private Forest ACt tree cutting shall be taken from Stat
1949 Forestdepartment
37.| The Tamil Nadu Hi| This Act regulates the cutting of trees a| Not Applicable.
Areas (Preservatiol cultivation of land in hill areas of Tan
of Trees) Act, 1955 | Nadu, (Coonoor, Kodaikanal, Kotag
Ootacamund, Yercaud). Any trestting in
these areas requires permission from t
Committee under this Act.
38.| The Street Vendor{ The Street Vendors Act came into force | Applicable if the project

(Protection of
Livelihood and
Regulation of Stree
Vending) Act, 2014
and Rules 2011
notified by GOTN.

March 5, 2014, and seeks to protect tl
livelihoods of street vendors whil
regulating street vending. The A
recognizes street vendors of different typ
including mobile (moving) vendor
stationary (vending frm a particular
place), natural markets (spaces whe
buyers and sellers traditionall
congregate), vendors with temporary bui
up structures, hawkers, peddlers af
squatters. It provides for regulation ¢
street vendors, defines the rights an

duties of ¢reet vendors and require

components are involve(
in the designated
vending zones.




SI.No.

Acts/ Rules/
Regulations

Description

Relevance to sub
project

definition of designated vending zone
issue of certificates of vending and ident
cards to street vendors, and propos
vending fees and maintenance charg
Under the Act, each state government
required to define the public purpose fq
which a stret vendor may be evicted an
the manner of relocation, manner of givir
notice, and provides for a disput
resolution mechanism. As per the A
planning and regulation of street vending
to be undertaken at town level by the Tow
Vending Committee. Th&ct also provides
for social audit of the activities of the Tow
Vending Committee.
This act specifically aims to protect tf
rights of urban street vendors and {
regulate street vending activities.
provides for Survey of street vendors a
protection from eviction or relocation
issuance of certificate for vending; provid
for rights and obligations of street vendor
development of street vending plan
organizing of capacity buildin
programmes to enable the street vendo
to exercise the rights contemplated und
this Act; undertake research, educatic
and training programmes to dwance
knowledge and understanding of the ro
of the informal sector in the economy,
general and the street vendors,
particular and to raise awareness.

39.

State Green
Committee/District
Green Committee

To consider the cutting of trees in pub
places and public offices. R
G.0.(Ms).n0.38 dated2.07.2021 of the
Environmental Climate Change and For
(FR.13)Department, Government of Tat
Nadu

Applicable.

If tree cutting is
encountered, permissiol
to be obtained.

40.

The Tamil Nadu Fir
Service Act, 1985

AnActto provide for the establishmen
and maintenance ofire Servicin the
State of Tamil Nadu

Not applicable

41.

Occupational,
Safety, Health anc
Working Conditions
(Tamil Nadu) Rule
2022.

This draft rules notified on 11.04.2022

Applicable.
Stipulations of the code
are to be complied with
during construction.



https://www.indiacode.nic.in/bitstream/123456789/13269/1/1985tn40.pdf
https://www.indiacode.nic.in/bitstream/123456789/13269/1/1985tn40.pdf

Sl.No. Acts/ Rules/ Description Relevance to sub

Regulations project
42.| Code on Wage{ This draft rules notified on 11.04.2022 | Applicable.
(Tamil Nadu)Rules, Stipulations of the codg
2022 are to be complied with

during construction.

Climate Change

43.| National Action Plarn India is faced with the challenge {( Provisions are applicablg
On Climate Chang| sustaining its rapid economic growth whi
(30.06.2008) dealing with the global threat of climat
change. India, in 2008, has set up Natig
Action plan on climate change (NAP(
which  outlined policies aimed ¢
sustainable growth and dealing with
climate change concerns effective

NAPCC outlines eight national missi
to address various adaptation ar
TNSAPCC, mitigation measures pertaining to Sol
31.03.2015 Energy, Enhanced Energy Efficiern

Sustainable Habitat, Water, Sustaini
Himalayan Ecosystem, Green Ind
Sustaining Agriculture, Strateg
Knowledge on Climate Change.

44.1 Energy Conservatiol Aims to reduce specific energ Provisions applicable.
Act, 2001 consumption in different sectors, and se
up a specialized BureauBhergy Efficienc
to institutionalize energy efficienc
measures, monitoring, and measureme
at plant and macrdevels.

45.| Erergy Conservatiorl The Energy Conservation Act 2001 thatV Not Applicable.
Building Code passed by the Indian Parliament,
empowered the Central Government f{
prescribe an Energy Conservation Build
Code (ECBC). ECBC was launched in
on a voluntary basis by the Bureau
Energy Efficiency (BEE and was revise
2017. ECBC sets minimum ene
efficiency stadards for design an
construction encouraging energy efficig
design or retrofit of buildings withou
constraining the building functior
comfort, health, or the productivity of thg
occupants and appropriate regard f
economic considerations.

Mandatory Scope Covers commerc
Buildings having their Connected Load
100kW and above or contract demai




Sl.No. Acts/ Rules/ Description Relevance to sub
Regulations project
120kVA and above and is ECBC
recommended for all new buildings ar
additions to existing buildings with th
total load exceeding 200KW or 120kVA.
3.1 Clearances / Permissions
3.1.1 Clearance to be obtained by KCMC (Pl U
SINo |Proposed activit ib?ﬁggg Applicable legislation Status
1 Construction | TNPCB Water (Prevention an¢ To beapplied
and operation Control of Pollution)
of STP Act, 1974
2 Tree Cutting Department  of | Tamil Nadu Timbe| No tree cutting is
Forest, Tamil| Transit Rules, 1968. | involved in the
Nadu and Greater project. This project
Chennai is limited to only
Corporation & G.0.(Ms).no.38 date( jungle clearance if
State Green| 02.07.2021 of the the SPS/MPS/ST
Committee Environmental Climate¢ sjtes.
Change and Forest| However, in case o
(FR.13) Departmen{ any tree cutting
Government of Tami encountered during
Nadu implementation,
necessary
permission will be
obtained and
compensatory
plantation at 10
times will be carried
out.
2 Highway NH, NHAISH National Highways To be applied
crossings for Rules 1957
laying of
pipes.
3 Electricity TNEB/TANGEDC( Tamil Nadu Electricity To be applied
Connections Supply Code €G!
andtariff. amended up to 3112-
2009)
4 Traffic Deputy MoRTH 112 SP 55 | To be applied
diversion for | Commissioner of| IRC codes
Construction Police - Traffic
of collection | Kancheepuram




system,
Machine
holes,
pumping
mains etc.,

5 Delineation of | District collector | Tamil Nadu Town an{ Not applicable as a
land for Country Planning Acl the sites are ownec
construction 1971 (Tamil Nadu A¢ by ULB.
for UGSS 35 of 1972),

6 Disposal  of | Public Works To be applied
treated Department
effluent into
canal at 3.5
km from STP
leading to
Vegavathi
River

3.1.2 Clearance to be obtained by the Contracto
Statute
Sl.no Construction Statutory under which o .
. . Responsibility | Supervision
Activity Authority clearance
is required
1 Labour LicenceTamil Nadu Labour| - The Contractor KCMC/PMC
and all other Department. Contract
statutory  work |Directorate of | Labour
permits including |Industrial Safety and| (Regulations
Contract Health (DISH - | & Abolition)
Labour& https://dish.tn.gov.in | Act, 1970
Interstate ) - The Building
Migrant Worker and Other
License (if any) Construction
Workers
(Regulation of
Employment
and
Conditions of
Service) Act,
1996




Workmen Tamil Nadu Labour{Tamil Nadu Contractor KCMC/PMC
compensation Department Labour
Insurance / welfare Fund
Accident Act
Insurance, EPF
and ESIC (as
applicable)
Crushers/Quarri | Tamil Nadu Consent to Contractor KCMC/PMC
es and Batching| Pollution Control establish
plants/Ready Board (TNPCB) And consent tg
Mix Concrete operate
Plants under Air Act,
1981
Discharges from| Tamil Nadu Consent to Contractor KCMC/PMC
construction Pollution Control establish and
activities Board (TNPCB) consent to
operate
under Water
Act, 1974
Sand mining, Department of |Contractor t¢  Contractor KCMC/PMC
guarries and | Geology and mining,|obtain materig
borrow Government of |[from the
areas Tamil Nadu existing
Government
licensed
mines/quarries
Contractor wi
require  prio
approval of PI
for  obtaining
material from ¢{
particular
source PIU {
review an(
approve  onl
existing licenseg
mines
Ground water | WRD Tamil Nadu Contractor KCMC/PMC
extraction Groundwate
r
Developmen
tand
Managemen
t Act 2000
Temporary Traffic Police Chennail MORTH 112 Contractor KCMC/PMC
traffic diversion SP 55 of IRC
measures codes
Controlled District Collector The Contractor KCMP/PMC
Blasting Explosives
Act 1884
Use of Chlorine [Chief Controller of [The Gas Contractor KCMP/PMC




STP (storage &
use >5n0s)

Gas Cylinders at [Explosives, PESO  |Cylinders
Rules, 2016

ApplicableNational Standards

A. National Ambient Air Quality Standards (NAAQS)

Parameter Location® National Ambient Air Quality
Standards®

Particulate Matter PM1o Industrial Residential, 60 (Annual)

(ng/m?) Rural and Other Areas 100 (24-hr)

Sensitive Area 60 (Annual)

100 (24-hr)

Particulate Matter PMgzs | Industrial Residential, 40 (Annual)

(ng/m3) Rural and Other Areas 60 (24-hr)

Sensitive Area 40 (Annual)

60 (24-hr)

Sulfur Dioxide SOz (ug/m3) | Industrial Residential, 50 (Annual)

Rural and Other Areas 80 (24-hr)

Sensitive Area 20 (Annual)

80 (24-hr)

Nitrogen Dioxide NO: | Industrial Residential, 40 (Annual)

(ng/m3) Rural and Other Areas 80 (24-hr)

Sensitive Area 30 (Annual)

80 (24-hr)

Carbon Monoxide CO | Industrial Residential, 2,000 (8-hr)

(ng/m?) Rural and Other Areas 4,000 (1-hr)

Sensitive Area 2,000 (8-hr)

4,000 (1-hr)

Ozone (O3) (ug/m?3) Industrial Residential, 100 (8-hr)

Rural and Other Areas 180 (2-hr)

Sensitive Area 100 (8-hr)

180 (1-hr)

Lead (Pb) (ng/m3) Industrial, Residential, 0.5 (Annual)

Rural and Other Areas 1.0 (24-hr)

Sensitive Area 0.5 (Annual)

1.0 (24-hr)

Ammonia (NHz) (ug/ms3) Industrial Residential, 100 (Annual)

Rural and Other Areas 400 (24-hr)

Sensitive Area 100 (Annual)

400 (24-hr)

Benzene (CeHs) (Ug/m3) Industrial Residential, 5 (Annual)
Rural and Other Areas

Sensitive Area 5 (Annual)

Benzo(o) pyrene (BaP) | Industrial Residential, 1 (Annual)
(ng/m?) Rural and Other Areas

Sensitive Area 1 (Annual)

Arsenic (As) (ng/m?) Industrial Residential, 6 (Annual)
Rural and Other Areas

Sensitive Area 6 (Annual)

Nickel (Ni) (ng/m?) Industrial Residential, 20 (Annual)
Rural and Other Areas

Sensitive Area 20 (Annual)

Source: Central Pollution Control Board




B. AMBIENT NOISE STANDARDS

Ambient Noise level standards have been notified by the MoEF vide Gazette Notification ddted 26

December 1989 and also in the Schedule Ill of the Environmental (Protection) Rules 1986. It is based on the

W Q ¢gSAIAKGISR SljdA gt Syid y2aasS t S@St
Table 3.3\ational Ambient Noise Standards

6[ Sljuv FyR LINB

Category of Zones Leq in dB(A)

Day * Night +
Industrial 75 70
Commercial 65 55
Residential 55 45
Silence Zone ** 50 40

* Day Time is from 6.00 AM and 9.00 PM.

+Note ¢2 :NightTime is reckoned between 9.00 PM and 6.00 AM
** SilenceZoneis defined as an area up to 100m around premises of Hospitals, Educational Insti
and Courts. Use of vehicle horn, loudspeaker and bursting of crackers is banned in these zones
Note: Mixed categories of areas be declared as one of the four above mentioned categories
competent Authority and the corresponding standards shall apply

Source: Central Pollution Control Board

C Effluent Disposal Standards of Sewage Treatment Plans Applicable to All Modes of

Disposal

S. No.

Parameter

Standard

Location

Concentration not
to exceed

pH.

Anywhere in the country

6.5-9.0

Bio-Chemical Oxygen
Demand (BOD)

Metro Cities*, all State Capitals except in
the State of Arunachal Pradesh, Assam,
Manipur, Meghalaya Mizoram, Nagaland
Tripura Sikkim, Himachal Pradesh,
Uttarakhand, Jammu and Kashmir, and
Union territory of Andaman and Nicobar
Islands, Dadar and Nagar Haiman
and Diu and Lakshadweep

20

Areas/regions other than mentioned
above

30

Total Suspended Solids (TS

Metro Cities*, all State Capitals except in
the State of Arunachal Pradesh, Assam,
Manipur, Meghalaya Mizoram, Nagaland

Tripura Sikkim, Himachal Pradesh,

<50




Uttarakhand, Jammu and Kashmir, and

Union territory of Andaman and Nicobar
Islands, Dadar and Nagar Haveli Daman
and Diu and Lakshadweep

Areas/regions other than mentioned <100
above
4 Fecal Coliform (FC) (Most | Anywhere in the country <1000

Probable Number per 100
milliliter, MPN/100ml

*Metro Cities are Mumbai, Delhi, Kolkata, ChenBaingaluru, Hyderabad, Ahmedabad and Pune.

Note :

(i) All values in mg/l except for pH and Fecal Coliform.

(i) These standards shall be applicable for discharge into water bodies as well as for land
disposal/applications.

(iif) The standards for Fecal Coliform shall not apply in respect of use of treated effluent for industrial
purposes.

(iv) These Standards shall apply to all STPs to be commissioned on or after the 1st June, 2019 and {
old/existing STPs shall achieve these standards within a period of five years from date of publication
notification in the Official Gazette.

(v) In case of discharge of treated effluent into sea, it shall be through proper marine outfall and the ¢
shore discharge shall be converted to marine outfalls, and in cases where the marine outfall provideg
minimum initial dilution of 150 timeat the point of discharge and a minimum dilution of 1500 times at ¢
point 100 meters away from discharge point, then, the existing norms shall apply as specified in the (¢
discharge standards.

(vi) Reuse/Recycling of treated effluent shall be encouraged and in cases where part of the treated e
is reused and recycled involving possibility of human contact, standards as specified above shall ap
(vii) Central Pollution Control Board/State Pollution Control Boards/Pollution Control Committees may
more stringent norms taking account to local condition under section 5 of the Environment (Protectio
My céd




D. Standards for Sludge Reuse as Manure

Standards for Composting: As there are no specific standards notified for sludge reuse, the compost quality
standards notified under the Solid Waste Management Rules, 2016 (Schedule Il A, Standards for Composting) have
been adopted here. Accor di nguresafe applieatios of aomplost,rthe follolingn or d
specifications for compost quality shall be met, namely:-

. Phosphate Rich
. Organic Compost .
Parameters Units (FCO 2009) Organic Manure
(FCO 2013)
Arsenic mg/kg 10 10
Cadmium mg/kg 5 5
Chromium 50 50
Copper 300 300
Lead 100 100
Mercury 0.15 0.15
Nickel 50 50
Zinc 1000 1000
C/N ratio <20 <20:1
PH 6571 7.5 (1:5 solution) maximum 6.7
Moisture, percent by 15.07 25.0 25.0
weight, maximum
Bulk density (g/cm3) <1 Less than 1.6
Total Organic Carbon, 12 7.9
per cent by weight,
minimum
Total Nitrogen (as N), percent by weight 0.8 0.4
per cent by weight,
minimum
Total Phosphate (as percent by weight 0.4 104
P205) percent by
weight, minimum
Total Potassium (as percent by weight 0.4 -
K20), percent by
weight, minimum
Colour
Odour Absence of foul Odor
Particle size minimum 90% material should | minimum 90% material should
pass through 4.0 mm is sieve pass through 4.0 mm is sieve
Conductivity, not more dsm-1 4 8.2
Than

* compost (final product) exceeding the above stated concentration limits shall not be used for food crops. however, it
may be utilized for purposes other than growing food crops.




4. ENVIRONMENTAL AND SOCIAL BASELINE

This chapter presents the baseline data required to understand the environmental, ecologica
attributes and socieeconomic characteristics of the study area. The baseline includes climate
meteorology, topography, geology, hydrology, drainage, rainfai] lasage, water, air, noise, soll,
flora, fauna and social profile of local population.

The social baseline survey includes social screening of the sites, screening of alignments for so
impacts.

4.1 Methodology

The environmental and soci#laseline information has been collected from the primary and
secondary sources and E&S screening of all the project sites and alignments.

The desk review of the available documentation and reports of this project is carried out including
DPR. Also, the additional data will be collected from relevant websites, online as well as offline. Da
thus collected from the secondary soureguiblishal and unpublished literature, government
documents, reports, etare reviewed

The secondary information collected from different sources include the Ministry of Environment,
Forest and Climate Change (MOEF&CC), Census of India 2011, District Census Handbook, Geol
Survey of India, Indian Meteorological Department, State Pollu€ontrol Board (SPCB), Water
Resources Department, PWD, tourism and other relevant departments of the state and Centrg
governments. The data sources are indicated in the following Table.

Table 4.1 Sources of E&S dat a

S.No. Attribute Parameter Source of Data
1 Land use /cover| Land use patterns Satellite Imagery
2 Geology Rock formation and minerg Geological Survey of Ind
profile and project site study
3 Air, water, As per relevant standards Primary Survey in project
noise, soil area and from relevant

RSLI NIYSYyidQ
4 Meteorology Temperature, cloud, wind, etc. | IMD Chennai office an
other studies.

5 Ecology Existing terrestrial flora and faun Various sources.
6 Socieeconomic | Socieeconomic characteristics | Census of India, 201]
aspects District Hand Book,

Primary survey in projed
area/ alignment.

7 E&S Screening | All the sub project utility sites an| Carried out the during the
pipeline  alignments,  seweg month April 2023
networks, disposal line and poini

4.2 Features

The features such as climate, topography, geology, drainage, vegetative cover of Tamil Nadu sta
Kancheepuram District is described in following sections.
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A. Tamil Nadu

4.2.1 Climate

The winter season in the project area commences early in December and continues till middle ¢
March. The cold weather is pleasant. Under the Kdppen climate classification the greater part ¢
Tamil Nadu falls under Tropical Savanna climate and a smaiterpof the state falls under Humid
subtropical climate; the climate of the state ranges from dry-Bulmid to semiarid. The summer
seasonn Tamil Nadus between the month oMarchto May and is characterized by intense heat
and scant rainfalcross the state.

Tamil Nadu is heavily dependent on monsoon rains, and thereby is prone to droughts when th
monsoons fail. The state has distinct periods of rainfall, which are the advancing monsoon perio
Southwest monsoon (from June to September) with strong southwestds, the Northeast
monsoon (from October to December), with dominant northeast winds, and the Dry season(fron
January to May). The normal annual rainfall of the state is about 945 mm (37.2 in) of which 48%
through the North East monsoon, and 32%atgh the South West monsoon.

4.2.2 Topography

The western, southern and the northiestern parts are hilly and rich in vegetation. Tamil Nadu is
the only state in India which has both the Western Ghat and the Eastern Ghat mountain range
which meet at the Nilgiri hills. The Western Ghats dominate thige western border with Kerala,

effectively blocking much of the rain bearing clouds of the South West Monsoon from entering the
state. The eastern parts are fertile coastal plains. The northern parts are a mix of hills and plains.

The central and the sah-central regions are arid plains.

¢FrYAf blRdz KFa | O2FadftAyS 2F Fo2dzi mntc 1Y
Nadu falls mostly in a region of low seismic hazard with the exception of the western border area
that lie in a low to moderate hazard zone.The western,tletn and the northwestern parts are
hilly and rich in vegetation.
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Figﬂre 4.1Topography map of Tamil Nadu state

4.2.3 Geology

Geological description of an area provides the information on the earth formation, the rocks of
which it is made, the structure of those rocks and their occurrence in the area. Geologically, th
Tamilnadu state comprises of Crystalline rocks of ArchaedatedProterozoic age occupying over
80% of the area of the state, while the rest is covered by the Phanerozoic sedimentary rocks mair
along the coastal belt and in a few inland river valleys. The hard rock terrain comprise
predominantly of Charnockitand Khondalite groups and their migmatitic derivatives, supracrystal
sequences of Sathyamangalam and Kolar groups and Peninsular Gneissic Complex (Bhavani Gr¢
intruded by ultramafiemafic complexes, basic dykes, granites and syenites. The sedimentésy r

of the coastal belt include fluviatile, fluvimarine and marine sequences, such as Gondwana
supergroup (Carboniferous to Permian and Upper Jurassic to Lower Cretaceous), marine sedime
of Cauvery basin (Lower Cretaceous to Paleogene), Cuddalor@marai Formation (Mio
Pliocene) and sediments of Quaternary and Recent age. Geologically, the study area comes un
Charnockite gneiss and Pyroxene granulites and also coastal sediments and alluvium.

4.2.4 Hydrology

Nearly 73% of the total area of the state is occupied by a variety of hard and fissured crystallin

rocks like charnockite, gneisses and granites. The depth of open wells varies from 6 to 30 mbgl, whi

the depth of borewells generally varies from-B00 m The sedimentary formations consist of sand
stones, limestones and shales whereas Quaternary sediments in the State are represented by olg
alluvium and recent alluvium and coastal sands. In the Cauvery delta, the artesian pressure rang
between 4.5 mao 17 mbgl with free flow upto 270 m3/hr. The yield of wells in the alluvium varies
from 27 to 212 m3/hr. The yield of wells in the fissured formation varies from 7 to 35 m3/hr
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4.2.5 Forest

Tamil Nadu is located in the southernmost state of the Indian peninsula and is spread over
MonInpyall®]lYI 6KAOK O2yadAdGdziSa oddpc 22 2F (KSE
FYR Mo ¢ onQ b2NIK €I A0 dzR 8es. Theyamil Naclu Statefire? | ' R
gives a detailed view of thieealth of the forest cover of the State based on the Fofstvey of
India (FSI) and India State of Forest Report (ISFR) 2015 assessment. The State has a spectrum of ning
major forest types ranging from wet evergreen forest to moist deciduous, dry deciduous, sholas,
grasslands and scrub forest. The Western Ghhags|ongest hill range in the state is one of the 25
global hotspots of biodiversity and one of the three mega centers of endemism in Tindidorest
and tree cover of the State is about 30,9 km which constitutes 23.80% of the total geographical
area of the State.

B. Kancheepuram district
Kancheepuram district is located on the East Coast of Tamil Nadu and is adjacent to the Bay of
Bengal in the east, bounded by Chennai and Thiruvallur district to its north, Vellore in the west,
and Villupuram district in the south.

4.3.1 Climate

Kancheepuram district generally experiences hot and humid climatic conditfoopical
climate). During the summer season, the maximum temperature is 37.6 degrees and the minimum
is 20.1 degree Celsius. During the winters, the maximum and minimum temperature is 28. 7 and
19.8 degree Celsius respectively. The average high and average low temperhatatgghout the

year are 37.5 and 20.4 respectiveRelative humidy isbetween 58% and 84% prevail throughout
the year.The humidity reaches its peak during the morning and is lowest in the evening. The relativ
humidity is higher between November addnuary and is lowest throughout June.

1)
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Table 4.2 Temperature detai2d®21K)ancheepuram di st

Month Jan Feb | Mar Apr May Jun Jul Aug Sep | Oct Nov | Dec
Avg. 23.6 25 27.5 30 31.8 309 | 30.1 | 29.3 | 28.7 27 251 | 23.8
Temperature

°C(°F) | (745)| (77.1)| (81.5) (86) | (89.3) | (87.6) (86.2) (84.8) (83.6) (80.5) (77.1) (74.9)

Min. 19 195 | 219 | 254 274 271 | 265 | 258 | 252 | 238 | 219 | 20.2
Temperature
°C (°F) (66.1) | (67.1) (71.5) (77.7)| (81.3) H (80.8)| (79.7)| (78.4) (77.3)| (74.8)| (71.4)| (68.4)

Max. 29 31.5 344 36.4 38 36 35 34 33.3 | 31.2 | 291 | 281
Temperature

c R | (84.2) (88.8) Y| (97.6) (100.4) (96.8) (95) 32 (92) | (88.2)| (84.4) (82.6)

Source: Climate data.org

4.3.2 Rainfall

The district receives the rain under the influence of both south east and northeast monsoons. Mos
of the precipitation occurs in the form of cyclonic storms caused due to the depressions in Bay ¢
Bengal chiefly during the northeast monsoon period. The southwest monsoon rainfall is highl
erratic and summer rains are negligible.

The normal annual rainfall over the district varies from 1105 mm to 1214 mm. It is the minimum ir
the western and northwestern parts of the district around Uttiramerur (1105 mm) and it is the
maximum around Kovalam (1214.2mm).

The average rain fall in Kancheepuram is 1159.4mm.

Table 4.3. Rainfall in Kancheepuram Corporation
Actual Rainfall in mm Normal
2015 2016 2017 2018 2019 2020 2021 2022 Rainfall
(2022)
in mm
2256.6 | 990.5 1191.7 | 833.0 1051.17| 1258.4 | 1698.1 | 1404.6 | 1159.4

4.3.3 Topography

Kancheepuram is located about 75 km from Chennai. It has an average elevation of 81 m. T
topography is almost plain, with no major geological formation. There are no notable minera
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resources available in and around the town. Types of soil found in Kancheepuram are red loam,
lateritic soil, black soil, sandy coastal alluvium and red sandy soil. Clay, with some loam, clay, and
sand, are suitable for use in construction.

4.3.4 Relative humidity

Kancheepuram district experiences high relative humidity, which ranges betweerab8%4%
prevail throughout the year. Relative humidity is maximum in the morning and minimum in the
evening. Higher rates of relative humidity are observed between November and January%e., 83
to 84%. In the months of June, the humidity is lower i.e., around 58%. Average relative humidity in
the morning and evening P4and 64%.

The minimum and maximum temperature are 20°C & 37°C. The daytime heat is oppressive, and the
temperature is as high as 43°C.

4.3.5 Cloud cover

Generally light clouds are observed in winter mornings. Duringypyesoon and the postmonsoon
evenings the skies are either clear or lightly clouded. But in-pmstsoon mornings as well as
monsoon morning heavy clouds are commonly observed. And, ties ske light to moderately
clouded in the evening time throughout the year.

4.3.6 Wind speed and direction

The available data indicate the trend of wind speed direction duringhnpsasoon, monsoon, post
monsoon and winter season in a year, wind rose is given at Figure 4.7

A
. |
i -w-

Figure 4.3Windrose diagram

4.3.7 Hydrogeology

The district is underlain by both sedimentary and fissured formations. The important aquifer systern
in the district isconstituted by 1) unconsolidated and semi consolidated formations and 2)
weathered, fissured and fractured crystalline rocks.

In Kancheepuram Corporation area, the topography of the terrain is plain. The geological formatio

is Alluvium followed by granitic Gniess and charnokite. The trend of the formation strike direction
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is North East; South west and dipping towards south east. The Alluvium thickness ranging fromn
9mto 15m and followed weathered formation varying from 5m to 6m below the Alluvium. The
winter and summer water levels are ranging from 2m to 3m and 18m to Bdspectively.

In PALAR RIVERORIKKAI TO SEVILIMEDU AREA the topography of the Terrain is plain. The
geological formation is Alluvium followed by granitic Gniess and Charnockite. The trend of thge
formation strike direction is North EastSouth west and dipping towardeuth east. The Alluvium
thickness ranging from 5mto 10m and followed weathered formation varying from 2m to 3m below
the Alluvium. The winter and summer water levels are ranging from Bed level to 0.50m and 1.50m
to 2m respectively.

CENTRAL GROUND WATER BOARD, SECR, CHENNAI
KANCHEEPURAM DISTRICT, TAMIL NADU
HYDROGEOLOGY

VILLUPURAM DISTRICT

LEGCEND OVER LEAF

Figure4.2 Hydrogeologicalmap




4.3.8 Groundwater level

Tamil Nadu State Ground and Surface Water Resources Data Centre, WRD, Government of Tamil

Nadujointly with Central Ground Water Board (CGWB) determine the status of ground water level
for each tehsil every year and publish the findings once in four years after monitoring the important

wells.

The estimation of ground water resources for the district has shown that two blocks are over

SELX 2A0SR YR (62 o6ft201a INB dzy RSNJ a/ NAGA O
Cheyyar rivers serve as an important source of drinking watetween Kancheepuram to
Ayyapakkam and Chingleput to Tambaram. The dug wells in hard rock terrain tapping the entir
weathered residuum are capable of yieldingBI0 m3 /day requiring the installation of-% HP
pumps for extraction of groundwateGrourd water potential of Kancheepuram, the project area,
FLEfa dzyRSNI a{ I FS¢ OIF{iS3a2NR®

CENTRAL GROUND WATER BOARD, SECR, CHENNAI
KANCHEEPURAM DISTRICT, TAMIL NADU
DEPTH TO WATER LEVEL

POSTMONSOON (JANUARY-2007 )

LEGEND DEPTH TO WATER LEVEL (smbgl. )

/_\I DESTRICT BOUNDARY 0_ 25- :]
-2 X 510

~—  ELOCK BOUNDARY

Figure 4.4Groundwater level of Kancheepuram district

Drainage

Drainage details out the river systems and the pattern formed in the form of watersheds such &
streams, rivers, and lakes in the region. Also, it describes the direction of flow and the route it take
from its entry into any region till the exit into thadjacent region. The drainage pattern in

[72)

Kancheepuram District is developed by the river Palar and Cheyyar and its tributaries. The drainage




pattern in general is sutdendritic and radial. All the rivers are seasonal and carry substantial flows
during the monsoon period. River Palar, a major river that works as a drain for the district originate
from Western Ghats in Karnataka state, and disgles in Bay of Bengal near Pudupattinam. The
Cheyyar, a tributary of Palar river originates from the Jawadhu hills of Tiruvannamalai district. It hg
a north easterly flow in Kancheepuram district and confluences with the Palar nearn
Pazhayaseevaram. Othgeasonal rivers like Korattalaiar and Tandiar drain from the district partly
on the northern and southern parts respectively.

4.3.9 Soil type

Soils have been classified into 1) clayey soil, 2) red sandy or red loamy soil 3) Red sandy brown clg

soil and 4) Alluvial soil. Of the above soils brown clayey soil is the most predominant, covering mo|

than 71 percent of the area of Kancheepuram st Alluvial soils are found on the banks of Palar,

Cheyyar and other rivers. The river alluvium is transported and is seen in the coastal area of th

district. Sandy coastal alluvial (arenacious soil) occurs along the seacoast as a narrow belt.
Soil Map of the Study Area

79‘4570'5 80“{0'5 BO'Y?O'E

Legend
[E2 Deep Calcareous Clayey Soils
[ Deep Clayey Soils
@ Periodically Flooded Area
@ Very Deep Calcareous Clayey Soi
Very Deep Cracking Calcareous C
B Deep Calcareous Clayey Soils
Deep Clayey Soils
(B Deep Loamy Soil
[ Deep gravelly clay soil
(B Deep loamy Soil
@ Moderately Shallow Clay Soils
[0 Moderately deep gravelly clay soil
[ Shallow gravelly clay soil
[l Very Deep Calcareous Clayey Soit
Scale : [ Very Deep Clayey Soils

(B Very Deep sandy Soil

10 20 40 [ waterbody

[ — Km @ Important_Locations

T T T
79°400°E 80°00'E 80°200°E

Figure 4.550il map of Kancheepuram district

Biodiversity

Following are the important flora and fauna in the district.
Characteristic species

1 Manilkara hexandra
Mimusops elengi
Albizia amara
Memecylon umbellatum
Diospyros ferreaynmababuxifolia
Top Canopy

T Mimusops elengi

1 Diospyros ebenurfoccasional)
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Strychnos nux vomi@ccasional)
Strychnos potatorunfjoccasional)
Diospyros chloroxylomccasional)
Drypetes sepiare@are)
Syzygium cumini

Canthirum decoccurfirequent)
Ziziphus glaberrimérequent)
Acacia leucophloeg@requent)
Catunaregam spinosdrequent)
Buchanania lanzafoccasional)
Sapinda emarginatu@ccasional)
Albizia amara

Albizia lebbek

Tamarindus indica

Azadirachta indica

Borassus flabellifer

r wood

Carissa caranda@&bundant)
Flacourtia indicdlocally abundant)
Diospyros ferreéfrequent)
Grewiasp. (abundant)
Gymnosporiap. (frequent)

Ixora arboregfrequent)

Tarenna ascaticéfrequent)
Memecylon umbellatum

Garcinia spicata

Shrubs

f
f

Herbs

1

Strobilanthus

Dodonaea viscos@bundant)
Glycosmis pentaphylla
Ochna squarrosa

Gmelina asiatica

Hemidesmus indicus

Tropical dry evergreen scrubs

il
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Diospyros ferrea
Ziziphus glaberrima
Calliea cinerea
Catunaregam spinosa
Carissa spinarum
Albiziz amara
Buchanania lanzan
Dodonaea viscosa

Thorn forests

)l

Karunkal+ Acacia chundra




Usil- Albizia amara

Neem- Azaridachita indica
Sarakonnai Cassia fistula
Namai- Anogeissus latifolia
Karai- Randia dumentorum
Vagai Albizia odaratissma
Kala- Carisa carandas

Etti - Strychnos nuxvomica
Virali- Dodonaea viscosa
A varam- Cassia auriculata
Canthum dicoccum
Aristida setaca
Heteropogon contortus.

=A =4 =4 =4 -4 4 -4 4 -8 -4 -8 - -4

Fauna

Jackal Canis aureus

Jungle cat Felis chaus

Palm squirrels Funambulus pennanéind F.palmarum
Hare- Lepus nigricollis nigricollis

Common mongooseHarpestes

edwardsi

Shrew- Suncus sp.

Pangolim Manis crassicaudata
Pariyakite- Milvus migrans govinda
Brahminy kite- Haliastuf indus
Patridge- Francolinus pondicerianus
Koel- Eudynamys scolopacea.
Spotted owlet- Athene brahma
Common rat snakePtyas mucosus
Cobra- Naja naja

Green whip snakeAhaetulla nasutus.

=A =4 =4 -4 -4

=A =4 =4 =4 -4 -4 -4 -4 -4 4

History and Culture
Kanchipuram is one among the ancient cities of South India. Kancheepuram is a place of great importance
over the world due to its large number of temples and world famous silk industry. Kanchipuram is hailed g
the cultural capital of Tamilnadu andhigld in great reverence. This land of temples is famous pilgrim spot
and has lots of famous temples including Sakkiswarar Temple, Vaikunta Perumal Temple, Kailasana
Temple, Ekambareswarar Temple, Kamakshi Amman Temple. One of the four seats oh&riksdaGharya
the Kanchi Kamakoti Peetham is situated here. Kanchi is also famous for its finest silk fabrics and saris W
zari work.

Kanchipuram has been ruled by tRallavasthe Medieval Cholasthe Later Cholasthe LaterPandyas, the
Vijayanagara Empiréhe Carnatic kingdomand theBritish, who called the city "Conjeeveram®.

There are about 31 monuments & sites in Kancheepuram district out of which seven monuments are prese
within the Kanchipuram limitsThe city's historical monuments include tKailasanathar Temp|&aikunta
Perumal TemplePiravathanesvara temple, Iravathanesvara temple, Jvarahesvara temple, Mathangesvar,

all
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temple, and Muktesvara templeAll these monuments are located in the core area of Kancheepuram
Corporation whereas the project is proposed in the added areas.

None of the project sites identified for locating the propos€tP, pumping stations, lift stations guigeline
alignmentsare located within the 300m regulated boundary of the monuments and hence no impact is
anticipated from the constructioactivities.However there are several temples and other religious structures
in the project area and hence adequate precautions are to be taken not to cause any disturbance during
construction. Further during construction if any chance finds encountered, then necessary management
measures would be implemented.

There arearcheologicaéxcavationdeing carried ouby ASInh some locations in Kanchipuram District which
are not relevant to project area. But there are secondary informatioarcheologicaéxcavations near River
Vegavathin KanchipuramThestatus of such locations andlevance to the projeatspeciallythe proposed
disposal point in River Vegavathi are to éeamined by the KCM@ consultation with the ASand
requirements shall belentified and permits if applicable shall be obtaingdor to start of work near those
locations Chance fingrocedues already in placas applicableshall be complied withnot to disturb such
locations during construction.

Fig 13: Nearest Archaeological Survey of India Protected Monument
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Socieeconomic profile of Kancheepuram District

4.7.1 Project Area

Kancheepuram Erstwhile Municipality and Added areas (wards 1 to 51 of Kancheepuram City Municip

al

Corporation) spreads in a total area of 36.14 sg.m with population of 2,34,353 as per 2011 census. The

decadal populations of Kancheepuram are given below:

Table: 4.4 Decadal population of Kancheepuram dij
Location/year 1971 1981 1991 2001 2011
KancheepuramCore City | 110657 130926 144955 153140 164384
Orikkai 3138 4607 12638
Nathapettai 9923 10111 19883
Thenambakkam 4415 9357 13994
Sevlimedu 13433 16125 23454

4.7.2 Connectivity

Kancheepuram is well connected to other major cities of the country via regular flights. The nearest airpor

is 52 kms awayChennai (National & International Airports) Airports.

—

Kancheepuram Railway Station serves as the principal railway station of the city of Kancheepuram. The

station is a part of the Chennai railway division of the Southern Railway zone, Walajabad block, St.Thon
Mount block and Chengalpattu taluk (covers Tkaukundram block and Thiruporur block) and are well
connected with Chennai and South districts of Tamil Nadu.

4.7.3 Economy

Kancheepuram is a major contributor to the state economy, accounting for over 5% of the state GDP. T}

share of the district has steadily grown over time towards 6%. The per capita income is high and both urban

and rural incomes are comfortably above stédeels. Agriculture is the predominant occupation of most of
the work force. At the same time, proximity to Chennai has seen the emergence of heavy industrializatior
with many large automobile, electronic and other manufacturers setting up shop hereh&gpuram is
historically significant to Tamil Nadu and is a major Tourist Hub, while IT services have also opened office
the capital city of the same name.

Kancheepuram is a traditional centre of silk weaving and handloom industries for pro#iaiogipuram
SareeslIn 2005, "Kanchipuram Silk Sarees" received3begraphical Indicatiotag, the first product in India
to carry this labelThe silk trade in Kanchipuram began when Rag Raja Chola985¢1014) invited
weavers fromSaurashtraGujaratto migrate to KanchiThe craft increased with the mass migration of
weavers fromAndhra Pradesin the 15th century during th¥ijayanagara rule Kancheepuram is fondly
called as the silk city and the silk industry here is a major contributor to the economy.
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4.7.4 Social structure

Scheduled Castes and Scheduled Tribes accounted for 23.71% and 1.03% of the population respectively.

4.7.5 Literacy Level

The district has recorded the highest literacy rate of 84.5% as compared with the State literacy rate of 80.1

4.7.60ccupational pattern

The district had a total of 1,006,245 households. There were a total of 1,673,814 workers, comprising 74,76
cultivators, 162,494 main agricultural labourers, 41,149 in household industries, 1,088,974 other worker$

306,436 marginal workers, 14,582 mardimaltivators, 110,020 marginal agricultural labourers, 13,583
marginal workers in household industries and 168,251 other marginal workers. The total number of Taluk
are 13.

4.4 Baseline Monitoring

Primary survey for baseline was carried out in the project area as part of the environmental an
a20AFt AYLI OGO FraasSaavySyd Rdz2NAy3a (GKS Y2ydaK 2
below.

Table 4. 4. EnvironmenSamp IBiarsge | i ;meeatMomns or i ng

Sampling Location Latitude Longitude Environmental Monitoring with
respect to Ambient air quality,
ambient noise levels, soil quality
surface and groundwater
Near Collectorate ground 12.822506 | 79.69801 Air, Noise, Groundwater
Thirukalimedu 12.826983 | 79.721707 Air, Noise, Groundwater,_ Surfgce
water, surface water(project site)
Sh.rl Vgllabacharys baithak, 12.812141 | 79.718783 Air, Noise, Groundwater, Soil
Orikkai
Arasu nagar 12.803137 79 710504 Air, Noise, Groundwater
Nathapettai lake 12.836082 | 79.73737 Air, N0|se_, Groundwater, surface
water, soil
Vasantham nagar 12792979 | 79.715623 Air, Noise, Groundwater
Perasiriyar nagar 12.809781 79.70859 Air, Noise Groundwater
Thenambakkam 12.805059 | 79734204 Air, Noise, Groundwater
Near Dharmalingeshwar 12825543 | 79.695947 Air, Noise, Groundwater
temple tank
Olimohammedpettai 12856897 | 79692095 Air, Noise, Groundwater

Py




Criteria for selection of samplindpcations:

The sampling locations have been identified represent the project arealocated near the pipeline
alignment & project sitesand availability of surface / ground water. For ground water locations with
borewells currently being used by locals have been identified. Most ofstmaplinglocations were
predominantly residential.

The results of the location wise parameters is discussed below.

éPPOthHS. Kamakshi Nagar, Tamil Nadu
631501, India
Longitude

Vaiyavoor Rd, Kamakshi Nagar, Tamil Nadu
631501, India
Longitude

Latitude Latitude
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RPRV+RHM, VDR}Q 3 aiyavoor, RP55+VG4, Thandavaraya Nagar,
Nadu 63 156 1, India Kanchipuram, Tamil Nadu 63 1502, India
Latitude Longitude Latitude Longitude
12.841978° 79.743668° E208 O SIZ2i5 iSO SE SR
LOCAL: 13 UESD/ )4.11.2023 (@] 15:29:02 UESDAY )4.11.202
METER :07 ALTITUDE

VM4R+QCC, VVaradappan St,
Oilmohammadpettai, Pillaiyarpalayam, RMGW+C9X, Thayarkulam St, Tamil Nadu
Kanchipuram, Tamil Nadu 631502, India 631501, India
Latitude Longitude Latitude Longitude

12.856774° e B IS O E2 825 G688 7T BIS 5O RIS

LOCAI 11O Qs i THURSDAY 104 .20520:2.3 LOCAIL - SHOR:] THURSDAY )4.20.2023
G OiE E ALTITUDE T S IMIEREETR GM'T 4:46:08 ALTITUDE 1 7EMETER

Photos of Sampling Locatien

A..1 Ambient Air Quality Monitoring
The prime objective of the baseline air quality study was to assess the existing ambient air quality of th
project area as per MOEF&CC guidelines. The procedure adopted for the study is illustrated below




3.1.1 Parameters for Sampling & Sampling Frequency
The baseline status of the ambient air quality has been assessed through a scientifically designed ambient

quality monitoring network. The design of monitoring network in the Air quality surveillance programme hag
been based on the following considei@ts

1 Meteorological parameters on synoptic scale

9 Topography of the study area

1 Representatives of regional background air quality for obtaining baseline status

1 Representatives of likely impact areas.

Ambient Air Quality Monitoring (AAQM) stations were set up at 10 locations with due consideration to the
above mentioned points. AAQM locations were selected in downwind, cross wind and upwind direction g
the proposed project sites aralignment

At each sampling station monitoring was carried out for a frequency of 24 hrs during study period. Th
common air pollutants namely Particulate Matter (RMPM.s), Sulfur dioxide (S5 Oxides of Nitrogen (N

and Carbon Monoxide (CO) were sampled on 8/24 hourly and results were averaged to 24 hours to meet t
requirements of the MOEF&CC and compared with the NAAQM standard stipulated by the CPCB.

The existing concentration levels of air pollutants of concern, as mentioned above, are presented in Tab
4.5. The observed values were compared withgtendards as prescribed by Central Pollution Control Board
(CPCB) for Industrial, Residential and Rural zone.

air
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Table 4.5 Ambient AMoniquaeding Dhanatoring

Parameters | AAQL | AAQ2 AAQ3 |[AAQ4 |AAQ5 | AAQ6 | AAQ7 AAQS AAQ9 AAQ10 | Unit CPCB

Standards
Particulate 574 62.5 65.8 54.2 68.1 52.7 59.1 63.4 56.6 65.1 ug/m? 100
Matter (Size
Less than 10
gm) or PMo
Particulate 28.1 30.7 32.2 21.9 30.6 23.2 274 30.9 25.1 33.7 ug/m? 60
Matter (Size
Less than 2.5
gm) or PMs
Sulphur dioxide| 6.3 5.7 6.8 5.7 6.3 5.2 5.2 6.3 6.8 5.7 ug/m? 80
(SQ)
Nitrogen 19.8 20.5 24.7 18.3 26.2 15.1 20.6 224 19.1 23.9 ug/m?® 80
Dioxide (NQ

Source: Primary Survey, 2023.

Note:

1. AAQZXCollectorate Ground Thaiyar Kullam. AARfRrukalimedu AAQShri Vallabachara Baithak Orikkai. AAKpdsu Nagar. AA@Basantham Nagar. AAQ6

Nathapettai Lake. AA@7erasiriyar Nagar AA@QBrahmanar Street ThenambakkamAA@®armalingaeshwar Temple TeAAQ10limohammedpettai
2. In all the above locations parameters like Ammonia (NH3), Ozof)e @@one (6), Benzene (C6F16), Benzo (a) Pyrene (particulate phase only)
Lead (Pb), Arsenic (As) and Nickel (Ni) were found to be below Detectable limits.




a) Particulate Matter <2.5um and <10um

Particulate Matter <2.5um were observed to be in high concentration at AAQIghammedpettadi &
Particulate Matter <10um were observed to be in hagimcentration at AAQ5 (Vasantham Nagar), both the
locations are highly populated whenmpared to other monitoring locations. The-Bdurly average values

of Particulate Matter <2.5um & Particulate Matter <10um were compared with the National Ambient Air
Quality Standards and found that all sampling stations recorded values within theapel limits of
residential and rural area limits for all locations in study area.

b) Sulfur Dioxide

The 24 hourly average values of.S@re compared with the National Ambient Air quality standards and it
was found that the recorded values, of all the monitored locations, were much lower than the applicablg
limit of 80ug/n? for residential and rural areas.

c) Oxides of Nitrogen

The 24 hourly average values of N@&re compared with the national ambient air quality standards and it
was found that all the sampling stations recorded values much lower than the applicable limit of 80 pg/m
for residential and rural areas.

d) Carbon Monoxide

The 8 hourly average values of CO were compared with the national ambient air quality standards and it w
found that all the sampling stations recorded values much lower than the applicable limit of 4 mg/m3 for
residential and rural areas.

Other monitoring parameters such as heavy metals, benzene and ammonia were found to be belo
detection limit.

4.4.2 Noise Quality
Baseline noise levels have been monitored in the study area, using portable Noise Level Meter. Keeping

view the land use pattern, random locations for noise level monitoring were identified for the assessment.

The land use pattern incudes residenticdas covering settlements, schools, bus stands, hospital, community
properties, commercial areas, etc., the day levels of noise have been monitored.

The sampling locations for noise were identified close to the proposed component sitasiSbesampling
locationsand results are presented ifable 4.6.

Tabl e 4.6 NoiMoeniMoonriitnogr iDnagt a

S.No Location of Sampling Day time results
dB(A) Leq
1 Collectorate Ground Thaiyar Kullam 61.5
2 Thirukalimedu. 58.8
3 Shri Vallabachara Baithé&kikkai. 63.6
4 Uthiramerur Road Arasu Nagar. 62.3
5 Ayyampettai Vasantham Nagar. 64.2
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6 Kamakshi Nagar Nathapettai Lake. 61.9
7 Perasiriyar Nagar 62.4
8 Brahmanar Street Thenambakkam 64.3
9 Dharmalingaeshwar Temple Tank 63.5
10 Olimohammedpettai 62.2
CPCB Standards for Residential Area (Maximy 55

The noise levels observed in some of the rural areas are primarily owing to vehicular traffic and othg
anthropogenic activities. The day equivalents during the study period are ranging between 58.8 dB (A) to
64.3 dB (A). From the resulthie noise levels in all the locations the Day equivalents were exceeding the
Ambient Noise standards for residential area. At one locatieB&hmana Street Thenambakkam is in the
border line. Necessary mitigation measure with noise control measures dprajgct implementation is
included in the ESMP.

=

4.4.3 Soil Quality

The study on soil quality establishes the baseline characteristics of the soil in the study area
surrounding the project site. The study has been addressed with the following objectives.
1 To determine the baseline characteristics
1 To determine the soil characteristics of proposed project site.
1 To determine the impact of industrialization/urbanization on soil characteristics
1 To determine the impacts on soils from agricultural productivity point of view.

Criteria Adopted for Selection of Samplingpcations
For studying the soil types and soil characteristics, sampling locations were selected near to the
project sites to assess the existing soil conditions representing various land use conditions angd
geological features. The homogenized soil samples collected at different locations were packed in a
polyethylene plastic bag and sealed. The sealed samples were sehbtatiary for analysis. The
important physical, chemical parameter concentrations were determined from all samples. The sall
sampling results argiven inTable 4.6.

Table 4.6 Soil monitoring data
S. No Test Parameters Results
Shri Vallabacharya Baithak | Near Nathapettai Lake
Orikkai (S1) (S2)
1. pH @ 25°C 7.90 8.46
2. Density 1.5 g/lcc 1.2 glcc
3. Moisture Content 4.2 % 10.3%
4, Conductivity @ 25°C 216 micromhos/cm 340 micromhos/cm
Texture

5. Clay 46.3% 65.7 %
6. Sand 53.1 % 33.2%
7. Silt 0.6 % 1.1%
8. Water Holding Capacity| 40.9 % 47.4 %




S. No Test Parameters Results
Shri Vallabacharya Baithak | Near Nathapettai Lake
Orikkai (S1) (S2)

9. Phosphorus as P 371 mg/kg BDL (DL 1.0 mg/kg
10. Sodium as Na 779mg/kg 1498 mg/kg
11. Potassium as K 1112 mg/kg 1031 mg/kg
12. Calcium as Ca 5002 mg/kg 3333 mg/kg
13. Magnesium as Mg 3853 mg/kg 2521 mg/kg
14. Iron as Fe 23529 mg/kg 13801 mg/kg
15. Zinc as Zn 58.2 mg/kg 23 mg/kg
16. Manganese as Mn 265 mg/kg 26.3 mg/kg
17. Nickel as Ni 12.4 mg/kg 12.7 mg/kg
18. Chromium as Cr 27.4 mg/kg 17.0 mg/kg
19. Copper as Cu 26.5 mg/kg 19.7 mg/kg
20. Cadmium as Cd BDL (DL: 1.0 mg/k( BDL (DL : 1.0 mg/k
21. Aluminium as Al 9772 mg/kg 9192 mg/kg
22. OrganicCarbon 0.2% 0.1 %
23. Organic Matter 0.3% 0.2 %
24, Total Nitrogen as N 166 mg/kg 352 mg/kg

1 The pH values in the study area are varying from 7.90 to 8.46 indicating that the soils ar
falling in normal to saline class.

1 Based on the electrical conductivity, the soils are classified into 4 groups (Normal, Critica
for germination, Critical for growth of the sensitive crops, Injurious to most crops). The
electrical conductivity in the study area is varying from 216 to|8ifdicating that soils
falling under normal category.

1 The organic carbon influences the soil in respect to color, physical properties, supply g
available nutrients and absorptive capacity. The main source of soil organic carbon i
plant tissue while animals are the subsidiary source. Though organic caraamniall
part of mineral soils, it plays a vital role in the productivity and conditioning of soils. It
serves as source of food for soil bacteria and fungi which are responsible for convertin
complex organic materials into simple substances readily usgdhe plants. In
association with clay and calcium, it helps to form the aggregates of soil particles tg
produce the crumb structure. The organic carbon in the study area is varying from 0.1 tg
0.2% which is in low range.

1 The other important parameters for characterization of soil for irrigation are N,P,K.
Nitrogen, Phosphorus and Potassium are known as primary nutrients, Calcium
Magnesium and Sulphur as secondary nutrients. The primary and secondary nutrien
elements areknown as major elements. This classification is based on their relative
abundance and not on their relative importance.

1 Available Nitrogen encourages the vegetative development of plants by imparting a

healthy green colour to the leaves. It also controls, to some extent, the efficient
utilization of phosphorus and potassium. Its deficiency retards growth and root
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development, turns the foliage yellowish or pale green, hastens maturity, causes the
shriveling of grains and lowers crop yield. Excess nitrogen produces leathery and
sometimes crinkled and dark green leaves with succulent growth. It also delays the
maturation of plants, impairs the quality of crops like barley, potato, tobacco, sugarcane
FYR FTNMZAGA YR AYONBIlIasSa adzaOSLIWiAOAT AGE
inducing an undue lengthening of the stem internodes. The available NitrogBhiras

the study area is varying from 166 to 352 kg/ha which indicates that samples are fallingy
in Low range.

1 Available Phosphorus influences the vigor of plants and improves the quality of crops. |
encourages the formation of new cells, promotes root growth (particularly the
development of fibrous roots) and hastens leaf development, formation of grains, and
the maturation of crops. It also increases resistance to disease and strengthens the stems
of cereal plants, thus reducing their tendency to lodge. If phosphorus is deficient in the
soil, plants fail to make a quick start, do not develop a satisfactorysggiem, remain
stunted and sometimes develop a tendency to show a reddish or purplish discoloration
of the stem and foliage. In the study area available Phosphorus is varying from 371
mg/ha.

1 Available Potassium enhances the ability of the plants to resist diseases, insect attacks,
and cold and other adverse conditions. It plays an essential part in the formation of
starch and in the production and translocation of sugars, and is thus of spatue to
carbohydrate rich crops, e.g. sugarcane, potato and sugar beet. The increased
production of starch and sugar in legumes fertilized with potash benefits the symbiotic
bacteria and enhances the fixation of nitrogen. Vegetables and legumes areupety
heavy consumers of potassium. Deficiency of potassium produces the characteristic
ringing of alfalfa leaves, reddish brown discoloration of cotton leaves, curbing of leaf
margins of potato, and intraveinal chlorosis and flaring of maize leavies.available
potassium in the study area is varying between 1031 to 1112 mg/kg which indicates that
the samples are falling in Low range and two samples in medium range.

~—+

4.4.4 Groundwater Quality

The ground water samples were drawn from the hand pumps and open wells being used by the logal
people. The water samples collected from the above locations were analyzed for important major
and minor ions and the analytical results of the groundwater saswlere compared with IS: 10500
- 2012 drinking water standards and the results are shown in Tables 4.7.




Table 4.7 GroundMamnet oMomigt diait ag

Sl. Test Sample baseline locations and Results Requirement/limit As

N | Paramete per 1S:10500/2012

0 rs GW1 GW2 GWS3 GW4 GWS5 GW6 GW7 GW8 GW9 GW10 Desirable | Permissi

ble

1. | Colour 5 Hazen 5 Hazen 5 Hazen 5 Hazen 5 Hazen 5 Hazen 5 Hazen 5 Hazen 10 Hazen 5 Hazen 5 15

2. | Odour Agreeable | Agreeable | Agreeable | Agreeable | Agreeable | Agreeable | Agreeable | Agreeable | Agreeable | Agreeable - -

3. | Turbidity Less than 1.1 NTU 1.4 NTU 6.8 NTU Less than 1.78 NTU Less than 2.40 NTU 2.94 NTU 1.4 NTU 1 5
(NTU) 0.5 NTU 0.5 NTU 0.5 NTU

4. | pHat 7.89 7.52 7.96 7.68 7.73 8.34 8.44 8.52 8.34 8.42 6.5¢8.5 No
25°C relaxatio

n

5. | Temperat 29°C 29°C 28°C 28°C 29°C 27°C 27°C 27°C 27°C 27°C - -
ure

6. | Conductiv 1799 3490 1483 1915 936 2260 1940 1700 1868 1802 *2250 -
ity @ 25°C| pmhos/cm | pmhos/cm | pmhos/cm | pmhos/cm | pmhos/cm | pmhos/cm | pmhos/cm | pmhos/cm | pmhos/cm | pmhos/cm

7. | Total 1136 mgl/l 2163 mg/l 852 mg/1 1082 mg/l 582 mg/1 1460 mg/I 1180 mg/l 1168 mg/l 1188 mg/l 1470 mgl/l 500 2000
Dissolved
Solids

8. | Total BDL (DL :1.¢ 3 mg/l 4 mg/1 12 mg/1 BDL (DL :1.¢ 4 mg/l BDL (DL :1.¢ 14 mg/l 8 mg/1 14 mg/l - -
Suspende mag/l) mg/1) mg/l)
d Solids

9. | Total 1136 mg/l 2166 mg/l 856 mg/1 1094 mg/I 582 mg/l 1464 mg/l 1180 mg/l 1182 mg/l 1196 mg/l 1484 mg/l - -
Solids

10 | Total 547 mg/l 813 my/I 435 mg/l 346 mg/1 330 mg/1 298 my/l 435 mg/l 458 mg/l 344 mg/l 378 mg/l 200 600
Alkalinity
as CaCO3

11 | Acidity as | BDL (DL :1.¢ BDL (DL :1.¢ BDL (DL :1. BDL (DL :1.¢ BDL (DL :1.q BDL (DL :1.¢ BDL (DL :1.¢ BDL (DL :1. BDL (DL :1.¢ BDL (DL 1.0 - -

. | CaCO3 mg/l) mg/l) mg/l) mg/l) mg/1) mg/l) ring/1) mg/l) mg/l) mg/l)

12 | Total 130 mg/I 288 mg/1 342 mg/1 260 mg/1 258 mg/1 340 mg/l 300 mg/l 364 mg/l 490 mg/1 500 mg/I 200 600
Hardness
as CaCO3

13 | Calcium 26 mg/l 50 mg/I 71 mg/l 66 mg/l 54 mg/l 112 mg/I 51 mg/l 82 mg/l 131 mg/1 108 mg/I 75 200
as Ca




14 | Magnesiu 16 mg/l 40 mg/l 40 mg/l 23 mgl/l 30 mg/l 15 mg/l 42 mg/l 39 mg/l 40 mg/l 56 mg/l 30 100
. | mas Mg
15 | Chloride 198 mg/I 591 mg/I 180 mgl/l 325 mg/l 84 mg/1 513 mg/l 317 mg/l 225mgl/l 278 mgl/l 333 mg/l 250 1000
. | asCl
16 | Fluoride 1.08 mg/l 1.59 mg/l 0.48 mg/l 0.16 mg/l 0.40 mg/l 0.571 mg/l 1.61 mg/l 0.83 mg/I 0.92 mg/1 0.83 mg/I 1.0 15
. |asF
17 | Nitrate as | BDL (DL :1. BDL (DL :1. BDL (DL :1. BDL (DL :1. BDL (DL :1. 2.50 mg/I 1.20 mgl/I 15.25 mg/I 28 mgl/l 5.56 mg/I 8.2 45
. | NO3 mg/l) mg/l) mg/l) mg/l) mg/l)
18 | Total BDL (DL :1. BDL (DL :1.¢ BDL (DL :1.q BDL (DL :1. BDL (DL:1.4 7.7 mg/l 6.73 mg/l 23.73mg/l | 34.31 mg/1 | 11.22 mg/l - -
.| Nitrogen mg/1) mg/1) mg/1) mg/1) mg/1)
19 | Sulphate 56 mg/1 126 mg/l 47 mg/1 69 mg/l 12 mg/1 46 mg/l 44 mg/l 70 mg/l 80 mg/1 70 mg/l 200 400
. | as SO4
20 | Total BDL (DL BDL (DL BDL BDL BDL BDL BDL BDL 0.331 mg/I BDL - -
Phosphat | :0.01 mg/1) | :0.01 mg/l) (DL:0.01 (DL:0.01 (DL:0.01 (DL:0.01 (DL:0.01 (DL:0.01 (DL:0.01
easP mg/1) mg/1) mg/1) mg/1) mg/1) mg/1) mg/1)
21| Lead as Pf BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL - -
(DL:0.01 (DL:0.01 (DL:0.01 (DL:0.01 (DL:0.01 (DL:0.01 (DL:0.01 (DL:0.01 (bL:0.01 (DL:0.01
mg/1) mg/1) mg/1) mg/1) mg/1) mg/1) mg/1) mg/1) mg/l) mg/l)
22 | Total 0.025mg/l | 0.022 mg/l | 0.024 mg/1 | 0.028 mg/1 | 0.021 mg/l | 0.061 mg/l | 0.042 mg/1| 0.0347 mg/l| 0.061 mg/1 | 0.064 mg/l 0.05 No
Chromium relaxatio
as Cr n
23 | IronasFe | 0.384 mg/l | 0.408 mg/l | 0.679 mg/1 | 0.337mg/| 0.331 mg/l | 0.901 mg/1| 0.740mg/1 | 0.742mg/l | 0.787 mg/l | 0.986 mg/l 0.3 No
relaxatio
n
24 | Manganes| 0.015mg/1 | 0.027 mg/l | 0.010 mg/l | 0.013 mg/1 | 0.035mg/l | 0.022 mg/1 | 0.017 mg/l | 0.211mg/l | 0.046 mg/l | 0.064 mg/l - -
. | easMn
25| Zincas Zn| 0.089 mg/1 | 0.026 mg/l | 0.038 mg/l | 0.429 mg/l | 0.038 mg/l | 0.056 mg/l | 0.045 mg/l | 0.055mg/1 | 0.186 mg/l | 0.123 mg/1 - -
26 | Aluminum | 0.206 mg/1 | 0.494mg/1| 0.160 mg/l | 0.147 mg/l | 0.540 mg/l | 0.397 mg/1 | 0.426 mg/l | 0.366 mg/l | 0.306 mg/1 | 0.328 mg/I - -
. | asAl
27 | Mercury BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL - -
asHg (DL:0.0005 | (DL:0.0005| (DL:0.0005| (DL:0.0005| (DL:0.0005| (DL:0.0005| (DL:0.0005| (DL:0.0005| (DL:0.0005| (DL:0.0005
mg/1) mg/1) mg/1) mg/1) mg/1) mg/1) mg/1) mg/1) mg/1) mg/1)
28 | Total BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL - -
Arsenic as| (DL:0.01 (bL:o0.01 (DL:0.01 (DL:0.01 (DL:0.01 (bL:0.01 (bL:0.01 (bL:0.01 (bL:0.01 (bL:0.01
As mg/1) mg/1) mg/1) mg/1) mg/1) mg/1) mg/1) mg/1) mg/l) mg/1)

Discipline: Biological




29 | Escherichi| Absent/100 | Absent/100 | Absent/100 | Absent/100 | Absent/100 | Absent/100 | Absent/100 | Absent/100 | Absent/100 | Absent/100
. | acoli ml ml ml ml ml ml ml ml ml ml
30 | Total Present/100| Present/100| Present/100| Present/100| Present/100| Present/100| Present/100| Present/100| Present/100| Present/100 *50
Coliform ml ml ml ml ml ml ml ml ml ml MPN/100
ml

Source: Monitoring details, 2023.
Note: GW1Near Collectorate Ground G\Whirukalimedu. GWShri Vallabacharya BaithalOrikkai GW4Arasu Nagar Orikk&@W5Vasantham Nagar G\AWear
Nathapettai Lake. GWRerasiriyar Nagar GWehenambakkam. GWNear Dharmalingeshwar Temple Tank GWQimohammedpettai

*Indicates theCPCHRBlesignated best use water quality criteria

The pH limit fixed for drinking water samples as per IS: 12802 Standards is 6.5 to 8.5 beyond this range the water will affect the mucus membrane an
or water supply system. During the study period, the pH was varying for ground waters from 7.52itmli@ating that they are in acceptable limits.

The desirable limit for total dissolved solids as per IS: 10500 are 500 mg/l whereas the permissible limits in absesroatefsatrce are 2000 mg/l,
beyond this palatability decreases and may cause gastro intestinal irritation. In ground water sawigeted from the study area, the total dissolved
solids are varying from 582 to 2163 mg/l. Except for one location (Thirukaimedu) the TDS of all other samples were pbawéstible limits,

The desirable limit for chloride is 250mg/I as per 1S: 10500 whereas the permissible limit of the same is 1000 mg/I lielionittdste, corrosion and
palatability are affected. The Chloride levels in the groundwater samples collected in the studyeage@nging from 60mg/l to a maximum of 250 mg/l.
Chloride levels of all samples were below the desirable limits.

The desirable limit as per 1S:10500 for hardness is 200 mg/l whereas the permissible limit for the same is 600 mg/lhBdyoiteéhcrustation in water
supply structure and adverse effects on domestic use will be observed. In the ground water sawtiptded from the study area, the hardness is varying
from 130 to 500 mg/I. In GW(LNear Collectorate Ground total hardness was below the desirable limits whereas the remaining locations, the hardness
above the desirable limits and below the pernits limits.

Fluoride is the other important parameter, which has the desirable limit of 1 mg/l and permissible limit of 1.5 mg/l. Hotveveptimum content of
fluoride in the drinking water is 0.6 to 1.5 mg/I. If the fluoride content is less than 0.6 mg/| it caeisted carries, above 1.5 mg/l it causes staining of tooth

vas




enamel, higher concentration in range of 20 mg/l causes fluorosis. In the ground water samples of study area, the fluoride value were in the range
0.16 to 1.61 mg/l.

Heavy metal chromium values were high with compared standards in-@&antham Nagar, G\Wkhenambakkam and GW€$ear Dharmalingeshwar
Temple Tank. Lead, Mercury and arsenic was found to be below detection level in all monitoring location.

Overall all the samples collected from the study area were found to be fit for human consumption; however the hardndssddisdids and most of
groundwater samples seem to be above acceptable limit but well within the permissible limits.




4.4.5 Surface Water Quality

Surface water samples were collected from different sources within the study area for depicting the
baseline status of the study area. The water samples weedysed for important major and minor

ions and the analytical results of the surface water results were compared with |, 2282
standards and the results are shown in Table 4.8.

Table 4.8 SurfacieMowmattemr i Magnidtadrai ng
SI. No Test Parameters Results
SW1: Thirukalimedu SW2 : Nathapettai Lake
1. Colour 55 Hazen 30 Hazen
2. Odour Agreeable Agreeable
3. | Turbidity (NTU) 64 NTU 19.8 NTU
4. pH at 25°C 7.15 8.75
5. Temperature 28°C 27°C
6. Conductivity @ 25°C 1487 pmhos/cm 1218 pmhotm
7. Total Dissolved Solids 789 mg/l 790 mg/l
8. Total Suspended Solids 155 mg/l 24 mg/1
9. Total Solids 944 mg/l 814 mg/1
10. Total Alkalinity as CaGO 309 mg/l 229 my/l
11. | Acidity as CaGO BDL (DL :1.0 mg/l) BDL (DL :1.0 mg/l)
12. TotalHardness as CagO 178 mg/l 166 mg/l
13. Calcium as Ca 43 mg/l 24 mg/l
14. Magnesium as Mg 17 mg/l 26 mg/l
15. Chloride as ClI 245 mg/l 207 mg/I
16. Fluoride as F 1.47 mg/l 0.98 mg/1
17. | Nitrate as N@ BDL (DL :1.0 mg/l) 4.09 mgl/l
18. TotalNitrogen 2.56 mg/I 9.30 mg/I
19. Sulphate as SO 24 mg/l 29 mg/l
20. Total Phosphate as P 1.051 mg/l 0.448 mg/I
21. Dissolved Oxygen 4.4 mg/l 6.50 mg/I
22. BOD @ 27°C for 3 days 28 mg/l 9 mg/l
23. COD 140 mg/1 55 mg/l
24. | Lead asPb BDL(DL:0.01 mg/l) BDL (DL:0.01 mg/l)
25. Total Chromium as Cr 0.023 mg/I 0.051 mg/I
26. Iron as Fe 0.609 mg/I 1.020 mg/I




Sl. No Test Parameters Results
SW1: Thirukalimedu SW2 : Nathapettai Lake
25. Manganese as Mn 0.189 mg/I 0.049 mg/1
27. Zinc as Zn 0.055 mg/I 0.035 mg/I
28. Aluminum as Al 0.220 mg/1 0.740 mg/I
29. Mercury as Hg BDL (DL:0.0005 mg/l) BDL (DL:0.0005 mg/1)
30. Total Arsenic as As BDL (DL:0.01 mg/l) BDL (DL:0.01 mg/1)
31. Escherichia coli Absent/100m1 Absent/100m1
32. Total Coliform Present/100m1 Present/100m1
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4.6 Site specific environmental features

ground): The proposed area is
vacant site and located in the ma
area of KancheepuraniThe site
has access road. There are

residences nearbyllhe earmarked
site is vacant and no tree cutting
proposed. Compound wall

proposed all around the site fq
safety. Mechanical Odour contrg
device and planting trees in
available space within the sitme

proposed.

SILNo [ Infrastructure Location and Environmental Site photograph
details Feature
1 Pumping Station | SPSSA  (near collectorate

" Kanchipuram, Tamil Nadu, India
206, Kamaraj Nagar, Perlya, Kanchiguram, Tami Nadu 831502, Inda &




Pumping Station

SPS5 (near temple city 5th cros
street): The selected site is vacal
site is to be cleared of bushe

Residences are located at abq &
30m from the site. The site hg &

access to road. Compound wall

proposed all around the site fq -

safety. MechanicalOdour control
device and planting trees in
available space within the sitre
proposed.

§i = S
w% o

rappanacheri, Tamil Nadu, India
IPB5+MTF, Teachers Nagar, Arappanacheri, Tamil Nady 631501,

Main
Station

Pumping

MPS6 (near Vishnu nagar):

The selected site is vacant, locat
away from residences by arour
20m. Compound wall is propose
all around the site for safety
Mechanical Odour control deviq
and planting treesin available
space within the site are
proposed.

Main
Station

Pumping

MSR8 (near Nathapettai WSF:
The selected area is locatebar
the existing STP. The site is vac
and the nearest residence is 3

>50m. Compound wall is proposq &

all around the site for safety

Mechanical Odour control deviq |

and planting trees in available
space within the site are
proposed.

sz 9 GPS Map Camera

Kanchipuram, Tamil Nadu, India
RPJI rukalimedu, Kanchipuram, Tamdl Nadu

Sub Pumping
Station

SPS (Near Pachaiyappas Colled

Sewage
Treatment Plant

The new STP is proposed to
constructed near the existing S|
belonging to KCMC. The
earmarked site is vacant and 1

tree cutting is involved.




The STP is proposed in DBOT m
and contractor will design the ST
to comply with the standards fg
treated sewage disposal The
treated effluent will be dispose
into vegavathi river.

Disposal of

treated sewage Pumping mainwill be laid for

3.5Km from STP to the dispos
point in River Vegavathi.

Social Baseline

1. Screening process adopted to identify the social impact

Reconnaissance of the syipoject areas and their surroundings;

Discussion with the residents in the locality;

Identification of the major suiproject activities, and

Preliminary assessment of the impacts of these activities on the ecological,
physicechemical, and socieconomic environment of the suproject
surrounding areas

oo op



2. Scope of Land Acquisition and Resettlement

Tab4 .e8 Details of Pump Stations & Pumping Mains
S.NO | LOCATION ZONE LATITUDE | LONGITUDE | SURVENO |AREANAME LANDEXTEN LANDEXTEN CLASSIFICATION REMARKS
AVAILABLESG.m) REQUIRED
1 GOVERNMENTAND LS5A 12.80781 79.674436 889 SEVILIMEDU 1231.72 100 GOVERNMENTOROMBOKE
(VIPEDU)
2 LAKSHMI LS6A 12.813192 79.702701 | 289 SEVILIMED& 159, 100 PARK
VAIKUNTHAVALLI NAQ ORIKKAI
3 ADHIYAMAMAGAR | LS6B 12.815366 79.693467 | 176 ﬁgX'L'MEDU NEA 800 100 PARK
NAGAR
2 EMPERUMAKNOVIL LS6C 12.814775 | 79.700744 25612 GE NAGAR 6063 100 Belongs to ULB
STREET
5 VISHNWNAGAR LS7C 12811517 | 79.728638 18 THENAMBAKKAM 1200 100 PARK
6 ANNAKUDIYIRUPU LS7A 12.807684 | 79.715486 109 ORIKKAI 777 100 CHILDRERLAGROUND
7 AMBEDKABTATUE LS7B 12.809415 | 79.706654 298 ORIKKAI 28028 100 GOVERNMENTOROMBOKE
8 ELLAPPANAGAR SEVILIMEDU
SPS5 12.821325 | 79.699511 8 OPPOSITD 1638 900 PARK
COLLECTGDEFICH
9 TEMPLE STREET5 | SP% 12.812783 | 79.704201 TEACHERS NAGA 900 Belongs to ULB
CROSS STREET
10 |NETHANAGAR MPS7 12.812924 | 79.722823 55 NETHANAGAR |34398.9 1600 Belongs to ULB
11 |JNAGAR BCBIDE SPSB 12.815261 | 79.740014 a1 PERIYARAGAR |830 900 PLAYGROUND
(COLLEGE GROUND)
12 |NATHAPETTAI MPS9 12.828771 | 79.72276 484 NATHAPETTAI _|850000 900 Belongs to ULB
13 |NATHAPETTAI STP 12.829958 | 79.726652 284 NATHAPETTAI _|850000 30000 Belongs to ULB
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Sewerage scheme may pose adverse environmental impacts during the construction period as well as dur
day to day operation. The likelihood of such impacts and the mitigatory steps that should be incorporated i
the project proposals are discussed beldMe likely adverse impacts during construction are the same as
for any major civil engineering project with the added disadvantage that in the case of sewerage projects
the construction activities will interface with the public very closely. Thereforevidmous regulations
mentioned in the legal and regulatory framework to be followed during the construction, implementation
and maintenance phase of the project.

Sewage Treatment Plant (STPThe sewage Treatment Plant shall be designed tmantity of 3 MLD
including the sewage generation projected for the core city as well as the added areas for the Ultimate ye:
2055.The Ultimate projection of sewage generatiof281LD and intermediate 86 MLD. Hence considering
the size of the units required the STP shall be designed@®iLlD. Since there is a proposal ongoing for
desilting of the existing waste stabilization ponds, taking the existing WSP into consideratiod.® 5TP
has been proposed.

Eight acres of vacant land is selected for construction of the STP near the near Nathapsdttai W
SabilisationPlant. dumping yard located near the existing STP. There is no adverse social impact identifig
in the construction of STP.

2. Main and Sub Pumping Stations:

In the site selected for SPS 5, Ellapan Nagar, there is a functional Cooperative Bank Office located n
Collectorate Ground.

In SPS 6 located near Temple city hGioss street, both the sides of land are vacant and there is no
requirement for land acquisition.

Nethaji Nagar (MPS 7) is a vacant land located inside a residential area however therspame the
proposed site is vacant. The bund of Vegavathi River is located in onesifidiseof this proposed land.

The SPS 8 is a ground belongs to Pachayappan Callggeernment aided college. There is an existing pump
room and it is not functional. All sides of this proposed land are vacant. To check the land records as it i
governmentaided college and lanccquisition is required.

The MPS 9 is also a vacant land located near the proposed STP and no land acquisition is required.

3. Lift Stations and LMH

There are around Lift Stations and ZLift Machine holes in the proposed UGSS in the added areas of KCMC.

The Proposal of UGSS to the added areas of Kancheepuram city Municipal corisfs $fations and 3
DEWATS systems.

4. DEWATS system are proposed to avoid crossing railway lines, Palar River, Canal and Military roads.

Tabd4 29 Li ft Stations

1 Zone 5 | LSBA The land proposed for LS 5A is located in Governmen
Government Land. It is a vacant land. There is no issues in this lan
Land

2 Zone 6 | LS6A The land proposed for LS 6A is a vacant government
Lakshmi poramboke land (surrounded by vacant land on three
Vaikunta Nagar | sides and residential area on one side).

ng

ear

5 a




72

3 LS 6B The proposed LS 6B is located in Adhiyaiagar. This
Adhiyaman is a park located inside a residential area. The park is
Nagar maintained well and is used by the residents in the ar¢

This site is earmarked as ULB as a park.

4 LS6C The proposed land for LS 6C is located in Emperumm
Emperummal Kovil Street. This is a vacant land with vacant lands
Kovil surrounding in two sides, residential area in one side

canal crossing in the other.

The land details for this site is not available.

5 Zone7 | LS7C Vishnu Nagar is a vacant site located inside a reside
Vishnu Nagar area earmarked as Park by the ULB.

6 LS7A The proposed LSAYs located in Anna Quarters.
Anna . . -
Kudiyiruppu It is a large vacant land with an existing Over Head Tg

in one side and the temple in the other side. Behind th
identified site is a functional toilet constructed by the
ULB for women.

A Focus Group Discussion was conducted in this site
understand the residents opinion for constructing a ne
LS in the proposed site.

Consultation with the residents of the area is to be
undertaken before finalising.

This land belongs to the ULB

7 LS7B The proposed LSBis located near the Ambedkar
Ambedkhar Statue. This is a roadside LS located near a main roa
Statue with residential areas on two sides and one side is
vacant.

This is a Government Poramboke Land

Summary:

List of sites where consultation with the residents to be taken up prior to finalisation of lands as these
lands/adjacent lands are being used by the residents for various purposes.

1 LS Alocated in Anna Quarters.

5. House Service Connectionblouse service connections are provided in the project report. House service
connections will be laid below 0.60m from the boundary of compound wall of dwelling up to the receiving
manhole with 200mm uPVC and will be joined with the machine hole with psgsding of concrete.

During sewer laying work, there is danger of accidents because of temporary removal of excavated eart
hence caution boards to be put up adequately. When roads are narrow, the project estimate shall provid
for temporary removal of excavated earth fromet road site and its conveyance back for refilling to avoid

hindrance to pedestrians. Noise pollution and dust pollution shall be controlled. Indiscriminate dumping o

1)
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surplus excavated earth and construction debris as will hinder traffic and obstruct waterways shall be avoided

as also damage to existing underground utilities. Delay in road restoration and failure of the restored roa
surface which may cause accidentslsbe specially guarded against.

4. Findings of the focus group discussion:
In Anna Quarters (beneficiaries of both UGSS and WSS), this land was provided by a society. All the

families are traditional weavers. Initially the people of this area have opposed setting up of waste segregatign

unit and LS in the proposed site. Pemplaim that setting up of LS will result in infestation of flies that will

202

affect their livelihoods (as the silk threads will become dirty). They also proposed LS only to collect the sewer

of the 202 families of that localities. The residents also pointgidthat there is an immediate requirement

of storm water drains rise of ground water level and seepage from the floors inside the houses, which affec
their livelihood as they are located very closer to the river. Their livelihoods are carried oettimsichouses

as they are traditional weavers.

It was informed to theparticipants that theLS/PS locations have been finalised based ontebbnical
requirements for collectior& transferof sewage and adequate O&M precautions have been included to
immediately lift/pump the collected sewage without stagnatimeluding secondary power supphggular
clearing ofscreenings/grifrom the site,etc and hencehe issue of flies is not envisaged in the LS sites.

Impact of Climate Change on beneficiaries

Residents have pointed out that they are constantly facing water shortage during summer despite the fac
that the OHT is located near their area of residence. They only have running water supply for one hour every

day.

The unpredictable change in climate, especially before and after the monsoons affect their livelihoods as

traditional weavers find it difficult to weave during the rains because of ground water level rising and seepin
inside their houses during rainy seas Therefore their livelihoods are affected. To mitigate this they are
proposing construction of storm water drains.

During floods, the water supply pipes from the OHT to the settlement gets broken and the ULB does n
provide immediate solution to ensure regular water supply, it takes about 5 to 7 days to rectify the issue afte
people submit petition to the authoritiesFlood mitigation work has to be strengthened by constructing
storm water drains in the area.

During summer, they get water supply from tankers by the ULB. Some of them.

Discussion with targeted beneficiaries of Household Water Supply in Bangara Esappan Street reveals t

they receive running water supply from Thirupaarkadal only on alternative days for 45 minutes. The quality

of water is poor and often found to be in yalvish colour. They are also proposing for Palar water.

Discussing on the impact of climate change the participants of the focus group discussion pointed out th

they used to avail ground water in 30 feet before 2 decades but now they have to set up bore wells even

upto 150 feet and the water is extremely salt

Because of the unpredicted and excessive rainfalls, they feel that the ground level water has increased a

they have also set up rainwater harvesting in all their houses. They do not face drought in the last 7 yedrs

when they used to get running water gnbnce in 3 days now they are receiving on alternate days. They are

dependent on packaged water for drinking as the ground water as well as the water supplied are both of

poor quality. They have not faced flooding issues because of that they are alelleetfit ifrom the excessive
water supply that they get because of excessive rainfall because of climate change.

They have got UGSSS 50 years back, there are several issues including clogging, over flowing etc becau
increase in the number of families/houses and deteriorating quality of the old pipelines. This area is ng
proposed under the current project. Thegve appealed for addressing the sewerage issue that they face.

However they do not have any provision for draining of excessive water during heavy rains. It has to drain
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its own and they are also proposing for storm water drains in their area.
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5. POTENTIAL ENVIRONMENTAL IMPACT AND MITIGATION MEASURES

This section identifies and assesses the potential changes in the environment and social aspects that

could be expected from the proposed project. The impacts have been predicted for the proposed

activities assuming that the impact due to the existing\atitis has already been covered under
baseline environmental monitoring and will continue to remain the same till the operation of the
project. The proposed project activities would create impact on the environment in two distinct
phases i.e., constructioand operation phases. Impacts are identified, predicted and evaluated
based on the analysis of the information collected from following:

Project information (as discussed in Chag2g¢iand
Baseline information and site visits of the study area (as discuss&laaipter4)

This section also describes mitigation measures, which have been suggested for the adverse impa
likely to be caused due to activities of both construction and operation phases of the project. Th
identification of likely impacts during construction aoperational phases of the proposed project

has been done based on likely activities having their impact on one or another environmenta
parameters. The details of the activities and their impacts have been worked out in the following
sections.

5.1 Identification of likely impacts

Every activity and operation has either adverse or beneficial impacts on the environment. Th

environmental and social impact identification has been done based on proposed project activities

Potential environmental and social impacts of the proposedastfucture components are

presented in this section. Mitigation measures to minimize / mitigate negative impacts, if any, are

recommended along with the agency responsible for implementation. Monitoring actions to be
conducted during the implementation pka is also recommended to reduce the impact.

Screening of potential environmental and social impacts are categorized into four categorie
Considering subproject phases: location impacts and design impactdpséruction phase),
construction phase impacts and operations and maintenance phase impact

() Location impacts include impacts associated with site selection and include losssié on
biophysical array and encroachment either directly or indirectly on adjacent environments. It als(
includes impacts on people who will lose their livelihoodmy other structures by the development
of that site.

(i) Design impacts include impacts arising from Investment Program desituding technology
used, scale of operation/throughput, waste production, discharge specifications, pollution source
and ancillary services.

(iif) Construction impacts include impacts caused by site clearing, earthwoakhinery, vehicles,
workers, occupational health and safety. Construction site impacts include erosion,noiss,
traffic congestion and waste production.
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(iv) O&M impacts include impacts arising from the operation and maintenance activities of the
infrastructure facility. These include routine management of operational waste streams, ang
occupational health and safety issues.

This section of the ESIA reviews possible prajeletted impacts, in order to identify Issues requiring
further attention and screen out issues of no relevance. The Environmental and Social Screeni
formats are provided in the Annexures.

In the case of this project most of the individual elements involve simple construction and operation

so impacts will be mainly localized and not greatly significant negative impacts associated with

sewage facilities such as odour are already consideréteidesign and siting, most of the predicted
impacts are associated with the construction process, and are produced because that process
invasive, involving excavation and earth movements; and being mostly located in an urban area, w
not cause diret impact on biodiversity values. No controlled blasting is proposed for this project.
The project will be in properties held by the local government and access to the project location i
through public rightsof-way and existing roads hence, land acdigsi and encroachment on
private property will not occur.

5.1.1 Design & Location impacts

Design of the Proposed ComponeniBechnical design of the) Gewage treatment plants; (i)
sewage pumping and lifting stations; and (iii) sewer network including manholes and house
connections, follows the relevant national planning and design guidelines, focusing on providing g
robust system which is easy to opée, sustainable, efficient and economically viable.

1. Design of Sewage Treatment Plarh 30 MLD STP is proposed to be constructed at the
identified site to treat the sewage generated from the added areas of the subproject,town
Kancheepuram City Municipal oration. Since the treatment and disposal system is proposed
under DBOT contract, the STP will be designed by the DBOT contractor. The STP process wi
designed to meet the stipulated disposal standards for STP.

One of the critical aspects in STP operation is, change in raw sewage characteristics at inlet of $
may affect the process and output quality. The system is designed for municipal wastewater, whig
does not include industrial effluent. Characteristicsrmfustrial effluent widely vary depending on
the type of industry, and therefore disposal of effluent into sewers may greatly vary the inlet quality
at STP, and will upset process and affect the efficiency. Although legally the disposal of efflue
meeting certain standards is allowed into municipal sewers the monitoring of the same-is not
practical. Although there are no significant presence of industries with problematic water discharge
in the subproject area dkancheepuramfollowing measures are suggested to safeguard sewerage
system efficiency:

0] No industrial wastewater shall be allowed to dispose into municipal sewers
(i) No domestic wastewater from industridgkxtile units shall be allowed into municipal
sewers

(i)  Ensure that there is no illegal discharge through manholes or inspection chambers
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(iv)  Conduct public awareness programs; in coordination with TNPCB
(V) Conduct regular wastewater quality monitoring (at inlet and at outlet of STP) to
ensure that the treated effluent quality complies with the standards

The site for STP selectexlocated near dumping yard near the existing Nathapettai WsParea

of eightacres is allocated for the proposed SFRm the existing STP the treated effluent will be
disposed in River Vegavathi. Thesewage treatmenbeing an aerobic process and conducted in a
compacted system with automated operation, odor nuisance will be very minimal. Limited bad
odors may be generated from wet well, primary treatment units and sludge treatment. Besides
operating the plant as per thstandard operating procedures, which will further minimize the odor
potential, the following measures are also included in the site planning and design:

Providing a green buffer zone of -2® m wide all around the STP with trees in multi
rows and land scaping. This will act as a visual screen around the facility and will improve
the aesthetic appearance.

Dewatering units shall be located in enclosed building vented to odour control unit, and
health and safety precaution shall be put in place H2S build up.

Locate sludge drying beds maintaining maximum distance from the residential area.

Sewage sludggenerally consists of organic matter, pathogens, metals and micro pollutants. The
concentration of parameters such as metals can be influenced by input to the sewers system from
industry. Since no industrial wastewater is allowed into sewers, it is Uylikat sludge contains
heavy metals. The sludge from reactors will be collected in sludge sump and conveyed to centrifuge
for dewatering. Dewatering units will be in enclosed building vented to odour control unit, and
health and safety precdion shall be put in place H2S build up. The sludge in the form of a wet cake
will be further airdried in the sludge drying beds. The treatment and drying processes kill enterig
bacteria and pathogens, and because of its high content of nitrates, phosplaaid other plant
nutrients the sludge is an excellent organic fertilizer for application to the land. Adequate drying i
however necessary to ensure maximum kill of enteric bacteria. To achieve adequate dryin
minimum drying period (15 days) shall be eredd. The drying period, which will be varying
depending on the season will be determined during operation and be followed. A sludge
management plan will be developed by the STP facility designer. Sludge shall be periodically tested
for presence of heavy etals. Proper sludge handling methods should be employed. Personal
Protection Equipment should be provided to the workers.

UJ
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2. Properlydried sludge can besed as soil conditioner. Periodic testing of dried sludge will be
conducted to ensure that it does not contain heavy metals that make it unsuitable for food crops
Tests will be conducted to confirm the concentrations below the following standards. Asadhe

no specific standards notified for sludge reuse, the compost quality standards notified under the
Solid Waste Management Rules, 2016 have been adopted

Sewer systeng collection and conveyance

The sewerage system is designed as a sepaygtem of sewage collection (i.e. caters only to

wastewater). Existing surface road side drains in the project area cater to collection and conveyan
of runoff during rains. The underground gravity sewers will carry sewage from households to th
nearest ifting or pumping station, from where the sewage is pumped to the STP. To maximize th

1%}
)

W1




78

benefits as intended, City Corporation will ensure that all existing septic tanks are phased out hy
bypassing the inlet and connecting the toilet discharge from each house directly to sewerag
system.

D

3. Accumulation of silt in sewers in areas of low over time, overflows, blockages, power
outages, harmful working conditions for the workers cleaning sewers etc. are some of the issues
that are taken into consideration during the sewer system design. Measuias as the following

are included in sewer system design to ensure that the system provides the benefits as intended:

) Limit the sewer depth where possible

(i) Sewers shall be laid away from water supply lines and drains (at least 1 m), if ng
possible, sewer lines shall be laid below the water lines;

@)  In all cases, the sewer line should be laid deeper than the water pipeline (the
difference between top of the sewer and bottom of water pipeline should be at least
300 mm)

(iv)  In unavoidable cases, where sewers are to be laid close to storm water drains
appropriate pipe material(that has no or least infiltration risk) shall be selected
(stoneware pipes shall be avoided)

(V) For shallower sewers and especially in narrow roads, use small inspection chambers
in lieu of manholes;

(vi)  Design manhole covers to withstand anticipated loads and ensure that the covers
can be readily replaced if broken to minimize silt/garbage entry

(vii)  Ensure sufficient hydraulic capacity to accommodate peak flows and adequate slop
in gravity mains to prevent buildup of solids and hydrogen sulfide generation

—
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1.1.1 Sewage Pumping Stations and Lift Stations

It is proposed to construct 15 lift stations and 4 Pumping stations and these will resewage

from the catchment area via the sewer network and pump to higher level Machine holes or pumping
stations or to STP as per the design. Lift stations become necessary to restrict the depth of sewe
Lift stations will not have any super structure asrttire component will be below the road surface,
only a Kiosk for operation of pumps will be erected at the road side. In view of the above, it will not
obstruct the locals. Further, the diameter of the lift stations is limited to 2.50 and placed mostly on
wider roads and government lands.

Sewagdift Station will also perform same function as sewagenpingstations but cater to much
larger area or sewage flow, and will also have several components, and occupy comparatively larger
area. At these pumping or lifting stations, the operation involves accumulation of incoming sewage
in the suction well and then paping out as the sewage level reaches the designed pumping depth.
The water level in the well rises up before the pumping cycle starts and as the pumping is performed
the water level gos down registering its lowest depth at the end of pumping of cycle. This cycle of
rising and lowering will continue throughout the day and night. However, the duration between
successive pumping cycles will significantly vary depending on the sewage tgemebauring
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morning and evening peak hours, sewage will accumulate quickly, and pumping frequency will
high. The sewage retention time in the suction well therefore varies throughout the day, with very
high retention periods during the nights and rddys.

1.1.2 Odour from Pumping Stations

In the suction wells, the sewage emits gases, which accumulated in the air above water surface. T|
gas may include odorous compounds like hydrogen sulfides (H2S), amines, fatty acids, aldehyd
ketones and other volatile organic compounds (VOCSs). Awdlter level rises before the pumping
cycle, it physically displaces the air, along with the odorous gas compoup8sis Hhe most
dominant odor causing compound and therefore can cause nuisance to nearby area. When sewa
becomes stagnant, 43 is generai@ in the anaerobic conditions. The quantum efSHyeneration
depend on quantity of accumulated sewage and sewage retention time that create anaerobi

conditions. Both increase in quantity of sewage accumulation and retention time will increase the

H.S generation. Since most of the pumping stations are located in residential areas, it is propose
have tall compound wall with creepers, climbers, fragrance flower plants and green belt around th
unit as an environmental safeguard. In addition, odountool mechanism are proposed in all the

pumping stations, depending on size of the well and quantum of sewage, system is designed and

proposed in BOQ, also maximum of 10m distance between sensitive receptors like residenc
schools, hospitals etc., from the urig kept as guiding factor.

Layout planning related measures

) Siting of wells within the identified site at an internal location as far as possible from
adjoiningresidential buildings;

(i) Develop green buffer zone around the facilities with a combination of tall and densely
growing trees in multi rows as per the land availability to control odor and also act as
visual shield, and improve aesthetical appearance;

(i) Provision of high compound wall.

Design related measures to prevent and control odor from pumping/lifting station operations
) Proposed wells to be closed using RCC slabs. Design of RCC slab to consider I
superimposed loads (human equipment loads) aadere corrosion risk from sewer

gas from within wells.
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(i) RCC Slab to be designed and fixed in a modular manner such that access to pumps /

appurtenances and other equipment can be provided for
maintenance/replacement/renewal purposes;

(i)  Since human intervention is involved and safety shall be primary and critical
consideration, additional protection by way of a metalled grating / grill work shall be
provided over the sections (or full cross section if required) where workers will stand
/ work for inspection and repair/O&M purposes;

(iv)  Provision of passive gas ventilation arrangement by providing addkesnt from
top of well by positioning vent in such a way that cover slab
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fitment/movement/drawl if required for maintenance purposes is not compromised.
(V) Height of vent to be provided appropriately and a minimum 2 m above the lintel level
(top level) of window(s)/passageways/doors in the nearby adjoining buildings.
(vi)  Provision of odor control / mitigation system as per site conditions / requirements.
Suitable granular activated carbon filter with bisdreen fitted at the vent outlet to

control odor. Size of GAC (including material size) should be selected based on the

vent diameter and expelled air flow rate expected;

(vii)  Submersible sewage pumps of suitable rating, minimum submergence requirements
open impeller with cuttingearing arrangement and high strengtorrosion
resistant heavy duty construction shall be proposed;

(viii)  Inlocations / cases where sewage flow in the present to intermediate design stage i
envisaged to be low, position of the submersible pumps and design of the collection
well floor by providing necessary side benching / sloped flooring to allow for higher
submergence during low flow shall be made to ensure regular pump operation and
avoid sewage stagnation beyond the permissible limit;

(ix)  Diesel Generators shall be provided for all pump stations and in cases of lift station
with space for control room. In cases of lift manholes (rs@te or roadcenter type
structures with only provision of kerbide kiosk), an electrical cout provision shall
be made for connecting an Emergency Mobile / Skid Mounted Diesel Generator fol
pumping out during long period of electricity supply interruption;

(x) Develop standard operating procedures/operational manual for operation and
maintenance of lifting and pump stations; this shall include measures for emerge
situations;

(xi)  Provide training to the staff in SOPs and emergency procedures;

(xii)  Periodic monitoring of H2S levels at sewage pumping and lifting stations using
handheld H2S meters.

1.1.3 Noise from pumping operations

Operation of pumps and motors and diesel generators is a major source of noise. As the pumpir

and lifting stations are located in the residential areas, with few located very close to the houses

noise generated from lifting/pump stations can have continuous negative impacts on the

surrounding population. Although STP is located outside the city, noise control measures ar

necessary. High inside noise levels can affect the health of operators andtdtadffacilities, and

therefore, noise levels needs to be maintained within and outside the plant at acceptable levels. .
0] Procure good quality latest technology high pressure pumps that guarantee

controlled noise at a level of around 80dB(A) at a distance df 1 m

3 There are no any standards notified®gyvernment of Indiar Government ofTamil Nadu However, Central Pollution Control
Board (CPCB) has stipulated Guidelines on Odor Pollution and its Control. These guidelines deal only with the basics of od
pollution, its sourcesnd measurement, technologies for its control etc. but do not specify any threshold limits for odor
causing pollutants. Therefore, as part of mitigation, provision for odor control measures has been made in the sewage pum
stations for all UGSS subprojects. However, in case of STPs, theadsing processing unitgll be located far off to the
extent possible within the premises so as to mitigatedioenuisance. Further, the technology for treating sewage plays a
vital role since release of gases like H2S cannot be avoided in the process involving anaerobic decomposition whereas rel
of H2S will almost be nil in case of aerobic treatm®t) and design engineers have sypécifed any aor standards adopted
elsewheran the preliminary desigas not to limit the technology that can be considered by the bidders iedbment of
domestic sewagéufficient mitigation measures have been taken for all sewage pumping stations and will be taken for a
STPswhenfinalizing/revising the IEEs based ¢ime detailed engineering design.

4 Indian Standards require to maintain the noise level of 70 dBA or less during night time. However, in case of STPs/WTPs/Wa
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(i) Use appropriate building materials and construction techniques for pump houses
which can absorb sound rather than reflect noise

(i)  Use acoustic enclosuresmanufacturer specified, for all pumps, motors

(iv)  Procure only CPCB approved generators to meet air emission and noise levg
requirements

(V) Provide sound mufflers for ventilators in the plant rooms; and sound proof doors

(vi)  Provide ear plugs designated for noise reduction to workers

1.1.4 Energy Efficiency

Project area is mostly plain and gen8iipping ground, it is therefore not technically feasible or
economical to design a completely gravity system to collect sewage from individual houses an
transfer the same the STP. It necessitated provision of lifting and pumping stations, which ar
optimized to the extent possible to minimize the overall pumping. In the current design, sewage wi
be collected from the houses via sewer network and conveyed by gravity to the lifting station. Liftin
stations are designed just to lift the sewage to higheeleand deliver it to a nearby sewer Machine
holes on the higher elevation, from there it can flow again by gravity, rather than pumping directly
to a pumping station. This optimized the energy consumption.

To optimize the power consumption, the hydraulic design shall follow optimal approach and the
following also considered in design and selection of pumping systems. According to Manual for th
Development of Municipal Energy Efficiency Projects in Indi@lfjaleveloped by Bureau of Energy
Efficiency (BEE) and International Finance Corporation in 2008), energy savings, at minimum, of 2,
to 40% is possible with appropriate measures. The following measures have been considered a
incorporated into the submject designs wherever possible:

w Using lownoise and energy efficient pumping systems
w Efficient Pumping system operation
w Installation of Variable Frequency Drives (VFDs)

Tree cutting at selected project site®\s presented in the baseline profile of subproject sites, there
are no notable tree cover in the project sites. Sewers are proposed within the roads, and therefor
no tree cutting envisaged. Following measures need to be implemented to minimize and/ot
compensate for the loss of tree cover.

) Minimize removal of trees by adopting to site condition and with appropriate
layout design of STP and pumping stations

(i) Obtain prior permission for tree cutting

(i)  Plant and maintain 10 trees for each tree that is removed

1.1.5 Utilities

Supply Head works, where heavy duty pump sets are to be installed and the noise levels may even exceed 80 decibels a
distance, noise levelill be measured at the time of commissioning the units and necessary mitigation measures such as no
barrierswill be installed if required.
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Telephone lines, electric poles and wires, water lines, drains, if exists within the proposed projec
locations may require to be shifted. All the selected project sites are vacant and unused governme
lands, there are no notable existing utilities. Se\wwees are proposed within the road way, where
there are no utilities. In the outer areas where there is adequate earthen shoulder along the roac
carriage way, sewer lines can be accommodated in the shoulder. In such cases, the work may requ
shifting ofutilities on the shoulder. To mitigate the adverse impacts due to relocation of the utilities,
the contractor, in collaboration with the KCMC wiill

w identify the locations and operators of these utilities to prevent unnecessary disruption
of services during construction phase; and

w instruct construction contractors to prepare a contingency plan to include actions to be
done in case of unintentional interruption of services

1.1.6 Site Selection of Construction Work Camps, Stockpile Areas, Storage Areas, and Dispg
Areas

Priority is to locate these near the project location, but it shall be at least 100m away from
residential areas, groundwater wells and surface water bodies. However, if it is deemed necessa
to locate elsewhere, sites to be considered will not promotgability and result in destruction of
property, vegetation, irrigation, and drinking water supply systems.

Residential areas will not be considered for setting up construction camps to protect the humatr

environment (i.e., to curb accident risks, health risks due to air and water pollution, dust, noise etg.

It is also intended to prevent any social conflictgrshges of amenities, and crime). Extreme care
will be taken to avoid disposals near forest areas, water bodies, or its nearby &heasontractor
will prepare Waste Management Plan prior to construction and subnftitéPMC

1.1.7 Site Selection of Sources of Materials

Significant quantities of coarse aggregate and fine aggregate will be required for construction work
Contractor should procure these materials only from the licensed quarries with valid permits
Contractor should, to the maximum extent possible, procure material from existing quarries. It wil
0S GKS YIAYy O2y iGN} OG2NNa NBalLkRyaioAtAade G2
and to obtain the approval of Department of Gegyoand Mining and local revenue administration,
as required.The record should be maintained and made available for verificatidh@MCas and
when required.

1.1.8 Social and Cultural Resourae€hance Finds

Any work involving ground disturbance can uncover and damage archaeological and
historical remains. For this project, excavation will occur in project sites for foundations, laying
pipelines, and for construction of underground structures at pumping/tftstations and at STP.
There are no archeologically or historically recognized sites or places close to project sites or
within the project area. Therefore it is not likely that the project sites contains any archaeological
or historical remains, and kf uncovering them is very low. Nevertheless, City Corporation will
follow chance find protocol to ensure that any chance finds are recognised and measures are
taken to ensure they are protected and conserved:
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) Construction contractors to follow these measures in conducting any excavation
work

(i) Create awareness among the workers, supervisors and engineers about the chance

finds during excavation work
(i)  Stop work immediately to allow further investigation if any finds are suspected;

(iv)  Inform State Archaeological Department if a find is suspected, and taking any action

they require to ensure its removal or protection in situ.

5.2 Construction Impacts

Main civil works in the subproject include laying of sewer lines and construction of sewage

treatment plant, sewage pumping and lifting stations at the identified sites. Sewage pumping an
lifting stations works will be confined to sites, and constructiatl include general activities like

site clearance, excavation for foundations, and creation of concrete structures will be one of the

major construction activities for this project, as many of the subproject components will be fixed to
concrete plinths ad most will be housed in buildings with at least some concrete structural

elements. Most such structures will be constructed from reinforced concrete (RC), where stee

reinforcing rods and bars are placed and attached by hand to create an interior skétetthe
foundations, walls, columns, plinths, etc, and hedwy metal and timber/plywood formwork is
bolted around the outside to build a mould into which préxed concrete is poured.

Once the concrete has set, the formwork is removed, and the concrete surface is finished by maSOJ

by hand if necessary. Some buildings, such as the pump station, facilities, etc., may be construc
from brick work, in which case this work will be donéngsstandard houséuilding techniques.
Since these works are confined to the boundary of identified sites, there is no direct or significar
interference of construction work with the surrounding land use. However, construction dust, noise
use of local mads for transportation of construction material, waste, labour camps etc., will have
negative impacts, which needs to be avoided or mitigated properly.

ed
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Sewers will be laid along almost all the roads in the subproject area. Lateral sewers collect sewage

from households provided with house service connections (proposed in this project) will be laid i
all streets and roads, the larger sewers that colleavage from tertiary sewers and convey to
pumping stations will be laid mostly on wider main roads. For all the Highways and Major roa
crossings, trenchless technology will be adopted.

Open cut trenching method of sewer laying involves trench excavation in the road, placing sewe
in the trench, jointing and testing, and refilling with the excavated soil. Pipelines proposed are 0
two types, DWC (Double wall corrugated) and CI (Cas} pipes, up to 4.5mt depth and diameter

up to 600mm DWC is adopted and beyond 600mm dia, and depth more than 4.5mts irrespective

diameter CI pipes are considered.

Earth work excavation will be undertaken by machine (backhoe excavator) and include dang¢
lighting and using sight rails and barricades. The work will also be supplemented manually whe
there is no proper working area (e.g. very narrow streets) for #rekbouse excavators. As trenches

are deep (up to 5.5 m), there is risk of collapse of trenches and/or damage to surrounding building
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safety risk to pedestrians and traffic. Necessary precautions such as bracing / shoring in the tren
will be provided for The normal working hours will be 8 hours daily, the total duration of each stage
depends on the soil condition and other local feas. Excavated soil will be used for refilling the
trench after placing the sewer and therefore residual soil after pipe laying and refilling is nof
significant and needs to be disposed safely.

Although sewer laying work involves quite simple techniques of civil work, the invasive nature Q
excavation in the urban area where there are a variety of human activities, will result in impacts t¢
the environment and sensitive receptors such as resigebusinesses, and the community in
general. These anticipated impacts are temporary and for short duration, however, needs to b
mitigated.

UGSS proposed under this area is well developed urban pockets of KCMC hence contract comp
needs to take all site safety, Environmental safe guard measures strictly also PPE (Person
protective equipment) to all who are at site shall be provided.

Anticipated impacts during the construction phase are discussed below along with appropriatg
mitigation measures to avoid, minimize or mitigate those impacts to acceptable levels.

Sources of Materials

For the construction work, the required materials like coarse aggregate and fine aggregate will b
obtained from the permitted / licensed quarries by the Department @éology & Mining,
Government of Tamil Nadu. Contractor should not create/use any new borrow pits / quarries. Thg
contractor should also make a concerted effort touge as much excavated material from this
project as possible.

The construction contractor will be required to:

(i) Obtain construction materials only from governmeayproved quarries with prior
approval from Kancheepuram City Municipal Corporation;

(i) Kancheepuram City Municipal Corporation to review, and ensure that proposed
guarry sources have all necessary clearances/ permissions in place prior to approva

(iii) Contractor to submit to Kancheepuram City Municipal Corporation on a monthly
basis documentation on material obtained from each source (quarry/ borrow pit) and

(iv)  Avoid creation of new borrow areas, quarries, etc., for the project; if unavoidable,
contractor to obtain all clearances and permissions as required under law, including
environmental clearance prior to approval by Kancheepuram City Municipal
Corporation.

5.2.1 Impact on Air Quality

During the construction period, the impacts on air quality are mainly due to the material movement
and the actual construction activities. Due to material movement air quality over the immediate
influence area will be affected though, not in significavells. There will be an increase in the dust

levels. In order to reduce the dust emissions in the construction area due to material transport an
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construction activities, provisions should be made for sprinkling of water on all the roads in the arep
of improvement. It should be ensured that

construction debris is removed daily;

construction requiring street closings should be performed duringpe#tk hours;

Idling of delivery trucks or other equipment should not be permitted during periods of
unloading or when they are not in active use;

low emission construction vehicles should be used wherever possible; and

As soon as construction is over the surplus earth should be utilised to fill ulyilogvareas.

In no case, loose earth should be allowed to pile up in the streets.

Anticipated impacts during the construction phase are discussed below along with appropriatg
mitigation measures to avoid, minimize or mitigate those impacts to acceptable levels.

A\1”4

Construction work, especially from earthwork activities, coupled with dry and windy working
conditions, material and debris transport, and works along the public roads carrying significan
traffic and has high potential to generate dust in an air.

[

Significant quantities of earthwork will be conducted in the subproject, spread all over the project
area. Also, emissions from construction vehicles, equipment, and machinery used for excavation
and construction will induce impacts on the air quality. idipated impacts include dust and
increase in concentration of vehietelated pollutants such as carbon monoxide, sulfur oxides,
particulate matter, nitrous oxides, and hydrocarbons. Dust generation from construction work in
individual and confined workitgs lifting and pumping stations etc., will be mainly during the initial
construction phase of earth work, as the site is confined, dust can be effectively controlled with
common measures. Dust generation will be significant during sewer laying alorgati® Increase
in dust/ particulate matter in ambient air is detrimental and may have adverse impacts on people
and environment. To mitigate the impacts, construction contractors will be required to ensure
followings for all construction works:

Provide a dust screen (6 m high) around the construction sites of pumping and lifting
stations, provide 2 m high barricades for the sewer works.
Damp down the soil and any stockpiled material on site by water sprinkling. (water sprinkled
3-4 times a day before the start of work, 2 times in between, and at the end of the day).
when working in the roads there should permanently be one persororesiple for directing
when water sprinkling needs to take place to stop the dust moving

Reduce the need to sprinkle water by stabilizing surface soils where loaders, suppot
equipment and vehicles will operate by using water and maintain surface soils in a stabilize]
condition.

Apply water prior to levelling or any other earth moving activity to keep the soil moist
throughout the process.

Cover the soil stocked at the sites with tarpaulins and surround by dust screens.

Control access to work area, prevent unnecessary movement of vehicle, public trespassing
into work areas; limiting soil disturbance will minimize dust generation
Use tarpaulins to cover the loose material (soil, sand, aggregate etc.,) when transported by
open trucks.

O ~+
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Control dust generation while unloading the loose material (particularly aggregate, sand

soil) at the site by sprinkling water and unloading inside the barricaded area; minimize the

drop height when moving the excavated soil

Clean wheels and undercarriage of haul trucks prior to leaving construction site

Ensure that all the construction equipment, machinery is fitted with pollution control
devises, which are operating correctly, and have a valid pollution under control (PUC
certificate.

No vehicles or plant to be left idling at site generators to be at placed maximum distance

from properties

For pipe laying works

Inform the residents likely to baffected by the works in the locality about the upcoming
pipe laying works well in advance so that necessary arrangements are planned by th
residents with reduced inconvenience.

For sections where the controlled blasting is proposed, the residents are provided with the
schedule of blasting at least three days in advance and the residents are explained about th
preventive, precautionary, mitigation and emergency response measueasy taken to
address their concerns.

The project staff from the PIU, consultants and contractors would undertake a survey o
structures (including videography and/or photography) lying within the area of influence of
blasting from the impacts (preferably in the presence of the owners of #id Structures)
during pre and postblasting situations to assess and/or ascertain regarding the damages, if
any, caused to the structures because of blasting activities.

Barricade the construction area using hard barricades (of 2 m height) on both sides;
Initiate site clearance and excavation work only after barricading of the site is done;
Confine all the material, excavated soil, debris, equipment, machinery (excavators, crane
etc.), to the barricaded area,;

Limit the stocking of excavated material at the site; remove the exces§r@uilthe site
immediately to the designated disposal area;

Undertake the work section wise a 100 m section should be demarcated and barricaded;

open up several such sections at a time, but care shall be taken to locate such sections
different zones;

The section proposed for blasting shall be supervised by properly trained staff to ensure n
movement of pedestrians, motorized or nonotorized vehicles, and residents takes place
during blasting within the area of influence.

For sections involving controlled blasting, ensure that dust curtains of adequate height are

provided to the trenches to prevent emission of dust during drilling for charge holes and
controlled blasting.

Ensure that the excavated soil and debris along the section identified for blasting is sprinkle
with adequate water prior to blasting to reduce dust emissions upon explosion of charge
placed for breaking the hard rock;
Ensure that adequate precautions are taken to avoid flying debris post blasting (such a
covering the trench with sturdy metallic sheets having sufficient weights to absorb the blast
waves);

Conduct work sequentiallyexcavation, pipe laying, backfilling; testing sectwise (for a
minimum length as possible) so that backfilling, stabilization of soil can be done;
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Remove the excavated soil of first section to the disposal site; as the work progresse
sequentially, by the time second section is excavated, the first section will be ready for bac
filling, use the freshly excavated soil for backfilling, this will astmdking of material, and
minimize the dust; and

Backfilled trench at any completed section after removal of barricading will be the main
source of dust pollution. The traffic, pedestrian movement and wind will generate dust from
the backfilled section. Road restoration shall be undertaken immediately.

Excavation and refilling activitieslisturb the topsoil, and under the influence of wind, traffic,
pedestrians, and other activities etc., produces dust. There is large potential to generate significa
guantities of dust after refilling the trench, and prior to road relaying. It is a compractice not

to restore the road immediately after refilling the trench so as to allow sufficient time for the refilled
material to stabilize naturally. Given the dry and windy conditions, and heavy traffic and othel
adivities along the roads, the refilled trenches with loose topsoil along the roads will generate
maximum dust and create very unhealthy conditions. Moreover, as the barricades/ dust screens w
be removed after the trench is refilled, there will be abdely nothing to control the dust
generation. Dust control activities like wetting of topsoil will not be effective given the site
conditions. It is therefore necessary to restore/ relay the road surface immediately or take suitablg
steps to arrest the dus Soil consolidation techniques shall be used so that roads can be restoreg
immediately.

While obtaining permission for the proposed clear water transmission mainly from NH, SH & rurg
roads, the necessary restoration charges will be paid and accordingly the respective department w
restore their roads.

Generation of Construction WastesSolid wastes generated from the construction activities are
excess excavated earth (spoils), discarded construction materials, cement bags, wood, steel, o
FdzSta yR 20KSNJ AAYATFINIAGSYad 52YSaidAOma?2t
Improper waste management could cause odor and vermin problems, pollution and flow
obstruction of nearby watercourses and could negatively impact the landscape. Earthwork
excavation in the road will be reused for lemglithe roadside and earth excavation from other
locations will be safely disposed of to corporation lands.

Mitigation measures

The following mitigation measures to minimize impacts from waste generation shall be
implemented by the contractor:
) Prepare and implement a Construction Waste (Spoils) Management Plan (format i
given in Appendix 4);

(i) Avoid stockpiling any excess spoils at the site for a long time. Excess excavated sqi

should be disposed to corporation lands;

(i)  If disposal is required, the site shall be selected preferably from barren, infertile
lands; sites should locate away from residential areas, forests, water bodies and an
other sensitive land uses;

(iv)  Domestic solid wastes should be properly segregated in biodegradable ard non
biodegradable for collection and disposal to designated solid waste disposal site
create a compost pit at workers camp sites for disposal of biodegradable waste; non
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biodegradable / recyclable material shall be collected separately and sold in the local
recycling material market;
(V) Prohibit burning of construction and/or domestic waste;
(vi)  Ensure that wastes are not haphazardly thrown in and around the study area; provide
proper collection bins, and create awareness to use the dustbins; recycle waste
material where possible; and

Conduct site clearance and restoration to original condition after the completion of construction
work; PIU to ensure that site is properly restored prior to issuing of construction completion
certificate.

5.2.2 Impact on surface water

Runoff from the excavated areas and material and waste soil stocks likely to contain silt, and this si
runoff will deteriorate the water bodies due &ilting. Largescale silting is likely to lead to flooding.
This impact will however be considered only during the rainy season. These potential impacts are
temporary and are of shoitierm duration only and to ensure these are mitigated, construction
contractor will be required to:

) Avoid stockpiling of earth fill especially during the monsoon season unless covered
by tarpaulins or plastic sheets;

(i) Prioritize reuse of excess spoils and materials in the construction works. If spoils will
be disposed, consult witKancheepuram iy MunicipalCorporation on designated
disposal areas;

(i) Install temporary silt traps or sedimentation basins along the drainage leading to the
water bodies;

(iv)  Place storage areas for fuels and lubricants away from any drainage leading to wate
bodies; and

(V) Dispose any wastes generated by construction activities in designated sites; and

(vi)  Conduct surface quality inspection according to the ESMP.

=

Aquatic Environmental Impacts:

Based on the review &fecondary information, there are no movement/ migration of fish species/
fish breeding ground or endangered fish species/ aquatic animals found in the River Palar and
Vegavathias here is no ecological flow in the proposed PCB locatiéence the proposed
construction ofpipe carrying bridges isot envisaged to have any impact on the fish species/ fish
breeding pattern. However, care shall be taken to avoid deposition/ disposal of construction wasts
|/ accidental spillage of construction material into the river and also construction works shall b
restricted during the monsoon seasons.
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1.1.9 Noise and Vibration Levels

The sites for pumping and lifting station sites are located predominantly urban and sulandzs)

STP is locatedutside the city, in Nathapettaiear the existing WSKewer lines are spread over
entire project area. Except STP, all these sites are located close to habitation areas, where there are
houses, schools and hospitals, religious places and businesses. The sensitive receptors are |the
general population in thesareas. Increase in noise level may be caused by excavation, particularly
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breaking of cement concrete or bitumen roads for laying of sewers, operation of construction
equipment, and the transportation of equipment, materials, and people. Vibration generated from
construction activity, for instance from the use of pneumatic glriill have impact on nearby
buildings. This impact is negative shtetm, and reversible by mitigation measures. The
construction contractor will be required to:

) Plan activities in consultation with PIU so that activities with the greatest potential
to generate noise are conducted during periods of the day which will result in least
disturbance, especially near schools and other sensitive receptors

(i) Minimize noise from construction equipment by using vehicle silencers, fitting
jackhammers with noiseeducing mufflers, and use portable street barriers to
minimise sound impact to surrounding sensitive receptor; and

(i) Maintain maximum sound levels not exceeding 70 decibels (dBA) when measured 3
a distance of 10 m or more from the vehicle/s.

(iv)  Identify any buildings at risk from vibration damage and avoiding any use of
pneumatic drills or heavy vehicles in the vicinity; if any building at risk, structural
survey be completed prior to work, to provide baseline in case any issues from
vibration, and if building is structurally unsound that measures taken to avoid any
further damage. Horns should not be used unless it is necessary to warn other roag
dzZaSNE 2N FyAYlfa 2F KS @OSKAOf SQa | LI

(V) Consult local communities in advance of the work to identify and address key issues
and avoid working at sensitive times, such as religious and cultural festivals.

1.1.10 Accessibility and Traffic Disruptions

Excavation along and across the roads for laying of sewers, hauling of construction materials a
operation of equipment orsite will cause traffic problems. Sewers are proposed a#thipe main
roads and streetsAll of the roads connecthe city from east to west and north to south carrying
huge traffic. These roads also centers of commercial activities. There are internal important road
within the project area connecting different parts of city. As the sewer lines are proposed to be laig
within the road carriage way, it will disrupt the traffic in otraffic lane. In the narrower roads,
sewers will be laid in the center of the road, and therefore during the work traffic movement will be
mostly disruptedWorks related to all the remaining components (lifting and pumping stations) will
be confined to the selected sites, therefore there is no direct interference of these works with the
traffic and accessibility.
The impacts due to vehicular movement and construction machinery can be minimized by using th

designated routes for movement of heavy vehicles and machinery to avoid the soil compaction in

areas other than the site. The transportation of construction miadewill be generally supplied in
night when the traffic is minimum. Indicative traffic management plan given below will be updated
prior to the diversion of traffic where required for the construction activities.

Hauling of construction material, equipment, construction waste, etc., to and from the work site
may increase the road traffic on local roads. This will further inconvenience the local communit
and road users. Potential impact is negative but short termu eversible by mitigation measures.

1.1.10.1 For Excavation
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1.1.10.2 Hauling (material, waste/debris and equipment) activities

w
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1.1.10.3 Control dust generation
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Prepare a sewer work implementation plan and undertake the work accordingly, ensure that
for each road where the work is being undertaken there is an alternative road for the traffic
diversion, take up the work in sequential way so that public inconveeiéheninimal, Plan

the sewer work in coordination with the traffic police, provide temporary diversions, where
necessary with clear signage and effectively communicate with general public.

Avoiding conducting work in all roads in a colony at one go, it will render all roads unusabl
due to excavations at the same time, creating large scalenvenience. Undertake the work
section wise: a section should be demarcated and barricaded; open up several such sections
at a time, but care shall be taken to locate such sections in different zones. Confine work areas
in the road carriageway to the mmum possible extent, all the activities, including material
and waste/surplus soil stocking should be confined to this area. Proper barricading should be
provided, avoid material/surplus soil stocking in congested areas take action to immediately
removedfrom site/ or brought to the as and when required.

Limit the width of trench excavation as much as possible by adopting best constructior
practices, adopt vertical cutting approach with proper shoring and bracing, this is especiall
to be practiced in narrow roads and deeper sewers, if they deep trenches are excavated witt
slopes, the roads may render completely unusable during the construction period. Leavg
spaces for access between mounds of soil to maintain access to the houses / po@Eatess

to any house or property shall not be blocked completely, alternative arrangements, at least
to maintain pedestrian access at all times to be provided.

Provide pedestrian access in all the locations; provide wooden/metal planks with safety rail
over the open trenches at each house to maintain the access. Inform the affected local
population in advance about the work schedule a week before, and a dayelstot of work.
Plan and execute the work in such a way that the period of disturbance/ loss of access |s
minimum. Keep the site free from all unnecessary obstructions.
Necessary care to be taken during excavation to protect all the property connections (water,
gas, electrical, telecom, septic tanks etc.) to avoid inconvenience to the local residents an
disruption to works.

Notify public by prior information notices, providing sign boards informing nature and
duration of construction works and contact numbers for concerns/complaints. Provide
information to the public through media newspapers and local cable television (TWese

At work site, public information/caution boards shall be provided including contact for public
complaints.

D
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Plan transportation routes so that heavy vehicles do not use narrow local roads, except in the
immediate vicinity of delivery sites.

Schedule transport and hauling activities during #p@ak hours (peak hours 7 to 10 AM and
4t0 7 PM).

Locate entry and exit points in areas where there is low potential for traffic congestion.
Drive vehicles in a considerate manner.

Notify affected public by public information notices, providing sign boards informing nature
and duration of construction works and contact numbers for concerns/complaints.
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w Immediately consolidate the backfilled soil and restore the road surface, this will also avoid
any business loss due to dust and access inconvenience of construction work.

w Employee best construction practices, speed up construction work with better equipment,
increase workforce, etc., in the areas with predominantly commercial, and with sensitive
features like hospitals, and schools.

w Consult businesses and institutions regarding operating hours and factoring this in wor
schedules.

w Provide sign boards for pedestrians to inform nature and duration of construction works and
contact numbers for concerns/complaints.

e

1.1.10.4 SocieEconomics

Sites for all projects components are carefully selected in government owned vacant lands and
therefore there is no requirement for land acquisition or any resettlement. Blocking of access to the
business / livelihood activities, especially during pipelagng along the roads, may impact the
income of households. However, given the alignment of pipeline within the road carriage way, and
also the measures suggested for ensuring accessibility during sewer works, notable but temporary
impact is envisaged.oBie shops and other premises along the roads may lose business income (f
the access will be impeded by excavation of trenches, the presence of heavy vehicles and machinery,
etc. Access disruption to hospitals, socio cultural places etc., will inconvenigubkc.
Implementation of the following best construction measures will avoid the disturbance reduce the
inconvenience and disturbance to the public..

v

w Inform all businesses and residents about the nature and duration of any work well in advancg
so that they can make necessary preparations.

w Do not block any access completely. Leave spaces for access between barricades/mounds of
excavated soil and other stored materials and machinery, and providing footbridges so that
people can crossover open trenches.

w Barricade the construction area and regulate movement of people and vehicles in the vicinity,
and maintain thesurroundings safely with proper direction boards, lighting and security
personnelc people should feel safe to move arou@@tcupational Health and Safety

Workers need to be mindful of the occupational hazards which can arise from working in confined
areas such as trenches, working at heights, near the heavy equipment operating areas etc. Potential
impacts are negative and lorigrm but reversible by mitigadn measures. The construction
contractor will be required to provide all at site with personnel protective equipment such as boots,
Spectacles, Hand gloves Helmets and to follow all national, state and local labour laws. Develop gnd
implement sitespeciftc occupational health and safety (OHS) Plan, informed by OHS risk assessment
seeking to avoid, minimize and mitigate risk, which shall include measures such as:

safe and documented construction procedures to be followed for all site activities.
Ensuring all workers are provided with and use personal protective equipment.
OHS Training for all site personnel.

Exclude public from the work sites.

Documentation of workelated accidents.

geeee
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1.1.10.5 Community Health and Safety
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Safety Guidelines.

Ensure that qualified firsaid is provided at all times. Equipped fiestl stations shall be easily
accessible throughout the sites;

Secure all installations from unauthorized intrusion and accident risks.

Provide H&S orientation training to all new workers to ensure that they are apprised of the
basic site rules of work at the site, personal protective protection, and preventing injuring to
fellow workers.

Provide visitor orientation if visitors to the site can gain access to areas where hazardous
conditions or substances may be present. Ensure also that visitor/s do not enter hazard areas
unescorted.
Ensure the visibility of workers through their use of high visibility vests and other PPE whep
working in or walking through heavy equipment operating areas.
Ensure moving equipment is outfitted with audible bagkalarms.
Mark and provide sign boards for hazardous areas such as energized electrical devices and
lines, service rooms housing high voltage equipment, and areas for storage and disposal.
Signage shall be in accordance with international standards and be well kopamnd easily
understood by workers, visitors, and the general public as appropriate.

Disallow worker exposure to noise level greater than 85 dBA for duration of more than 8 hour
per day without hearing protection. The use of hearing protection shall be enforced actively.
Provide supplies of potable drinking water.

Provide clean eating areas where workers are not exposed to hazardous or noxious
substances.

12)

Sewers works and deep excavations along the roads and narrow streets, and hauling of
equipment and vehicles have potential to create safety risks to the community. Deep
excavations without any proper protection ma&andanger the close by buildings. Hazards
posed to the public, specifically in higledestrian areas may include traffic accidents and
vehicle collision with pedestrians. Potential impact is negative but dieom and reversible
by mitigation measures. Theonstruction contractor needs to ensure following during
execution.

Confine work areas, prevent public access to all areas where construction works-@oengn
through the use of barricading and security personnel.

Attach warning signs, blinkers to the barricading to caution the public about the hazards
associated with the works, and presence of deep excavation.

Minimize the duration of time when the sewer trench is left open through careful planning;
plan the work properly from excavation tefilling and road relaying.

Control dust pollution¢ implement dust control measures as suggested under air quality
section.

Ensure appropriate and safe passage for pedestrians along the work sites.

Provide road signs and flag persons to warn efjomg trenching activities.

Restrict construction vehicle movements to defined access roads and demarcated working
areas (unless in the event of an emergency).

Enforce strict speed limit (120 kmph) for plying on unpaved roads, construction tracks.
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1.1.10.6 Construction Camps
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Provide temporary traffic control (e.g. flagmen) and signs where necessary to improve safety
and smooth traffic flow.

Where traffic is diverted around crossings, traffic control or careful selection of the exit from
the working areas will be provided with the aim of ensuring that vehicles join the road in a
safe manner.
At sensitive locations particularly where there are schools and markets close to the road,
awareness of safety issues will be raised through neighborhood awareness meetings

All drivers and equipment operators will undergo safety training.

Maintain regularly the construction equipment and vehicles; use manufacapproved
parts to minimize potentially serious accidents caused by equipment malfunction or
premature failure.

Contractor may require setting up construction camp$or temporary storage of construction

material Pipes, cement, steel, fixtures, fuel, lubricants etc.,) and stocking of surplus soil, and may
also include separate living areas for migrant workers. ddrgractor will however be encouraged

r,

to engage local workers as much as possible. Operation of work camps can cause temporary a
noise and water pollution, and may become a source of conflicts, and unhealthy environment if nat
operated properly. Potendl impacts are negative but shesdrm and reversible by mitigation
measures. The construction contractor will be required to ensure :

w Consult PIU before locating project offices, sheds, and construction plants.

w Select a camp site away from residential areas (at least 100m buffer shall be maintained) or
locate the camp site within the existing facilities of City Corporation.

w Avoid tree cutting for setting up camp facilities.

w Provide a proper fencing/compound wall for camp sites. Camp site shall not be located near
(100 m) water bodies, flood plains, flood prone/low lying areas, or any ecologically, socially,
archeologically sensitive areas

w Separate the workers living areas and material storage areas clearly with a fencing and
separate entry and exit.

w Ensure conditions of livability at work camps are maintained at the highest standards possible
at all times, living quarters and construction camps shall be provided with standard materials
(as far as possible to use portable ready tarfireusable cabim with proper ventilation),
thatched huts, and facilities constructed with materials like Gl sheets, tarpaulins, etc., shall
not be used as accommodation for workers.

w Camp shall be provided with proper drainage, there shall not be any water accumulation.

w Provide drinking water, water for other uses, and sanitation facilities for employees, drinking
water should be regularly tested to confirm that drinking water standards are met.

w Prohibit employees from cutting of trees for firewood, contractor should provide cooking fuel
(cooking gas) fire wood not allowed.

w Train employees in the storage and handling of materials which can potentially cause saqil
contamination

w Wastewater from the camps shall be disposed properly either into sewer system, if sewer
system is noawvailable, provide osite sanitation with septic tank and soak pit arrangements
(100 m away from surface water body or groundwater well).

w Recover used oil and lubricants and reuse or remove from the site.
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w Manage solid waste according to the following preference hierarchy reuse, recycling an
disposal to designated areas, provide a compost pit for bio degradable waste, and non
biodegradable / recyclable waste shall be collected and sold in local market.

w Remove all wreckage, rubbish, or temporary structures which are no longer required.

w At the completion of work, camp area shall be cleaned and restored tpqmject conditions,
and submit report to PIU, PIU to review and approve camp clearance and closure of work sit

1.2  Operation and Maintenance Impacts
Operation and Maintenance of the sewerage system will be carried ouKdnchipuramCity

Corporation. Operation will involve collection and conveyance of wastewater from houses tg
nearest lifting/pumping stations; operation of lifting/pumping stations to pump accumulated
sewage main pumping stations; operation of main pumping statioqmtop accumulated sewage

to STP; treatment of sewage at STP to meet the disposal standards; and final disposal of treat
wastewaterfrom STP STP is proposed under DBOT mildy, andthe contractor will prepare
detailed designs for STP including the outfall sewer and disposal arrangements.

4. During its operation phase, STP will treat 30million liters of wastewater every day. As

discussed in the preconstruction stage impacts, various measures, following measures a
suggested for detailed design to avoid, mitigate any impacts on the environduento operation
of STP.

) Process design to meet the stringent standdatsdisposainto river

(i) Conduct a detailedbaseline water quality assessment of receiving water body;
monitor water quality periodically during operation phase as per the Environmental
Monitoring Plan

(i)  Develop a sludge management plan : Sludge management to collect, treat anc

dispose the accumulated sludge safely; sludge will be treated in a mechanical

centrifuge which will thicken the sludge by separating the liquid, thicken sludge will
be further dried and dried sludge will be used as a soil conditioner in fields; Sludge
will be tested periodically for heavy metal concentration.

(iv)  Designing the entire system to maintain optimal flow and terminal pressure, and
optimising the overall energy usage in sewer system, including STP

(v) Using lownoise and energy efficient pumping systems

(vi)  Installing the noisgoroducing pumps and motors etc., in enclosed buildings with
noise reducing walls, and also maintaining adequate buffer to the nearby inhabited
areas

(vii)  Provision of appropriate personal protection equipment to the workers and staff

5. Treatment andDisposal Sewage treatment facility would be designed to meet the pnese
disposal standards notified by CPCB for disposal of treated wastewater fromn&¥ Rger. The
treated sewageeffluent would be disposed int&/egavathi Riveat 3.5Km from STPWith the
implementation of subproject, disposal of untreated wastewater franded areas (subproject
areas) will be prevented, anohly treated wastewater will be disposed into river. This will in fact
improve the water quality, and therefore no adverse impacts envisageetailed baseline will be
established during the detailed design phase since the implementation modality of this subprojec
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is desigrbuild. This is part of scope of work of DB contractor. Any change / lowering of treatment
efficiency during operation may lead to poor quality of wastewater and may further paluface

waterbody. It is therefore critical that STP treats the sewage as designed. Operation and
maintenance of STP and change in incoming sewage quality will have impact on the treatment

efficiency.
6. During the detailed design phase::

) Conduct a detailed baseline water quality @ssment of receiving water body
(i) Monitor water quality periodically during operation phase as per the Environmental
Monitoring Plan

7. STP operation It must be ensured that the facility is operated with standard operating
procedures and only by trained staff. Ensuring uninterrupted power supply withigaékcility is a
must. Standard operating procedures and operation manual shall be prepareceyottiractor.
Besides routine operation, this will cover all necessary items such as preventive maintenanc
periodic maintenance and emergency maintenance, replacement of pumps, motors, and othe
electromechanical parts as per the design life to optimeéreergy use and system efficiency etc.,
Manual shall also include safety awareness and mock drills for worker safety.

8. Quiality of Raw SewageAs discussed previously, one of the critical aspects in STP operatiol
is, change in raw sewage characteristics at inlet of STP may affect the process and output quali
The system is designed for municipal wastewater, which does not include indudthisne
Characteristics of industrial effluent widely vary depending on the type of industry, and therefore
disposal of effluent into sewers may greatly vary the inlet quality at STP, and will upset process a
affect the efficiency. There are no signdiit presence of industries with problematic water

discharges in the subproject area, however, it is important that no wastewater from industries is
allowed into the sewer network with strict monitoring and enforcement.

9. Sewage sludgeSewage sludge contains harmful substances such as bacteria and pathogen
and nutrients like nitrogen, phosphates. Improper handling and disposal of the sludge will hav
adverse impacts on health and environment. STP will have proper facilities foirtgaricdatment

and disposal of sludge safely with implementation of sludge management plan. Therefore n
adverse impacts envisaged. The treatment and drying processes kill enteric bacteria and pathoge
and because of its high content of nitrates, phoafg@s and other plant nutrients the sludge is an
excellent organic fertilizer for application to the land. The reuse of sludge should be preceded b
rigorous bacteriological tests to confirm that the treatment methods render all dried sludge and

effluent free from enteric bacteria and pathogens, so that it is safe to humans, animals and crops

Sludge shall also need to be periodically tested for presence of heavy metals, to check if it mee
the compost standards specified the Solid Waste Management andlidgriRules, 2016.

10. Following measures are to be implemented during the operation phase:
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) Ensure proper knowledge transfer, harais training to municipal staff engaged in
STP operation has been provided by contractor prior to handover of facility;

(i) Ensure continuous uninterrupted power supply;

(i)  Operate and maintain the facility following standard operating procedures of
operational manual,

(iv)  Undertake preventive and periodic maintenance activities as required,;

(v) Maintain the mechanical / electrical parts as per the maintenance plan to avoid any
hazards;

(vi)  Conduct periodic training to workers;

(vii)  Ensure that all safety apparatus at STP including personal protection equipment ar¢
in good condition all times; and are at easily accessible and identifiable place
periodically check the equipment, and conduct mock drills to deal with emergency
situations;

(viii)  Implement sludge management plan at the STP;

(ix)  No wastewater from industrial premises (including domestastewater) shall be
allowed to dispose into municipal sewers;

(x) Monitor regularly and ensure that there is no illegal discharge through manholes or
inspection chambers; conduct public awareness programs; in coordination with
TNPCB;

(viii)  Conduct regular wastewater quality monitoring (at inlet and at outlet of STP) to
ensure that the treated effluent quality complies with design standards;

(ix)  Conduct periodic testing of dried sludge/compost to check presence of heavy
metals and confirming to the applicable standards to use as compost.

11. Odor and Noise from Sewage lifting and pumping statioMarious measures are included
in the design of these facilities giving utmost importance to odor and noise. Therefore it is
anticipated there will not be any significant generation of odor or noise that will impact the
surrounding households. Followingeasures are to be implemented during the operation:

0] Strictly follow standard operating procedures / operational manual for operation and
maintenance of lifting and pump stations;

(i) Ensure that operating staff is properly trained, and have clear understanding of odor
issues vis-vis its related with operational practices;

(i) Ensure that pumping cycles are properly followed; and there is no buildup of sewage

beyond design volume in the wells;
(iv)  Conduct periodic H2S monitoring at pumping and lifting stations using handheld H2$
meters.

12.  Sewer network During the system design life (15/30 years for mechanical/civil components)
it shall not require major repairs or refurbishments and should operate with little maintenance
beyond routine actions required to keep the equipment in working order. The staaiid integrity

of the system will be monitored periodically to detect any problems and allow remedial action fif
required. Any repairs will be smatale involving manual, temporary, and shtmtm works
involving regular checking and recording of perfame for signs of deterioration, servicing and
replacement of parts.

D
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There are also certain environmental risks from the operation of the sewer system, mos
notably from leaking sewer pipes as untreated fecal material can damage human health an
contaminate both soil and groundwater. It will be imperative therefore that diperating agency
establishes a procedure to routinely check the operation and integrity of the sewers, and ta
implement rapid and effective repairs where necessary. There is an occupation health risk t
workers engaged in sewer maintenance activitieslowohg measures should be followed:

(i)

(ii)

(i)

(iv)

v)
(vi)

(vii)
(Vi)

Establish regular maintenance program, including:
a. Regular cleaning of grit chambers and sewer lines to remove grease, grit, anc

other debris that may lead to sewer backups. Cleaning should be conducted more

frequently for problem areas;

b. Inspection of the condition of sanitary sewer structures and identifying areas that
need repair or maintenance. Items to note may include cracked/deteriorating
pipes; leaking joints or seals at manhole; frequent line blockages; lines that
generally flow abr near capacity; and suspected infiltration or exfiltration; and

c. Monitoring of sewer flow to identify potential inflows and outflows;

d. Conduct repairs on priority based on the nature and severity of the problem.
Immediate clearing of blockage or repair is warranted where an overflow is
currently occurring or for urgent problems that may cause an imminent overflow
(e.g. pump station failas, sewer line ruptures, or sewer line blockages).
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system failure, and conduct preventative maintenance, rehabilitation, or
replacement of lines aseeded;

When a spill, leak, and/or overflow occurs, keep sewage from entering the storm

drain system by covering or blocking storm drain inlets or by containing and diverting

the sewage away from open channels and other storm drain facilities (using

sandbags, infitable dams, etc.). Remove the sewage using vacuum equipment or use

other measures to divert it back to the sanitary sewer system.

Prohibit/prevent disposal of wastewater/effluent from industrial units in the sewers;
ensure regular checking to ensure no illegal entry of industrial wastewater into
sewers;

o
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Develop an Emergency Response System for the sewerage system leaks, burst and

overflows, etc.;

Provide necessary health and safety training to the staff in sewer cleaning ang
maintenance;

Provide all necessary personnel protection equipment;

Do not conduct manual cleaning of sewers; for personnel engaged sewer
maintenance work, there is a risk due to oxygen deficiency and harmful gaseous
emissions (hydrogen sulphide, methane, etc.); provide for adequate equipment
(including oxygen masks) fomergency use.

Social Impact Assessment

1.3.1 Project components and social impacts

)
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The impact assessment and Components wise social impacts are explained in detail in the followi
Table.




Tabd el Project Components and Soci al | mpacts Matri X
Collection MH Pumping . . Pumping Stationg STP
Area System (M) (Nos) Main(M) Lift Stations(Nos) (Nos)
Kanchipuram City | 180.442 7437 14.101km | 7 Lift Stations 5 Proposed Near WSP si
@ Nathapettalil
1.Lakshmi SPS @ Neda The STP will b
Pumping Vaikunthavalli Temple City 5th constructed in the
The MHs ard main  with gi\%ir_ Cross Street Municipal Owned
_ , : : iyaman )
varying size é :
The collection having _y g Nagar SPS @ Negland The treate
system comprise provision for (dia) 3. Emperuman Collectorate effluent proposed to
of laying of sewe house (250mm  to| kovil Street. ground be disposed intd
line with machind Service 750mm) is| 4.Anna MPS @ Nea Vegavathi Rive
holes for every connections.| Proposed. | Kudiyiruppu Vishnu Nagar through pumping
Description 30m. The line wil Each MH will The pumping 5.Ambedkar SPS@ Neg main.
' b mains will be| Statue Pachaippas
laid in the e able to . pp
be lai vel laid in the 6.vishnu nagar College
middle of the road connect five o ¢ the| 7-Near Bangalore 9
by cutting open the houses ~ on P€M © .t.e by-passroad MPS@ . Nea
black to portions either side | road within Nathapettai WSP
' the carriage
width of the
ROW.
The sewer line wil The MHs will The land us¢ The above sitey The above sites ar| The STP site is vacy
Social Impacts be laid in the road: be of the | are free from| free from | land andowned by the
P under the contro[ constructed | project area| encumbrances | encumbrances an( ULB and free from
in the middle| is mostly| and permanent o permanent or| encumbrances.
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of Greater Chenng
Corporation.
There are 12
potential
temporary

economic impact

of the road.
Hence there
IS no
permanent
or
temporary
resettlement
impacts.

residential.
Hence laying
of pumping
main is
devoid of
permanent
and
temporary
resettlement

impacts.

temporary

resettlement
Impacts are not
envisaged

temporary

resettlement
impacts are not
envisagal

The disposal pumpin
main alignment s
taken through roadg
and no
permanent/temporary
impacts envisaged i
the alignments till the
disposal point.

1.3.2 Social Screeningurvey

The sociabaselinesurvey was carried out on 210-2022, in order to screen for social impacts in project sites and alignments.
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6. ANALYSIS OF ALTERNATIVES

6.1 Proposed Zoning for thencovered areas

6.1.1 General Principle
The zoning of the project area is based on the following general principle:

Topography of the project area
Possibility of restricting the sewer depth to max 6m (invert level).
Avalilability of vacant site fdocating the pumping stations

6.2 Proposed Zoning

Kancheepuram Corporation area is characterized by an undulating terrain with the elevation
ranging between 72 m and 90 m above MSL. River Vegavathi flowing through the centre of
the corporation from west to east divides the corporation into northern partl @outhern
part. The terrain gently slopes from northern and southern boundary of the corporation
towards the south i.e towards the Palar River. Following two alternatives are available for
zoning:

Deeper sewer with less number of pumping stations.

Shallow sewer with more number of pumping stations.

After detailed analysis considering the Topography, water table and the ground profile of
Kancheepuram (mostly sandy) it is proposed to restrict the depth of sewers to 6.0m. This may
result in more number of pumping stations than going for deeper sewetsamilresult in
optimum solution and has the following advantages:

(i) Savings in the cost of collection system

(i) Easy and Quick completion

(iif) Easy O&M (Cleaning, repairs etc)

(iv) In case of failure of a pumping station only a smaller area will get affected

Main disadvantage is that the establishment charges for the pumping operations will
increase, as the cost increase due to additional staff required for manning more number of
pumping stations.

Following are the drainage zones identified based on initial review of the terrain. This will be
further refined based on the availability of land for location pumping stations, restricting the

depth of excavation to less than 6.0 m etc. (Zone 1 to 4 risting).




6.3 Sewage Treatment Plant

6.3.1 General

In generalthe selection of suitable least cost treatment process for the domestic sewage
depends on raw sewage characteristics, capacity of plant, availability of land (extent and
shape), the desired treated sewage characteristics, which in turn depends on timeleate
use/ mode of disposal, capital cost, O&M requirements and other local factors

6.3.2 Raw sewage characteristics

Characteristics of the raw sewage at the inlet of the sewage treatment plant were collected
from the existing sewage treatment plant and presented. Typical value ranges for major
pollution parameters are presented in Table below:

Table 6.1 Characteristics of Raw Sewage

Sl. No Parameter Unit Range
1 Biochemical Oxygen Demand (BQRP°C Mg/l 150-250
2 Chemical Oxygen Demand (COD) Mg/l 500-600
3 Total Suspended Solids (TSS) Mg/l 50-200
4 pH Mg/l 7t08

The discharge standards prescribed by Tamiln&dliution Control Board (TNPCB) for
disposal of treated sewage into inland water course are given in Table 6.2 below

Table 6.2 TNPCB standard for disposal of treat

Sl. No Parameter Unit Range
1 Biochemical Oxygebbemand (BODY) 20°C Mg/l 10
2 Chemical Oxygen Demand (COD) Mg/l 50
3 Total Suspended Solids (TSS) Mg/l 20
4 pH Mg/l 1.0

ed



6.3.3 Treatment Plant options

6.3.3.1 Existing Sewage Treatment Plant

The existing WSP is located at Nathapettai. ins&llation capacity is 14 MLD. This 14 MLD
capacity will be just sufficient to treat the sewage generated from the area covered by the
existing sewerage system. It is not possible to treat additional flow from the adjacent areas.

6.3.3.2 Proposed Sewage Treatment Plant

The following options are possible:

Decentralized sewage treatment plant

Centralized sewage treatment plant
The total extent of project area is 24.42Sq.Km. The quantity of sewage generated from the
project area is expected to be aboli8.93 MLD and 17.15 MLD for the year 2040 and 2055
respectively. Considering the project area, the sewage generation from the project area,
considering the economics of conveying the sewage to the sewage treatment plant and as
suggested it is proposed takie centralized treatment plant.

6.3.4 Treatment Options

6.3.4.1 Selection of treatment process

The selection of treatment process (or combination of processes) depends on:
Capacity of STP
Inlet sewage characteristics
Required treated sewageharacteristic
Intended use of treated sewage (gardening, industrial use etc) or mode of disposal
(ie for on land or inland surface waters or sea)
Location of STP
Land availability (extent and shape)
Cost economics
Simplicity (minimum equipments)
Ease of construction and operation
Availability of skilled manpower for operation
Proven technology worldwide
Ability to take shock load
Aesthetically acceptable

6.3.4.2 Comparison of processes

Treatment processes most widely usedsewage treatment in Tamil Nadue given below:

i) Conventional Activated sludge Process (ASP)
i) Extended Aeration Process (EAP)




iii) Sequential Batch Reactor (SBR)
iv) Moving Bed Bio Reactor (MBBR)
v) Membrane Bio Reactor (MBR)

Tabl e 6.3

&fo NMTpr eerait mMienrAP e f @c anaNe e

Sl. No | Item Description | Activated | Extended [ Sequential| Moving Bed| Membrane
Sludge | aeration Batch Bio Reactor| Bio Reactor
Process | process | Reactor (MBBR) (MBR)
(ASP) (SBR)
1 BOD Removal % 85-95 90-95 90-95 85-95 95-98
2 Total Suspended 85-90 85-90 90-96 85¢ 95 98¢ 99
Solids Removal %
3 Level off Highly Semi Highly Highly Highly
Supervision Skilled Skilled Skilled Skilled Skilled
4 Comparison-O&M 1.10 1 1.05 1.05 1.10
Cost (EA Proces
taken as 1)
5 Comparison Total 1.25 1 1.50 1.10 1.80
capital cost ¢
Excluding land cos
(EA Process take
as 1)
6 Land Requiremen 2.4 2.4 2.4 2.4 2.4

(acres)

6.3.5 Alternatives

Alternative 1
Float the bid with only one specified process with five year of Operation &
Maintenance and with specified norms for power and chemical consumption.
Alternative 2

Selection of bidder will be based on least life cycle cost for 5 years (capital cost and
guaranteed power, chemical & O&M cost for 5 years)While Alternative 1 has been generally

Float the BID as DBOT tender with five years of Operation & Maintenance, leaving the

option of selecting the process to the Bidder from the approtehnologies.

practiced, recent tenders floated / decided by the Municipalities in TamiluNw/e opted
for Alternative 2.




Decision on treatment process will be decided at appropriate time based on the land
availability, mode of disposal etc.

6.4 Selectiorof Sewage Treatment Technology:

Inorderto arrive atthebesE S+ aA0f S aSgl3S GNBIFGYSYyd 2LIA;
and identified new STP for various design horizons, further screening of waste water at certain
catchments/ drains where industrial effluent being discharged needs to be investigated.
Further to this, economic evaluation of few selected treatment options has been done
keeping in view of the experiences available in NRCD projects. Generally, basic considerations
taken into account for selecting most viable treatment option depends upon folpwin
factors:

1. Treatment efficiencies.

2. Capital costs (Civil, Mechanical, Electrical costs).
3. Energy requirements

4. Land area requirements.

5. Operational and Maintenance costs.

Other considerations include, utility of treated effluent andgrpducts from STP like sludge

and biogas. On the basis of description of various alternatives as discussed above, their
advantages and disadvantages, capital costs, operation and maintenastceollected from
various sources have been computed. The data/information given in this table is used as a
bench mark for calculating the anticipated costs of the proposed STP sand selection of
appropriate technology.

Tabl ¢di6ed4 Cycle Cost fioRerdiMUDrent technol ogy
SI.No Assessment parameter Rs
ASP WSP | UASB+| UASB+| MBBR SBR
FPU EAS
Capital Cost 110 55 95 105 120 120
Civil Works Cost 70.00 50.00 75.00 65.00 70.00 |70.00
E &M Works Cost 40.00 5.00 20.00 40.00 50.00 [50.00
Capital Cost 110.00 | 55.00 95.00 105.00 | 120.00 | 120.00

Y




Operation &
Maintenance
Costs

Energy Costs

Annual Power Cost 3.40 0.17 0.68 1.25 1.95 2.05
Annual Repairs Cost

Civil Works Maintenance| 0.70 0.50 0.75 0.65 0.70 0.70
E &M Works Maintenancq 1.20 0.15 0.60 1.20 1.50 1.50
Total AnnuaRepair Costs| 1.90 0.65 1.35 1.85 2.20 2.20
Annual Non Recurring 0.50 0.30 0.60 0.25 0.27 0.27
Costs (Chemicals etc.)

Annual Man power

O &M

Total Annual Man power | 1.60 1.50 1.50 1.60 1.00 1.00
costs

Total Annual O & M costg 7.40 2.62 4.13 4.95 5.42 5.52
Resource recovery by sal 0.70 0.17 0.75 0.75 0.65 0.67
of

Sludge.

Effluent 0.27 0.27 0.27 0.27 0.27 0.27
Total Annual Resource | 0.97 0.44 1.02 1.02 0.92 0.94
Recovery

Life Cycle Cost Evaluatiol

Avg. Land Cogtssumed | 300 300 300 300 300 300
(Per Ha)

Land required in hect. 0.15 0.60 0.30 0.12 0.05 0.04
Cost of Land 45.00 |[180.00 |90.00 [36.00 |15.00 |12.00




Unit Capital Cost includin{ 155.00 |235.00 |185.00 |141.00 [135.00 |132.00
Land

Capitalized cosfor 30 5764.65|5138.06(4708.17| 4330.62| 4497.1 | 4482.91
years @ 9
10%interest rate

ASP-Activated Sludge Plant

WSP-Waste Stabilization Pond

FPU- Final Pollution Unit

EAS Extended Aeration System
MBBR/FABMoving Bed Bio Reactor
SBR Sequential BatcReactor

UASBUp Flow Anaerobic Sludge Blanket

SBR technology is found to be little costlier as compared to UASB+EAS but being the latest
and innovative technology and considering the better performance and effluent quality and
as well as considering the area required for STP, SBR technology haslibpta

Disposal Options

As per the design it is proposed to let the treated disposal in the Nathapleitai But
considering the Environmental, Climate Change, Social factors this was changed into River.
Presently it is revised to let the treated effluent in the Vegavathi River by laying disposal
pumping main for a length of abo@t5km. This decision is actually avoided the impact to the
stagnantwater body i.e. lakén spiteof maintaining the treated effluent standards as per the
TNPCB consent conditions.




7. ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN (ESMP)

The ESMP is developed to mitigate the adverse E&S risks and impactgpobjgab providing
underground sewerage system to the added areas of Kancheepuram City Municipal
Corporation. It explains the mitigation measures, responsibility, implementation ephas
monitoring method, monitoring indicators and frequency during -pomstruction,
construction, operation and decommissioning phases. The Contractor supervised by the PIU
is mainly responsible for the implementation of plans during the project life cVhkeproject
specific ESMP is provided in Tal4l.




Table 7.1 Environment al and Soci al Management Pl an
S. Aspect Mitigation measures Responsibility | Implement Monitoring Monitoring Freque
No. ation phase method indicator ncy
Pre-construction phas
1.1 Engineering All National State regulations and guidances| PIU/PMC, Design/Pre- | Review the Minimum Periodic
design and applicable shall be followed Contractor construction | performance of E&S risk ally
alternative Ensure that the investigation and analysis of design and and impact;
analysis alternative engineering design and technologies, technology and
and the route location of the proposed pipeline route decided for Minimum or
network cause minimum environmental and social the project; and no impact
risk and impact during the project cycle; Consult the experts | on local
Ensure the activities like trenching, excavation, and learn from the | ecology,
pipes joint welding result into minimum or no loss experiences gained | waterbodies
to ecosystem; from such projects | and forest;
Alternatives in  terms, low maintenance elsewhere N
requirements, minimum length of pipeline route Mlnlmum
along the existing roads may cause minimum E&S Impact on
impact. land and
For reducing energy consumption, evaluate use of local N
low-noise and energy efficient pumping systems, communitie
efficient Pumping system operation, and S; anO_I cost
Installation of Variable Frequency Drives (VFDs), effective
and other energy efficient appertunances as and O&M
feasible. efficient.

Construction of compound wall around project
sites / pumping stations, chainrlink mesh above
with climbers and creepers (with sweet scented
flowers) are proposed to act as screen.

Tree cover, shrubs having dense foliage and sweet
scented flowers (preferably in different layers
starting from shrubs in the inner layer) depending
upon space availability) along the compound wall is
proposed. The greenbelt thus developed shall be

well maintained by the Contractor during the




Aspect

Mitigation measures

Responsibility

Implement
ation phase

Monitoring
method

Monitoring
indicator

Freque
ncy

contract period

1.2

Design of
STP

Design process to meet the TNPCB disposal
standards/or better standards for disposal into the
River/ latest standards prescribed as applicable.
Ensuring continuous uninterrupted power supply,
including a backup facility (such as generator) that
would not be affected by floods / other disasters
Incorporate safety system and spill containment in
design for chemical/ chlorine handling like
separate storage rooms, Installation of alarm and
safety systems, including automatic shutoff valves,
that are automatically activated in case of leak,
Installation of containment and scrubber systems
to capture and neutralize during leakage, Use of
corrosion-resistant piping, valves, & equipments,
etc.

Prepare waste and sludge management plan to
ensure safecollection, adequate treatment prior to
reuse / disposaland get it approved by the PIU. The
sludge management plan shall comply with the
consent conditions/ latest regulatory
requirements, and shall do no harm to the
environment and communities.

Provision for online monitoring of crucial
wastewater quality parameters at the inlet and
outlet of the plant

Design shall consider climate risks on construction
and operations of the networks and other facilities

Contractor,
PIU/PMC

Design/Pre

constructio
n

Review of design

Design
complying
with
requirement
S

One
Time

13

Discharge
of treated
wastewate
r

Conduct detailed water quality assessment of
receiving water body at two locations, onein the
upstream and other in the downstream of
discharge point. Adopt mitigation measures if
downstream water usages are seen affected by such
disposal

Contractor,
PIU/PMC

Design/Pre

constructio
n

Review of results

Variation in
the
parameters

Periodi
cal




No.

Aspect

Mitigation measures

Responsibility

Implement
ation phase

Monitoring
method

Monitoring
indicator

Freque
ncy

14

Odor
nuisance

Site layout design of STP within allocatedand,
maintaining adequate buffer to the closest housing
area or any other sensitive receptor The layout
shall be in line with regulations if any in this regard.
Providing a green buffer zone of 120 m wide all
around the STP with flowering (sweet scented)
trees and shrubs in multirows and landscaping.
This will act as a visual screen around the facility
and will improve the aesthetic appearance. Treated
wastewater shall be used for landscaping.

Contractor,
PIU/PMC

Design/Pre

constructio
n

Design review

Design
complying
with
requirement
s

One
time

15

Sewerline

= =

Limit the sewer depth where possible

Sewers shall be laid away from water supply lines
and drains (at least 1 m), if not possible, sewer lines
shall be laid below the water lines. In allcases
possibility of mixing of sewage with water shall be
fully avoided,;

In all cases, the sewer line should be laid deepern
than the water pipeline (the difference between top
of the sewer and bottom of water pipeline should
be at least 300 mm)

In unavoidable cases, where sewers are to be laid
close to storm water drains, appropriate pipe
material(that has no or least infiltration risk) shall
be selected (stoneware pipes shall be avoided)

For shallower sewers and especially in narrow
roads, use small inspection chambers in lieu of
manholes;

Design manhole covers to withstand anticipated
loads and ensure that the covers can be readily
replaced if broken to minimize silt/garbage entry &
would not cause any H&S impacts on road users
Ensure  sufficient  hydraulic capacity to
accommodate peak flows and adequate slope in
gravity mains to prevent buildup of solids and
hydrogen sulfide generation

Contractor,
PIU/PMC

Design/Pre

constructio
n

Review of plan

Plan
meeting the
regulatory
requirement
S

One
time




S. Aspect Mitigation measures Responsibility | Implement Monitoring Monitoring Freque
No. ation phase method indicator ncy
1.6 Climate Design shall consider climate risks on construction and | Contractor, Design/Pre | Review of plan Plan One
risks in STP | operations of the networks and other facilities PIU/PMC - meeting the time
and constructio regulatory
sewerage n requirement
network S
1.7 Odour Layout planning related measures Contractor, Design/Pre | Review of plan Plan One
from 1 Siting of wells within the identified site at an | PIU/PMC - meeting the time
Pumping internal location as far as possible from adjoining constructio regulatory
Stations residential buildings; n requirement
1 Develop green buffer zone around théacilities with S
a combination of tall and densely growing trees,
shrubs and herbs, in multi rows and
creepers/climbers on compound wals or vertical
gardens with sweet scented flowers as per the land
availability to control odor and also act as visual
shield, and improve aesthetical appearance;
1 Provision of high compound wall.

Design related measures to prevent and control odor
from pumping/lifting station operations

f

Proposed wells to be closed using RCC slabs. Desig
of RCC slab to consider both superimposed loads
(human and equipment loads) and severe
corrosion risk from sewer gas from within wells.
RCC Slab to be designed and fixed in a modula
manner such that access to pumps / appurtenances
and other equipment can be provided for
maintenance /replacement /renewal purposes;
Since human intervention is involved and safety
shall be primary and critical consideration,
additional protection by way of a metalled grating /
grill work shall be provided over the sections (or
full cross section if required) where workers will
stand / work for inspection and repair/O&M
purposes;

Provision of passive gas ventilation arrangement by

providing a take-off vent from top of well by




Aspect

Mitigation measures

Responsibility

Implement
ation phase

Monitoring
method

Monitoring
indicator

Freque
ncy

positioning vent in such a way that cover slab
fitment/movement/drawal if required for
maintenance purposes is not compromised.

Height of vent to be provided appropriately and a
minimum 2 m above the lintel level (top level) of
window(s)/passageways/doors in the nearby
adjoining buildings.

Provision of odor control/mitigation system as per
site conditions / requirements. Suitable granular
activated carbon filter with bird-screen fitted at the
vent outlet to control odor. Size of GAC (including
material size) should be selected based on theeat
diameter and expelled air flow rate expected,;

In locations / cases where sewage flow in the
present to intermediate design stage is envisaged to
be low, position of the submersible pumps and
design of the collection well floor by providing
necessary side benching / sloped flooring to allow
for higher submergence during low flow shall be
made to ensure regular pump operation and avoid
sewage stagnation beyond the permissible limit;
Diesel Generators shall be provided for all pump
stations and in cases of lift stations with space for
control room. In cases of lift manholes (roaeside or
road-center type structures with only provision of
kerb-side kiosk), an electrical cutout provision
shall be made for connecting an Emergency Mobile
/ Skid Mounted Diesel Generator for pumping out
during long period of electricity supply
interruption;

Develop standard operating
procedures/operational manual for operation and
maintenance of lifting and pump stations; this shall
include measures for emergency situations;




S. Aspect Mitigation measures Responsibility | Implement Monitoring Monitoring Freque
No. ation phase method indicator ncy
1.8 Visual Ensure that the design of the water pipeline causes| PIU/PMC, Design and | Review detailed Visual Monthly

impacts no visual impact to the landscape, local scenery and Contractor construction | layout plan; and measures are

sustain the aesthetic importance in project area; phase site inspection addressed in

Ensure construction of pipeline  without layout plan;,

obstruction to natural topography and flow of and

water into water bodies;

Maintain limit on the outdoor security lighting for No visual

unobtrusive sight to people; and impact due to

Make use of local material and appropriate construction

construction techniques. of structures
at pumping
house in
project.

1.9 Noisefrom Procure good quality latest technology high | Contractor, Design/Pre | Design review Compliance | One
Pumping pressure pumps that guarantee controlled noise at | PIU/PMC - with time
operations a level of around 80dB(A) at a distance of 1 m constructio requirement

Use appropriate  building materials and n S
construction techniques for pump houses which
can absorb sound rather than reflect noise

Use acoustic enclosureg manufacturer specified,
for all pumps, motors

Procure only CPCB approved generators to meet air
emission and noise level requirements

Provide sound mufflers for ventilators in the plant
rooms; and sound proof doors

Provide ear plugs designated for noise reduction to
workers

Plan green belts around all SPS, LS, STPs etc.

1.10 | Energy Choice of pumps: Installation of VFDs at all | Contractor, Pre- Review design and Onetime
efficiency in pumping stations. PIU/PMC construction | specifications
project All equipment and apperturancesto be certified phase

and of good energy star ratings.

1.11 | Utility Identify the common utilities to be affected such as | PIU/PMC, Pre- Review detailed Utilities Onetime
relocation telephone cables, electric cables, electric poles| Contractor/ construction | layout plan and site | shifted in

water pipelines, public water taps, etc; and Authority of phase inspection




Aspect

Mitigation measures

Responsibility

Implement
ation phase

Monitoring
method

Monitoring
indicator

Freque
ncy

Seek prior approval and inform the concerned
agencies for utilities shifting before construction
starts.

concerned
utilities

time where
necessary

1.12

Permits and
approvals

= =

Obtain all permits and approvals required during
pre-construction, construction, operation and
decommissioning phases and follow permit
conditions.

These shall be made available from the TNPCB
PWD, and other line departments like
National/State highways, Traffic, Police, Telecom,
Electricity, etc and regulators of the State and
Central governments as applicable.

Obtain prior permission for tree cutting.

Ensure that all necessary approvals for
construction to be obtained by contractor like
labour licence / labour insurance are obtained
before start of construction.

PIU/PMC,
Contractor

Contractor

Before
construction
commences

Keep record of all

permit, approvals

and authorizations

Permits and
approvals are
available

One to
two
times

1.13

Source of
Materials

Obtain  construction materials only from

government approved quarries with prior approval

of PIU.

PIU to review, and ensure that proposed quarry
sources have all necessary clearances/ permissions
in place prior to approval.

Contractor to submit to PIU on a monthly basis
documentation on material obtained from each
sources (quarry/ borrow pit)

No new borrow areas, quarries etc., shall be
developed for the project; if unavoidable,
contractor to obtain all clearances and permissions
as required under law, including environmental

clearance prior to approval by Kancheepuram City
Municipal Corporation and/or any authorities as

required.

PIU/PMC,
Contractor

Pre-
Constructio
n and
Constructio
n Phase

Records, approvals

Approvals
available

Periodic
ally

1.14

Material
storage and

Storing the pipeline fittings and associated

materials;

Contractor/
PIU/ PMC

Pre-
construction

Site inspection

Location
and its

Semi
annually




S. Aspect Mitigation measures Responsibility | Implement Monitoring Monitoring Freque
No. ation phase method indicator ncy
portable Establish a suitable place for site camp at the start access; and
office cabin of the civil works, which will allow for site offices in
portable cabin. Basic
facilities and
civic
amenities.
1.15 | Labour Identify the suitable building in terms of location, | Contractor During Pre- | Visual inspection; All the Everyda
accommoda sufficient area,access, security, basic amenities, etc construction facilities y
tion and If labour camp is established, design and location Consultations with | available as
facilities shall be finalised in consultation with the Engineer labour, and local per law and
and in line with regulations, prior to start of communities standards;
establishing the camp. nearby;
Follow all relevant provisions of the Contract o ) Assess the
Labour (Regulation and Abolition) Act, 1970, IFC Site inspection; satisfaction
guidelines, the Building and other Construction level of
Workers  (Regulation of Employment and Facilities made labourers;
Conditions of Service) Act,1996, ILO convention 62 available;
Safgty provisions (Builling) Convention gnd Type of illness and Cordjal
applicable laws for rented labour accommodation; : : relation
: : . L its causes; and
The location, layout and basic facility provision for between
labour accommodation shall be reviewed by the Discussions about | labour and
Engineer/PIU/PMC and suggestions to be the level of health | local
communicated to the contractor prior to the awareness and communitie
construction; S;

Maintain necessary living accommodation and
ancillary facilities in functional, safe and hygienic
conditions; accommodation & other facilities shall
be appropriate for male and female workers also
ensuring required privacy.

Provide drinking water, water for other uses, and
sanitation facilities for employees, drinking water

should be regularly tested to confirm that drinking

water standards are met.

Provide adequate number of toilets, bathing area,
kitchen, safe fuel/l LPG for cooking and
uncontaminated water for drinking, cooking and

safety precautions
taken by the
workers while
working on the
work site.

Easy access
of first-aid
box with
required
medicine
and
accessories
at each
working
site, labour
accommoda




S. Aspect Mitigation measures Responsibility | Implement Monitoring Monitoring Freque
No. ation phase method indicator ncy
washing; tion, labour
Prohibit employees from cutting of trees for and office to
firewood; fire wood not allowed:; workers all
Labour accommodation and temporary rest areas the time;
near work sites shall provide protection from heat, and
rain, flooding, insects, snakes and mosquitoes. It
should haveadequate provisions for water, toilets, Arrangeme
emergency such as fire safety, first aid, security, etc nt made
Adequate health care and periodic health check ups with the
is to be provided for the workforce; Doctors at
Ensure adequate water supply in all toilets and the nearest
urinals; Provide separate toilets/ bathrooms for government
women laborers and shall be screened from those health and
for men (marked in vernacular language). medical
Provide first aid medical kit at labour center/
accommodation, temporary labour shed and private clinic.

working site; train the labour for usage of items in
injury, emergency, coordinate with nearest
government and private medical centers for the
medical services, display the amtact number of
medical doctor(s) and keep a vehicle for emergency
travel all the time; Labourers shall be trained on
emergency medical response

Separate the workers living areas and material
storage areas clearly with appropriate fencing and
separate entry and exit.

Camp shall be provided with proper drainage, there
shall not be any water accumulation.

As per provisions of WHO and MOHFW guidelines
of Covid19, sanitizer, soap, mask, etc. should beg
made available in sufficient quantity and its use by
the workers mandatorily and maintain social
distancing all the time;

SWM shall follow segregated storage, collection,
Transport, Treatment and Disposal in lie with SWM




Aspect

Mitigation measures

Responsibility

Implement
ation phase

Monitoring
method

Monitoring
indicator

Freque
ncy

Rules, 2016. The contractor shall provide garbage
bins (separate for wet and dry wastes) in the camps
and ensure that these are regularly emptied and
disposed off in ULB SWM facilities in cordination
with the PMC/PIU. NO wastes shall be thrown
around / dumped. If required bin composting may
be well maintained in the camp & recyclables taken
to nearby MCF/MRF

Ensure medical tests and treatment of Covid9
positive cases and other infectious diseases
immediately; and

Maintain the required data and documents at site
and regularly submit the compliance report to the
PIU.

Remove all wreckage, rubbish, or temporary
structures which are no longer required.

At the completion of work, camp area shall be
cleaned and restored to preproject conditions, and
submit report to PIU, PIU to review and approve
camp clearance and closure of work site.

1.16

Public
disclosure

Ensure timely and fully project information
dissemination through distribution of prior notice,
pamphlet in local language, oralcommunication,
meetings, websites, etc.

PIU/PMC,
Contractor

Pre-
construction
phase

Consultation with
potential temporary
economic impacts
and other
stakeholders

Methods
used for
public
disclosure;
and

Project
awareness.

Onetime

1.17

Grievances
redressal
system

Establish the efficient grievance redressal
mechanism and accordingly constitute the
grievance redressal committee (GRC) as outlined in
the ESIA project level with representatives of all the
stakeholders as members, including women and
vulnerable groups of local communities;

Ensure the wider publicity of procedure,

functioning and availability of GRC since the

PIU
/PMC,
Contractor

Project life
cycle

Review the
proceeding and
minutes of
meetings; and

Consultations with
the members of
GRC.

GRC
established;

GRC meetings
held;

Number

of cases

Monthly
or as
required
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inception of the project; received
1 All the grievances received shall be acknowledged and
and proper recording and tracking should be resolved,;
carried out;
1 GRC will adjudicate the complaints in @ weeks Decision
depending upon the severity of case; taken
1 Convenor will be the coordinator for organizing within a
GRC meetings as required, writing the proceedings, timeframe;
minutes of meeting, informing the aggrieved party and
about the decision of GRC, etc;
Court case
filed or
withdrawn.
1.18 | Sensitive The sensitive areas like Schools, hospitals, religioug PIU/PMC, Pre- Site inspection Location Periodic
Areas places and others to be provided with suitable noise | Contractor construction and its ally
barriers and safety measures, prior to the start ofvork phase access; and
in order to minimize the dust and noise impacts due to
vehicle movement during construction and their Basic
effectiveness to be checked. facilities and
civic
amenities.

1 Construction and

operation phases: All National State regulations and gu

idances applicabl

e shall be followed Irrespective of the

contents of this ESMP

2.1 Labour 1 Obtain site management and labour plamapproval | Contractor, Constructio | Review site Number and | Periodic
mobilizatio from the Convenor; and PMC/PIU n phase management and date of ally
n Accordingly, mobilize the labour on worksite for labour plan; and labour
the laying of sewer line, machine hole, chambers Site inspection mobilization
and construction of pumping stations, lift stations ; and Date of
and control rooms if any. starting
1 Contractor shall prepare a Labour Management works.
Plan which shall be reviewed by the Engineer in
charge of PIU and approved.
2.2 Appointme | 1 The contractor will appoint qualified and | Contractor Pre- Review reports Compliance One
nt and experienced Environment Health & Safety Officer Constructio | and records at siteto all time
Mobilizatio (ESHO), who will be mobilized prior to start of n Phase ESHS
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n of works. requirement
Environmen | §  Appointment and availability of EHSCthrough-out Project s
t, Health& the project cycle to ensure ESMP implementation. Cycle
Safety 1 EHSO will dedicatedly work and ensure
Officer implementation of Environmental Management
Plan including Occupational, Health and Safety
measures during the project implementation.

2.3 Submission | Contractor shall prepare contract -specific and site | Contactor Project Review of reports Complianc One
of updated | specific ESMP as below cycle and records e at the time /
environmen | § Submission ofupdated ESMP to the PIU/PMC prior site As and
tal & social to start of construction. when
managemen | § For sites near parks, schools etc, location wise need
t plan Occupational Health & Safety, Community Health & arises
(ESMP)/ Safety plans shall be prepared by the contractor as
ESMP part of the updated ESMP
implementa | §  Sitespecific Hazards may be identified prior to start
tion and of works shall be done and be included in the
reporting updated ESMP

9 Contractor shall prepare SEP, LMP, &%te
Management Plan including Sludge Management
Plan as required.

I The Updated ESMP shall also cover the propose
trainings, green belt for all facilities, work permit for
all hazardous works including excavations anevork
underwater and others; including lighting, type of
PPEs & hazard assessment, work in confined space
work on heights, trench/ excavated area|
management, lighting, restoration of roads after
laying pipes, flag men, and lighting for large
ANOE DI votkumdah near water.

1 All workers staff to be trained; OHS during
emergencies, heat waves.

1 Timely submission of monthly monitoring reports

including documentary evidence on ESMP

implementation such as photographs.
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2.4, Site 1 Identify the number of trees that will be affected | Contractor, Constructio | Review site No tree Monthly
clearance with girth size and species type. Avoid tree cutting | PIU/PMC n phase management and cutting
and loss of vegetation, shrubsgrasses, etc. to the labour plan; and Minimum
Tree cutting maximum extent possible; vegetation
1 Trees where necessary shall be removed from the Site Inspection. loss;
construction site before commencement of
construction with prior permission from the Number and
concern department and other authority as species of
applicable; trees cut
1 Compensatory plantation for every tree cut by way and
of re-plantation at ten times the trees cut; replanted,
1 Growth and survival of trees planted shall be and
ensured and monitoring should be conducted at
least for 3 years. Survival rate of plants shall be Survival of
reported to the PIU/PMC on monthly basis; number and
§ Contractor shall develop plantation program for species of
the site; trees planted.
1 Greenbelt will be developed around the site.
2.5. Site 1 Disturbance to land surface contours to be kept to | Contractor, Beginning of | Site inspection Natural One
preparation minimum; PIU/PMC construction drainage time and
1 Maintain the natural drainage pattern existing maintained; periodic
onsite; and ally
1 Adequate drains and slopes to be laid across the
proposed project site prior to start of excavation Minimum
work to ensure adequate cross drainage; and excavation
1 Ensure that the earmarked operational area for for drainage
laying of pipeline and pumping house is barricaded and levelling
with hard barricades to prevent any fall; specific
access (entry and exit) points.
1 Barricading of the earmarked sites, besides the
safety, will limit the disturbances or construction
impacts to the adjacent areas within the premises.
1 Necessary precautions such as bracing / shoring in

the trench will be provided for trenches of more

than 1.2 m deep or as required based on site
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conditions.
2.6 Site Camp Locate the suitable place for site camp at the start| Contractor, Prior to Review approved Approved Once
of civil works for the labours constructing sewer | PIU/PMC start of site camp and site | site plan
line/ pumping station at a place approved by the construction | office layout; and layout; and
PIU; Area
Provide water and/or other facilities at the site Site inspection outside the
camp; site camp
Establish a suitable site office in portable cabin at and site
the start of the civil works in the land provided at office
pumping station; and designated
Designate the area beyond the boundary of the site as
as NoGo areas for all personnel on site. No-go area.
No vehicles, machinery, materials and people shall
be permitted in the No-Go area at any time without
the permission.
Register on entrants shall be maintained by the
security personnel
2.7 Barricading Ensure that the construction site should be | Contractor Prior to Site inspection Proper Onetime
working barricaded at all time with adequate marking, flags, start of barricading
site reflectors etc. to isolate it from other operating construction in place; and
areas; and Accident or
Barricade the sewer pipeline route and identified casualty
construction sites prior to construction activities. reported
2.8 Stakeholder Undertake detailed mapping and analysis of key| Contractor/ Constructio | Consultations with | Awareness Regularl
consultatio stakeholders. Based on the stakeholder analysis| PIU/PMC n phase local communities, | level of y
ns stakeholder engagement plan is prepared that will beneficiaries, stakeholder

be updated as required,;

Ensure that stakeholder including impacted
persons are consulted and made aware about the
DOI EAAOGGEO bHOODPI OAn OE ¢
measures and time frame; and

Maintain the records and documentation of the
procedure followed and the output of stakeholder
engagement.

potential
temporary
economic impacts
and other
stakeholders

S,
particularly
the local
communitie
S,
beneficiaries
of the
proposed
water




S. Aspect Mitigation measures Responsibility | Implement Monitoring Monitoring Freque
No. ation phase method indicator ncy
supply; and
Perception of
local
communities,
POTENTIAL
TEMPORARY
ECONOMIC
IMPACTSs
about the
project and
its impact
and
mitigation
measures.
2.9 Traffic Route for use by construction traffic within site to | Contractor, Constructio | Review traffic Implementa
managemen be planned with proper signage, flagman, barriers | PIU/PMC n phases management plan; | tion of
t and safety to minimize encountering of workers and traffic
with vehicles as per National Road Safety Policy Site inspection manageme
2010. nt plan
Route for movement of heavy machinery shall be adequately;
designated to avoid the soil compaction in other
areas: Number of
All vehicles deployed at site shall be certified for complaints
pollution under control (PUC), undertake regular received;
maintenance of vehicles; and
Transportation of construction material shall be Incidence of
accidents

generally scheduled in during norpeak hours;
Locate entry and exit points in areas where there is
low potential for traffic congestion.

Holding area shall be provided within the site for
vehicles waiting to deliver loads at site to avoid
gueuing outside the site;

Ensure that the vehicles follow speed norms of the

traffic department; and
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Investigate and respond to complaints about traffic.

2.10

Accessibilit
y to
adjacent
landuses

= (=2

Provide pedestrian access in all the locations; provide
wooden/metal planks with safety rails over the open
trenches at each house to maintain the safe access.

f

Leave spaces for access between mounds of soil o
material or wok areas to maintain access to the
houses / properties. Access to any house or
property shall not be blocked completely; safe
alternative arrangements, at least to maintain
pedestrian access aall times to be provided

Inform the affected local population about the work
schedule a week before, and a day before to start o
work

Plan and execute the work in such a way that the
period of disturbance/ loss of access is minimum.
Keep the site free from all unnecessary
obstructions;

Notify affected public-by-public information
notices, providing signboards informing nature and
duration of construction works and contact
numbers for concerns/complaints.

At work site, public information/caution boards
shall be provided including contact for public
complaints

Contractor,
PIU/PMC

Constructio
n phases

Site Inspection

Number of
grievances
received

Periodic
ally

2.11

Constructio
n material
and
machinery

Modern machineries such as JCBs, poclain
roadroller, etc. shall be used toincrease work
efficiency and minimize the construction period;
During the operation of all such heavy vehicles,
equipments and machinery at ay point, adequate
safeguards shall be taken to ensure safety of
workers and communities; including providing
trained flag men with whistles, flags/barricades,
lighting etc as appopriate. Drivers shall have vald
licence for such operations and shall not be under

intoxication

Contractor,
PIU/PMC

Constructio
n phase

Review the
material
procurement
detail; and
Site inspection

Noise level
and working
of heavy
machineries
in order;
and

Construction
material and
its

transportatio




S. Aspect Mitigation measures Responsibility | Implement Monitoring Monitoring Freque
No. ation phase method indicator ncy
1 Ensure that material transported is properly n follow the
covered with Tarpaulin, and sprinkled with water norms.
to reduce dust emissions and other appropriate
measures.
1 Schedule material deliveries after daylight hours;
1 Identify and repair minor leaks and prevent
machineries/equipment failures.

2.12 | Constructio | 1 Ready mix concrete (RMC) will be outsourced and| Contractor, Constructio | Site inspection; and | Clean and Periodic
n material contractor shall identify designated covered area | PIU/PMC n phase organized ally
storage for storage of construction material such as Review the material | storage site;

pipeline fittings, etc. with proper marking and record maintained. | and
Constructio measures to avoid dust emissions;
n works 1 Construction material stored in open shall be Incidence of
(concrete, covered in order to avoid windblown dust injury in
Cement, emissions; loading,
etc.) f Ensure and maintain record of proper stacking, unloading
loading and unloading of material and provide and handling
sufficient space for the movement of heavy vehicles the material.
inside the yard,;
1 Ensure handling the construction material safely by Visible
the labour; concrete on
1 Use readymix concrete outsourced for the works site; and
on pumping station and lift station site and o
construction of machine holes and chambers to the Contaminatio
maximum extent possible n of water
f If required, ensure that cement is mixed omortar and soil.
boards or appropriate surfaces and not directly on
the ground.
2.13 | Top soil 1 Topsoil removed prior to commencement of | Contractor, Constructio | Site inspection; and | Incidence of | Regularl
protection construction activities shall be stored (stockpile no | PIU/PMC n phase erosion; y
higher than 2 meter) safely andseparately without Assessment of
slippage or flow, and reused for backfilling and disturbed (project Storage
landscape development within the project area; components and uses
1 Keep topsoil stockpiles in an area protected from construction area) | of top soil;
the wind and water; and
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Land disturbance shall be restricted to the footprint and undisturbed
of the project components and remaining area will area. Topsoil
be kept undisturbed to the extent possible; erosion on
Ensure suitable control of runoff during the adjacent land.
construction phase to prevent erosion of topsoil on
adjacent land and undeveloped portions of the site;
and
All excavations should be closed safely at the
earliest before the start of rainy season.

2.14 | Noise from Servicing of all vehicles, machinery, power| Contractor, Constructio | Review of Level of Regularl
vehicles and generating equipment shall be done regularly as| PIU/PMC n phases monitoring records | noise y
machineries PpAO OEA 1 AT OEAAODBOAOBEO generated;

routine servicing operations, the effectiveness of Random Noise and

exhaust silencers will be checked and if found measurements Number of
defective will be replaced; registered
All machines to be used shall conform to the complaints

relevant Indian Standards (IS), will be free from
patent defect, kept in good working order, properly
maintained and inspected regularly;

Acoustic enclosure measures will be provided
during operation to reduce noise level of DG set;
Minimize noise from construction equipment by
using vehicle silencers, fitting jackhammers with
noise-reducing mufflers, and use portable street
barriers to minimise sound impact to surrounding
sensitive receptor;

Construction activities shall be carried out in a
planned manner restricting high noise generating
construction activities only during daytime;

Consult local communities in advance of the work
to identify and address key issues, and avoid
working at sensitive times, such as religious and
cultural festivals.

Contractor will maintain the proper record for all
the construction vehicles which shall have the valid
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fitness certificate, NOC, insurance, etc.
Maintain maximum sound levels not exceeding 70
decibels (dBA) when measured at a distance of 10
m or more from the vehicle/s.
Regular monitoring of noise shall be conducted at
site during the operations of machines and
equipment; and
Technicians/mechanics/workers working on noise
generating machineries will use PPEs such as ea
plug, muffler, etc.
2.15 | Dust Immediately consolidate the backfilled soil and | Contractor Constructio | Site inspection; Emission Regularl
emissions restore the road surface, this will also avoid any n phase from y
business loss due to dust and access inconvenienc Incidence of dust construction
of construction work. plumes; and site;
Employ best construction practices, speed up
construction work with better equipment, increase Review of dust Incidence of
workforce, etc., in the areas with predominantly emission control dust plumes
commercial, and with sensitive landuses like measures. observed;
hospitals, and schools.
Consult businesses and institutions regarding Dust
operating hours and factoring this in work mitigation
schedules. measures
Provide sign boards for pedestrians to inform followed,;
nature and duration of construction works and and
contact numbers for concerns/complaints.
Avoid clearing of vegetation untilabsolutely Number of
necessary; complaints
received.

Trucks carrying construction material shall be
adequately covered with tarpaulin sheet to avoid
the dust pollution and the material spillage;

DG set shall have permits & adequate stack height
as per TNPCB requirement;

Dustlevels will be controlled, through spraying of
water from water tankers fitted with pressurized

fine spray;
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Maintain all generators, vehicles, vessels and other
equipment in good working order to minimise
exhaust fumes; and
Locate soil stockpiles in sheltered areas where
they are not exposed to the erosive effects of wind.

2.16 | Air quality Provide a dust screen (6 m high) around the | Contractor Constructio | Site inspection; Fuel Regularl
construction sites of pumping and lifting stations, n phases emission y
provide 2 m high barricades for the sewemworks. Incidence of air from
Damp down the soil and any stockpiled material on pollution; and vehicles;
site by water sprinkling. (water sprinkled 3-4 times
a day - before the start of work, 12 times in Review of fuel Air
between, and at the end of the day). when working emission control pollution
in the roads there should permanently be one measures. mitigation
person responsible for directing when water measures
sprinkling needs to take place to stop the dust followed;
moving and
Water sprinkling, cover dumping and stockpiles of
lose material with plastic sheets or nets, Number of
particularly in windy conditions should be used to complaints
reduce airborne dust at construction sites; and received.

Control dust generation while unloading the loose
material (particularly aggregate, sand, soil) at the
site by sprinkling water and unloading inside the
barricaded area; minimize the drop height when
moving the excavated soil

Clean wheels and undercarriage of haul trucks
prior to leaving construction site

Ensure that all the construction equipment,
machinery is fitted with pollution control devises,
which are operating correctly, and have a valid
pollution under control (PUC) certificate.

No vehicles or plant to be left idling at site;
generators to be at placed maximum distance from
properties

Maintain all vehicles, DG sets/generators and
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other equipment in good working condition to
minimise GHG emission, exhaust fumes, etc.;
1 Avoid excavation, handling and transport of
materials which may generate dust under high
wind conditions or when a visible dust plume is
present;
1 Prevent burning, fire, use of wood for cooking in
the project sites to avoid air contamination.

2.17 | Measures of | Contractor shall ensure that the existing asbestos| Contractor, Constructio | Site inspection; Incidence Regularl
handling cement pipes are not disturbed during construction. In | PIU/PMC n phases of y
existing case any need arises during construction, Review of measures| damage
Asbestos Asbestos management plan shall be prepared by and records to AC
Cement the contractor in line with the Hazardous wastes pipes
pipes management rules, 2016 and got approved from

PIU.

9 Labourers shall be made fully aware of the risks
involved and be provided training to handle
hazardous wastes.

2.18 | Undergroun | § Contractor shall ensure that all vehicle/machinery | Contractor Constructio | Site inspection; and | Fuel or Regularl
d water and equipment operation, maintenance and n lubricant y

refueling will be carried out in such a manner that &operation | Review of spillage;
spillage of fuels and lubricants will not contaminate phases spillage and
the ground water. control
1 Workforce will be trained about environmental measures. Underground
pollution aspect and activities should stop water
immediately and resume only when problem is pollution
resolved; and mitigation
1 Faulty equipment, vehicles and other source of measures
possible oil and lubricant contamination should be followed.
repaired on priority and must be kept in good
condition all the time.

2.19 | Protection 1 Contractor shall ensure that all vehicle/machinery | Contractor Constructio | Site inspection; and | Fuel or Regularl
of lakes/ and equipment operation, maintenance and n phases Review of spillage | lubricant y
waterbodie refueling will be carried out in such a manner that control measures. spillage;

s/ spillage of fuels and lubricants will not contaminate and
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the waterbodies and construction of pipe carrying
Surface bridges across the rivers/ waterbodies; Changes in
water 1 Storage of fuel and lubricants shall be away from water quality
quality waterbodies.

1 Store fuel, construction chemicals etc., on an water
impervious floor, also avoid spillage by careful pollution
handling; provide spill collection sets for effective mitigation
spill management, training shall be provided to measures
workers on this followed.

1 Avoid stockpiling of earth fill especially during the
monsoon season unless covered by tarpaulins or
plastic sheets;

1 Waterbodies need to becordoned off by using
protective barriers such as green cloth and
subsequently plantation; and

1 Install temporary silt traps, oil traps, or
sedimentation basins along the water leading to the
water bodies;

9 Dispose any wastes generated by construction
activities in designated sites;

I Construction works shall be restricted during the
moNsoon seasons.

1 Conduct surface quality inspectionas per the
Environmental Monitoring Plan

1 In case of waterlogging, water will be pumped out
during the construction of pipelines.

2.20 | Measures Following measures shall be ensured to prevent any Contractor Constructio | Site inspection; and | Changes in Regularl
for pipe impact on the surface water quality during construction n phase Review of water quality |y
carrying of pipe carrying bridges. measures.
bridges Water

The pipe carrying bridges shall beconstructed pollution
during non-monsoon period. mitigation
measures

followed.
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Adequate care shall be taken to avoid deposition
disposal of construction waste / accidental spillage of
construction material into the river.

While laying the foundation for piers, coffer dam shal
be constructed for each pier foundation in order to
provide water free regime for speedy construction of
piers for pipe carrying bridge.

Supporting piers for pipe carrying bridge shall be
designed not to obstruct the flow.

Foundation of pillars shall not be above the bed leve

Personal protective equipments shall be ensured tg
the labourers and supervising officials.

Labourers shall be provided with periodical training
on emergency preparedness.

On completion of pier construction, coffer dam shal
be removed and river bed shall be restored to its
original condition.

Permission shall be obtained from PWD for constructior]
of PCBs and conditions stipulated therein shall b
complied with during construction.

2.21

Protection
of
archaeologi
cal and
heritage

Any work involving ground disturbance can uncover and
damage archaeological and historical remains. For thi
project, excavation will occur in project sites for
foundations, laying pipelines, and for construction of
MPS. There are seven protected monumentgithin core
area of the project town. The proposed project located ir
added areas does not have any of the project sites
alignment falling within the regulated boundary of the

monuments. However, There are several temples an

Contractor, PIU

/PMC

Constructio
n phases

Site inspection; and
Actions taken by
the workers, PIU
and ASI.

Discovery of
archaeologic
al/

paleontologi
cal material;

Level of
awareness
among
workers;

When
occurren
ce of
chance
finding
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other religious sites in the project area and hence
adequate precautions are to be taken during
construction not to disturb them. Further, in case chancg
finds are recognized during excavation, all necessar
measures are to be taken to ensure they are pretted
and conserved.

Construction contractors follow these measures in

conducting any excavation work.

1 Conduct training to impart knowledge and ceate
awareness among the workers, supervisors an(
engineers about thesignificance of archaeological
paleontological and geological aspects and th
applicable AMASR 2010 and Indian Treasure Trov|
Act, 1878 andchance found during excavation work.

1 The fossils, coins, articles of value of antiquity
human skeletal and other remains or things might bg
exposed during construction activities. In such
situation, stop the work, do not remove and damage
any article

i Stop work immediately to allow further
investigation if any finds are suspected and take an
action they require to ensure its removal or
protection in situ.

1 Inform the concerned authority (Archaeological
Survey of India) immediately to takeaction per
referred Act and recommence the work after
receiving written permission; and Also, prevent any
type of impact on the cultural heritage, monument,
etc.

1 Appropriate chance Find Procedures shall be also
applied in agreement with concerned authorities to
chance found flora & fauna

and

Protection
and
reporting of
identified
material
when
discovered.

2.22

Safety of
workforce

1 Every new job, site work shall start with Hazard
Assessment by the ESHO and the
Engineer/PIU/PMC

1 Special care shall be taken for all

laying,

Contractor,
PIU/PMC

Constructio
n phases

Site inspection; and

Observation of

workers with PPE

and safety

Quantity
and timely
supply of
PPEs;

Everyda
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maintenance works on sewers in line with measures while
applicable regulations and guidelines on Manual working on work Awareness
Scavenging as applicable to Project components site. level about
The SOPs that would developed by the Project fully, the use of
in line with the existing regulations and guidance PPEs; and
shall be followedby the Contractors Incidence of
Adequate precautions shall be taken to prevent the injury,
accidents from the work or machineries. All gcpld_ent,
machines shall confirm to the relevant Indian infirmity.

Standards Code and shall be regularly inspected for|
its working condition;

Provide H&S orientation training to all new
workers to ensure that they are apprised of the
basic site rules of work at the site, personal
protective protection, and preventing injuring to
fellow workers.

Where loose soil is met with, shoring and strutting
shall be provided to avoid collapse of soil.

Provide job specific safety induction training,
including environmental awareness and ensure
daily toolbox talk to workers at the working area;
Ensure availability and mandatory use of PPEs at
the site;

Use of protective footwear and protective goggles
by the workers involved in mixing of materials like
cement, concrete etc. at sites;

Use of earplugs by the workers exposed to loud
noise, and those engaged in crushing, compaction
concrete mixing operations;

Ensure sufficient quantity of all PPEs, necessary|
safety appliances such as safety goggles, helmets
boots, safety belts, ear plugs, mask, etc. to workerg
and staffs;

Disallow worker exposure to noise level greater
than 85 dBA for duration of more than 8 hours per
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day without hearing protection. The use of hearing
protection shall be enforced actively.

For workers working at elevated levels (@6
feet/1.8m), ensure adequate fall protection system
like qguardrails, equipments including safety
harness, safety nets etc and safe working platform
are provided.

Adequate measures and care to be taken whilg
approaching any open water bodies for
construction of bridges or any other works. Ensure
railing around such sites are intact and in good
condition; and adequate PPEs and control
measures shall be ensured in adton to floats &
harnesses

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

2.23

Work-zone
safety
Managemen
t

All work spaces shall have adequate lighting at all
times of day and night, watch and ward as required,
and hard barricading with reflectors.

All opened trenches shall be closed once work is
over at the place, temporarily (but safely) or
permanently and awareness boards that such an
opening & work site exist shall be provided at least
200m on all sides of such trench.

Temporary barricades shall be provided to
delineate construction zone as well material
stacking areas. The construction site and the labour
facility shall be appropriately barricaded to prevent
entry and accidental tresspassing of workers, staff
and others into the construction sites.

Ensure adequate fall protection system like
guardrails, safety nets etc and safe working
platform are provided.

Contractor,
PIU/PMC

Constructio
n phase

Site inspection

Incident Reporting

Availability of
safety
measures

Absence of
safety
Incidents

Everyda
y

As and
when
occurs
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All operational areas shall be access controlled.
Watch and ward facilities at all times shall be
provided by the contractor.

Adequate signages shall be provided indicating the
work and type of precautions required which are
easily understood by workers, visitors, and the
general public as appropriate.

Mark and provide sign boards for hazardous areas
such as energized electrical devices and lines
service rooms housing high voltage equipment, and
areas for storage and disposal. Al signoards shall be
well lit at all times

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

In excavations for longitudinal surface road drains,
culverts etc., a high visibility warning and retro
reflective signage shall be displayed in vermicular
language and English.

Entry of unauthorized persons should be
prevented.

Excavations will be adequately barricaded and well
lit z with signages/info boards.

There shall be adequate lighting arrangement at
night and adequate barricading to prevent mishaps
after construction activity ceases for the day.
Provide temporary traffic control (e.g. flagmen) and
signs where necessary to improve safety and
smooth traffic flow.

Minimize the duration of time when the sewer
trench is left open through careful planning; plan
the work properly from excavation to refilling and
road relaying.

At sensitive locations particularly where there are
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schools and markets close to the road, awareness o
safety issues will be raised through neighborhood
awareness meetings

All drivers and equipment operators will undergo
safety training.

Maintain regularly the construction equipment and
vehicles; use manufacturerapproved parts to
minimize potentially serious accidents caused by
equipment malfunction or premature failure.

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

Documentation of work-related accidents, proper
maintenance of record and reporting.

2.24

Removal of
rock during
excavation

Controlled
Blasting

During excavation for works, wherever removal of
rock is identified, alternatives like drilling and
chiselling, controlled blasting etc will be examined
and the suitable technology shall be finalised
depending upon the site conditions. Following
measures br ensuring safety shall be ensured
during controlled blasting.

Carryout controlled blasting with all safeguard in
consultation with PIU and other relevant
authorities so that blasting activities with the least
potential to generate impacts are conducted during
periods of the day which will result in least
disturbance; especially near schools and other
sensitive receptors.

Permission shall be obtained from The District
Collector for controlled blasting for excavation.
Conditions stipulated in the permission issued by
the District Collector shall be complied with during
implementation.

The contractor shall submit a blasting plan in

Contractor,
PIU/PMC

Constructio
n phase
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advance to PIU; and implement in accordance to the
plan.
An emergency response system shall be developed
at the site level to address the situations emerging
due to accidents or any other unfortunate incidents
pertaining to human and structure safety. Training
related to controlled blasting activity will be
included in the overall safeguards training
programme meant for PIU and Contractor.

For the diversion of traffic in the blasting area, the
contractor shall prepare a traffic management plan
and obtain permission from KCMC and traffic
police.

Blasting shall be done through a licensed Explosive
Contractor only

For controlled blasting, explosives including
blasting caps shall be transported to the blasting
site only through exclusive vehicle in safe manner
in accordance with the requirements of the blasting
license. After blasting is over, the balance
explosivesshall be returned to the licensed storage.
Cost for implementation of mitigation measures
and liability are the responsibility of contractor.
Proper prior notice will be issued to the Residents
before Commencing project activity works
Schedule

Proper information will be Given to Police Officials
Workers (Flagman) shall be stationed on both end
of roads to warn people before firing any blasts and
not to permit the traffic.

When blasting, ample warning shall be given to all
persons within the vicinity prior to blasting.
Warning signs shall be erected a minimum of 24
hours prior to the blast time. The warning signs will
state the time and date of each blast.
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Contractor shall ensure necessary precautions /
protection (like excavated earth, sandfilled bags,
etc) to reduce noise levels, etc., Sites shall bg
provided with necessary shields all around.
Minimum Explosive will be used for Control
Blasting for Residential areas

After a blast has been fired, the Blast Control
Specialist shall make a careful inspection to
determine that all charges have exploded before
employees are allowed to return to the operation.
The contractor shall be responsible for any and all
damage to property or injury to persons resulting
from blasting or accidental or premature
explosions that may occur in connection with his
use of explosives.

Ensure to conduct a preblasting survey through
videography and photography of residential
properties and other structures falling along the
sewerage alignment to ascertain the d prevailing
conditions of the structures likely to be impacted by
the controlled blasting and take adequate measures,
to minimize such impacts.

2.25.

Exposure to
electrical
equipment

Electrical
Safety

The Contractor shall take all required precautions
to prevent danger from electrical equipment at all

work areas and pumping room, etc. and ensure
that:

No material will be so stacked or placed as to causeg
danger or inconvenience to any person or the
public;

All necessary fencing and lights will be provided in
construction area;

Deactivation and proper grounding of live power
equipment and distribution lines to be ensured

before initiating work;

All energized electrical devices to be marked with

Contractor,
PIU/PMC

Constructio
n phase

Site inspection;

Observation of
power supply
system; and

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

Incidence of
current

shock, injury,
electrocution

Daily
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warning signs. Use the symbol of danger as warning
of high electricity voltage or current flow on cable
boxes or where required to avoid any incidence of
current shock or electrocution; and
1 Provision of specialized electrical safety training to
those workers working with or around exposed
components of electric circuits.
1 Appropriate PPEs shall be used
2.26. | Fire 1 Ensurethat no fires are permitted on or adjacentto | Contractor Projectlife Inspect Number of When
Safety site; cycle Attendance register | Fire required
f Ensure that no smoking is permitted on the for fire fighting incidents;
working site; training conducted;
f Ensure that sufficient and certified firefighting and Certified
equipment are placed and maintained on the site; extinguisher
f  Equip all fuel stores and waste storage areas with Observation of fire | s
fire extinguishers; extinguishers and in
1 Ensure that all workforce and staff on site are certificate at the appropriate
aware of the location of firefighting equipment on sites. locations;
the site; and and
1 Conduct training program on use of extinguishers, Workers
sand, etc for firefighting and ensure that they are knowledge
trained in its operations. to operate
the fire
extinguisher
2.27 | Emergency | 1 Contractor shall ensure efficient communication | Contractor, Projectlife Inspect DMP in place; | When
response to system in place which will be required during | PIU/PMC cycle attendance required
manage occurrence of anynatural hazard; register for Communica
floods, §  Evacuation plan shall be in place for the site; training tion system
cycloneand | § Evacuation plan or route is displayed clearly program; and inexistence;
other through signs or picture at prominent places within Inspect fire
disaster the sites; extinguishers and Display of
conditions | q  Ensure effective coordination within the workforce certificate evacuation
and concerned departments and display contact route;
number of concerned persons at prominent places;
and Capacity of

workers to
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1 Conduct training program and mock drills to manage;
workers to deal with the disaster situations dueto and
occurrence of floods, cyclones and tsunami.
1 All safeguards for floods, heat wave shall be taken Disaster
in line with the Guidelines of Disaster Management and
Authorities / other departments emergency
f  Materials, fuels, chemicals etc shall be stored situations
appropriately to avid impacts of disasters and SOPs
for managing emergencues shall be followed as
required
1 All workers shall be trained on ERP
2.28 | Wasteand | The contractor shall prepare a waste and sludge| Contractor, Project Site Inspection; No Periodic
Sludge management plan which shall include Construction | PIU/PMC Cycle Review of waste complaints al
managemen & Demolition (C&D) wastes, hazardous wastes, management plan; | in wastes
t ewastes, plastic wastes etc during construction and disposal registers handling,
sludge handling from STP, hazardous wastes
(including existing asbestots), oil, ewvastes, Complianc
chemical wastes, batteries if any from O&M of both eto
STP and network, as required for the project regulatory
activities. Effective mechanisms to dry and treat requireme
sludge shall be adopted in line with regulations and nts
the program requirements / supported studies and
AA AT OOG0AA OEAO OEA
management will be in a manner not to cause any
harm to health or environment.
1 The WMP shall cover liquid and solid waste
management at the STP and ancillary facilities, in all
the worksites, material yards, labour camps etc.,
1 The waste management plan shall be prepared by
the contractor and be reviewed and approved by
the PIU prior to start of construction.
1 The plan shall be in compliance with the

requirements of the respective C&D wastes/ E
waste/Hazardous wastes management rules.
The STP contractor to include measures for
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managing waste various stages including for the
O&M stage.

2.29 | Demolition Prior to carrying out any building demolition, | Contractor, Constructio | Site Inspection; Air quality, When
of existing detailed building appraisal by means of surveys and | PIU/PMC n phases Review of waste noise level, required
structures appropriate assessments shall be carried out. management plan;
from Hoarding and covered walkway is to be provided disposal registers
project sites for protection of the public during the demolition of
(if required) buildings since hoarding isolates the demolition

site from the public, thus preventing unauthorized
access and trespassing.

Metal scaffolds shall be used for top down
demolition. Both bamboo scaffolds and metal
scaffolds are considered acceptable provided that
they are erected according to the Construction Sites
(Safety) Regulations and the codes of practices or
scaffolding saéty.

Concrete breaking, handling of debris and hauling
process are main sources of dust from building
demolition. Dust mitigation measures complying
with the Air Pollution Control (Construction Dust)
Regulations shall be adopted to minimize dust
emissions.

Silent type power mechanical equipment shall be
used to reduce noise impact as much as practicablg
or possibilities of engaging man power with light
dismantling tools with PPE are studied and
engaged.

Debris waste and other materials shall not be
thrown, tipped or shot down from a height where
they are liable to cause injury to any person on or
near the site.

Disposal of debris has to be controlled and to be
reused in filling of low ground depending on the
quality and if permitted from local authority. C&D
wastes shall be sent to C&D recycling facility in the

vicinity. Wasted reinforcement will be handled as
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per the departmental procedure.
Social aspect
230 | Compensati Provide compensation and assistance to potential| Contractor, Constructio | Verify the Potential One
on and temporary economic impacts; PIU/PMC n Phase disbursement of temporary time
Assistances Employ people of localcommunities for project compensation and | economic
to potential works with a priority to potential temporary assistance; and impacts
temporary economic impacts based on their skills; Conduct were
economic Employ the potential temporary economic impacts, consultations with | compensate
impacts particularly willing women on priority in project local communities | d at
related unskilled, semiskilled and skilled works as replacement
applicable; cost against
the income
loss
2.31 | Loss of The contractor shall ensure that access to| Contractor Constructio | Visual inspection Crossing/ Regularl
access connecting roads; market, residence and other n access closed| y

places should not be blocked. In case, it ig
unavoidable, then alternate route should be
provided to people.

The community should be made aware about the
diversion plan along with expected deadline for the
completion of work.

Limit the width of trench excavation as much as
possible by adopting best construction practices,
adopt vertical cutting approach with proper
shoring and bracing,

Leave spaces for access between mounds of soil t
maintain access to the houses / properties, accesg
to any house or property shall not be blocked
completely, alternative arrangements, at least to
maintain pedestrian access at all times to be
provided.

Provide pedestrian access in all the locations;
provide wooden/metal planks with safety rails
over the open trenches at each house to maintain

the access.
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f
f

Necessary care to be taken during excavation to
protect all the property connections (water, gas,
electrical, telecom, septic tanks etc.) to avoid
inconvenience to the local residents and disruption
to works.

The contractor is required to provide notice to the
shop owners of the need to shift kiosk/wares
displayed on ROW as soon as the work plan is ready
with minimum 7 working days.

Provide information to the public through media
newspapers and local cable television (TV)
services. At work site, public information/caution
boards shall be provided including contact for
public complaints.

After completion of the work, the access should be
restored as per original condition.

No works can be commenced unless 100% shifted
in sections ready for implementation.

3.Decommissioning phase

3.1

Site
clearance
and
rehabilitatio
n/ Post-
constructio
n cleanup

il

Remove all construction equipment, vehicles,
surplus materials, site office facilities, temporary
fencing, structures and other items from the project
site including pumping stations and lifting stations;
Clean up and remove any spills and contaminated
soil in the appropriate manner;

Do not bury discarded materials on site or on any
other land , water body, forest or sensitive areas.
These shall be disposed in ULB approved / agreed
facilities

The area that previously housed the construction
camp is to be checked for tools, sharps, materials
batteries, spills of substances such as oil, paint, etc
and these shall be cleaned up.

Level the disturbed area and restore to a condition

resembling its natural profile; and

Contractor

After
completion
of
construction
phase and
operation
phase

Site inspection; and

Review of record of

activities upon
completion of

construction phase
and commissioning

phase

Restoration
of
construction
sites in
original
condition;
and

Sites are fully
rehabilitated
prior to
commissionin
g of project

Weekly
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1 Ensure site is fully clean and tidy before the exit and
prior to its handover to the officer of PIU and other
authorized persons.
1 Prepare and submit site closure report.
4. Operation and Maintenance phase
4.1 Operation 1 Operate and maintain the facility following | Contractor/ Operation Site inspection Nil Regularl
and standard operating procedures of operational | KCMC and grievances/ y
maintenanc manual; Maintenanc incidents
e of STP 1 Ensure proper knowledge transfer, handson e phase
training to municipal staff engaged in STP
Failure of operation has been provided by contractor prior to
treatment, handover of facility;
Blocks, f  Ensure continuous uninterrupted power supply;
overflows, 1 Undertake preventive and periodic maintenance
system activities as required,
malfunction | ¢ Maintain the mechanical / electrical parts as per the
] maintenance plan to avoid any hazards;
Occupation | q  Enpsure that all safety apparatus at STP including
al health personal protection equipment are in good
and safety condition all times; and are at easily accessible and
identifiable place; periodically check & replace the
equipment as required, and conduct mock drills to
deal with emergency situations;
1 Ensure compliance to safety requirements for
Chlorine handling
1 Conduct periodic training to workers on H&S
Sludg.e requirements;
handling 1 Implement the approvedsludge management plan
a_nd to ensure safe collection, adequate drying and
disposal treatment prior to reuse / disposal and comply with
the consent conditions/ latest regulatory
requirements as in Environmental Guidance
Section of the Program Operations Manual for
TNCRUDP.
I Conduct periodic testing of sludge to check its
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quality according to set standards for reuse (for ex:
as manure/soil conditioner); but with no harm to
the environment or health

Sludge Management and works on sewage / sewerg
shall be safe in line with existing National
Regulations on Manual Scavenging & Sludge
Management and the program requirements/
supported studies . Provide training on safe
handling of sludge, along with prope apparatus
and personnel protection equipment (PPES) to
workers

No wastewater from industrial premises (including
household industries, and domestic wastewater)
shall be allowed to dispose into municipal sewers;
Monitor regularly and ensure that there is no illegal
discharge through manholes or inspection
chambers; conduct public awareness programs; in
coordination with TNPCB;

Conduct regular wastewater quality monitoring (at
inlet and at outlet of STP) to ensure that the treated
effluent quality complies with the regulatory
standards;

2AT AxAl T &£ #1171 O0AT O OI
obtained from TNPCB and comply with the consent
conditions and report to PCB & PIU.

Conduct periodic testing of dried sludge/compost
to check presence of heavy metals and confirming
to the applicable standards to use as compost (FCC
Order & SWM Rules, 2016). IF hazardous matter ig
found as per Hazardous Waste Management Rules
2016, it shdl be send to TSDF for disposal as in
National Regulations

The STP shall have sufficient buffer zone in form of
greenbelt to reduce the odor and noise impacts and
be maintained well. Periodically monitor the

survival status and maintain records.
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4.2

Operation
and
maintenanc
e of
collection
system

Worker &
Community
health and
safety

E ]

No industrial wastewater shall be allowed to
dispose into municipal sewers (including from
household industries etc)

Ensure that there is no illegaldischarge through
manholes or inspection chambers
Conduct public awareness
coordination with TNPCB
Establish regular maintenance program, including:
Regular cleaning of grit chambers and lines to
remove grease, grit, and other debris that may lead
to water backups. Cleaning should be conducted
more frequently for problem areas. Cleaning
activities shall be safe, preferably using machines
and existing RCO1 AGET T O 0o (11
other on safe sewer cleaning/Manual Scavenging
shall be followed & hazard assessment &
precautions shall be taken as approved by Engineer|
& ESHO before initiating the work. Workers shall be
properly trained on H&S

Periodic desiltation of sewers to be done with
equipment/vehicle through machine holes. No
desilted material shall be stacked near sewers or
any where in the open. It shall be disposed in
agreed facilities as per Waste and Sludge
Management Plan

Screening material disposal in lift/ pumping
stations shall be as per rules, and no double
handling to beallowed: no waste shall be disposed
on ground or scooped up by workers.

All incidents shall be reported to the Engineer &
PIU/PMU immediately, Immediate Assistance and
hospitalisation shall be provided to the injured
workers. Root Cause Analysis of the incident shall
be undertaken and Corrective Action Plan shall be

programs; in

prepared and implemented

KCMC

Operation
and
Maintenanc
e phase

Site inspection

Nil
grievances/
incidents

Regularl
y
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Inspection of the condition of sanitary sewer
structures and identifying areas that need repair or
maintenance. Items to note may include
cracked/deteriorating pipes; leaking joints or seals
at manhole; frequent line blockages; lines that
generally flow at or near capacity; and suspected
infiltration or exfiltration; and

Monitoring of sewer flow to identify potential
inflows and outflows;

Develop an Emergency Response System for th¢
water system leaks, burst and overflows, etc.
Ensure that operating staff is properly trained, and
have clear understanding of odor issues via-vis its
related with operational practices;

During cleaning/maintenance operation, the sewer
line shall be adequately vented to ensure that no
toxic or hazardous gases are present in the line.
Maintain  records; review previous sewer
i AET OAT AT AA OAAT OAO Oi
areas with frequent maintenance problems and
locations of potential system failure, and conduct
preventative maintenance, rehabilitation, or
replacement of lines aseeded;

Strictly follow standard operating procedures /
operational manual for operation and maintenance
of lifting and pump stations;

Ensure that pumping cycles are properly followed;
and there is no buildup of sewage beyond design
volume in the wells;

Provide training to the staff in SOPs and emergency
procedures; Provide necessary health and safety
training to the staff in sewer cleaning and
maintenance;

Conduct periodic H2S monitoring at pumping and
lifting stations using handheld H2S meters.
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Standard operating Procedures (SoP) for working
with electric instruments and facilities shall be
defined and implemented.

Ensure Electrical DB must be kept inside closed
shed to prevent from water/ dust with a gate
outside. Keep CO2 fire extinguisher outside shed
for electrical fire fighting.

Proper health and hygiene management plan shall
be prepared for laborers engaged in O&M activities
periodic health checkup, and sanitization. This
should also include safety measure to be
undertaken while working in these areas. Workers
shall be well trained on safe and hygienic
operations. Manual scavenging shall be avoided
fully as per existing Act & suitable machines to be
employed. SOPs that would be developed as part of
the Program shall be followed. Appropriate PPEs,
ANOGEDI AT 660 O1  xTiteEholeg,1
guidance of safety experts, and authorities to be
ensured before any maintenance work on sewers
PPE' s(Safety shoes, Safety helmet, Full body
harness, Safety jacket, Gloves and others ag
appropriate to the type of work) must be provided
to the workers while working at site.

Power tools which is not under proper condition
should be replaced or prepared.

Worker should use face shield or goggles while
welding and cutting work.

Contact details of nearest fire brigade and hospital
shall be provided on site

Regular housekeeping shall be conducted. Records
shall be maintained for the same.

Storage area for raw material and waste shall be
defined and appropriate signages shall be

informed.
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1 Working area shall be periodically sanitized and
kept clean and hygienic
1 Safety Engineer should be available at site to give
daily pep talks and submit the report daily
1 Training/ awareness programs at all the stages of
the project shall be conducted. Special training
shall be provided to those engaged in sludge
handling. No sludge shall be handled directly
(touched) by workers. Periodic health checkups
and medical supportshall be ensured
1 Mock drills shall be conducted frequently to the
workers.
1 Records of training/ awareness programs/ mock
drills shall be maintained
4.3 Monitoring | § Conduct regular wastewater gquality monitoring (at | KCMC Operation Review of records | Compliance Regularl
of inlet and at outlet of STP) to ensure that the treated and to standards |y
performanc effluent quality complies with the standards. Maintenanc
e f Periodic monitoring of H2S levels at sewage e phase Nil
pumping and lifting stations using handheld H2S grievances
meters. for odour
4.4 Workers 1 Periodic de-siltation of sewers to be done with | KCMC Operation Site inspection Nil Regularl
exposure to equipment/vehicle through machine holes. and grievances/ y
toxic gases |  All regulations guidance to be followed Maintenanc incidents
in sewers 1 During cleaning/ maintenance operation, the sewer e phase
and line will be adequately vented to ensure that no
hazardous toxic or hazardous gases are present in the line.
material 1 Ensure availability of PPE for maintenance
during workers.
sewer 1 Follow safety and Emergency preparedness plan.
maintenanc
e work
Note: Additional measures for ensuring safetyat OEOA EO DOl OEAAA ET OEA 111 A@O00OA pn AT A AT OOOET ¢ AAIT ¢

responsibility and should be reflected in the C -ESMP.

D OE




7.2 Monitoring and Evaluation

The E&S experts of the PMC will review the updated ESMP arglaubsubmitted by the contractor and
will ensure that such plans are in line with the applicable laws and regulations. The experts will supervi
implementation of plans and will reporincdhe E&S safeguard status and performance under the project.
internal monitoring reports will at minimum include, but may not be limited to the following:

Reporting period and context;

Summary of project status;

Regulatory compliance;

Institutional set up and manpower management status;

Environmental, social, health and safety of workers and local communities;
Implementation status of ESMP, SEP, WMP;

Monitoring of waste disposal and management;

Monitoring of environmental attributes (aiwyater, noise) and social mitigation measures (e.g.
compensation to potential temporary economic impacts at replacement value);
Complaints and grievances redressal; and

Stakeholder engagement and community development activities.

Labour Management

Contractors EHS person shall ensure ESMP implementation on all work days. Contractor shall report weekly tc
ESMP. PMC & PIU Engineers also shall visit the sites & supervise ESMP implementation. PMC shall prepare th
monitoring report andsubmit it to thePIU every month, and PIU smbmit a monthlyreport to TNUIFSIDetails of
schedule of activities are given in Table 8.2 and indicative budget for construction phase is reflected in
8.3.

Table 7.2 Schedule of activities

S.No. Schedule of activities Responsibility Time line
1 | Obtain required permits and license| PIU/Contractor Prior to Pre
construction

2 Designate the Convenor PIU Pre construction

3 | Constitute the GRC& disclose in all { PIU Pre- construction
project work sites and zonal offices.

4 | Mobilization of EHS officer Contractor Prior to construction

5 Mobilization of one environment PMC During construction
expert

6 | Mobilization of one social expert PMC During construction

7 | Submission of management plans v| Contractor Prior to construction
i. updated ESMP (incl STP desigr
measures)
ii. Plan
iii. Sludge Management Plan

8.3 Environment Monitoring Plan

To monitor the extent of environmental impact of the proposed project, the contractor has to periodic
monitor the ambient environmental quality along the proposed project area. The monitoring requirernr
for the different environmental components isgsented in table below:



Tablel: Construction Stage Environmental Monitoring Plan

Monitoring | Monitoring Monitoring Frequency Responsibility | Cost and Source
field location parameters of Funds
Ambient air| 8 locations PM10, PM2.5 | Once before | Construction | Cost for
quality (STP site, 50 m | NO2, SO2, CO | start of Contractor implementation of
downwind construction monitoring
direction near Quarterly measures
sewer and (yearly 3 responsibility of
pumping station times) during contractor
work sites) construction (80 samples x
(3year 5000 per sample =
construction 4,00,000)
period)
Ambient 8 locations Day time and | Once before | Construction | Cost for
noise (STP, locations | hight time start of Contractor implementation of
near sewer and | noise levels | construction monitoring
pumping station measures
work sites) Quarterly responsibility of
(yearly 4 contractor
times) during (104 samples x
construction 1500 per sample =
(3year 1,56,000)
construction
period)
Water 4 locations As per CPCB | Once before | Construction | Cost for
quality (Waterbodies near guidelines for | start of Contractor implementation of
work sites, Water quality | construction monitoring
PS/LS/STP sites, | monitoring measures
upstream and (Surface and | Half yearly responsibility of
downstreamof Ground water)| during contractor
disposal pointin construction (28 samples x
receiving (3year 4000 per sample 5
waterbody, construction 1,12,000)
Borewells) period)
Table2: Operation Stage Environmental Monitoring Plan
Monitoring | Monitoring | Monitoring Frequency | Responsibility| Cost and Source of Funds
field location parameters
Monitoring | Inlet and Parameters | Monthly KCMC O&M Costs
of treated | outlet of STP| as specified | Once




Monitoring | Monitoring | Monitoring Frequency | Responsibility| Cost and Source of Funds
field location parameters
wastewater by TNPCB in
quality the consent/
from STP disposal
standards
notified for
STPs.
Odor 2 points Hydrogen Half yearly | KCMC O&M Costs
monitoring | (downwind | sulphide (yearly
at STP direction) (H2S) twice) and
with at STP as and
boundary when based
and at on public
boundary complaints
with RAF (throughout
quarters) the
operation
phase)
Ambient 2 locations | Day time and| Monthly KCMC O&M Costs
noise (downwind | night time once during
direction) noise levels | operation
with at STP
boundary
and nearby
receiver
Water 2 locations: | pH, CI, F, Yearly twicee KCMC O&M Costgwater quality
quality at | disposal NO3, TC, FC,| during will be tested at the internal
disposal point, Hardness, operation laboratory part of STP)
point (downstream| Turbidity (pre and
and BOD, COD, | post
upstream) DO, Total monsoon)
Alkalinity,
heavy metals
and
pesticides
Odor 4 points Hydrogen KCMC Handheld H2S meters to be
monitoring | (downwind | sulphide Periodical procured as part of the
direction) at | (H2S) (throughout




Monitoring | Monitoring | Monitoring Frequency | Responsibility| Cost and Source of Funds
field location parameters
at pumping | all pumping the project and operated by
stations stations: operation operating staff
near phase)
inlet/suction
well; outside
the pumping
station and
at nearest
house
Odor 2 points Hydrogen Periodical | KCMC Handheld H2S meters to be
monitoring | (downwind | sulphide (throughout procured as part of the
at lifting direction) at | (H2S) in the project and operated by
stations all lifting ambient air | operation operating staff
stations: phase)
near suction
well and at
nearest
house
Sludge STP Analysis for | Start of KCMC O and M costs (testing to be
quality and concentration| operation done at an accredited
suitability of heavy and external laboratory)
as manure metals and | Yearly once
confirm that
value are
within the
limits for use
as compost

Note: Additional measures for ensuring safety at site is provided in the Annexure 10 and ensuring

adoption &

4 Cost Estimate for Environmental and Sodinagement Plan

compliance

wi ||

be

t he

contract or 6ESMP. e

The estimated ESMP implementation cost comprises EMP as well as Compensation for the social ir
The indicative budget for ESMP is provided in the following table.

The ESMP costs are under two heads, one is already covered in the Detailed Project Report and cost pr:
are made. Secondly, ESMP costs as per the outcome of ESIAR.



A- Estimate included in the DPR for UGSS

excess Earth

& Pumping main
Estimates,LMH,L
& PS (Included in
BOQ)

1 Collection System and Pumping Main

a Hard Barricading and Collection system 190373- RM
other safety measures (Included in BOQ

b Hard Barricading and Pumping Main 4230-RM
other safety measures (Included in BOQ

C Restoration of cut open | Collection system 170702-RM
trenches & Pumping main
collection,Pumping mains| Estimates
& HSC's (Included in BOQ

d Carting and de carting Collection system 22757- CUM

a Construction of high (Included in 940- RM
compound wall around thg BOQ)
Pumping Station
TOTAL

G Estimate as per ESIA study

1 Qrganlze meetings witl Brannual PIU
line departments.
Workshop on E&S
2 safeguards and ojob | Annually PIU/PMC
training as identified.
In all pumping
3 gée;g:r?ilrtl development stations and| PIU
g one STP
Rs.75Lacs
1 *
Odour Control Measure /qnlt 5 PS
4 in PS & LS sites PIU
Rs.5Lacs /uni
*5 LS sites




Use of IEC material an
use of media channel ti

: Regularly Contractor
create public awarenes
on waste management
Consultations with Regularly PIU/PMC/
stakeholders regularly Contractor
Meetings of GRC As "?‘”d wher| PIU

required.

hEAr;\;:ir; r:irrr]lgental Quarterly PMC/ Contractor
Health camp,
occupational health an¢ Regularly Contractor

prevention of Covid 19

Total




8. STAKEHOLDER ENGAGEMENT AND GRIEVANCE REDRESSAL MECHANISM

Stakeholderssngagement is an integral part of developing an understanding about the project and
associated risks and impacts as perceived by the public. It helps in planning and setting up priorities for |
managementThis section provides details of the stakeholder engagement during project preparation st
SEP has been prepared and is provided in Annexure.

8.1 Public disclosure

Stake Holder Consultation was held at Kancheepuram Corporation on 30.11.2022, under the chairman
| 2y QofS al@2NE YIYyOKSSLIzNIY / 2NL1LIR2NIGA2y YR i
Kancheepuran@orporation and the following suggestions were given during the presentation.

It was suggested to reduce the Number of Lift Stations provided since there will be public obje
and maintenance issues.

It was suggested to provide precast machine holes to make the execution easier and faster.

It was also suggested to add the conveyance charges in the Estimation for the precast machine
It was suggested to add and design the UGGS in Thiruvedhi pallam, MGR nagar and Vignesh |
Ward 25 which comes under the core city according to the newly formed wards.

Cost for utility shifting and reconstruction of culverts and suggested to be included in the estime
after conducting survey of the culverts.

Public disclosure is aimed at making information accessible to interested and affected per
Communicating such information in a manner that is understandable to stakeholders is an important
step in the process of stakeholder engagement. All @&s/in the process from consultation and informec
participation to negotiation and resolution of grievances will be more constructive if stakeholders t
accurate and timely information about the project.

Information disclosure demonstrates the fact that transparency and accountability are being upheld ir
planning and development of a proposed project and general public is aware of it. This would ¢
awareness among the local people and instil thetipgoation and public involvement in the project
management.

8.2 Public consultation

Public consultation is a continuous process throughout the project planning, preparation, implementa
and monitoring stages. The sustainability of any infrastructure development project depends on
participatory planning in which public consultatioplays a major role. Experiences indicate the
environmental and social impacts, particularly the involuntary resettlement generally causes nume
problems for the affected population. Such problems may be reduced to a great extent if people are prc
informed and consulted about the project, its impacts, mitigation measures and potential tempo
economic impacts allowed to make meaningful choices or preferences. This helps to reduce the se
insecurity and opposition of potential temporary econiz impacts to the project which otherwise are likel
to occur during project implementation. The overall objective of the consultation process and SEP
minimize, mitigate or offset negative impact of the project and make people aware about thealtiand
positive impacts of the impact.



The practical measures will be taken through consultative process to make the stakeholders as partr
project planning, implementation and monitoring stages. One way to help satisfy stakeholder concern
promote transparency is to involve projectfefted stakeholders in monitoring the implementation o
mitigation measures or other environmental and social impact related activities. The stakeholders w
informed about relevant policies, laws, types and severity of impacts, entitlements for caapam and
mitigation measures through the proper communication channel, verbally or distribution of pamphlet
local language with required details. Once consultations have taken place, stakeholders will want to
which of their suggestions have betaken on board, what risk or impact mitigation measures will be put
place to address their concerns. Such information will be disseminated in time and regularly.
consultations shall be arranged with the beneficiaries, potential temporary econonpacts and other
stakeholders to understand and solicit their views about risk and impact due to the project at the
construction stage.

Stakeholder Engagement
Concept presentation was held at TNUIFSL on 01.12.2022 and the following suggestions were given c
the presentation, the actions taken are also listed below,

Sl. No Suggestions Actions Taken
1. It was suggested to prepare the Land Plan FMB sketches for the areal
Schedule and FMB sketch marked with allotted for the Pumping
Components foproposed pumping stations. stations received and

awaiting council resolution
for the confirmed locations

2. DWC pipe to be considered for the depth Incorporated
below 3m and up to the diameter of 300 mm.

3. uPVC pipe to be considered for the depth Incorporated
above 3m and up to the diameter of 300 mm

4. For the pipes above 300 mm diameter, CI pifq Incorporated
will be considered invariable to all depth.

5. It was suggested toonsider the maximum Incorporated
depth of 5m for sewer network after exploring
the soil strata.

6. Replacement and revamping of existing sew It will be taken as a separat
network may be studied separately and to study and will be
submit a separate report and also to check t incorporated.

feasibility fordiverting a part flow from existin
sewer network (Zone 1 todCore city) into
the newly proposed sewer system.

7. It was recommended to avoid Valve pits in Incorporated

Pumping station outlets below ground level {

avoid inundation of water and to provide thg
same above Ground Level.




Presentation to World Bank officials at Kancheepuram Corporation
Concept presentation was held at Kancheepuram Corporation on 06.12.202Zpfesentatives and officials
from the World Bank and the following suggestions were given during the presentation.

Sl. No Suggestions Actions taken

1. It was suggested to check the possibilitied Field study like maximum flow in th
cross the canals by gravity sewers to avoid| canal, scour depth, etc have be
Stations. carried over for the canals and it h

been ascertained that the sewer lin
cannot be crossed by gravity and her
Lift stations have been retained.

2. It was suggested to explore the feasibility
reusing the effluents from STP to achieve Z
waste of effluents.

3. Instead of Brick masonry machine holes| Incorporated
was recommended to provide RCC pred
machine holes by providing precast rings.

4, The implementation schedule for executiq Will be carried over in Final DPR.
of the project has to be prepared.

Stakeholder Engagement during implementation
Stakeholder Engagement during implementation is proposed as a continuous process for sr
implementation of the project and the strategy prepared for the same is provided in Annexure.

8.3 Grievance Redress Mechanism

A common GRM will be in place to redress social, environmental or any other project related grievance
GRM described below has been developed in consultation with stakeholders. Two tier GRM sh
constituted.

Grievance Redress Committee (GRC)

1. 1stlevel grievance redress: Comprises of
PIU Site Engineer
Safeguard Specialists from PMC
Contractors site engineer & EHS. To resolve issuasg®im consultation with each other.
2. 2" Level grievance redress: The Project level GRC shall be constituted witipénseas(preferably
one of them as woman).

The Executive Engineer at project level, the Convenor for the project, will be designated as the Sec
who will coordinate with all the members, convene meetings and perform other activities required to en
the efficient grievance redressal systeBuch meetings will be held as per requirements. The GRC wc



assist in amicable settlement of issues/complaints raised byatgrievedperson/ Potential Temporary
Economic Impacts without any interruption to the project implementation. As referred, the Execu
Engineer of PIU, Team Leader and Safeguard Specialists of PMC, Project Manager and the EHS office
act as the commuty liaison officers (CLOs). They will inform the Potential Temporary Economic Imp
workers and other stakeholders / public about the-sgt of GRC, its constitution, functioning and procedur
to address their project related E&S concerns and complaifitey will conduct consultations with the
Potential Temporary Economic Impacts and other stakeholders regularly to keep them informed abot
project progress and future activities, as required. The Project Manager supported by the EHS (
stationedat the project site will be the first contact person for the Potential Temporary Economic Imp
and local residents, who will try to settle the concerns of people immediately. The Project Managepoviil
to the EE/PIU and PMC, who will help, and initiate actions required to resolve the complaints received
or in writing The cases not resolved within one or two weeks will be referred to the GRC for taking dec
within the four weeks or stipulated time as deemed appropriate. The concerns of any aggrieved pers
issues of Potential Temporary Economic Impacts reggrifia compensation at replacement value, incom
restoration and other losses and adverse impact will be examined and decided in consultation with the
members.

The concerns and complaints of the labourers will be directly redressed by the Project Manager ¢
Contractor. The cases not being resolved by the Project Manager or the higher management of the cont
will be presented to the GRC to settle the sawith a consultative approach.

The EE designated as the Secretary will report to the SE, who in turn will report to the Chief ERgiM@Er,
about the status of complaints and performance of GRC regularly. The CE supported by the EE will be
responsible for resolving the grievances of potential temporary economic impacts and any other stakehc
amicably within a timeframe.

The phone numbers of these personnel and addresses will be disclosed on the hoardings fixed at pror
public places and will be shared with the GRC members. Potential temporary economic impacts and
stakeholders usually communicate grievances pratid those submitted in writing will be logged in the
register maintained at the CLO office. The grievances form in Tamil and English including the det
Complaint Receiving Officer (Convenor) will be made accessible at public places.

Recordkeeping.Records of all grievances received, including contact details of complainant, date
complaint was received, nature of grievance, agreed corrective actions and the date these were effecte
final outcome will be kept by PIU and submitted to TNUIRSRample Grievance Registration Form has be
given in the Annexure.



9. INSTITUTIONAL AND IMPLEMENTATION MECHANISM

9.1 Implementation of proposed project and institutional arrangement
The implementation arrangement for this projecipiovided below.

Project Management Unit (PMU)

A PMU in TNUIFSL jointly with the Directorate of Municipal Administration will be established. PMU will
dedicated Environmental and Socg&dfeguards specialists

Project Implementation Unit (PIU)

The PIU will be established in the Kancheepuram City Municipal Corporation for implementation o
project. This will include designated officials as Environmental Officer & Social Safeguards Officers.
PIU will supervise activities of Environmental and social safeguards for ensuring adoption and complia
ESMP and report to TNUIFSL.

Project Management Consultants (PMC)

A PMC will be appointed and will assist the PIU in the implementation of the project. The PMC will
dedicated Environmental, Social, Gender and ESHS specialists and will implement the ESMP. Prepa
periodical progress reports, flag critical issuto the PIU and PMU are the scope of the PMC.

Contractor

Contractor will appoint EHS personnel who along with the Project Manager will be responsible
implementation of the Environmental and Social management plan and submit the compliance repc
PMC/PIU. PIU will supervise activities of Environmental sowilal safeguards for ensuring adoption an
compliance and report to TNUIFSL.



ANNEXURE ENVIRONMENTAL, CLIMATE CHANGE AND SOCIAL SCREENING

Date:

Contact PersonThe Commissioner

Name of ULB Kancheepuram City Municipal Corporation

Background and Objective: Suggest to add a few brief sentences on the objective of this

Screening and how it will be used.

Project Details

activities)

components includingonstruction

Sl.no Components Details
1 Project Objective and components The objective of the project is to provic
Underground sewer scheme UGSS to ad
areas in Kancheepuram district.
2 Details of Alignment / Components (m3 Laying of sewer line for a length

168.722km

Construction ob Lift Stations (LS)
Construction of 17 Lift Maching
Holes (LMH)

Construction of5 Pumping Station
(PS)

Laying of Pumping mains foR.12
kilometres

Construction of Pipe Carrying Bridg
(PCBs) for pumping main ca
crossings in 5 locations (3 nos of
24m length crossing, 1 no of 56
length in Vegavathi River, 1 nos 3
length @ Manjal neer kalvai)
Providing #768 House Servic
Connections  (includes intern
plumbing)

Proposed 8315 no of Machine Hol
Construction 30 MLD STP w
proposed SBR technoldygy at
Thirukalimedu near existing Wj{
Disposal of treated effluent int
VegavathiRiver by laying pumpin
main for a length of 3.5km.

The treated effluent will b
conveyed through a pumping mag
for a length of 3.5 km and ultimate

disposing into the Vegavathi river.

5 Construction of STP is proposed under DBOT Contract basis.



Location of the Project Sites (all sites
includingalignment of networks, other

locations where treated wastewater,
sludge & C&D wastes will be
disposed/reused directly, any other)
Current Land use (Provide information

contamination)
Site Survey No:/s (with ownership),
Geographical coordinates of the site

structures like pumping stations; offices

for all sites involved in the project), any
historic land use (related to heritage, of

The location is Kancheepuram City
Municipal Corporation administrative area

All the project sites identified for locating R
and STP belong to KCMC. LS are propos

the roads.

Proposed Resource Use

to any of the following (Provide

information for all sites and alignment
the projectcomponents/subcomponent
associated activities; mention distance
these features in meters/kilometres)

Resource Use
Sl.no Proposed Resources Area/Quantity | Unit Details
. Land Area proposed to be used: Loca
wise (in sq km / sq m)
(i). |[Estimated energy consumption for the
project activitiesg Source wise
(ii).  |Estimated usage of water quantity for
the project: Groundwater and Surface
water?
Baseline Environmental Conditions
Sl.no |Environmental Aspects Yes| No |Details (mention distance
these features i
meters/kilometres, an
guantities in g/kg/T as applicab
Also mention if any proje
components is excluded
regulated based q
location/activities as pé
National / State regulationg
need permits/follow guidance)
1 Is the project site located on or adjace




Critically Vulnerable Coastal Areas,
Ecosensitive Areas

Cultural Heritage site, Protected
monuments

There are protected monumer
like  Kailasanathar Temp
Jvarahareshwara Temple,

Matangeswara Temple, Vaiku
Perumal Temple, etc are situal
in the core area
Kancheepuram. The project
proposed in added areas whicl
devoid of any such proteet
monuments.

ii)

Natural Forests / Protected
Areas Is the project in an eco
sensitive or adjoining an e€o
sensitive area or its demarcated
buffers?

If Yes, provide detalils.

Any other Wetlands/ Mangrove/
Estuarine Region?

AnyNatural Habitat areas, areas with
natural features such as the Coasts,
Lakes/ other water bodies?

Vi)

Any other Sensitive Environmental
Components?

Vi)

Any Residences, schools, hospitals,
sensitive receptors?

The project area consists both
residential and commercial
entities.

viii)

Any culturallyg socially important paths
areas/religious occupancies, sacred

groves, burial grounds, tourist or pilgriy
congregation areas, borders, etc?

K

There are temples and other
religious structures present in
the project area.

Any Drinking water source, upstream 4
downstream uses of rivers, etc which
may be impacted by proposed dischar
of treated sewage / sludge from water
supply orsewage treatment plant?

Any Lowlying areas prone to
flooding/areas of Tidal Influence used
part of the Project or near the project
components?

Xi)

Details of Surface water quality at intg

point or Disposal point of treated sewa|

Disposal location has be
changed when this report h




been under preparation. This V
be included in the contract
scope.
Xii) Any areas affected by other disasters? K
2 Groundwater: Is the site in Critical / OV K
Exploited condition?
3 Isthe area disasteprone? If yes; list all K
disaster zone categories applicable
4 Describe the soil and vegetation on sit K All the sites are vacant and
sites has bushes. There are
trees present in any of th
project sites.
5 Is the sitearea and condition suitable fqK
proposed development?
6 Describe existing K
pollution/contamination or degradation
in the site(s)
7 Near Dams, Barrages K
8 Any other remark on baseline conditiol K

Anticipated Environmental Impacts: Impacts on Land, Geology and Soils

Sl.no  [Impacts Yes/| No Details(mention distance to
May these features in
crea meters/kilometres, and
te 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 giidance)
8. \Will the proposed project cause the following on La
/ Soil?
)] Impact on Surrounding Environmental K

Conditions including Occupation on Lo
lying lands/flood plains

i) Substantial removal of Top Soil (mentig K
area in sqm)
i) Any degradation of land / eesystems K

expected due to the project?




nearby or downstream

Iv) Loss or impacts on Cultural/heritage K
properties/precincts, features
V) Does the project activity involve cutting K During pipe laying, soil cuttin
and filling/ blasting etc? and filling activities will be
carried out. Blasting for har
rock removal is not identified
However if encountered durin
construction, measure
identified in the ESMP will b
followed.
Vi) \Will the project caus@hysical changes K |No change in topography
in the project area (e.g., changes to thg anticipated. During pipe laying
topography) due to earth filling, excavation, refilling of soil, roa
excavation, earthwork or any other restoration will be carried out
activity?
Vii) \Will the project involve any quarrying/ K
mining etc?
Vil \Will the project / any of its component K
contaminate or pollute the Land? (for
example sludge, disposal of untreated
sewage/bypass)
IX) Pre-existing contamination on site/s K
Impacts on Water Environment
Sl.no Impacts Yes/| No | Details(mention distance to
May these features in
Crea meters/kilometres, and
e guantities in g/kg/T as
applicable. Also mention if an
project components is excludg
/ regulated based on
location/activities as per
National / State regulations &
need permits/follow giidance)
9 Will the subproject or its components cause any of the following impact on Water
sources (Quantity or Quality):
i) | Will the activities proposedt the site(s K
impact water quality (surface or
underground) and water resource
availability and use? Will this sydvoject
involve the dredging of water bodies,
sea, canals, etc.
i) | Impacts on Water Resources K
iii) | Pollution of Watetbodies/ground water K




iv) | Will the project affect the River /canng K [Temporarily during constructio
flow pattern, stream pattern or any And will be restored to the
other irrigation canal? original condition after

completion of the work
Will the project result in stagnation of K
water flow or pondage or weed growth
due to increased pollution/siltation
Impacts on Biodiversity and Host Communities
Sl.no Environmental Impacts Yes/| No| Details(mention distance to
May these features in
Crea meters/kilometres, and
e guantities in g/kg/T as
applicable. Also mention if a
project components is
excluded / regulated based ¢
location/activities as per
National / State regulations
need permits/follow giidance
10 Will the subproject or its components cause any of the following impacts on
Biodiversity or the neighborhood
i) | Will the project necessitates cutting of K [No tree cuttings involved in th
Trees / Loss of Vegetation project.
ii) | Will the project result in Health & Safe K
Risks in the neighborhood including tf
release of toxic gases, accident risks
iif)| Potential risk of habitat fragmentation K
due to the clearingctivities? (e.g.
Hindrance to the local biodiversity like
disturbing the migratory path of
animals/ birds etc.)
iv)| Potential Noise and Light Pollution K
or disturbance to surrounding
habitats/communities
v)| Potential disruption to common K Temporary impacts on

property, accessibility, traffic
disruptions, conflicts or disruption to
the local community within the

subproject area?

accessibility and traffic
disruptions are envisaged whi
will be managed through
measures identified iIESMP.

Impacts due to Storage and Wastes: Pollution and Hazards




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

Also mention if any project
components is excluded / regulate
based on location/activities as pe
National / State regulations & nee
permits/follow guidance)

11 \Will the subproject or its components cause any impact due to storage of materials, W
or pollution due to releases during various projectivities

) Will the project use or store dangerouy K Diesel will be used by vehicles
substances (e.g., large quantities of excavation duringonstruction phag
hazardous chemicals/ materials like and chlorine gas during operati
Chlorine, Diesel, Petroleum products; phase.
any other?

Necessary precautions for Chloring
gas storage are proposed in STP f
O&M.

i) Will the project produce solid or liquid | K \Waste generated from the project
wastes; including will be handled as per the WMP
construction/demolition wastes which will be prepared by the
(includingdredging, deweeding wastes contractor.
muck/silt, dust, sludge, C&D wastes, Treated effluent from STP will com
hazardous wastes (such as asbestos 1 . .

. with the prescribed standardsnd
existing network), evastes (from "
equipment)): polluted liquids? TNPCBs consent conditioiudge

’ from STP may be used for manure
and balance be disposed in SWM §

iii) Will the project cause or increase air | K During construction increase in dug
pollution or odour nuisance? particles may generate due to

excavation activities and demolitior
of old structures. Proper dust contr
measures to be provided e.g. wate
sprinkling.

Odour control measures are
proposed for pumping stations for
O&M.

iv) \Will the project generate or increase K
noise levels which will impact
surrounding biodiversity or
communities?

V) \Will the project generate or increase K
visual blight or light pollution?

Vi) \Will the project cause water pollution? K

(of waterbodies/ groundwater)?




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

Also mention if any project
components is excluded / regulate
based on location/activities as pe
National / State regulations & nee|
permits/follow guidance)
Vii) \Will the project involve dangerous K
construction activities which may be a
safety concern to workers/ host
communities
Vi Is there a potential for release of toxic K
gases omccident risks (e.g. potential fi
outbreaks)
12 Describe any other features of the K
project that could influence the ambier
environment

Baseline Climate Data

13. Project Area Baseline

Note: Please provide details for ULB

site. Please provide quantitative information where relevant.

)

Agro climatic zone

North Easter Zone

i)

No of Water Bodies ithe ULB area

ii)

Name of the River(s) in the ULB

River Palar

of extreme flood events and future projectio

based on available analysis)

iv) Proximity to River (kms) Section of the project area is adjacent tg
the river.

V) Proximity to Sea (kms) About 60km (Bay of Bengal)

Vi) Proximity to hilly terrains (kms) About65km (Jawadu Hills)

Vii) High Flood Level of the River

Viii) Flooding Events (Years) (Based on historic{2015, 2021, 2022




iX) Flooding hotspots in the ULB There are low lying areas in KCMC like
Bharathi Nagar, Varadarajapuram, Pachiap
slum, Orikkai which are vulnerable to floodi

X) Available Water sources (Surface / ground)|Infiltration wells and Borewells from Palar &
local sources.

Xii) Groundwater Level and potential zone 5-10 m. bgb, Safe Zone

Xiii) Normal Temperature &long term average; [The temperature ranges between 20°C & 3

trends in changes in temperature

Xiv) Rainfall trends &long term average The city receives an average of 1159.4mm
rainfall annually.

XV) Land Use

XVi) % of Green Cover in the ULB area

XVii) % of Water Bodies/Rivers

xviii)  [Seismic Zone Zone Il

XiX) Coverage rain water harvesting structures

%)
a) Residential
b) Commercial & Institutional
c) Government/ULB
XX) RWH in buildingg Mandating byelaws
XXi) Frequency of drought in study area. Does tf  The city faced drought during 20416 due
area face water scarcity? Please provide to shortfall in rains. (182 mm lesser than
details. the annual average)
XXIT) Frequency and intensity of cyclones in stud] No
area.
14 Climate Change Impacts in project area
(1) Climate signal Climate hazard Yes [No Details

Pleaseselect the relevant
hazards

Please select the
relevant signals

6 District Ground water Brochure Kancheepuram District, 2007



® Sea level rise P Salt water intrusion

6 Frequency of

[eZ]

tropical storms Flooding of the coast

0 Intensity of
tropical storms

[eg]

River flood

Flood in River Palar

6 Higher

precipitation 6 Bank erosion (sea/rivg

amounts
6 Shifting seasons

[eZ]

Flash flood (heavy rail

6 Higher © Landslides

temperatures 0 Forest/Bush fires

6 Less precipitati
6 Lower
temperatures

[eZ]

Water
shortage/drought

Drought in 201617 due to
shortfall in rains

® Others 0 Effects of heat

Heat wave (temperature
above 40°C) during the yea
20162018

[eZ]

Effects of cold

[eZ]

Effects of winds

6 Effects of air quality

6 Effects of storm surge

6 Soil quality/land
degradation

X Rl R ®R| R

® Others

Energy consumption for the project?
Will the project result in GHG emission?

K

Will the project affect any other water or
other user? (downstream intake points of
Water Supply projects, downstream water
use by people, animals; irrigation)

Is the project located in exploited ground
water block?

The project area is in safe zon

Is the project areaulnerable to
temperature fluctuations and drought?

Vi)

Is the site vulnerable to hazards such as

Earthquakes, Landslides, Flooding, Storm
surge, Severe wind damage, Fire, Explosiq
Other (specify)

K

There are lowlying areas in
the city whichare vulnerable
to flooding.

vii)

Will the project result in generation of
wastes / byproduct?

K

Construction waste.
During operation, sludge
would be generated from

treatment of sewage.




viii)

Will the project impact the water resource
availability (surface/ ground water) and us¢
(effluent/sewage disposal, bypasses from
STPs/PS, leachate, runoff, wastes
deposition, erosion)

Will the project cause flooding of adjoining
low lying areas

()

Will the project impact watequality or
guantity in natural/constructed Lakes, or
ponds

Project Environmental Enhancement Measures

SI.No

Enhancement Measures

Yes

No

Details

15

Has the subproject design considered environmental enhancemeaisures?

Energyconservation measures/ energy
recovery options incorporated in
subproject design?

Quantify the reduction in C@mission from
the subproject.

K

Has the project considered alternate
/renewable energy?

Has the project considered waste
minimization (waste reuse/recycle
options/circular economy)

Rainwater harvesting, water recycling and
other water resource enhancement
measures proposed in the project?

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

Vi)

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

vii)

Design Considerations for protection of
project components from extreme everts
flood, drought, other natural disasters

viii)

Greenbelt development proposed for the
project?

Greenbelt will be developsq
in STP site along the
boundary and in available
space in the PS sites.

Is the subproject including design element
to strengthen infrastructure resilience? If g

what?

To provide underground
sewerage system facility tg
the project area. This will




prove the sanitation facility
and improved life style at
the project area.

X) | Has the project considered natutsmsed
solutions and if so what?

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

xii) | What design considerations is the project
including to mitigate heat island effect?

xiii) | What design considerations is the project

including to preserve and expand green
cover?

Land Use, Resettlement, and/or Land Acquisition

Sl.no

Components

Yes

No

Details

Does the project involve acquisition of priva
land?

Alienation of any type of Government land
including that owned by Urban Local Body?

Clearance of encroachment from
Government/ Local body Land?

Clearance of squatters/hawkers from
Government/ Local Body Land?

Number ofstructures, both authorized and/o
unauthorized to be acquired/ cleared/

Number of households to be displaced?

Village common properties to be alienated
Pasture Land (acres) Acquisition / burial
ground and others specify?

Existing land uses on and around the projeq
area (e.g., community facilities, agriculture,
tourism, private property) will be affected?

Will the project result in construction worker
or other people moving into or having acceg
to the area(for a longtime period and in largs
numbers compared to permanent residents

10

Are financial compensation measures

expected to be 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
temporary loss of the following?
11.1  |Crops? K
11.2  |Fruit trees? Specify with numbers K
11.3 |Petty Shops K
11.4 |Vegetable/Fish/Meat vending K
11.5 | Cycle repair shop K
11.6 | Garage K
11.7 | Tea stalls K
11.8 | Grazing K
11.9 | Loss of access to forest produce K
11.10 | Any others- specify K
Welfare, Employment, and Gender
12 Is the project likely to provide local K
employment opportunities, including
employment opportunities for women?
13 Is the project being planned with sufficient | K
attention to local poverty alleviation
objectives?
14 Is the project being designed with sufficient] K
local participation (including thparticipation
of women) in the planning, design, and
implementation process?
Historical, Archaeological, or Cultural Heritage Sites
15 Historical heritage site(s) require excavatiof K
near the same?
16 Archaeological heritage site(®quire K
excavation near the same?
17 Cultural heritage site(s) require excavation K
near the same?
18 Graves or sacred locations require excavat K

near the same?




Tribal Population/Indigenous People

19 Does this project involvacquisition / K
alienation of any land belonging to Tribal
people?
20 Will the project lead to displacement / other K
adverse impacts on tribal / indigenous peoq
?
Beneficiaries
Sl.no |Components Yes INo |Details
21 Populationproposed to be benefitted by the|Approx. no.{116387
proposed project
22 No. of Females proposed to be benefitted HApprox. no.{57984
the proposed project
23 Vulnerable households /population to be  |Approx. no.
benefitted’
24 No. of Families to be benefitted Approx. no.
Date:

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

the DPR and ESIA Report.
Indicative Enclosures:

1.

Provide maps with the geographical location of the project; Google maps with project sites

and project alignment

An appropriately scaled map clearly showing the project area and project sites with land
use, existing buildings, infrastructure, vegetation, adjacent land use, utility lines, access

roads and any planned construction, and

Any other information to describe the project, locations and possible impact as required.
, LULC, etc

Provide relevant maps on flooding hotspots

"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.

Signature and name of the Borrower

Authorised Signatory



Land details for the project sites with (i) extent available and required, (ii) location, (iii)
survey numbers, (iv) FMB extract, (v) current land use, landuse classification (vi)land
ownership, alienation/acquisition status, (vii) certificate giving abslity of sites required

for the project by the borrower, (viii) location photographs with Geweordinates of all
project sites and alignment (start, end point).



ANNEXURELAND RECORDS

PROVIDING UGSS TO KCMC - PHASE 1 (LIFT STATION, PUMPING STATION AND STP-LAND
CLASSIFICATION AND FMB DETAILS)
L AND LAND
SN LOCATIO ZONE| LATITUDE| LONGITUDE | SURVEY | AREA NAME EXTEND CLASSIFICATION
0 N NO 2REND REQUIRED
AVAILABLE Sam)
(Sq.m) '
SEVILIMEDU
1 |ELLAPPAN NAGAR SPS-5 [12.821325  79.699511 8 OPPOSITETO 1638 900  [PARK
COLLECTOR
OFFICE
SEVILIMED
2 |LAKSHMIVAIKUNTHAVALLINAGAR  |LS-6A |12.813192  |79.702701 289 200 100 |PARK
U &ORIKKAI
3 |ADHIYAMAN NAGAR LS-6B |12.815366  |79.693467 176 |pEy MEDUNEAR 800 100 PARK
NAGAR
4  |EMPERUMAN KOVIL STREET LS-6C |12.815368  |79.700679 256/2  |GE NAGAR 6063 100
5 |ANNAKUDIYIRUPU LS-7A [12.807684  |79.715486 109 |ORIKKAI 777 100 |CHILDREN PLAY GROUND
6 |AMBEDKAR STATUE LS-7B [12.800415  [79.706654 208 |ORIKKAI 28028 100  |GOVERNMENT POROMBOKE
7 MPS-7 12812024  |79.722823 55 |NETHAJINAGAR 34398. 1600
NETHAJI NAGAR 9
8 |3 NAGAR BCK SIDE (COLLEGE SPS-8 12815261  [79.740014 41 [PERIYARNAGAR 830 900  |PLAY GROUND
GROUND)
9 |[NATHAPETTAI MPS-9 |12.828771  |79.72276 484 |NATHAPETTAI 850000 900




1. ELLAPPAN NAGAR (SPS-5)

~ BGPS Map Camera

Kanchipuram, Tamil Nadu, India
. RMCX+HPX, 1st St, Ellappa Nagar, Thaiyar Kullam, Kanchipuram,
4 Tamil Nadu 631501, India
P 3 Lat 12.821325°
% Long 79.699511°
/€54 F 26/05/23 11:06 AM GMT +05:30

Ry £ o

. F




District : Kancheepuram

Taluk : Kancheepuram

Village : Sevilimadu - A [54]

1. ELLAPPAN NAGAR (SPS5)

Survey No : 8
Area : Hect 03 Ares 90.00

Scale:1:819

—
-/‘
-/‘
-/‘
‘/‘
.'/‘
V.NO 56 VISHNUKANCHI 7
4/“
-/‘
e
-/‘
-/‘
ef
.-
"
e
e
-/‘
-/.
e
e
L~
-/.
-/'
e
./‘
‘/‘
A -
.
e o
| il
i
i
i
i
|
< -
]
i
i
|
| < l
[
y I_ .........................................................................................
: <
| S
. o
|
i
[
[
i
|
598 :
- |
|
R
i
|
i a
o)
|
[
i
i
i
[
¢ |
iv-.\ :
e =
..\ “/.-
i ~. e
= ~. T
| < - a2
: '~
| '~
'~ =
\ ‘< -
.~
B -
| 162.4) —~
Fo- - D
- -~
N. -
N, - s
: —
Jqo \../
E 9
Date of Issue: 09-06-2023 18:47:13 250 fv.1

Survey and Settlement Department, Government of TamilNadu




g
33
St A w
Y W)
oIV
A
pnGsupe 7 % .
S Y y GR Y TOG am ls..mwn\
S AT
T — N \Z _

, CTTaLY gy

oln \£] 2w g+ 635 frpred
feury, R\»E\ON “T-JM\@ .qmsw Rﬂ.m

O 506 9g

gl oo@wup

111 F 143 1= [

v . ' I
o 1slioz] 62| ez iz | % fz | vz ) © pal nl s
RELT TR |
X iy g F w
Na oY ] ov o o /| et ct * fo¥
A..M o 3 N .Omué.

R P B R ol | o® e Q B

> |
] P ) O o - J L
..} 0z
|TNTILI (g S g 01y \L 198 s to G g

= s 4
R

Ihiia o ¥Tigi-§
glidn vz -2

g

Logriolo _d;s.me,wt %
S ]

S 13
UEPOMN L |y &aww -
Sanse i 32001 3 2
.mm . ..Nd

: oA L TR

oWl o 'v7G
e 710G SHuge
Aoy o .QAQT@@EQ

i
1
Y

v-631501.

[ gt B oy
NG C

1

K



2. LAKSHMI VAIKUNTHAVALLI NAGAR (LS -
6A)

N e |

== M GPS Mvap Camera

.». Kanchipuram, Tamil Nadu, India
"I, 5-A, Lakshmi Vaikunthavalli Nagar, opp to |IOC Petrol pump, Orikkai, Kanchipuram
1%, Tamil Nadu. 631502 5 th Plot on Right side, Main Steet, Gem Nagar, Kanchipuram,
" Tamil Nadu 631502, India
Lat 12.813192°
Long 79.702701°
26/05/23 01:23 PM GMT +05:30




District : Kancheepuram Survey No : 289

Taluk : Kancheepuram Area : Hect 00 Ares 16.78

Village : Orrikai [52] Scale:1:1000

2. LAKSHMI VAIKUNTHAVALLI NAGAR (LS -6A)
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Data Digitally Signed By
BHUVANESWARAN MOHANDASS
Date of Issue: 28-05-2023 14:44:49 260 fv.6

Survey and Settlement Department, Government of TamilNadu




2. LAKSHMI VAIKUNTHAVALLI NAGAR (LS-6A)

























































































































































































































































