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EXECUTIVE SUMMARY

1. The Tamil Nadu Urban Flagship Investment Program (TNUFIP) will advance India’s
national urban flagship programs to develop priority urban and environmental infrastructure in
ten cities located within strategic industrial corridors of Tamil Nadu (the State), including those
within the East Coast Economic Corridor (ECEC), to enhance environmental sustainability,
climate resilience, and livability. It will also strengthen the capacity of state and local institutions
and improve urban governance. TNUFIP is aligned with the following impacts: (i) universal
access to basic water and sanitation services achieved, (ii) world-class cities and industrial
corridors across the State developed, and (iii) water security and reducing vulnerability to
climate change in urban areas and enhancing share of renewable energy achieved. TNUFIP will
have the following outcomes: livability and climate resilience in at least 10 cities in priority
industrial corridors enhanced.

2. The TNUFIP is structured under three outputs: (i) climate-resilient sewage collection and
treatment, and drainage systems developed in at least 8 cities; (ii) water supply systems in at
least 5 cities improved with smart features; and (iii) institutional capacity, public awareness, and
urban governance strengthened. TNUFIP will be implemented over an 8-year period beginning
in 2018, and will be funded by Asian Development Bank (ADB) via its multi-tranche financing
facility (MFF).

3. The Subproject.Rajapalayamis located in the south-western part of Tamil Nadu, in the
foothills of Western Ghats. In this subproject to be implemented under the ADB funded
TNUFIP, it is proposed to provide underground sewerage system in Rajapalayam municipality
area. Subproject includes the following civil works components: (i) sewage collection system (
157.174kilometers (km) length of sewers and 5,865 manholes), (ii) 4 nos. of sewage lift stations,
(iii) 3 no. of sewage pump stations, (iv) sewage pumping mains (20.642 km length), (v) sewage
treatment plant (STP) of 21.85 million litres per day (MLD) capacity under design-build contract
including a 1.4 km length sewer outfall, and (vi) 38,586 house service connections.

4. Project Implementation Arrangements.The Municipal Administration and Water
Supply Department (MAWS) of Government of Tamil Nadu acting through the Tamil Nadu
Urban Infrastructure Financial Services Limited (TNUIFSL) is the state-level executing agency.
A project management unit (PMU) has been established in TNUIFSL headed by a Project
Director and Deputy Project Director (senior official from Commissionerate of Municipal
Administration, (CMA), and comprising dedicated full-time staff from TNUIFSL for overall project
and financial management. The implementing agencies are project urban local borides
(ULBs).Rajapalayam Municipality is the Implementing Agency for this subproject. A project
implementation unit(PlU)has been established by Tamil Nadu Water and Drainage Board
(TWADB), Government of Tamil Nadu agency, to support theRajapalayamMunicipality, in
implementation of the subproject.PIU will be headed by a full-time Project Manager (Executive
Engineer or above rank) and comprising dedicated full-time staff of the TWADB for day-to-day
implementation of the subproject.A Safeguards Officer (environment, involuntary resettlement,
gender) has been placed in PIU from Rajapalayam Municipality to coordinate monitoring and
implementation of safeguards at subproject level. Besides, specifically for implementation and
monitoring of environmental related tasks, an Environmental Expert from TWADBoard is
mobilized in the PIU. Environmental and Social Safeguards (ESS) Managers in PMU/TNUIFSL
will coordinate all the safeguard related activities of the subproject and will ensure the
compliance with environmental management plan (EMP) and environmental assessment and
review framework (EARF).EnvironmentalExpertwill ensure implementation of subproject in
compliance with EMP and EARF, and will carry out all necessary tasks at PIU level.



5. Screening and Assessment of Potential Impacts. ADB requires the consideration of
environmental issues in all aspects of the Bank’s operations, and the requirements for
environmental assessment are described in ADB’s Safeguard Policy Statement (SPS),
2009.The SPS 2009 also requires that ADB-financed sub-projects to comply with host country
regulations. As per the Government of India Environmental Impact Assessment (EIA)
Notification, 2006, this subproject does not require EIA study or environmental clearance. For
the STP sub-component, the consent to establish hasbeenobtained from the Tamil Nadu
Pollution Control Board vide order No 2101133695267 and 2101233695267. The potential
environmental impacts of the subproject have been assessed using ADB Rapid Environmental
Assessment Checklist for Sewerage. The potential negative impacts were identified in relation
to pre-construction, construction and operation phases.

6. Categorization. Based on results of the assessment and ADB SPS 2009, the subproject
is classified as environment Category B, i.e., subproject’'s potential to cause adverse
environmental impacts is less adverse than that of category A, and are site-specific, and in most
cases mitigation measures can be designed more readily than for category A projects. An initial
environmental examination (IEE) is required.

7. Description of the Environment. The subproject components are located
inRajapalayam, in the southwestern part of Tamil Nadu. The STP and all the lifting and pumping
station sites are situated on government owned vacant land parcels, and sewers will be laid on
the public roads. Thereforethesubproject does not involve any private land acquisition. All the
subproject components are located within urban environment. The STP site is located outside
the town, surrounded by agricultural and barren lands. There are no ecologically sensitive or
protected wildlife or archeological areas in or close to subproject area. Nearest protected area is
Srivilliputhur Grizzled Squirrel Wildlife Sanctuary, about 8 km from the Rajapalayam Municipal
boundary in the west. Proposed STP site is located on the eastern side of the town, away from
the habitation. Site is selected within the existing solid waste disposal facility (compost plant); of
the total 20.35 acres area, 5 acres is allotted to STP. There are no streams/rivers flowing
through or close to Rajapalayam municipal area. It is proposed to discharge treated wastewater
from STP into Kothankulam Irrigation Tank, which is located at about 1.4 km north of STP site.

8. Potential Environmental Impacts and Mitigation Measures.The subproject is unlikely
to cause significant adverse impacts that are irreversible, diverse or unprecedented because: (i)
the components will involve straightforward construction and operation, so impacts will be
mainly localized; (ii) there are no significant sensitive environmental features in the project sites
although careful attention needs to be paid to minimizing disruption to population of urban
areaand (iii) predicted impacts are site-specific and likely to be associated with the construction
process and are produced because the process is invasive, involving excavation and earth
movements and controlled blasting in some stretches along the alignment.

9. Sewerage system performs a crucial function of safely collecting, transporting, treating
and disposing domestic wastewater, including, human excreta (designed as a separate system).
Subproject is likely to have numerous positive impacts on the environment and public health.In
this IEE, negative impacts were identified in relation to pre-construction, construction, and
operation phases. Planning principles and design considerations have been reviewed and
incorporated into the site planning and design process wherever possible; thus, environmental
impacts as being due to the project design or location were not significant. Sewage pumping
and lifting stations, which collect sewage to further pump to a higher elevation manhole, pump
station or STP, are likely to generate odor.



10. As stated above, it is proposed to discharge treated wastewater from STP into
Kothankulam Irrigation Tank, and utilized for irrigation in the tank command area, and if any
surplus will flow down via the existing surplus channel to Pudukulamtank, another downstream
irrigation tank. At present the water stored insideKothankulam tank is insufficient and polluted
with dissolved oxygen levels of 0.16 mg/l, BOD of 20 mg/l and COD of 100 mg/l. As the lake is
dry and polluted, there is no notable aquatic life present. Water from the tank can only be used
for irrigation, and not potable for drinking. Water depth is more than 10 m below ground level.
Given the current status of the tank (insufficient storage level, polluted, non-potable, no notable
aqguatic life), no adverse impacts are likely to result from the disposal of STP treated wastewater
to meet disposal standards. A sludge management plan will be prepared during the detailed
design phase for treatment, disposal and/or safe reuse of sludge. Monitoring of treated
wastewater and sludge quality, and safe reuse limits are provided in EMP.

11. The malfunction or decrease in treatment efficiency and sludge handling and disposal in
the STP will most likely result in the release of untreated or partially treated wastewater, which
will, most likely, pollute the environment and cause public health issues. Industrial waste in
sewage also poses risks that could be irreversible. Accumulation of silt in sewers in low areas
may overflow, causeblockage, result to power outages, and pose harmful working conditions for
the workers cleaning sewers may create nuisance, unhealthy and hazardous conditions.

12. Sewage pumping stations sites, which collect sewage from the sewer network and pump
to higher level to convey to sewage to STP for safe treatment and disposal, are located within or
near residential areas/service areas. These facilities may generate odor and may cause
nuisance to nearby households. Site selection is done with utmost care to locate the facilities as
far as away from the houses as possible. However, given design considerations and land
constraints, most of the sites identified are close to the houses. Various site planning, green
buffer and design related measures are included in the project to prevent and control odor
generation. These include: appropriately locating sewage wells within site maintaining
maximum distance from the nearby houses; developing tree cover; covered facilities; design
and operation measures to prevent odor; and, providing gas collection and treatment facilities at
sewage pumping stations. Odor monitoring is also proposed during operation.

13. Mitigation measures have been developed to reduce all adverse impacts and
incorporated in the infrastructure design. Various measures suggested for odor control include:
appropriately locating sewage wells within site as far as away from the houses; developing tree
cover; coveredfacilities; gas collection and treatment facilities, and design and operation
measures to prevent odor build up; standard operating procedures for operation and
maintenance; imparting necessary training; safety and personal protection equipment for
workers, measures to maintain the STP treatment efficiency, and development of green buffer
zone around the STP, etc.

14. Potential impacts during construction are considered significant but temporary, and are
common impacts of construction in urban areas, and there are well developed methods to
mitigate the same. Except sewer works, all other construction activities (lifting/pumping stations
and STP) will be confined to the selected sites, and the interference with the general public and
community around is minimal. In these works, the temporary negative impacts arise mainly from
construction dust and noise, hauling of construction material, waste and equipment on local
roads (traffic, dust, safety etc.), mining of construction material from the existing government
licensed mining areas having environmental permissions as applicable, occupational health and
safety aspects. Sewer works will be conducted along public roads in an urban area congested



with people, activities and traffic. Therefore these works will have significant impacts arising
mainly: from the disturbance of residents, businesses and traffic due to construction work;
safety risk to workers, public and nearby buildings due to deep trench excavations in the
roadwith some sections involving controlled blasting, especially in narrow roads; access
impediment to houses and business, disposal of large quantities of construction waste, etc.
These are all general impacts of construction in urban areas, and there are well developed
methods of mitigation that are suggested in the EMP.

15. Environmental Management Plan. An environmental management plan (EMP) has
been developed to provide mitigation measures to reduce all negative impacts, along with the
delegation of responsibility to appropriate agency. As stated above, various design related
measures are already included in the project design. During construction, the EMP includes
mitigation measures such as (i) proper planning of sewer works to minimize the public
inconvenience (ii) barricading, dust suppressionand control measures (iii) traffic management
measures for works along the roads and for hauling activities; (iv) provision of walkways and
planks over trenches to ensure access will not be impeded; and (iv) finding beneficial use of
excavated materials to extent possible to reduce the disposal quantity.Hard rock removal
through controlled blasting for excavation has been identified for some sections of the pipeline
alignment and in the pumping station sites. Mitigation measures to ensure safety of humans and
structures within the area of influence and impacts due to controlled blastingduring the
implementation have been included in the EMP. The EMP will guide the environmentally-sound
construction of the subproject. The EMP also includes a monitoring program to measure the
effectiveness of EMP implementation and include observations on-and-off-site, document
checks, and interviews with workers and beneficiaries.

16. The EMP has already been included in the bid and contract documents. Non-compliance
with, or any deviation from, the conditions set out in this document constitutes a failure in
compliance. The contractor will be required to submit to PIU, for review and approval, an
updated site environmental management plan (SEMP) also reflecting the associated mitigation
and monitoring measures for the controlled blasting activities proposed now in the updated IEE
report. No works are allowed to commence prior to approval of SEMP. A copy of the updated
EMP/approved SEMP will be kept on site during the construction period at all times.

17. Consultation, Disclosure and Grievance Redress Mechanism. The stakeholders
were involved in developing the updated IEE through on-site discussions within the limitations
imposed by the district authorities during on-going coronavirus disease (COVID-
19)pandemic.Theviews expressed and suggestions made have been incorporated into the
updated IEE and the EMP as well as in the revised planning and development of the project.
The IEE will be made available at public locations and will be disclosed to a wider audience via
the ADB, Rajapalayam Municipalityand TNUIFSL websites. The consultation process will be
further strengthened after relaxation of present restrictions due to COVID-19 pandemic and
alsocontinued thereafter during project implementation. A grievance redress mechanism as
described in the IEE has already been made fully functional to ensure quick redressal of public
grievances.

18. Monitoring and Reporting.TheContractor has been submitting a monthly EMP
implementation report to PIU. PIU is monitoring the compliance of Contractor, andsubmitting
aQuarterly Environmental Monitoring Report to PMU. The PMUhas been overseeing the
implementation and compliance, andsubmitting semi-annual monitoring reports to ADB. The
environmental monitoring reports will be posted on websites of ADB, Rajapalayam
Municipalityand TNUIFSL.



19. Conclusions and Recommendations.Therefore, as per ADB SPS, the project
continues to be classified as environmental category B and does not require further
environmental impact assessment. However, to conform to government guidelines, consent to
establish (CTE) and consent to operate (CTO) from Tamil Nadu Pollution Control Board
(TNPCB)is required for the STP. STP design is preparedand CTE has been obtained from
TNPCB.CTO obtained from TNPCB to operate the STP. Permission of Public Works
Department for disposal of treated wastewater from the STPinto Kothankulam Tank has been
obtained.This IEE updated with the details of STP design& new PS sites is final and is
submitted to ADB for concurrence and disclosure.






l. INTRODUCTION
A. Background

1. The Tamil Nadu Urban Flagship Investment Program (TNUFIP) will advance India’s
national urban flagship programs to develop priority urban and environmental infrastructure in
ten cities located within strategic industrial corridors of Tamil Nadu (the State), including those
within the East Coast Economic Corridor (ECEC), to enhance environmental sustainability,
climate resilience, and livability. It will also strengthen the capacity of state and local institutions
and improve urban governance.

2. TNUFIP will be implemented over an 8-year period beginning in 2018, and will be funded
by Asian Development Bank (ADB) via its multitranche financing facility (MFF). The executing
agency is the Department of Municipal Administration and Water Supply (MAWS) of the State
acting through the Tamil Nadu Urban Infrastructure Financial Services Limited(TNUIFSL) who
will establish a program management unit (PMU). The urban local bodies (ULBs) will be the
implementing agencies for projects and will establish program implementing units (PIU).

3. TNUFIP is aligned with the following aspects: (i) universal access to basic water and
sanitation services achieved, (ii) world-class cities and industrial corridors across the State
developed,! and (iii) water security and reducing vulnerability to climate change in urban areas
and enhancing share of renewable energy achieved.? The investment program will have the
following outcome: livability and climate resilience in at least 10 cities in priority industrial
corridors enhanced.®The TNUFIP is structured under following three outputs:

0] Output 1:Climate-resilient sewage collection and treatment, and drainage
systems developed in at least 8 cities. This will include: (i) new (187 million
liters per day [MLD]) and rehabilitated (155 MLD) sewage treatment capacity
developed with solar power for operations installed on a pilot basis; (ii) reuse of
treated wastewater for industrial purposes in selected areas; (iii) new sewage
collection pipelines (2,810 kilometers [km]) constructed with 100% household
connections made (426,600 household connections); (iv) 173 new sewage
pumping stations of 6,390 kilowatts (KW) capacity added; (v) 20 community
water and sanitation committees formed with female participation; and (vi)
climate resilient drainage and flood management systems established (250 km
tertiary and 50 km primary and secondary).

(i) Output 2:Water supply systems in at least 5 cities improved with smart
features. This will include: (i) smart water supply distribution systems (1,520 km
pipelines) established within 110 new district metered areas (DMAS) to reduce
NRW and provide regular water supply with 100% household connections
(171,000 household connections); (ii) new transmission mains (120 km); (iii) 30
pump stations of 1,530 KW capacity; and (iv) new water storage reservoirs (40
reservoirs totaling 70 million liters).

(iii) Output 3: Institutional capacity, public awareness, and urban governance
strengthened. This will include: (i) establishing a new state-level Urban Data

1 World-class cities are defined by Tamil Nadu Vision 2023 as existing towns whose infrastructure is to be upgraded
significantly including provision of access to 24x7 water supply, efficient mass transit systems while making them
open-defecation free and garbage free. (Government of Tamil Nadu. 2012. Tamil Nadu Vision 2023. Chennai).

2Government of Tamil Nadu. 2015. Tamil Nadu Sustainable Water Security Mission. Chennai; and Government of
Tamil Nadu. 2014. State Action Plan on Climate Change. Chennai.

3 Government of India, Ministry of Urban Development. 2015. Smart City Mission Statement and Guidelines. Delhi.



and Governance Improvement Cell in the CMA, (ii) establishing a new Project
Design and Management Center in CMA,; (iii) introducing and implementing a
state-wide performance-based urban governance improvement program for all
135 cities in Tamil Nadu to improve revenue, financial management,
administration, service delivery, gender mainstreaming, wastewater reuse, and
fecal sludge management; and (iv) implementing public awareness campaigns in
areas of water conservation, sanitation, and hygiene in project cities. TNUFIP will
intensify capacity building of key urban institutions and continue the good
practice of incentivizing urban governance improvement. Project design
consultants (PDC) will be recruited to prepare new projects in subsequent
tranches meeting ADB requirements.

4, Scope of Project 1. Tranche 1 is representative of MFF investments and will support
subprojects in 6 cities (Chennai, Coimbatore, Rajapalayam, Tiruchirappalli, Tirunelveli, and
Vellore). Outputs of tranche 1 include:

(i)

(ii)

(i)

Output 1: Climate-resilient sewage collection and treatment, and drainage
systems developed in 6 cities.*This includes: (i) 5 new STPs of 165 MLD
treatment capacity including one STP with 2 megawatts (MW) solar photovoltaic
(PV) installation for operations; (ii) 1 rehabilitated STP of 37 MLD capacity; (iii)
8,000 cubic meter (m®) per day of treated wastewater reused; (iv) 1,860 km of
new sewage collection pipelines with 100% household connections; (v) 124 new
pump/lift stations of 4,473 kW capacity; and (vi) 297,547 new household sewer
connections. The breakdown by city is as follows: (i) new sewage collection
system and 32 MLD STP in Tirunelveli with treated wastewater supplied for
industrial reuse;® (i) new sewage collection system and 30.53 MLD STP with 2
MW solar PV installation in Coimbatore;® (iii) new sewage collection system and
30 MLD STP and one rehabilitated 37 MLD STP in Tiruchirappalli; (iv) new
sewage collection system and 50 MLD STP in Vellore; (v) new sewage collection
system in four areas of Chennai; (vi) new sewage collection and 21.85 MLD STP
in Rajapalayam, and (v) 12 community water-sanitation committees formed.
Output 2: Water supply systems in 1 city improved with smart
features. This will support 4 areas of Chennai with the following: (i) 275.6 km of
distribution pipes in 20 newly established district metered areas to manage and
reduce NRW connected to computerized control and data acquisition systems;®
(i) 30,800 household metered connections; (iii) 11 km of new transmission pipes;
(iv) 9 new storage reservoirs (4 underground and 5 overhead) of 11 million liters
capacity; and (v) 5 pump stations of 230 kW capacity.

Output 3: Institutional capacity, public awareness, and urban governance
strengthened. This will include: (i) establishing a new state-level Urban Data
and Governance Improvement Cell in the CMA; (ii) establishing a new Project
Design and Management Center in the CMA,; (iii) introducing and implementing a
state-wide performance-based urban governance improvement program for all

4 Drainage is taken up under Tranche 2, while appraisal of designs is taken up under Tranche 1.

5 Tirunelveli city signed a purchase agreement for treated effluent from the STP with an adjoining industrial park.

6 This innovative pilot will install 2MW of solar power at the STP resulting in: (i) 90% of the STP’s energy requirement;
(i) 72% of annual energy charges;and (iii) 3,400 tons of CO2 equivalent per year avoided.

7 For Project 1, smart water features (footnote 19) include online automatic pressure sensors and flow meters, 100%
household metered connections using DMA-based distribution management, and energy efficient motors for

pumps.

8 NRW in Chennai is 30%. (Source: Government of Tamil Nadu. 29 March 2016. Chennai District Gazette. Chennai)



135 cities under CMA to improve financial management (audited accounts),
municipal revenues (taxes, user fees), administration (filling vacancies), and
gender mainstreaming (gender action plan implementation);® and (iv)
implementing public awareness campaigns in areas of water conservation,
sanitation, and hygiene. Output 3 will be supported by governance improvement
and awareness consultants.

5. Rajapalayamis located in the south-western part of Tamil Nadu, in the foothills of
Western Ghats. In this subproject to be implemented under the ADB funded TNUFIP, it is
proposed to provide underground sewerage system in Rajapalayam municipality. Subproject
includes the following civil works components: (i) sewage collection system (157.174kilometer
(km) length of sewers and 5,865 manholes), (ii)) 4 nos. of sewage lift stations, (iii) 3 no. of
sewage pump stations, (iv) sewage pumping mains (20.642 km length), (v) sewage treatment
plant (STP) of 21.85 million litres per day (MLD) capacity including a 1.4 km length sewer
outfall, and (vi) 38,586 house service connections. STP is proposed under design-build contract,
and STP design has been finalized.

B. Purpose of this Initial Environmental Examination Report

6. ADB requires the consideration of environmental issues in all aspects of the Bank’s
operations, and the requirements for environmental assessment are described in ADB’s
Safeguard Policy Statement (SPS), 2009. The potential environmental impacts of the subproject
have been assessed using ADB Rapid Environmental Assessment Checklist for Sewerage
(Appendix 1). Then potential negative impacts were identified in relation to pre-construction,
construction and operation phases of the improved infrastructure, and results of the assessment
show that the subproject is unlikely to cause significant adverse impacts that are irreversible,
diverse or unprecedented. Thus, this initial environmental examination (IEE) has been prepared
in accordance with ADB SPS'’s requirements for environment category B projects.

7. This IEE is based on the detailed project report (DPR) prepared by TWAD Board for
Rajapalayam Municipality.The IEE was earlier updated to reflect the inclusion of controlled
blasting as one of the construction methodologies identified for hard rock removal in some
sections of the alignment and sites.The STP and disposal system is proposed under design-
build type implementation. STP design has been finalized and the same has been incorporated
in this IEE..

C. Report Structure
8. This Report contains the following ten(10) sections including the executive summary at
the beginning of the report:

® Executive summary;

(i) Introduction;

(iii) Description of the project;

(iv) Policy, legal and administrative framework;

(V) Description of the environment;

(vi) Anticipated environmental impacts and mitigation measures;
(vii)  Public consultation and information disclosure;

9 Details of this component are included in the FAM and Technical Assistance Report. (accessible from the list of
linked documents in Appendix 2 of the Report and Recommendation of the Presidentto the Board of Directors).



(viii)  Grievance redress mechanism;
(ix) Environmental management plan; and
(x) Conclusion and recommendation.



Il. DESCRIPTION OF THE PROJECT
A. Project Area

9. Project area comprises municipal area of Rajapalayam Municipality, spread over an area
of 11.36 square kilometer(km?) and population of 130,119 (2011 census).

B. Existing Sewerage System

10. At present there is no sewerage system in the town. Existing system of sanitation
comprises septic tanks and soak pits. From the densely populated old town areas,sewage from
toilets/septic tanks and sullage is discharged mostly into storm water open drains, which are
constructed along the streets in the town. In the houses where soak pits are available, the septic
tank effluent and sullage from bath and kitchens is let into soak pits. The wastewater discharged
into open drains accumulates in low lying areas of the town, and also flow into the irrigation
tanks in the periphery of the town. There are no rivers flowing through the town, and drainage is
mainly controlled by irrigation tanks around the town.

11. Rajapalayam Municipality is the responsible agency for providing basic urban services
includingsewerage in the town.Under the TNUFIP, Rajapalayam Municipality proposed to
provide sewerage system to cover entire municipal area comprising 3 zones and 42 municipal
wards, andis the implementation agency for this subproject. The DPR for the underground
sewage scheme has been prepared by TWADB for the Rajapalayam Municipality. TWADBoard
is supporting the municipality in implementation of the subproject.



Figure 1: Location of Subproject



C. Proposed Project

12. As per the DPR, the population of the town for the year 2020 and2050 has been
projected as 155,000 and 220,000 respectively. The water supply rate of 135 liters per capita
per day (Ipcd) has been considered in the design for working out the total sewage flow.

13. Table 1 shows the nature and size of the various components of the subproject. Location
of subproject components and conceptual layout plans are shown in Figure 2 to Figure 9.
System is designed as a separate underground system catering only to domestic wastewater;
storm runoff generated during rains will be carried by existing open drains and dispose into
natural streams/ water bodies. Industrial wastewater will not be disposed into sewers.System is
designed for 115 liters per capita per day, based on sewage generation rate of 80% of water
supply. System is designed with gravity flow as far as possible, however topography does not
permit a complete gravity system from collection to inlet at the STP, and therefore wherever
required sewage lifting and pumping stations introduced to optimize the system design.

D. Implementation Schedule

14. The Underground sewerage scheme to Rajapalayam Municipality is implemented in two
packages. Details are as below.
Package 1- 157.174kmcollection system, 20.642km pumping main,4 nos of Lift stations, 3nos
of Sub-Pumping stations and one MainPumping station.
Package 2 — STP of 21.85 MLD capacity and 1.4km outfall sewer for disposal into Kothankulam
irrigation tank.
Contract for Package 1 with construction period of 36monthswasawarded to M/s.Eco Protection
EngineersPrivate Limited, Chennai on 10 October 2018. Works are in progress and are likely to
be completed by September 2021.Package 2 with construction period of 24monthswas awarded
to M/s.Eco Protection Engineers Private Limited, Chennai on 24 March 2020and are likely to
be completed by March 2022.

1. Functional Design has been Approved for

a. SBR

Chlorine contact Tank and Toner Room
Administrative Building and MCC Room
Air Blower
Thickener feed sump
Gravity Sludge Thickener Sump
.Pre Treatment unit
Centrifuge Building
Security Building

T S@meao0T



Table 1:Proposed Sewerage Subproject Components

Infrastructure

Function

Description

Location

Sewer network

Collect wastewater
from houses and
convey by pressure
pumping to the sewage
treatment plant (STP)

157.174km; sewers of diameter 200-700 mm

e 126.935 km- 160 &200 mm diaPVC pipes

e 20.513 km - 200-300 mm diadouble wall
corrugated (DWC) pipes

e 9.726 km - 350-700 mm dia: ClI pipes

Manholes

4,945 nos. (brickwork)

920 nos. (reinforced cement concrete)

Sewers will be laid underground in the roads and internal
streets in the project area comprising Rajapalayam
Municipality

Pumping main
sewers

Transfer sewage from
lift station /sewage
pumping station (SPS)
to main pumping
station (MPS)and to
STP

20.642 km, mains of diameter 150-700 mm

e 5.1 km —500 mm dia Cl — from SPS @
Indranagar to MPS

e 5.265 km — 400 mm dia Cl — fromSPS @
North Aandalpuram to STP

e 5.92 km 700mm diaClfromMPS to STP

e 2.872 km 150 mm dia CI from lift wells to
SPS

¢ 0.085 km 600mm dia CI for inter
Connection

e 1.400 km 800mm dia RCC pipe for
Effluent Disposal Gravity Main

Pipes will be laid underneath ground level along municipal
roads, national and state highways, and rural roads
connecting SPS, MPS and STP.

Sewage lift
stations (LS)

Collect sewage from
low level sewer and
pump to higher sewer
or to pumping stations

4 No's
Components of LS
e Suction well of dia 3 m and depth
3.67 m to 6.45 m (closed) with a vent
pipe
e Non-clog submersible pump sets
e Control panel box

Lift well will be constructed on the road shoulder (and in the
road itself when there is no earthen shoulder) where the
sewer terminates into the lift well. Pumps will be installed in
the well, and a control panel box will be installed near the
well. Lift stations are proposed at following locations:

1. Kothankulam Road

2. Samandhapuram

3. Chandhoorani

4. Thiruvananthapuram Street

All the above lift stations are located in municipal lands,
and along the roads.

Sewage
pumping stations
(SPS)

Collect sewage and
pump to main pumping
stations

2Nos.

Components of SPS

e Screen well
-Dia (3.90 and 3.00 m) and depth (4.76
and 4.54 m)

o Gritwell
-Dia (5.50 and 5.00 m) and depth (6.05

Sewage pump stations are proposed at following locations:
1.Indira nagar
2. North Andalpuram




Infrastructure Function Description Location
and 5.41 m)
e  Suction well
-Dia (8.00 and 7.00 m) and depth (8.68
and 7.74 m)
e Pump rooms (6m x 4 m)
Non-clog submersible pump sets
Main Sewage Collect sewage from lift | 1 no,
pumping stations | stations and pumping Components of MPS For Main sewage pumping station, Government

(MPS)

stations and pump to
sewage treatment plant

e Screen well - 2 Nos

Dia (5.2 m) and depth (3.19 m)
e  Gritwell

Dia (7.2 m) and depth (4.53 m)
e  Suction well

Dia (8.00 m) and depth (8.43 m)

Pump room (6m x4 m)

Non-clog submersible pump sets

Porambokku site nearby along the alignment of pumping
Main, backside of Annapparaja Hr. sec.School located at
MelpattamKarisalkulam Panchayat burial Ground
has been finalized and for which the District Collector,
Virudhunagar has beenissued enter upon permission and
Commissioner, Rajapalayam municipality has also issued
consent to execute the MPS work in unused plain partial
area of burial ground survey no.286/5, 20 cent/780sqg.m.
(Latitude — 9.46921 Longitude — 77.56630).

(MPS was initially proposed to be located in North
Avarampatti in a site maintained by Hindu Religious and
Charitable Endowment Department (HR and CE)
department. Due toHonorable High Court, Chennai had
issued stay order for sale/ lease of HR & CE land, the
Commissioner of Municipal Admnistration, Chennai has
been instructed to identify and finalise the alternate site
and thustheMPS has been proposed to be located
inMelpattamKarisalkulam panchayat Government
promboke land

Sewage
Treatment Plant
(STP)

Treatment of collected
wastewater to comply
with disposal standards

New
STP of capacity 21.85 MLD
Treatment Technology: SBR (Sequential
Batch Reactor).
1.Functional Design has been Approved

1.
2.Structural designs for the
Components have been Approved
a. SBR
b. Chlorine contact tank and Toner Room
¢. Administrative Building and MCC Room
d. Air Blower
e. Thickener Feed Sump

Following

Site is located at Pudupalyam village in the eastern
outskirts of RajapalayamMunicipality. Site is located within
a large campus that is currently housing a solid waste
management facility (compost plant). Total area of this
campus is 20.35 acres, of which 5 acres allocated to the
STP.

Selected site is located ideally away from the residential
areas (> 1 km)
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Infrastructure

Function

Description

Location

f. Gravity Sludge Thickener Sump
2.
3.Structural Designs for the Following
components are yet to be Approved
a. Pre Treatment unit
b. Centrifuge Building
c. Security Building

Outfall sewer

Disposal of treated
water from STP into
Kothankulam irrigation
tank.

1.40km length 800 mm diareinforced cement
concrete (RCC) pipe  from STP
toKothankulamirrigation tank.

Pipe will be laid underground fromSTP toKothankulam
irrigation tank along municipal road

Treated wastewater from the STP will be discharged into
Kothankulam irrigation tank.

House service
connections

Collect sewage from
individual houses and
convey into network

e 37631 nos. (domestic)

e 955 nos. (non-domestic — commercial,
institutional, etc.), no connections to
industrial establishments

At each household, connected to chamber collecting
wastewater drain and outlet from toilet up to the manhole.
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Figure 2: Proposed Sewerage Zones
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Figure 3: Location of Subproject Components



Source: Google Earth.

Figure 4: Location of Components on Google Earth Map
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Figure 5: Layout Plan of Sewage Pumping Station at Andalpuram



Figure 6: Layout Plan of Sewage Pumping Station at Indiranagar
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Figure 7: Layout Plan of Sewage Pumping Station at Behind Annapparaja School

w og'sc

\

W g X L paea
JaLIO)sSUE |

\

Rajapalayam Municipality UGSS - MPS Site for Zone | at Backside of N
Annaparaja Hr.Sec.School

W oo'sl

Area - 780 Sqm




17




Figure 8: Sewage Treatment Plant Site Map
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Figure 9: Location of Sewage Treatment Plant, Outfall Sewer and Receiving Water Body

Rajapalayam UGSS - Google Map showing the location of Proposed STP
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Il. POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK
A. ADB Policy

15. ADB requires the consideration of environmental issues in all aspects of ADB’s
operations, and the requirements for environmental assessment are described in ADB SPS,
2009. This states that ADB requires environmental assessment of all ADB investments.

16. Screening and categorization. The nature of the environmental assessment required
for a project depends on the significance of its environmental impacts, which are related to the
type and location of the project; the sensitivity, scale, nature, and magnitude of its potential
impacts; and the availability of cost-effective mitigation measures. Projects are screened for
their expected environmental impacts, and are assigned to one of the following four categories:

0] Category A. A proposed project is classified as category A if it is likely to have
significant adverse environmental impacts that are irreversible, diverse, or
unprecedented. These impacts may affect an area larger than the sites or
facilities subject to physical works. An environmental impact assessment is
required.

(i) Category B. A proposed project is classified as category B if its potential adverse
environmental impacts are less adverse than those of category A projects. These
impacts are site-specific, few if any of them are irreversible, and in most cases
mitigation measures can be designed more readily than for category A projects.
An initial environmental examination is required.

(i) Category C. A proposed project is classified as category C if it is likely to have
minimal or no adverse environmental impacts. No environmental assessment is
required although environmental implications need to be reviewed.

(iv) Category FI. A proposed project is classified as category FI if it involves
investment of ADB funds to or through a Financial Intermediary (FI).

17. Environmental Management Plan. An EMP, which addresses the potential impacts
and risks identified by the environmental assessment, shall be prepared. The level of detail and
complexity of the EMP and the priority of the identified measures and actions will be
commensurate with the project’s impact and risks.

18. Public Disclosure. ADB will post the safeguard documents on its website as well as
disclose relevant information in accessible manner in local communities:
0] final or updated IEE upon receipt; and

(i) environmental monitoring reports submitted by the implementing agency during
project implementation upon receipt.

B. National Environmental Laws

19. Environmental assessment.The Government of India Environmental Impact
Assessment (EIA) Notification of 2006 (replacing the EIA Notification of 1994), sets out the
requirement for Environmental Assessment in India. This states that Environmental Clearance is
required for specified activities/projects, and this must be obtained before any construction work
or land preparation (except land acquisition) may commence. Projects are categorized as A or B
depending on the scale of the project and the nature of its impacts.
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20. Category A projects require Environmental Clearance from the central Ministry of
Environment, Forestand Climate Change (MOEFCC). The proponent is required to provide
preliminary details of the project in the prescribed manner with all requisite details, after which
an Expert Appraisal Committee (EAC) of the MOEFCC prepares comprehensive terms of
reference (TOR) for the EIA study. On completion of the study and review of the report by the
EAC, MOEFCC considers the recommendation of the EAC and provides the Environmental
Clearance if appropriate.

21. Category B projects require environmental clearance from the State Environment Impact
Assessment Authority (SEIAA). The State level EAC categorizes the project as either Bl
(requiring EIA study) or B2 (no EIA study), and prepares TOR for B1 projects within 60 days. On
completion of the study and review of the report by the EAC, the SEIAA issues the
Environmental Clearance based on the EAC recommendation. The Notification also provides
that any project or activity classified as category B will be treated as category A if it is located in
whole or in part within 10 km from the boundary of protected areas, notified areas or inter-state
or international boundaries.

22. None of the components of this underground sewerage system subproject falls under
the ambit of the EIA Notification 2006, and, therefore EIA Study or Environmental Clearance is
not required for the subproject.

23. Applicable Environmental Regulations. Besides EIA Notification 2006, there are
various otheracts, rules, policies and regulations currently in force in India that deal with
environmental, health and occupational safety issues that could apply to infrastructure
development.Some of the specific regulatory compliance requirements of the subproject are
shown in Table 2.

Table 2:Applicable Environmental Regulations

Law Description Requirement
Water (Prevention | Act was enacted to provide for the prevention | STPrequires CTE and CTO from
and Control of | and control of water pollution and the | TNPCB.
Pollution) Act of | maintaining or restoring of wholesomeness of
1974, Rules of | water. Control of water pollution is achieved | Application has to be submitted
1975, and | through administering conditions imposed in | online at
amendments consent issued under to this Act. All pollution | http://thocmms.nic.in/OCMMS/

potential activities will require consent
toestablish (CTE) from Tamil Nadu Pollution
Control Board (TNPCB) before starting
implementation and consent tooperate (CTO)
before commissioning.

Ancient Monuments
and Archaeological
Sites and Remains
Acts, 1958, its
Rules,1959 and
notification, 1992.

Ancient Monuments
and Archeological
Sites and Remains

This Act provides, inter alia, for the
preservation of ancient and historical
monuments and archaeological sites and
remains of national importance

- Notifies 100m around the monument as
prohibited area and 100m to 300m as
regulated area for construction works;

- No excavation/construction work is allowed
within 100m of boundary of the protected
monument;

(Amendment and | - Requires prior permission of National
Validation) Act, | Monument Authority (NMA) for taking up
2010 works within 300m of the boundary of

protected monuments

There are no protected monuments
in Rajapalayam



http://tnocmms.nic.in/OCMMS/
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Law Description Requirement
Environment Emissions and discharges from the facilities | To comply with applicable notified
(Protection) Act, | to be created or refurbished or augmented | standards
1986 and Central | shall comply with the notified standards
Pollution Control Refer Table 3 and Table 4 below
Board (CPCB) forWastewater disposal standards
Environmental for STPs and sludge composting
Standards. standards for use as

compost/manure
Noise Pollution | Rule 3 of the Act specifies ambient air quality
(Regulation and | standards in respect of noise for different | To comply with the noise standards.
Control) Rules, | areas/zones.

2000 amended up
to 2010.

Air (Prevention and
Control of Pollution)
Act, 1981, amended
1987 and its Rules,
1982.

- Applicable for equipment and machinery’s
potential to emit air pollution (including but
not limited to diesel generators and vehicles);
- CTE and CTO from TNPCB;

- Compliance to conditions and emissions
standards stipulated in the CTE and CTO.

Generators will require CTE and
CTO from TNPCB

Generators to comply with applicable
emission standards.

Solid Wastes
Management Rules,
2016

Rules to manage municipal solid waste
generated; provides rules for segregation,
storage, collection, processing and disposal.

Solid waste generated at proposed
facilities shall be managed and
disposed in accordance with the
SWM Rules

Zone
(CR2),

Coastal
Regulation
2019

The main objectives of this notification are to
ensure livelihood security to the fishing
communities and other local communities
living inthe coastal areas; to conserve and
protect coastal stretches and; topromote
development in a sustainable manner based
on scientificprinciples, taking into account the
dangers of natural hazards in thecoastal
areas and sea level rise due to global
warming.The CRZ Notification, clearly lists
out the areas that fall within the categories of
I, I, Il and IV of CRZ and the permissible
and non-permissible activities in each zone.

Projects attracting this notification
shall obtain CRZ clearance for
implementation from the authority as
required.

Construction and
Demolition  Waste
Management Rules,
2016

Rules to manage construction and to waste
resulting from construction, remodeling,
repair and demolition of any civil structure.
Rules define C and D waste as waste
comprising of building materials, debris
resulting from construction, re-modeling,
repair and demolition of any civil structure.

Construction and demolition waste
generated from the project
construction shall be managed and
disposed as per the rules

Labor Laws

The contractor shall not make employment
decisions based upon personal
characteristics unrelated to job requirements.
The contractor shall base the employment
relationship upon equal opportunity and fair
treatment, and shall not discriminate with
respect to aspects of the employment
relationship, including recruitment and hiring,
compensation  (including wages and
benefits), working conditions and terms of
employment or retirement, and discipline.
The contractor shall provide equal wages
and benefits to men and women for work of
equal value or type.

Appendix 2 provides applicable labor
laws including amendments issued
from time to time applicable to
establishments engaged in
construction of civil works, which will
need to be followed by the project.
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Table 3:Effluent Disposal Standards of Sewage Treatment Plants Applicable to All Modes

of Disposal

No. Parameter

Standard

Location

Concentration
Not to Exceed

[N

potential of Hydrogen (pH)

Anywhere in the country

6.5-9.0

2 Bio-Chemical Oxygen
Demand (BOD)

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

20

Areas/regions other than mentioned above

30

3 Total Suspended Solids
(TSS)

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

<50

Areas/regions other than mentioned above

<100

4 FaecalColi form (FC) (Most
Probable Number per 100

millilitre, MPN/100ml

Anywhere in the country

<1000

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

Note:

(i) All values in mg/l except for pH and FecalColi form.
(ii) 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 1stJune, 2019 and the old/existing
STPs shall achieve these standards within a period of five years from date of publication of this notification in the

Official Gazette.

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

(vi) Reuse/Recycling of treated effluent shall be encouraged and in cases where part of the treated effluent is reused
and recycled involving possibility of human contact, standards as specified above shall apply.
(vii) Central Pollution Control Board/State Pollution Control Boards/Pollution Control Committees may issue more
stringent norms taking account to local condition under section 5 of the Environment (Protection) Act, 1986”.

Table 4:Standardsfor 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. According to the standards “In order to ensure safe application of compost, the
following specifications for compost quality shall be met, namely:

. Organic Compost Phosplhate Rich
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
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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. According to the standards “In order to ensure safe application of compost, the
following specifications for compost quality shall be met, namely:

Organic Compost

Phosphate Rich

Parameters Units Organic Manure

(FCO 2009) (FCO 2013)

Nickel 50 50

Zinc 1000 1000

C/N ratio <20 <20:1

PH 6.5-75 (1:5 solution) maximum 6.7

Moisture, percent by 15.0-25.0 25.0

weight, maximum

Bulk density (g/cm?®) <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 10.4

P205) percent by

weight, minimum

Total Potassium (as | percent by weight 0.4 -

K20), percent by
weight, minimum

Color
Odor Absence of foul Odor
Particle size minimum 90% material minimum 90% material

should pass through 4.0 mm
is sieve

should pass through 4.0 mm
is sieve

Conductivity, not more
than

dsm-1

4

8.2

FCO = Fertilizer Control Order, g/cm?® = gram per cubic centimeter, mg/kg = milligram per kilogram, % = percent.
*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.
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necessary clearances/permission prior to start of construction.

Clearances/permissions to be obtained by Contractor. Following Table shows the
list of clearances/permissions required for project construction. This list indicative and the
contractor should ascertain the requirements prior to start of the construction, and obtain all

Table 5:Clearances and Permissions Required for Construction

No. | Construction Statutory Statute under Implement Supervision
Activity Authority which ation
Clearance
is Required
1 Sewage Tamil Nadu | Consent to | Contractor PIU
treatment plant | Pollution establish and and Project
(STP) Control consent to | Implementa
Board operate under tion Unit
(TNPCB) Water Act, 1974 (PIV)
2 Tree Cutting Department | Clearances from PIU PIU
of Forest | the authorities as
and District | per the Tamil
Collector Nadu Timber
Transit
Rules,1968 or
latest.
3 Hot mix plants, TNPCB Consent to | Contractor PIU
Crushers and establish and
Batching plants consent to
operate under Air
Act, 1981
4 Discharges TNPCB Consent to | Contractor PIU
from establish and
construction consent to
activities operate under
Water Act, 1974
5 Storage, TNPCB Hazardous Contractor PIU
handling Wastes
and transport of (Management
hazardous and
materials Handling)Rules.
1989
Manufacturing,
Storage and
Import of
Hazardous
Chemicals Rules,
1989
5 Sand mining, Department | Not applicable Contractor PIU
quarries and | of
borrow Geology and | Contractor to
areas mining, obtain  material
Government | from the existing
of Tamil | government
Nadu licensed mines /
quarries;
Contractor  will
require prior
approval of PIU
for obtaining
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No. | Construction Statutory Statute under Implement Supervision
Activity Authority which ation
Clearance
is Required
material from a
particular source.
PIU to review
and approve only
existing licensed
mines that are
compliant  with
prevailing
environmental
regulations of
India.
6 NOC for | District Explosives Contractor PIU
Controlled Collector, Rules, 2008
Blasting for | Virudhunaga
excavation r
7 Groundwater Public Works | (Groundwater) Contractor PIU
extraction Department | Tamil Nadu
Groundwater
Development and
Management Act
2000
8 Disposal of TNPCB Hazardous Contractor PIU
bituminous Wastes
wastes (Management
and Handling)
Rules. 2016 as
amended
9 Temporary Traffic Police | MORTH 112 Contractor PIU
traffic and SP  550f IRC
diversion Rajapalayam | codes
measures Municipality

25. ADB Safeguard Policy Statement Requirements. During the design, construction, and
operation of the project the PMU and PIUs will apply pollution prevention and control
technologies and practices consistent with international good practice, as reflected in
internationally recognized standards such as the World Bank Group’s Environment, Health and
Safety Guidelines (both General Guidelines and sector specific guidelines of water and
sanitation projects to be referred,
http://lwww.ifc.org/wps/wcm/connect/topics_ext_content/ifc_external_corporate_site/sustainabilit
y-at-ifc/policies-standards/ehs-guidelines). These standards contain performance levels and
measures that are normally acceptable and applicable to projects. When Government of India
regulations differ from these levels and measures, the PMU and PlUs will achieve whichever is
more stringent. If less stringent levels or measures are appropriate in view of specific project
circumstances, the PMU and PIUs will provide full and detailed justification for any proposed
alternatives that are consistent with the requirements presented in ADB SPS. Sewage sludge
shall be properly treated prior to its disposal and/reuse.
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Table 6:WHO Ambient Air Quality Guidelines

Table 7:World Bank Group’s Environmental, Health and Safety Noise Level Guidelines
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V. DESCRIPTION OF THE ENVIRONMENT
A. Methodology Used for Baseline Study
26. Data Collection and Stakeholder Consultations. Data for this study has been
primarily collected through comprehensive literature survey, discussion with stakeholder

agencies, and field visits to the proposed subproject sites.

27. The literature survey broadly covered the following:

0] Project details, reports, maps, and other documents prepared by TWADBoard
and Rajapalayam Municipality,
(i) Discussions with Technical experts of the Project Preparatory Technical

Assistance (PPTA) team, TNUIFSL, and other relevant government agencies

(i) Secondary data from previous project reports and published articles, and

(iv) Literature on land use, soil, geology, hydrology, climate, socioeconomic profiles,
and other planning documents collected from Government agencies and
websites.

B. Physical Resources
1. Location,Area andConnectivity

28. RajapalayamTown is situated southwestern part of Tamil Nadu, in Virudhanagar district,
close to Tamil Nadu — Kerala border (15-20 km). Geographically, it is located at latitude of 9°
27°0” N and longitude of 77°033'0”E at an altitude of 156 m from sea level. It is situated at 85
km southwest of Madurai Cityalong Madurai — Kollam (NH 208). The Municipality covers an
area of 11.36 km? and the 2011 census population is 130,119. The town was upgraded to a
special grade municipality in 2008 with seven revenue villages under its jurisdiction.

29. Rajapalayam has a well-developed transport infrastructure and is well connected by
Road, Rail and Air with most cities and towns in India. NH 208 passes through Municipal area.
The Nearest railway station to the project area is Rajapalayam Junction which is 2 km far from
Municipal Office.

2. Topography, Soils and Geology

35. Rajapalayam municipality forms part of the eastern slopes of the Western Ghats region
of the Virudhunagar district. The terrain is mostly flat or with slight slope towards the existing
drainage from North-East towards West.The average elevation is around 168m. The town is
bound by a small hill on the eastern side, tanks and agricultural lands on the other three sides.
Contour of this area varies between +144 m to +183.00m Topography of the Town is sloping
from west towards east and north towards south.

30. The soils along the streams are alluvial but the predominant soils in and around the
municipality are deep and moderately well drained clayey soils. Gravelly clay soils are seen
near the foot of hill.Rajapalayam block is covered with red loam soils that are rich in
Phosphorous and micronutrients like Zinc, Boron, Iron and Sulphur.There are no incidences of
land subsidence in the project area. Geologically, the entire Virudhunagar district can be broadly
classified into hard rock and sedimentary formation of alluvium and tertiary. Lime stones
associated with gneiss are noticed in Aslapuram and Cholapuram in Rajapalayam taluk.
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3. Seismology

31. According to Bureau of Indian Standards (BIS) [IS 1983 (Part 1):2002], Rajapalayam
town falls under Zone Il and on the macro seismic intensity scale the project area falls under
MSK VII (Moderate Damage Risk Zone). Structural design of infrastructure elements will be
done with due consideration to relevant codes.

4, Climatic Conditions

32. The climate of the town is semi-arid tropical monsoon Type. with average monthly
rainfall of 69.16 mm, mostly from Northeast monsoon from October to December

33. January and February experience a very pleasant climate. During March, the sky is
clear, but the temperature start increasing which continues till the end of May. The highest
temperature is recorded early in April/May. Due to the presence of the mountain pass, more
elevated parts of the district benefit from the south-west monsoon in the months from June to
August. September is the inter monsoon period and the sky is clear. During October and
November, the North Eastmonsoon sets in and provides most of the rains in this district. But
after mid-December rain ceases. The temperature which was once set on the downward trend
continues its course till the end of January. The climatic condition of Virudhunagar district is
most conducive for people and cotton ginning and weaving Industries.

34. The maximum temperature ranges from 36°C to 41°C and the minimum temperature
varies from 14°C to 31°C. The mean daily temperature during summer varies from 33°C to 40°C
and the mean daily temperature during winter varies from 15°C to 31°C. Rain occurs during
Southwest and Northeast monsoons. Northeast monsoon contributes, over 50% of total rainfall
from October to December. The average annual rainfall of this district is 647.2 mm.

Figure 10: Annual Seasonal Rainfall in Project Area
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Figure 11: Monthly Max and Min Average Temperature in Project Area
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5. Surface Water

35. The project area lies within the Sevalaperiyar-Mudangiri sub-basin of the Vaippar river
basin. The drainage pattern, in general, is dendritic. All the rivers or streams of the region are
seasonal and carry good flows during monsoon period. However, there are no rivers or stream
that flow through or close to municipal area. There are several water tanks in the area, and
important of them are: Kothankulamtank,Kondaneritankand Puliyamkulamtank,etc. These tanks
are mainly used for irrigation purposes, however, due to low rain, these tanks rarely gets filled.
Water level in the tanks are very low, and due to lack of sewerage system, wastewater from the
municipal area enters the tanks, and therefore mostly it is accumulated wastewater in the tanks.
As shown in the Table below, water in none of the water bodies in the municipal limit are of
potable quality. Biochemical oxygen demand (BOD) ranges from 20-36 mg/l, while chemical
oxygen demand (COD) ranges from 100-220 mg/l. Dissolved oxygen content is very low (0.16 —
0.28 mg/l).

Table 8:Water Quality Data of Tanks, 2017-2018

No | Parameter | Units | Kothankula | Pudukula | KondaneriKanmoi | Alavanthankul | Puthiyathikula
S m Tank m Tank am m
1 |DO Mg/l 0.16 0.16 0.16 0.28 0.20
PH pH 7.59 7.15 8.00 7.09 6.88
3 |EC MS/c 138 135 763 747 854
m
4 |BOD Mg/l 20 22 24 32 36
5 |COD Mg/l 100 120 160 140 220
6 |POs Mg/l 0.65 0.35 0.13 0.26 0.29
7 |NOs Mg/l 15 10 20 25 35
8 |[SOs Mg/l 6 2 12 5 47
9 |CI Mg/l 10 8 80 120 106
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No | Parameter | Units | Kothankula | Pudukula | KondaneriKanmoi | Alavanthankul | Puthiyathikula
s m Tank m Tank am m
10 |Alkalinity Mg/l 36 48 260 180 220
11 |TDS Mg/l 56 54 300 272 320
12 |Turbidity NTU 4 6 4 14 9
Source: TWADB.
6. Groundwater

36. The district has both porous and fissured formations. Unconsolidated andsemi-
consolidated formations and weathered, fissured and fractured crystalline rocks constitute the
important aquifer systems in the district. The porous formations in the district include
sandstones and clays of recent to sub-recent and tertiary age (quaternary).The alluvial
formations consist mainly of sand, clay and gravel, and are confined to major drainage courses
in the district. The maximum thickness of alluvium is 35 m whereas the average thickness is
about 25 m. Ground water occurs under phreatic to semi-confined conditions in these
formations. Alluvium, which forms a good aquifer system along the Vaippar and Gundarriver, is
one of the major sources of water to the villages. The water-bearing properties of crystalline
formations, which lack primary porosity, depend on the extent of development of secondary
intergranular porosity.The occurrence and movement of ground water in these rocks are
generally confined to such spaces. These aquifers are highly heterogeneous in nature due to
variation in lithology, texture and structural features even within short distances. Ground water
generally occurs under phreatic conditions in the weathered mantle and under semi confined
conditions in the fissured and fractured zones at deeper levels. The thickness of weathered
zone in the district is in the range of 4 to 15 m. The depth of dug wells ranged from 10 to 15
meter below ground level (mbgl). The yield of large diameter wells in the district, tapping the
weathered mantle of crystalline rocks ranges from 40 to 110 liters per minute (Ipm) and are able
to sustain pumping for 2 to 6 hours per day. The Specific capacity of large diameter wells tested
in crystalline rocks ranges from 6.26 to 183.8 liters per meter of drawdown.

37. The depth to water level in the district varied between 2.98 and 22.72mbelow ground
level during pre-monsoon (May 2018) and varied between 3.25 and 17.25mbelow ground level
during post monsoon (Jan 2019)..The estimation of groundwater resources for the Virudhunagar
district has shown that out of 19 blocks, 11 blocks are over exploited and 4 blocks are under
“critical” category.

38. Groundwater Quality.Ground water in phreatic aquifers in Rajapalayam Municipality in
general is colorless, odorless and slightly alkaline in nature. According to Central Ground Water
Board (CGWB) report, the specific electrical conductance of ground water in phreatic zone (uS
at 250C) during May 2018 was in the range of 2430 in the district. Following Table shows the
groundwater quality in Rajapalayam along Irrigation channel.

Table 9: Groundwater Quality in Rajapalayam

Parameters BIS Standard District wise chemical
analysis data of
Groundwater samples
collected during May 2018
7.
pH 6.5-8.5 7.4
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Total hardness, mgl/l 300 — 600 660
Calcium, mgl/l 75 -200 160
Magnesium, mg/| 30 -100 63

Sodium, mg/| 200 253
Potassium, mg/| - 2

Chloride, mg/l 250 — 1000 411
Bicarbonate, mg/l 300 — 600 488
Sulphate, mg/| 200 — 400 192
Iron as Fe 0.3 1.36

BIS = Bureau of Indian Standard,Fe = iron, mg/l = milligram per liter, pH = potential of Hydrogen.
Source:CentralGroundWaterBoardYearbook ,May 2018 — Tamilnadu and Pondicherry

8. Ambient Air Quality

39. The ambient air quality in the project area is being monitored under National Air Quality
Monitoring Programme (NAMP) at following locations in Rajapalayam (i) Madasamykoil Road
(Mixed zone), (i) RR Nagar (Residential zone), and (iii) Chathirapatti Road (Industrial zone).
Following table presents the annual average concentration of air pollutants at the monitoring
locations. All the parameters monitored are well within the National Ambient Air Quality
Standards.

Table 10: Ambient Air Quality in Rajapalayam, 2021

N | Location | Catego Annual Average Concentrations of Air Pollutants
0. ry (hg/m®)
SO« NOx RSPM (<10 (PM2.s) (PM1o) Cco
Hm)
Average Average Average
1 Madasa Mixed 5.20 10.9 54.8 18.3 54.8 BDL(DL:
mykoil 1.15)
Road
2 RR Reside 5.20 10.7 54.8 17.3 54.8 BDL(DL:
Nagar ntial 1.15)
3 | Chattrap | Industri 5.85 14.9 58.3 19.7 58.3 BDL(DL:
atti Road | al 1.15)
NAAQ Standard
Industrial, Residential, 50 40 60 60 100 4.0
Rural and Other Areas
Ecologically Sensitive 20 30 60 60 100 4.0
Area

Source: Environmental Monitoring Carried out on 25.02.2021

9.

Ambient Noise Levels

40. Ambient day time noise level at monitoring locations ranged from 52.0 dB(A) to 71.0
dB(A), within the specified noise level standards of 75 dB(A). Both the location where noise
level measures are along the main roads, and it is likely that the noise level will be lower than
these values in residential areas..
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Table 11: Ambient Day-time Noise Levels in Rajapalayam

Area Name Day-time Noise Night —time Noise
(dBA) (dBA)
ChathirapattiRoad 69.1 65.4
Indira Nagar 58.3 54.1
10. C. V.
Madasamy Koil Road 56.1 52.0
11. D. VI.
Subburajamadam street 59.8 56.2
12. E. VIL.
RR Nagar 60.3 55.6
13 F. VIIL.
Aa”da'p‘irj‘m 71.0 66.4
' IX.
Standards 75 70

Source: Environmental Monitoring Carried out on 25.02.2021
G. Ecological Resources

41. Theeastern slopes of Western Ghats lie at about 8-10 km west of Rajapalayam Town.
Western Ghats rich in biodiversity, andis house to many rare and endemic varieties of flora and
fauna. AyyanarKoil forest area is located in the eastern slopes. Srivilliputhur Grizzled Squirrel
Wildlife Sanctuary, which is within the Western Ghats, spread over an 480 km? is the nearest
protected area. This protected area is at about 8 km west from the Rajapalayam municipal
boundary. Situated in a dry area, Rajapalayam town or its immediate surroundings have no
environmental sensitive areas. Project areado not have any environmental sensitive areas nor is
home to any rare or endangered species. As all the project components are located within the
boundary, and the STP site, which is located outside the boundary. is in the east of the town
while the Western Ghats and the sanctuary is located towards west.

42. Srivilliputhur Grizzled Squirrel Wildlife Sanctuary was established in 1989 at
Shenbagathoppu in the neighboring Srivilliputturtaluk. The sanctuary is home to the
endangered, arboreal grizzled giant squirrel (Rattufamacrora). This sanctuary is conferred as
one of the World Natural Heritage sites by UNESCO in 2012.

43. All the subproject sites are located within the urban area and its immediate
surroundings, where there are no notable sensitive environmental or ecological features. These
sites are under human use for many years, and therefore there is no natural habitat left. STP
site is located outside the town, and surrounded by agricultural/vacant lands. This site is part of
a large land parcel earmarked for development of waste (solid and liquid) management facilities
of the municipality. Part of the site is used for solid waste disposal. The land earmarked for STP
is currently vacant, covered with shrubs and bushes of local species.
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H. Economic Development
1. Land Use

44, A land use survey was conducted by the State Town Planning Authority in the year 1997
as part of the preparation of a master plan for Rajapalayam Local Planning Area. The survey
showed about 14.69% as developed area and Most of the population live in the aforesaid
developed area. The land use analysis for Rajapalayam town is given below. There is no recent
data available on the town land use. Considerable land is under industrial use, explaining the
industrial character of the town. There is no recent Data for Land use classification for
Rajapalayam Municipality in Virudhunagar District.

Table 12: Land Use Classification in Rajapalayam

No. Land Use Area Percentage to Total Area
(ha) (%)
1 Residential 270 23.78
2  Commercial 56 4.93
3 Industrial 105 9.24
4  Educational 54 4.75
5 Public & Semi Public 225 19.80
6  Agricultural (Including water bodies) 426 37.50
Total 1136 100.00
Source: State Town Planning Authority. 1997.
2. Industry and Agriculture
45, Initially, agriculture was the principal source of living for the people of Rajapalayam. In

the mid1900s, Rajapalayam gradually evolved into a thriving business community.
"Rajapalayam Mills Limited" was the first cotton spinning mill in this region to start industrial
revolution in Rajapalayam. After this initiation was successful, the industrial revolution became
very fast. Several years later, Rajapalayambecame 3rd largest Textile industrial hub of Tamil
Nadu, after Coimbatore and Dindigul. The city is famous for Bandage cloth, Woven cloth and
nightwear production, which greatly contributed to export sector. The neighboring town of
Chattrapatti(Virudhunagar District) is famous for producing Bandage Cloths (Surgical Cotton
cloth-Gauze). Dhalavaipuram and Muhavoor,smalltowns, are famous for producing nightwear
with small scale industries. They are the one of the largest producers and exporters of
nightwear in India.

57. Agriculture in the municipal area is limited to some pockets in the outskirts. Major crops
cultivated in the region are sorghum, groundnut, cowpea, rice, cotton and maize.

3. Infrastructure

46. Water Supply.Rajapalayam municipality has been provided with protected water supply
system. The present water supply schemes were implemented utilizing the water from
Mudangiarriver at Ayyanarkovil in the Western Ghats through summer storage tanks. Summer
storage tank is located at a distance of 10 km west of the town. At present daily water supply in
the town is 11.30 MLD.

47. Sanitation and Drainage. Atpresent due to lack of sewerage system,the existing storm
water drains mainly carry the wastewater. Individual households mostly use septic tanks to
dispose sewage, and sullage is mostly let into open drains. In the high density areas of the
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town, where there is no space for soak pits, septic tank effluent is also let into open drains. The
total length of roads in the town 132.70 km, and the length of road side drains is 215 km.

48. Solid Waste Management. The Municipality has been divided into 9 sanitary divisions,
each division is managed by a sanitary inspector. 320 sanitary workers are engaged in
sweeping and drain cleaning, door to door collection,segregation and transportation of solid
waste. On an average 55 tons of solid waste is collected from the town. This municipality
hasestablishedcompost yard at ArasiarPatti Village, on the eastern side of the town.Total area
of the site is 20.35acres. A part of this site is now being utilized for the STP.

49. Transportation.National Highway (NH) connecting Madurai and Rajapalayam linking
major towns like, Thirumangalam, Srivilliputhur. The Rajapalayam municipality covers a total
road length of 132.7 km, the length of state and national highways within the municipal limits is
12.03 km.Rajapalayam has two bus stands to cater to the needs of the population. The old bus
stand currently serves as the city bus stand. The new bus stand on Sankarankovil Road serves
for intercity buses. Buses frequently shuttle between Madurai and Rajapalayam via
Srivilliputtur.Rajapalayam has a railway station in the heart of the town, the railway line passing
through the town and connecting Madurai andShencottai divides the town into two parts.
Nearest domestic airport is at Madurai, about 80 km from Rajapalayam.

l. Socio Cultural Resources
1. Demography

50. According to 2011 census, Rajapalayam had a population of 130,119 with a sex-ratio of
1,014 females for every 1,000 males, much above the national average of 929. A total of 11,604
were under the age of six, constituting 5,927 males and 5,677 females. Scheduled Castes (SC)
and Scheduled Tribes (ST) accounted for 13.51% and 0.09% of the population respectively. The
average literacy of the city was 77.87%, compared to the national average of 72.99%. The city
had a total of 37,797 households. Workforce participation ratio is 41%, comprising 94% main
workers and rest marginal workers. Nearly 90% are engaged in industrial and service sectors,
and about 8% are engaged in agricultural activities. As per the religious census of 2011,
Rajapalayam had 94.53% Hindus, 3.48% Muslims, 1.75% Christians, 0.02% Sikhs and 0.21%
following other religions. Ward-wise population is given in the below table.

Table 13: Ward Wise Population in Rajapalayam, 2011 Census
Ward Male Female Total
Ward No-01 1823 1856 3679

Ward No-02 1513 1554 3067
Ward No-03 1715 1758 3474
Ward No-04 1341 1377 2718
Ward No-05 1165 1205 2370
Ward No-06 992 1052 2044
Ward No-07 1157 1121 2278
Ward No-08 1635 1743 3378
Ward No-09 1455 1458 2913
Ward No-10 1486 1432 2918
Ward No-11 1721 1752 3473
Ward No-12 2138 2135 4273
Ward No-13 1055 1095 2148
Ward No-14 1082 1111 2193
Ward No-15 1253 1289 2542
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Ward No-16 1535 1625 3160
Ward No-17 1688 1751 3439
Ward No-18 1035 1089 2124
Ward No-19 1739 1739 3478
Ward No-20 2852 2818 5671
Ward No-21 2821 2785 5606
Ward No-22 797 781 1578
Ward No-23 1166 1209 2375
Ward No-24 1157 1220 2377
Ward No-25 1079 1052 2131
Ward No-26 1536 1555 3091
Ward No-27 2077 2083 4160
Ward No-28 1767 1783 3550
Ward No-29 1142 1200 2342
Ward No-30 1714 1751 3465
Ward No-31 1208 1238 2446
Ward No-32 1060 1136 2196
Ward No-33 1365 1390 2755
Ward No-34 1602 1655 3257
Ward No-35 1534 1553 3087
Ward No-36 1569 1531 3100
Ward No-37 1561 1577 3138
Ward No-38 962 968 1930
Ward No-39 2624 2559 5183
Ward No-40 1849 1828 3677
Ward No-41 1630 1654 3284
Ward No-42 2022 2029 4051

Total 64622 65495 130119
2. History, Culture and Tourism
51. Rajapalayam" the name derived from 'Raja’-The community called Raja (Rajus) and

'Palayam'-in Tamil means a "cantonment on fort". Previously called as 'PALAYA Palayam’, then
'RajuPalayam’ and finally as 'Rajapalayam'. Rajapalayam is inhabited by people who came from
the old Vijayanagaram state. Krishnadevaraya, the Maharaja of Vijayanagara Empire had sent
five military commandos to Madurai Nayak kingdom to keep the law and order in the southern
part of Nayaka kingdom at Sivagiri region. The Kshatriya Raju team under the leadership of
Chinna Raja, a lineage decedent of the king of Vijayanagar belonged to Pasumpatti and other
four brothers reached and established good for the Nayaka kingdom of Madurai. After then, they
migrated to the south along with his followers and settled at kilarajakularaman(a nearby village
of Rajapalayam) at the first instance and then moved their settlements to Palayapalayam in
1483 AD. When Vijayanagaram rule was established in Madurai, the descendants of the original
emigrants were said to have served under the Chokkanathanayak, king of Madurai (1659 -1682)
who has recorded his appreciation of the service rendered by Chinna raja and his four sons and
has granted 'Sasanam' (King's Free Grant/Charter) to establish a fort there. So the middle of
16th century, they constructed the Palayapalayam fort. Either after the battle of Talaikotta
(1565) or on the eve of the same battle more Rajas migrated to the south from the
Vijayanagarempire. They settled in Pudupalayam, western portion of Rajapalayam municipality
and the town was expanded by purchasing lands from Vijayarengachokkanathanayak (1706 -
1732).

52. Rajapalayam was constituted as a united board in the year 1885. It became a panchayat
board in the year 1930. Railway line was laid in the year 1927 and the town was electrified in
1937.
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53. Tourism.AyyanarKaoil forest area is located 10 km west of Rajapalayam on the eastern
slopes of Western Ghats. The forest area has many of streams, waterfalls, springs and a
temple. Hill trekking in this forest area is one of the main recreations for Rajapalayam residents
and people from neighboring areas.

54. There are no Archaeological Survey of India or state protected monuments in the project
area. The nearest protected monument (TirumalaiNayak Palace, Srivilliputtur) is located at more
than 10km distance from the project area.

J. Subproject Site Environmental Features

55. Features of the selected subproject sites are presented inTable 14.

Table 14:Site Environmental Features

Infrastructur Location and Environmental Features Site Photograph

e
Sewage Proposed site is located within the solid waste Proposed Sewage Treatment Plant Site
treatment compost yard, in Pudupalyam Village, eastern

plant (STP) outskirts of Rajapalayam Town. Total land area
of this waste management facility is 20.35 acres,
of which 5 acres allotted for construction of STP.

Site is presently vacant, and covered with
scrubs and bushes of local species. Site is not a
low lyingarea.Site is surrounded by
vacant/agricultural lands. There are no
houses/habitation nearby (>1km).

21.85 MLD of treated wastewater from STP will

be discharged into Kothankulam irrigation tank
through Closed Conduit of RCC pipe located at
about 1.4 km north of STP site. A pipe will be
laid from STP to tank along an existing road.
STP is Designed based on the Latest SBR
technology with the treated effluent BOD less
than 10 and hence there will not be any impact
happened to the existing water quality of
kothankulam Tank.Total water storage capacity
of theKothankulam tank is 22.83 million cubic
feet (mcft), the depth of water storage is 3.53 m. | Kothankulam Tank
Irrigated area under the tank is 89.48 ha. Tank is
under the Public Works Department of
Government of Tamil Nadu. Water is supplied
to fields (when water is available in the tank,
normally in monsoon/ post monsoon) via field
channels from the tank. These are maintained
by Public Works Department (PWD).

Kothankulam tank has a surplus weir (of 42 m
length), and connected to a downstream tank
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Infrastructur
e

Location and Environmental Features

Site Photograph

(Pudhukulam tank) by a channel. Pudhukulam
tank is in turn connected to network of
Citrankulamtank,Pillayarkulamtank,Veppankula
m tank, and Cennakulamtank.These tanks are
rain fed tanks, and due to low rainfall, there is no
incidence of tanks filling to their capacity in at
least last 5 years. Treated wastewater from the
STP will be disposed into Kothankulam irrigation
tank. (Latitude - 9.4890837, Longitude -
77.6058169 )The treated effluent let into the
Irrigation Tanks are not used for bathing,
washing clothes, Drinking water etc, and hence
there is no harm for Public and Cattles.

This irrigation tank is part of Kayalkudiyar sub
basin. Kothankulamis part of series of irrigation
tanks, inter connected, and have a total water
storage capacity of 92.93 mcft and total
command area of 350.25 ha. The storage
capacity required for 120 days of Treated
Effluent disposal is 2.622 Mcum and available
storage irrigation Tank Capacity of
Kayalkudiyarsub basin is 92.93Mcft say
2.631Mcum and hence storage for 120 days is
safe.

Sewage

pumping
stations

1. Main sewage pumping station at backside
of Annapparaja school for Zone - |

This is the main pumping station;sewage from
collection sewer network in Zone 1 (including lift
stations 3 Nos) and Sewage from Zone 2
(including lift station 1 No) will be collected here
and conveyed to the
STP.GovernmentPorambokku site for Main
Pumping Station to Zone-I nearby along the
alignment of Pumping Main, backside of
Annaparaja School located at
MelpattamKarisalkulam Panchayat burial
ground has been finalsed and for this site the
District Collector, Virudhunagar has issued enter
upon permissionalso Commissioner,
Rajapalayam municipality issued consent to
execute the MPS work in unused plain area of
burial groundsurvey no.286/5 20 cent
/780sq.m.Site is currently vacant and there are
no notable tree cover or vegetation. Site is
mostly surrounded by vacant land and burial
ground and houses are located away from the
site.Site is not low-lying or floodprone.

(Latitude — 9.46921 Longitude — 77.56630)

2. Sewage pumping station at Andalpuram

This is Sub Pumping Station, sewage from
Collection Sewer Network in Zone-Il1 will be
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Site Photograph

Collected and Conveyed to STP. Original site
was Proposed in a vacant land along a state
highway Road of Rajapalayam — Chattrapatti
Road belongs to Highway authority. The
highway Authority Refused to hand over the
above sitefor the Construction of SPS for Zone-
[l due to widening of existing road on both
sides. Alternate private land site was Identified
just nearly away from Original Site Proposed.
land owner donated and Registered the above
land in the name of the Commissioner,
Rajapalayam Municipality on 15.10.19 for the
Purpose of Construction of SPS for Zone-lIl. The
site is mostly surrounded by Commercial
Buildings and houses are located away from the
Site. Site is not low lying or Flood Prone.
Nearest Property is at about 30m from the site.
(Latitude - 9.4219241, Longitude - 77.5812455).

3. Sewage pumping station at Indranagar
This is Sub Pumping Station,sewage from
Collection Sewer Network in Zone-Il will be
Collected and Conveyed to MPS. Site is
located near burial ground and is owned by
municipality. Originally selected along state
highway road in the City outskirts that is west
side of Burial Ground. Now alternatively east
side of the same burial ground site is selected,
in consultation with the public.Site is currently
vacant and there are no notable tree cover or
vegetation. Site is mostly surrounded by vacant
land and burial ground and houses are located
away from the site.Site is not low-lying or
floodprone.

(Latitude - 9.4380256, Longitude - 77.5572848)
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Infrastructur
e

Location and Environmental Features

Site Photograph

Sewer
network

Considering the terrain of the town, the entire
town area is divided into three zones.
Collection system with trunk sewer for each
zone has been designed and the waste water
generated from each zone has been collected in
the Sub Pumping Station and then pumped to
Main Pumping Station and then conveyed
through the pumping main to the Sewage
Treatment.

The collection system of 157.174 km length
sewer network consists of 200 UPVC pipes for
126.935 km,200 to 300 mm double wall
corrugated (DWC) pipes for 20.513km and 350
to 700 mm CI pipes for 9.726kmand 5865
manholes. Interceptors for narrow lanes for a
length of about 11 km has been proposed within
the municipalarea.

The sewer depth varies between 1.0m to 6.0m
and in narrow roads the depth of sewer is
between 0.6m to 1.0m.

The sewers will be laid in the center of the road,
and the maximum width of excavation will be
around 1.2m.

Sections of the alignment have been identified to
involve hard rock requiring controlled blasting for
excavation.

The procedure followed by TWAD Board in
carrying out controlled blasting is provided in
Appendix.




Figure 12: Hard Rock Area in Zone | of Rajapalayam Municipality
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Figure 13: Hard Rock Area in Zone Il of Rajapalayam Municipality



Figure 14: Hard Rock Area in Zone lll of Rajapalayam Municipality
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Figure 15: Hard Rock Area in Pumping Main
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X. ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES

56. Potential environmental impacts of the proposed infrastructure 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 phase is also recommended to reduce the impact.

57. Screening of potential environmental impacts are categorized into four categories
considering subproject phases: location impacts and design impacts (pre-construction phase),
construction phase impacts and operations and maintenance phase impacts.

0] Location impacts include impacts associated with site selection and include
loss of on-site biophysical array and encroachment either directly or indirectly on
adjacent environments. It also includes impacts on people who will lose their
livelihood or any other structures by the development of that site.

(ii) Design impacts include impacts arising from Investment Program design,
including technology used, scale of operation/throughput, waste production,
discharge specifications, pollution sources and ancillary services.

(iii) Construction impacts include impacts caused by site clearing, earthworks,
machinery, vehicles and workers. Construction site impacts include erosion, dust,
noise, traffic congestion and waste production.

(iv) Operation and maintenance (O&M) impacts include impacts arising from the
operation and maintenance activities of the infrastructure facility. These include
routine management of operational waste streams, and occupational health and
safety issues.

58. Screening of environmental impacts has been based on the impact magnitude
(negligible/moderate/severe — in the order of increasing degree) and impact duration
(temporary/permanent).

59. This section of the IEE reviews possible project-related impacts, in order to identify
issues requiring further attention and screen out issues of no relevance. ADB SPS (2009)
require that impacts and risks will be analyzed during pre-construction, construction, and
operational stages in the context of the project’s area of influence.

60. The ADB Rapid Environmental Assessment Checklist in
http://www.adb.org/documents/quidelines/environmental _assessment/eaguidelines002.asphas
been used to screen the project for environmental impacts and to determine the scope of the
IEE.



http://www.adb.org/documents/guidelines/environmental_assessment/eaguidelines002.asp
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61. In the case of this project (i) most of the individual elements involve simpleconstruction
and operationtechniques except for the blasting activities proposed for sections of sewerage
alignment, and pumping stations, so impacts will be mainly localized and not greatly significant;
(i) negative impacts associated with sewage facilities such as odour are already considered in
the design and sitting, (iii) most of the predicted impacts are associated with the construction
process, and are produced because that process is invasive, involving excavation and earth
movements; and (iv) being mostly located in an urban area, will not cause direct impact on
biodiversity values. The blasting proposed is “controlled blasting” following necessary
precautionary measures includingusage of appropriate quantities of explosives hence that the
nearby structures and properties are unlikely to be affectedand impacts related to controlled
blasting such as dust generation, increased noise levels and vibrations would be mitigated.
Theproject will be in properties held by the local government and access to the project location
is through public rights-of-way and existing roads hence, land acquisition and encroachment on
private property will not occur.

A. Pre-Construction Impacts— Design and Location

62. Design of the Proposed Components. Technical design of the (i) sewage pumping
and lifting stations; and (ii) sewer network including manholes and house connections, follows
the relevant national planning and design guidelines, focusing on providing a robust system
which is easy to operate, sustainable, efficient and economically viable.

63. Design of Sewage Treatment Plant. A 21.85MLD STP is proposed to be constructed at
the identified site to treat the sewage generated from the subproject area. It is proposed that the
treated wastewater will be disposed into Kothankulam irrigation tank under the control of Public
Works Department of Government of Tamil Nadu. This tank is located about 1.4 km north of the
STP site. STP has been designed by the contractor to meet the effluent disposal standards for
STPs.

64. Kothankulam tank is rain-fed, and the total water storage capacity is 22.83 mcft(0.62
million cubic meter) with a depth of storage of 3.53 m. Tank has an irrigation command area of
89.44 ha. Tank also has an overflow arrangement to let off the surplus flow once it is filled to its
full tank capacity (FTL). Water is supplied to fields (when water is available in the tank, normally
in monsoon/ post monsoon) via field channels from the tank. These are maintained by PWD.
There is a 42 m length surplus/overflow weir and a channel that takes the overflow to a
downstream tank (Pudukulam Tank). The Pudukulam tank overflow is further transferred to
another downstream tank. There are in all 6 tanks connected with one another starting from
Kothankulam tank, then Pudukulamtank,Chithrankulam tank, Pillayarkulam tank, Veppankulam
tank and Chennelkulam tank. These irrigation tanks are part of Kayalkudiyar irrigation sub-basin
of PWD. These tank network has a total command area of 350ha and the total storage capacity
is 92.93 mcft. If the water is surplus at the last tank of Chennakulam tank, the surplus will flows
into Nathikudi channel and joins Vaippar River near Ethirkottai.

65. Characteristics of Receiving Water Body. At present the water storage in
Kothankulam tank is negligible. Due to low rainfall tank fills rarely to its capacity. Consequently
water is available only during few months during monsoon. Wastewater from Rajapalayam and
surrounding areas enter the tank. Water quality data (Table 8)shows the polluted nature of tank
water, with dissolved oxygen level of just 0.16 mg/l, BOD of 20 mg/l and COD of 100 mg/l.Due
to almost dry nature of lake and polluted water, there is no notable aquatic life in the lake. Water
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from the tank is used only for irrigation, and there are no drinking water intakes (surface or
subsurface) in the tank.

66. Given the current status of tank with negligible storage, polluted nature of water, no
dependent potable uses, no notable aquatic life, etc., there are no adverse impacts likely due to
disposal of STPtreated wastewater meeting the set quality standards. Given the proposed
disposal standards that will be utilized, the tank water quality will improve making it feasible to
be used for irrigation in the command area.Water is supplied to fields via the existing field
channels from the tank maintained by PWD.Proper systems will be put in place at the proposed
STP to ensure that treated wastewater at all times meets the stipulated standards prior to its
disposal into this tank.

67. The STP will require uninterrupted power supply for operation of all the activities from
inlet to treatment, and for sludge dewatering. Disruption in power supply will lead to process
upset, may affect the efficiency of treatment, and result in treated effluent quality not meeting
the disposal standards. Following measures are integrated into design and contracts to ensure
efficient operation:

0] Ensuring continuous uninterrupted power supply, including a back-up facility
(such as generator);

(i) Providing operating manual with all standard operating procedures (SOPs) for
operation and maintenance of the facility;

(i)  Necessary training tomunicipalstaff dealing with STP;

(iv) Extended contractor period for O&M, proper transfer of facility to municipality with
adequate technical know-how on O&M and hands-on training to municipal staff;
and

(V) Provision for online monitoring of crucial wastewater quality parameters at the
inlet and outlet of the plants per the discharge standards.

68. One of the critical aspects in STP operation is, change in raw sewage characteristics at
inlet of STP may affect the process and output quality. The system is designed for municipal
wastewater, which does not include industrial effluent. 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 and affect the efficiency.
Although proposed system will not serve industrial establishments, and industrial effluent can’t
be discharged in to municipal sewers, there are industries in subproject area with wastewater
discharges, Following 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 industrial units shall be allowed into municipal
sewers;

(i)  Ensure that there is no illegal discharge through manholes or inspection
chambers;

(iv)  Conduct public awareness programs; in coordination with TNPCB; and

(V) Conduct regular wastewater quality monitoring (at outlet of STP) to ensure that
the treated effluent quality complies with the standards; quality of incoming
sewage and also within the process units will also checked to ensure proper
functioning of STP.
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69. Proposed STP site is located within the large land portion that houses solid waste
management facility (composting plant) Site is surrounded by agricultural and barren lands, and
located away (more than 1 km) from the residential areas / habitations. Site and the town is
separated by a big hill (Sanjeevi hill). Further, SBR process being an aerobic process and
conducted in a compacted and a closed system with automated operation, odour nuisance will
be very minimal. Limited bad odour may be generated from wet well, primary treatment units
and sludge treatment. Considering futuredevelopment,adequate buffer around the plant will be
maintained and planted with multiple rows of trees. The following measuresare suggested for
including in the site planning and design:

0] Develop a green buffer zone of 15-20 m wide all around the STP with trees in
multi-rows and landscaping. This will act as a visual screen around the facility
and will improve the aesthetic appearance.

70. Sewage sludge generally 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 unlikely
that 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 precaution shall be put in place for H>S build up.
The sludge in the form of a wet cake will be further air-dried in the sludge drying beds. The
treatment and drying processes kill enteric bacteria and pathogens, and because of its high
content of nitrates, phosphates and other plant nutrients the sludge is an excellent organic
fertilizer for application to the land. Adequate drying is however necessary to ensure maximum
kill of enteric bacteria. To achieve adequate drying minimum drying period (15 days) shall be
ensured. The Store shed of Dimensions (10.25m*20.25m) in the STP site will be used for
Sludge drying process during Monsoon seasons. The drying period, which will be varying
depending on the season will be determined during operation and be followed. A sludge
management plan has been developed by the STP facility designer.Sludge shall be periodically
tested for presence of heavy metalsand to ensure it meets standards for the application to land.
Proper sludge handling methods should be employed. Personal Protection Equipment should
be provided to the workers.

71. Properly dried sludge can be used as soil conditioner. Periodic testing of dried sludge
will be conducted to ensure that it does not contain heavy metals,making it unsuitable for food
crops. Tests will be conducted to confirm the concentrations are within the following standards.
As there are no specific standards notified for sludge reuse, the compost quality standards
notified under the Solid Waste Management Rules, 2016 have been adopted here. Rules
stipulate that “In order to ensure safe application of compost, the following specifications for
compost quality shall be met”:
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Table 15:Characteristic of Sludge for Use as Soil Conditioner

In order to ensure safe application of compost, the following specifications for compost quality shall be met,
namely

. Organic Compost Phosp_hate Rich
Parameters Units (FCO 2009) Organic Manure
(FCO 2013)
Arsenic mg/kg 10 10
Cadmium mg/kg 5 5
Chromium mg/kg 50 50
Copper mg/kg 300 300
Lead mg/kg 100 100
Mercury mg/kg 0.15 0.15
Nickel mg/kg 50 50
Zinc mg/kg 1000 1000
C/N ratio <20 <20:1
PH 6.5-75 (1:5 solution) maximum 6.7
Moisture, percent by percent by weight 15.0-25.0 25.0
weight, maximum
Bulk density (g/cm3) (g/cm3) <1 Less than 1.6
Total Organic Carbon, percent by weight 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 10.4
P205) percent by
weight, minimum
Total Potassium (as | percent by weight 0.4 -
K20), percent by
weight, minimum
Color
Odor Absence of foul Odour
Particle size minimum 90% material minimum 90% material
should pass through 4.0 mm | should pass through 4.0 mm
IS sieve 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.

Source: Standards for Composting, Schedule Il A, Solid Waste Management Rules, 2016

FCO = Fertilizer Control Order, 1985, amendments in 2009 and 2013.

72. Sewer System — Collection andConveyance. The sewerage system is designed as a
separate system of sewage collection (i.e. caters only to domestic wastewater). Existing
surfaceroad side drains in the project area cater to collection and conveyance of runoff during
rains. The underground gravity sewers would carry sewage from households to the nearest
lifting or pumping station, from where the sewage would be pumped to the STP.To maximize
the benefits as intended, City Corporationwould ensure that all existing septic tanks are phased
out by bypassing the inlet and connecting the toilet discharge from each house directly to
sewerage system.

73. Accumulation of silt in sewers, 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. Measures such as the following are included in
sewer system design to ensure that the system provides the benefits as intended:
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(1) Limit the sewer depth whereverpossible;

(i) 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;

(iii) 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

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

(vi) Controlled blasting would be undertaken in some stretches where hard rock is
encountered based on thesite conditions. For the safety of humans and the
structures within the area influenced by the blasting, the vibrations related
impacts would be addressed by designing the blast charge by complying with the
provisions elaborated in the applicable Indian regulations and standards. All
records shall be maintained by the Contractors and PIU. Training related to
controlled blasting activity will be included in the overall safeguards training
programme meant for PIUs and Contractors.

0] Design manhole covers to withstand anticipated loads and ensure that the
covers can be readily replaced if broken to minimize silt/garbage entry;

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

74. Sewage Pumping Stations and Lift Stations. It is proposed to construct 4sewage lift
stations, and 3sewage pumping stations, which will receive sewage from the catchment area via
the sewer network and pump to higher level manholes or pumping stations or to STP as per the
design. Lift stations are necessitated where in the design the depth of sewer exceeds the
downstream interlinking manhole invert levels.

75. Lift stations will cater to small area, and will be located at lowest point where the sewage
from catchment area will be collected, and then pumped to a higher level manhole for further
gravity flow or to a pumping station, from where it is ultimately pumped to the STP. Lift station
will consist of a sewage sump or suction well of diameter3m to 3.67m and 6.45 m deep, below
the ground, to receive sewage, submersible pumps in the sump to pump out, and an electrical
panel board for operation of pumps above the ground. A generator set will also be provided at
each lift station of required size. Controlled blasting related activities may have to be undertaken
at some locations for the presence of hard rock anticipated.

76. Sewage Pump Stations will also perform same function as sewage lift stations but cater
to much larger area or sewage flow, and will also have several components, and occupy
comparatively larger area. Components of sewage pumping station include:

(1) Screen well;

(i) Grit well;

(iii) Suction well;

(iv) DG set platform;
(v) Pump room.

77. At these pumping or lifting stations, the operation involves accumulation of incoming
sewage in the suction well, and then pumping out as the sewage level reaches the designed
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pumping depth. The water level in the well rises up before the pumping cycle starts, and as the
pumping is performed the water level goes 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 generation. During morning and evening peak hours, sewage will accumulate
quickly, and pumping frequency will be high. The sewage retention time in the suction well
therefore varies throughout the day, with very high retention periods during the nights and mid-
days. Bypass provisions would be incorporated in the design for addressing unlikely overflow
conditions.

78. Odour from Pump Stations.In the suction wells, the sewage emits gases, which
accumulatesin the air above water surface. The gas may include odorous compounds like
hydrogen sulfide (H2S), amines, fatty acids, aldehydes, ketones and other volatile organic
compounds (VOCs). As the water level rises before the pumping cycle, it physically displaces
the air, along with the odorous gas compounds. H.S is the most dominant odor causing
compound, and therefore can cause nuisance to nearby households.When sewage becomes
stagnant, H.S is generated in the anaerobic conditions. The quantum of H.S generation depend
on quantity of accumulated sewage including the organic load and sewage retention time that
create anaerobic conditions. Both increase in quantity of sewage accumulation and retention
time will increase the H,S generation. Design considerations are included to minimize the both
as much as possible. Pumping stations cater to large area and will have high capacity of suction
wells and pump sets, while lift stations are small with lower capacity of suction wells and pumps
sets. The retention time is kept to its lowest possible so that there is no stagnation of sewage for
long time which could create anaerobic conditions.

79. Given that lifting stations and pumping stations are to be located at technically feasible
locations (e.g., lowest point to where sewage can be conveyed from households by gravity)
within or close to the residential areas which are being served by respective pumping/lifting
station. Given the very limited land availability in urban areas like the project area and even
government owned lands,the ideal location of pumping 50-100 m away from the houses
becomes impractical. In Rajapalayam, sites for pumping stations were identified based on the
technical suitability and availability of government owned land parcels to avoid land
acquisition.Given the comparatively higher potential of odor generation, priority has been given
to accommodate pumping stations at more suitable locations away from houses and mostly in
sparsely populated areas. Sites which are located close have been selected only in cases
where there is no other alternative land available.

80. Following design related measures are included in the sewage pumping and lifting
station design. As presented in the baseline profile, few lifting stations are located along the
roads within the road right-of-way. In such cases there is no buffer space between the houses
and the lifting station, and also no layout planning related measures as given below including
creating buffer area around the facility may be feasible. Odor potential of lifting stations is very
minimal given small scale operation, however, given close location to houses, design related
measures as given below are included.

81. Layout Planning Related Measures.
(1) Sitting of wells within the identified site at an internal location as far as possible
from adjoining residential 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
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(iif)

also act as visual shield, and improve aestheticalappearance;
Provision of high compound wall.

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

operations.

(i)

(ii)

(i)

(iv)

(v)

(vi)

(vii)

(viii)

(ix)

(x)
(xi)
(xii)

Proposed wells to be closed using reinforced cement concrete (RCC) slabs.
Design 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 modular 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 metaled 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 positioning vent in such a way that cover slab fitment /
movement / drawl 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.

Submersible sewage pumps of suitable rating, minimum submergence
requirements, open impeller with cutting-tearing arrangement and high strength-
corrosion resistant heavy duty construction shall be proposed.

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 (road-side or road-
center type structures with only provision of kerb-side kiosk), an electrical cut-out
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.

Provide training to the staff in SOPs and emergency procedures.

Periodically monitor odor generation.

Periodic monitoring of H.S levels at sewage pumping and lifting stations using
handheld H.S meters'©

OThere are no any standards notified by Government of India or Government of Tamil Nadu. However, Central Pollution Control
Board (CPCB) has stipulated Guidelines on Odor Pollution and its Control. These guidelines deal only with the basics of
odor pollution, its sources and 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 pumping stations for all UGSS subprojects. However, in case of STPs, the odor-causing processing units will be
located far off to the extent possible within the premises so as to mitigate the odor nuisance. Further, the technology for
treating sewage plays a vital role since release of gases like H2S cannot be avoided in the process involving anaerobic
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83. Provision of OdourTreatment System: Besides the above measures, which are to be
implemented at all sewage pumping and lifting stations, following measures are to be
implemented for sewage pumping stations at Avarampatti and Andalpuramlocated very close to
the houses/properties and/or public utilities.

0] Provide a suitable arrangement so as to capture the gaseous emissions from the
wells and treat via scrubber/activated carbon filter before letting out into the
ambient air; such system should be designed appropriately to meet the likely
emissions/flow rate of respective pumping stations

84. Noise from Pumping Operations. Operation of pumps and motors and diesel
generators is a major source of noise. As the pumping 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 are necessary. High inside noise levels can
affect the health of operators and staff at the facilities, and therefore, noise levels need to be
maintained within and outside the plantas per applicable regulatory standards.

@ Procure good quality latest technology high pressure pumps that guarantee
controlled noise at a level of around 80dB(A) at a distance of 1m??.
(i) Use appropriate building materials and construction techniques for sewage

pumping stations which can absorb sound rather than reflect noise.
(iii) Use acoustic enclosures — manufacturer specified, for all pumps, motors
(iv) Procure only CPCB approved generators to meet air emission and noiselevel
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.

85. Energy Efficiency. Project area is mostly plain and gently sloping ground, it is therefore
not technically feasible or economical to design a completely gravity system to collect sewage
from individual houses and transfer the same the STP on the outskirts of the city. It necessitated
provision of lifting and pumping stations, which are optimized to the extent possible to minimize
the overall pumping. In the current design, sewage will be collected from the houses via sewer
network and conveyed by gravity to the lifting or pumping station. In several places, lifting
stations are designed just to lift the sewage to higher level and deliver it to a nearby sewer
manhole 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.

86. 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

decomposition whereas release of H2S will almost be nil in case of aerobic treatment. PIU and design engineers have
not specified any odor standards adopted elsewhere in the preliminary design as not to limit the technology that can be
considered by the bidders in the treatment of domestic sewage. Sufficient mitigation measures have been taken for all
sewage pumping stations and will be taken for all STPs when finalizing/revising the IEEs based on the detailed
engineering design

Hindian Standards require to maintain the noise level of 70 dBA or less during night time. However, in case of
STPs/WTPs/Water Supply Head works, where heavy duty pump sets are to be installed and the noise levels may even
exceed 80 decibels at 1 m distance, noise level will be measured at the time of commissioning the units and necessary
mitigation measures such as noise barriers will be installed if required.
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Manual for the Development of Municipal Energy Efficiency Projects in India (jointly developed
by Bureau of Energy Efficiency (BEE) and International Finance Corporation in 2008), energy
savings, at minimum, of 25% to 40% is possible with appropriate measures. The following
measures shall be considered and incorporated into the subproject designs:

0] Using low-noise and energy efficient pumping systems;
(i) Efficient Pumping system operation;
(iii) Installation of Variable Frequency Drives (VFDs).

87. Tree Cutting at Selected Project Sites. As presented in the baseline profile of project
sites, there is no notable tree cover in the project sites. STP site has few small trees of local
species. Similarly some pumping station sites have few trees. Sewers are proposed within the
roads, and therefore no tree cutting envisaged. Following measures need to be implemented to
minimize and/or compensate for the loss of tree cover.

0] Minimize removal of trees by adopting to site conditions and with appropriate
layout design;

(i) Obtain prior permission for tree cutting; and

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

88. Utilities. Telephone lines, electric poles and wires, water lines, drains, if exists within the
proposed project locations may require to be shifted. All the selected project sites are vacant
and unused government lands, there are no notable existing utilities. Sewer lines are proposed
within the road right-of-way, where there are no utilities. In the outer areas where there is
adequate earthen shoulder along the road carriage way, sewer lines can be accommodated in
the shoulder. In such cases, the work may require shifting of utilities on the shoulder. To
mitigate the adverse impacts due to relocation of the utilities, the contractor, in collaboration with
the City Corporation will:

0] identify the locations and operators of these utilities to prevent unnecessary
disruption of services during construction phase; and
(i) instruct construction contractors to prepare a contingency plan to include actions

to be done in case of unintentional interruption of services

89. Site Selection of Construction Work Camps, Stockpile Areas, Storage Areas, and
Disposal Areas. Priority is to locate these near the project location, but at least 100 m away
from residential areas,groundwater wells and surface water bodies. However, if it is deemed
necessary to locate elsewhere, sites to be considered will not promote instability and result in
destruction of property, vegetation, irrigation, and drinking water supply systems. Extreme care
will be takento protect the human environment (i.e., to curb accident risks, health risks due to air
and water pollution and dust, and noise, and to prevent social conflicts, shortages of
amenities,).

90. Site Selection of Sources of Materials. Significant quantities of coarse aggregate and
fine aggregate will be required for construction works. Contractor should procure these
materials only from the quarries permitted/licensed by the Departmentof Geology and Mining
and complying with the environmental regulations of India. Contractor should procure material
from existing quarries.Contracts should not create / use any new borrow pits / quarries.

91. Social and Cultural Resources — Chance Finds. Any work involving ground
disturbance can uncover and damage archaeological and historical remains. For this project,
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excavation will occur in project sites for foundations, laying pipelines, and for construction of
underground structures at pumping/lifting stations and at STP. There are no archeologically or
historically recognized sites or places close to subproject sites or within the subproject area.
Therefore it is not likely that the project sites contain any archaeological or historical remains,
and risk of uncovering them is very low. Nevertheless, PIU will follow chance find protocol to
ensure that any chance finds are recognised and measures are taken to ensure they are
protected and conserved.

(1) Construction contractors to implement the following measures in conducting any
excavation work:
a) Create awareness among the workers, supervisors and engineers about
the chance finds during excavation work;
b) Stop work immediately to allow further investigation if any finds are
suspected;
C) Inform State Archaeological Department or Archaeological Survey of

India if a find is suspected, and taking any action they require to ensure
its removal or protection in situ.

B. Construction Impacts

92. Main civil works in the subproject include construction of sewage treatment plant,
sewage pumping and lifting stations at the identified sites and the excavation by controlled
blasting technique for sewer lines in some specific areas. These works will be confined to sites,
and construction will 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 and most will be
housed in buildings with at least some concrete structural elements. Most such structures will be
constructed from reinforced concrete (RC), where steel reinforcing rods and bars are placed
and attached by hand to create an interior skeleton for the foundations, walls, columns, plinths,
etc., and heavy-duty metal and timber/plywood formwork is bolted around the outside to build a
mould into which pre-mixed concrete is poured. Once the concrete has set, the formwork is
removed, and the concrete surface is finished by masons by hand if necessary.Some buildings,
such as the pump station, facilities, etc., may be constructed from brick work, in which case this
work will be done using standard house-building technigues.

93. Technical components of the STP comprise a variety of pre-fabricated elements, which
are installed on site as ready-made individual units. These will be directly brought from the
manufacturers place to the sites lifted into position by crane, affixed to plinths or other
installation points, and connected up to pipework and the electricity supply.

94. Since these works are confined to the boundary of identified sites, there is no direct or
significant interference of construction work with the surrounding land use. However,
construction dust, noise, use of local roads for transportation of construction material, waste,
labour camps etc., will have negative impacts, which needs to be avoided or mitigated properly.

95. Subproject also include linear works (laying of 176.416km sewers along the roads). This
covers entire project area of Rajapalayam Municipality and sewers will be laid along almost all
the roads. Small sewers (tertiary sewers) that collect sewage from households will be laid in all
streets and roads, the larger sewers that collect sewage from tertiary sewers and convey to
pumping stations and STP will be laid mostly on wider main roads. Sewers will be laid by open
cut method.
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96. Open cut trenching method of sewer laying involves trench excavation in the road,
placing sewers in the trench, jointing and testing, and refilling with the excavated soil. Proposed
pipes for tertiary sewers are double wall corrugated (DWC) pipes and conveying mains
(pumping mains) are of cast iron (Cl). Diameter of sewer ranges from 150mm to 900 mm, of
which nearly 93% of the sewers are of size between 150 mm and 250 mm.. The width of the
trench excavation along the roads will vary from 0.8 m to 1.4 m, and the depth varies from a
minimum of 1 m to 6 m. Nearly 90% length of sewers will be laid in trench of depth 3 m of less,
and there are very few sewers that will be laid in a trench of more than 6 m deep (0.4% sewers
only). The design is optimized to minimize the sewer depth to the extent possible with an
optimal combination of sewer depth and pumping requirements. Details of sewer construction
are provided in the following table.

Table 16:Sewer Construction

Diameter | Sewer Total Length of Percentage Width of Depth of Trench and
of Sewer | Material Sewers to be Laid ofLength Trench PercentageofSewerLength
(m) (diameter- wise) (m) (%)
(%)

150 Cl 2845 1.6 0.8 0-2m B3.3%
200 PVC 123866 70.4 0.8 Z-2.5m 10.222
25-3m £.43

200 DWC 15773 9 0.8 0-2m 5.7
2.25m 226

25-3m .83

250 DWC 2560 15 0.9 0-2m 3505
2.25m g2

25-2m £.8%

300 DWC 3279 14 0.8 3+35m H.ax
354m 26.3%

4-Em 3033

E-8m 163

350 CILA 2766 1.6 0.8 2.5-3m 4%
335m 1585

364m 1735

4-Em 4832

E-2m 13,43

g-10m 18

400 CILA 7916 4.5 0.9 3-35m 4.0
354m 11

4-Em B B3

£-3m 18.3%

450 CI LA 1558 0.9 0.9 0-2m AN
2.25m 1885

25-3m .2

336m 4.0

354m 5.9

4-Em 221

6-3m 0.5

500 CILA 6486 3.7 0.9 0-2m 5.0
2-25m 6.9

25-2m 26

335m 1643

364m 5.3

4-Em 2aix

B-8m a7

600 CILA 1198 0.7 0.9 0-Zm M
2.25m £.53

26-3m 1625

3-36m 7.0

3164m .93

4-Em 20,3
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Diameter | Sewer Total Length of Percentage Width of Depth of Trench and
of Sewer | Material Sewers to be Laid ofLength Trench PercentageofSewerLength
(m) (diameter- wise) (m) (%)
(%)

700 CI LA 6390 3.6 1.0 0-2m 4892
2.25m 7.9

25-2m 25

336m 4.3

354m 4.3

4-Em KFE

800 RCC 1400 0.8 1.25 0-z2m 2.2m
2.25m 9.8

25-3m TEM

336m .o

3154m 307

4-Em 395%

B-3m 20m

176037 100 0.8t01.4 0-2m TaaN

2.25m 9.6%

25-3m Bl

336m 38

364m 27

4-Em 4.1

£-2m 043

&-10m 0.01

Cl = cast iron, DWC = double wall corrugated, m = meter, % = percent, RCC = reinforced cement concrete.

97. Earth work excavation will be undertaken by machine (backhoe excavator) and include
danger lighting and using sight rails and barricades. The work will also be supplemented
manually where there is no proper working area (e.g.very narrow streets) for the backhouse
excavators. In deeper trenches there is risk of collapse of trenches and/ or damage to
surrounding buildings, safety risk to pedestrians and traffic. Necessary precautions such as
bracing / shoring in the trench will be provided for trenches. The normal working hours will be 8
hours daily, the total duration of each stage depends on the soil condition and other local
features. Excavated soil and debris will be used for refilling the trench after placing the sewer
and therefore residual soil after pipe laying and refilling is not significant. Total earthwork
excavation will be over 200987 m3, of which nearly 95% will be reused, and the remaining
10050 m3 of excess soil and debris would be disposed safelyto areas approved by the
authorities.The bituminous waste would be reused appropriately to the extent possible and
the remaining bituminous waste would be disposed as per the regulatory
requirements.Some sections of the alignment and the pumping stations are identified to
involve hard rock and hence controlled blasting is proposed at such locations for excavation
after obtaining statutory permits for undertaking controlled blasting and following
necessary precautions to prevent safety risk to both public and nearby structures as
provisioned in the prevailing Indian regulations and standards.

98. Although sewer laying work involves quite simple techniques of civil work except the
stretches where controlled blasting is proposed, the invasive nature of excavation in the urban
areawhere there are a variety of human activities, will result in impacts to the environment and
sensitive receptors such as residents, businesses, and the community in general. These
anticipated impacts are temporary and for short duration, however, needs to be mitigated.

99. The project area is predominantly a mix of urban and suburban areas. It includes
habitations with narrow streets, and well planned newly developed / developing residential
layouts in the lands.Sewers will extend to all residential and developed areas, while large
diameter sewers will be laid mostly along the main roads. These main roads include a state and
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national highways, and other important roads in the town: SH186 (Rajapalayam — Vembakottai),
SH41 (Rajapalayam — Sankarankovil — Tirunelveli ), NH 208 (Thirumangalam to Kollam ) and
Mudangiyar street etc.

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

101. Sources of Materials. Significant amount of sand andcoarse aggregate will be required
for this project, which will be sourced from quarries. Quarries inevitably cause extensive
physical changes; as construction materials are excavated from the ground, leaving large
cavities, or leveling hillsides, etc. The physical damage caused by quarries is controlled by
allowing them to operate within specific limited areas only, so the damage is restricted in extent
and not allowed to spread indiscriminately. New quarries are subject to a rigorous process of
environmental assessment to ensure appropriate siting and adequate environmental controls on
the operation. It will therefore be important to ensure that construction materials for this project
are obtained from existing government approvedlicensed quarries only complying with the
prevailing environmental regulations of India and having the requisite environmental
permissions, to ensure these controls are in place. Contractor should not create/use any new
borrow pits / quarries. The contractor should also make a concerted effort to re-use as much
excavated material from this project as possible. The construction contractor will be required to:

0] Obtain construction materials only from government approved quarries having
requisite environmental permissions with prior approval of PIU;
(i) PIU to review, and ensure that proposed quarry sources have all necessary
clearances/ permissions in place prior to approval,
(iii) Contractor to submit to PIU on a monthly basis documentation on material
obtained from each sources(quarry/ borrow pit);
(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 PIU.

102. Air Quality.Construction work, especially from earthwork activities including controlled
blasting works, coupled with dry and windy working conditions, material and debris transport,
and works along the public roads carrying significant traffic, have high potential to generate
dust. Significant quantities of earthwork will be conducted in the project, spread all over the
project area. Over 200,987 m3 of earthwork is anticipated from the project, and 95% of which
will be reused for filling the trenches. Also emissions from construction vehicles, equipment, and
machinery used for excavation and construction will induce impacts on the air quality.
Anticipated impacts include dust and increase in concentration of vehicle-related pollutants such
as carbon monoxide, sulfur oxides, particulate matter, nitrous oxides, and hydrocarbons. Dust
generation from construction work in individual and confined work sites like STP, 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. While pumping and lifting
stations are located within residential neighborhoods, STP is located outside the city, away from
habitation area. Dust generation will be significant during sewer laying along the roads. 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:
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For all construction works.

(i)
(ii)

(iif)

(iv)
(v)
(vi)
(vii)
(vii)

(ix)
()

Provide a dust screen (6 m high) around the construction sites of pumping and
lifting stations and STP; provide 2 m high barricades for the sewer works

Damp down the soil and any stockpiled material on site by water
sprinkling;(3-4 times a day - before the start of work, 1-2 times in between, and
at the end of the day); when working in the roads there should permanently be
one person responsible for directing when water sprinkling needs to take place to
stop the dust moving;

Reduce the need to sprinkle water by stabilizingsurface soils where loaders,
support equipment and vehicles will operate by using water and maintain surface
soils in a stabilized 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;

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 are fitted with pollution
control devises, which are operating correctly, and have a valid pollution under
control (PUC) certificate

(xi) No vehicles or plant to be left idling at site and generators to be at placed

maximum distance from properties

For sewerworks.

(i)

(ii)

(iii)

(iv)
(v)

Inform the residents likely to be affected by the works in the locality about
the upcoming sewer laying works well in advance so that necessary
arrangements are planned by the 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 the preventive, precautionary, mitigation and
emergency response measures being taken to address their concerns.

The project staff from the PIU, consultants and contractors would undertake
a survey of structures (including videography and/or photography) lying
within the area of influence of blasting from the vibrations related impacts
(preferably in the presence of the owners of the said structures) during pre-
and post-blasting 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
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(vi) Confine all the material, excavated soil, debris, equipment, machinery
(excavators, cranes etc.), to the barricaded area

(vii)  Limit the stocking of excavated material at the site; remove the excess soil from
the site immediately to the designated disposal area

(viii)  Undertake the work section wise: a 500m 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

(xX)  The section proposed for blasting shall be supervised by properly trained
staff toensure no movement of pedestrians, motorized or non-motorized
vehicles, andresidents takes place during blasting within the area of
influence.

(x) 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.

(xi) Ensure that the excavated soil and debris along the section identified for
blasting is sprinkled with adequate water prior to blasting to reduce dust
emissions upon explosion of charge placed for breaking the hard rock;

(xii)  Ensure that adequate precautions are taken to avoid flying debris post
blasting (such as covering the trench with sturdy metallic sheets having
sufficient weights to absorb the blast waves);

(xiiiy  Conduct work sequentially - excavation, sewer laying, backfilling; testing section-
wise (for a minimum length as possible) so that backfilling, stabilization of soil
can be done.

(xiv) Remove the excavated soil of first section to the disposal site; as the work
progresses sequentially, by the time second section is excavated, the first
section will be ready for back filling, use the freshly excavated soil for back filling,
this will avoid stocking of material, and minimize the dust.

(xv)  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 backfilled section. Road restoration shall be undertaken
immediately.

105. Immediate Road Restoration after Refilling the Trench. Excavation and refilling
activities disturb the top soil, and under the influence of wind, traffic, pedestrians, and other
activities etc., produces dust. There is large potential to generate significant quantities of dust
after refilling the trench, and prior to road relaying. It is a common practice 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 other activities
along the roads, the refilled trenches with loose top soil along the roads will generate maximum
dust, and create very unhealthy conditions. Moreover, as the barricades/dust screens will
removed after the trench is refilled, there will be absolutely nothing to control the dust
generation. Dust control activities like wetting of top soil will not be effective given the site
conditions. It is therefore necessary to restore/relay the road surface immediately or take
suitable steps to arrest the dust. Soil consolidation techniqueshall be used so that road can be
restored immediately.

(i) Immediately compact the backfilled soil and restore the road surface; if immediate
road restoration is not possible, provide a layer of plain cement concrete (PCC) of
suitable mix on the backfilled trench so that dust generation, erosion is arrested
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and it will also provide a smooth riding surface for the traffic until the road is
properly restored. Backfilled trench without any road restoration is a major source
of dust.

106. Surface Water Quality. Run-off from stockpiled materials and chemicals from fuels and
lubricants during construction works can contaminate water quality of the receiving water bodies
and streams/rivers. Project area receives rainfall in southwest and northeast monsoon seasons,
between June/July to November/December .Constructioncontractor will be required to:

@ All earthworks be conducted during the dry season to prevent the problem of
soil/silt run-off during rains

(i) Avoid stockpiling of earth fill especially during the monsoon season unless
covered by tarpaulins or plastic sheets; do not stock earth/material close to
edges of the trenches and the at least 100m away from the water bodies

(i) Prioritize re-use of excess spoils and materials in the construction works. If spoils
will be disposed, only designated disposal areas shall be used;

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

(V) Place storage areas (with impermeable surface) for fuels and lubricants away
from any drainage leading to water bodies; these should be at least 100 m away
from water bodies and groundwater wells;

(vi) Store fuel, construction chemicals etc., on an impervious floor, also avoid spillage
by careful handling; provide spill collection sets for effective spill management

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

(viii)  Conduct surface quality inspection according to the Environmental Management
Plan (EMP).

107. Surface and Groundwater Quality. Another physical impact that is often associated
with excavation is the effect on drainage and the local water table if groundwater and surface
water collect in the voids. In the project area, groundwater table is much deeper than the
anticipated excavation depth and therefore this impact is not envisaged. However during the
rains, water will be collected in open pits and trenches. The water collected in excavated pits will
contain silt and disposal of this in drainage channels lead to silting. To avoid this the contractor
needs to beimplement the following measures:

0] As far as possible control the entry of runoff from upper areas into the excavated
pits, and work area by creation of temporary drains or bunds around the
periphery of work area

(i) Pump out the water collected in the pits/excavations to a temporary
sedimentation pond; dispose of only clarified water into drainage
channels/streams after sedimentation in the temporary ponds

(iii) Consider safety aspects related to pit collapse due to accumulation of water

108. Generation of Construction Wastes.Solid wastes generated from the construction
activities are excess excavated earth (spoils), discarded construction materials, cement bags,
wood, steel, oils, fuels, scarified bituminous waste, and other similar items. Domestic solid
wastes may also be generated from the workers’ camp. Improper waste management could
cause odor and vermin problems, pollution and flow obstruction of nearby watercourses and
could negatively impact the landscape. Total earthwork excavation will be over 200,987 m?, of
which nearly 95% will be reused, and the remaining 10,050 m® of excess soil needs to be
disposed safely. The following mitigation measures to minimize impacts from waste generation
shall be implemented by the contractor:
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® Prepare and implement a Construction Waste (Spoils) Management Plan (format
is given in Appendix 3);

(i) As far as possible utilize the debris and excess soil in construction purpose, for
example for raising the ground level or construction of access roads etc.;

(iii) Avoid stockpiling any excess spoils at the site for long time. Excess excavated
soils should be disposed ofto approved designated areasimmediately;

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

(V) Domestic solid wastes should be properly segregated in biodegradable and non-
biodegradable for collection and disposal to designated solid waste disposal site;
create a compost pit (with impermeable bottom and sides) at workers camp sites
for disposal of biodegradable waste; non-biodegradable / recyclable material
shall be collected separately and sold in the local recycling material market;

(vi) Residual and hazardous wastes such as oils, fuels, scarified bituminous waste,
and lubricants shall be disposedoff via licensed (by TNPCB) third parties

(vii)  Prohibit burning of construction and/or domestic waste;

(viii)y  Ensure that wastes are not haphazardly thrown in and around the project site;
provide proper collection bins, and create awareness to use the dust bins;
recycle waste material where possible

(ix) 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.

109. Noise and Vibration Levels. While pumping and lifting station sites are located
predominantly urban and suburban areas, STP is located outside the municipal area. Sewer
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. Increase in noise level may be caused by excavation, particularly breaking of
cement concrete or bitumen roads and controlled blasting for hard rocks along the alignment 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 explosives for controlled blasting and pneumatic drills, will have impact on nearby buildings
and utilities. This impact is negative short-term, and manageable by mitigation measures. The
construction contractor will be required to:

0] Plan activities in consultation with PIU so that activities with the greatest potential
to generate noise and vibrations such as controlled blasting are conducted during
periods of the day which will result in least disturbance,especially near schools,
hospitals, religious places, courts and other sensitive receptors

(i) 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; and

(iii) Maintain maximum sound levels within the limits as prescribed by the prevailing
Indian regulations and standards;

(iv) Ensure to conduct a pre-blasting survey through videography and photography of
residential properties and other structures falling along the sewerage alignment
to ascertain the prevailing conditions of the structures likely to be impacted by the
controlled blasting and take adequate measures to minimise such impacts.
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(v) Horns should not be used unless it is necessary to warn other road users or
animals of the vehicle’s approach;

(vi) 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.

(vii)  All the controlled blasting, shall be done by an approved and licensed Explosive
contractor after submitting a blasting plan to PIU.

110. Accessibility and Traffic Disruptions. Excavation along the roads for laying of sewers
(especially controlled blasting), hauling of construction materials and operation of equipment on-
site will cause traffic problems. There are four types of roads/highways in the project area that
provide regional connectivity: national highway (NH), state highway (SH), major district roads
(MDR) and other district roads (ODR). Sewers are proposed along:

0] SH186 (Rajapalayam — Vembakottai)
(ii) SHA41 (Rajapalayam — Sankarankovil- Tirunelveli )
(iii) NH 208 ( Thirumangalam to Kollam )

111. National highway and state highways carry considerable traffic, followed by MDRs and
ODRs. Sewers will also be laid along the internal main roads that provide connectivity within the
city. These include: INTUC Nagar, PSKNagar,MR Nagar, Sannathi street etc., These roads also
carry considerable flow of traffic and are centers of commercial activities.

112. Internal roads in the project area are narrow, except in the newly developing residential
layout which comparatively have wide roads. The areas with narrow roads include:
Srirengapalayam, Ammanpottal street, KattuVinayagarstreet, etc., have wide internal roads, and
less traffic.

113. As the sewer lines are proposed to be laid within the road carriage way, it will disrupt the
traffic in one-traffic 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 disrupted

114. Works related to all the remaining components (lifting/pumping stations and STP) will be
confined to the selected sites, therefore there is no direct interference of these works with the
traffic and accessibility.

115. 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
community and road users. Potential impact is negative but short term and reversible by
mitigation measures. The construction contractor will be required to:

116. Sewer works.

0] Prepare a sewer work implementation plan in each zone separately 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 inconvenience is minimal.

(i) Plan the sewer work in coordination with the traffic police; provide temporary
diversions, where necessary with clear signage and effectively communicate with
general public.
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(xv)

(xvi)

117.

(iii)

(iv)

(v)

(vi)

(vii)

(Vi)

(ix)
(x)
(xi)

(xii)
(xiii)

(xiv)

Avoiding conducting work in all roads in a colony at one go; it will render all roads
unusable due to excavations at the same time, creating large scale
inconvenience

Undertake the work section wise: a 500 m 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 minimum 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 — immediately removed from
site/ or brought to the as and when required.

Limit the width of trench excavation as much as possible by adopting best
construction practices; adopt vertical cutting approach with proper shoring and
bracing; this is especially to be practiced in narrow roads and deeper sewers; if
they deep trenches are excavated with slopes, the roads may render completely
unusable during the construction period.

In the roads that connect to SPS sites, which need to accommodate two main
sewers (income and outgoing main sewers of SPS), plan work so that access to
houses is maintained throughout the construction phase; first lay one sewer and
close the trench, restore the road, and lay the second sewer.

Leave spaces for access between mounds of soil to maintain access to the
houses/properties; access 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.

Inform the affected local population in advance about the work schedule, a week
before, and a day before start of 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 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 (TV) services.

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

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 the preventive, precautionary, mitigation and emergency response measures
being taken to address their concerns.

The contractor in coordination with the urban local body officials would conduct pre-
blasting physical surveys through videography and photography of the adjacent
residential properties and other structures along the sewerage alignment and take
adequate measures to minimise such impacts.

Hauling (material, waste/debris and equipment) activities

(i)

Plan transportation routes so that heavy vehicles do not use narrow local roads,
except in the immediate vicinity of delivery sites
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(i) Schedule transport and hauling activities during non-peak hours (peak hours 7 to
10 AM and 4 to 7 PM);

(iii) Locate entry and exit points in areas where there is low potential for traffic
congestion;

(iv) Drive vehicles in a considerate manner

(V) Notify affected public by public information notices, providing sign boards
informing nature and duration of construction works and contact numbers for
concerns/complaints.

(vi) For controlled blasting, required quantity of explosives shall be transported to the
blasting site only through suitable explosive vehicle. After blasting is over, the
balance explosives shall be returned to the licensed storage.

118. Socio-Economic — Income. Sites for all projects components are carefully selected
avoiding requirement for land acquisition or any resettlement.Blocking of access to the business
/ livelihood activities, especially during pipeline laying 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. Some shops and other premises along the roads may lose business
income if the access is impeded by excavation of trenches, the presence of heavy vehicles and
machinery, etc. Access disruption to hospitals, socio cultural places etc., will inconvenience
public. Implementation of the following best construction measures will avoid the disturbance
reduce the inconvenience and disturbance to the public. Resettlement and social issues are
being studied in a parallel resettlement planning study of this subproject.

0] Inform all businesses and residents about the nature and duration of any work
well in advance so that they can make necessary preparations;
(i) Do not block any access; 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

(iii) Barricade the construction area and regulate movement of people and vehicles in
the vicinity, and maintain the surroundings safely with proper direction boards,
lighting and security personnel — people should feel safe to move around

(iv) Control dust generation

(V) Immediately compact the backfilled soil and restore the road surface; this will
also avoid any business loss due to dust and access inconvenience of
construction work.

(vi) 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;

(vii)  Consult businesses and institutions regarding operating hours and factoring this
in work schedules; and

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

119. Socio-Economic — Employment. Manpower will be required during the 24-months
construction stage. This can result in generation of temporary employment and increase in local
revenue. Thus potential impact is positive and long-term. The construction contractor will be
required toemploy local labour force as far as possible.
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120. Occupational 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, controlled blasting, etc. Potential impacts are
negative and long-term but reversible by mitigation measures. The construction contractor will

be required to:

(i)
(ii)

(iii)
(iv)

v)

(vi)

(vii)

(vii)

(ix)

()

(xi)
(xii)

Follow all national, state and local environmental and labour laws (indicative list
is inAppendix 2);

Develop and implement site-specific occupational health and safety (OHS) Plan,
informed by OHS risk assessment seeking to avoid, minimise and mitigate
risk,including controlled blasting activity, which shall include measures such as:
(a) safe and documented construction procedures to be followed for all site
activities; (b) ensuring all workers are provided with and use personal protective
equipment; (¢) OHS Trainingfor all site personnel, (d) excluding public from the
work sites; and (e) documentation of work-related accidents.*Follow
International Standards such as the World Bank Group’s Environmental, Health
and Safety Guidelines.*

Ensure that first-aid isavailable at all times. Equipped first-aid stations shall be
easily accessible throughout the sites;

Secure all installations from unauthorized intrusion and accident risks

Provide H and 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 when working in or walking through heavy equipment operating areas;
Ensure moving equipment is outfitted with audible back-up alarms and blinkers;
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 (especially explosives) and disposal. Signage shall be in accordance
with international standards and be well known to, and 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 hours per day without hearing protection. The use of hearing protection
shall be enforced actively;

Provide supplies of potable drinking water; and

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

12 A separate health and safety plan has been prepared to respond to ongoing coronavirus disease (COVID-19) pandemic, which

would be implemented by the contractor in addition to the provisions outlined here.

13 Some of the key areas that may be covered during training as they relate to the primary causes of accidents
include (i) slips, trips and falls; (ii) personal protective equipment; (iii) ergonomics, repetitive motion, and manual
handling; (iv) workplace transport; and (v) legislation and responsibilities. Training can provide the foundations of
competence but it does not necessarily result in a competent worker. Therefore, it is essential to assess staff
competence to ensure that the training provided is relevant and effective. Supervision and monitoring
arrangements shall be in place to ensure that training has been effective and the worker is competent at their job.
The level of supervision and monitoring required is a management decision that shall be based on the risks
associated with the job, the level of competence required, the experience of the individual and whether the worker
works as part of a team or is a lone worker.

14 IFC World Bank Group. Environmental, Health & Safety Guidelines101.
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121. Community Health and Safety. Sewers works anddeep 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 may endanger the close by
buildings. Hazards posed to the public, specifically in high-pedestrian areas may include traffic
accidents and vehicle collision with pedestrians. Potential impact is negative but short-term and
reversible by mitigation measures. The construction contractor will be required to:

(1) Confine work areas; prevent public access to all areas where construction works
are on-going through the use of barricading and security personnel;

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

(i) 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;

(iv) Control dust pollution — implement dust control measures as suggested under air
quality section;

(V) Ensure appropriate and safe passage for pedestrians along the work sites;

(vi) Provide road signs and flag persons to warn of on-going trenching activities;

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

(viii)  Enforce strict speed limit (20kph) for plying on unpaved roads, construction
tracks;

(ix) Provide temporary traffic control (e.g. flagmen) and signs where necessary to
improve safety and smooth traffic flow;

(x) 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;

(xi) At sensitive locations particularly where there are schools and markets close to
the road, awareness of safety issues will be raised through neighbourhood
awareness meetings;

(xii)  All drivers and equipment operators will undergo safety training; and

(xiif)  Maintain regularly the construction equipment and vehicles; use manufacturer-
approved parts to minimize potentially serious accidents caused by equipment
malfunction or premature failure.

Safety Measures for Controlled blasting during excavation: Presence of sub-surface rock
(at a depth of 2 m whereas the sewer depth is in the range of 2-3.50 m) in the alignment has
been identified in few locationsin Rajapalayam Municipality. During excavation,
alternatives like drilling and chiselling, controlled blasting etc have been examined and the
suitable technology has been identified depending upon the site conditions. Wherever
controlled blasting is proposed, the following measures shall be carried outfor execution in
a safe manner.

® Carryout controlled blasting in consultation with PIU so that blasting activities
with generatingleast vibration are conducted during periods of the day which will
result in least disturbance; especially near schools and other sensitive receptors

(i) The contractor shall submit a blasting plan in advance to PIU; and implement in
accordance to the plan.

(iii) Permission shallbe obtained from The District Collector for controlled blasting
for excavation and the conditions issued shall be complied with during
implementation. For the initial stretches proposed totalingto about 3.2km
permission is obtained from The District Collector of Virudhunagar.
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(iv)
V)
(vi)
(vii)
(Vi)
(ix)
(x)

(xi)

(xii)
(xiii)

(xiv)

(xv)

Blasting shall be done through an 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
explosives shall 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 UGSS
activity works Schedule

Prior information will be given to Police Officials

Workers (Flagman) shall be stationed on both end of roads to warn people
before firing any blastsand 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.
Contractor shall ensure necessary precautions / protection (like excavated earth,
sand-filled bags, etc.) to reduce dust emissions, noise levels and vibrations. Sites
shall be 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 alldamages to property or injury
to persons resulting from blasting or accidental or premature explosions that may
occur in connection with use of explosives. The contractor shall do the activities
after obtaining the blasting permission from District Collector, Virudhunagar.

For the diversion of traffic in the blasting area, the contractor shall prepare a
traffic management plan and obtain permission from Rajapalayam Municipality
and traffic police.

122. Construction Camps.Contractor may require to set up construction camps — for
temporary storage of construction material (sewer, cement, steel, fixtures, fuel, lubricants,
explosives, etc.,), and stocking of surplus soil, and may also include separate living areas for
migrant workers. The contractor will however be encouraged to engage local workers as much
as possible. Operation of work camps can cause temporary air, noise and water pollution, and
may become a source of conflicts, and unhealthy environment if not operated properly. Potential
impacts are negative but short-term and reversible by mitigation measures. The construction
contractor will be required to:

(i
(ii)

(iii)

(iv)
(v)

(vi)
(vii)

Consult PIU before locating project offices, sheds, and construction plants;
Select a camp site away from residential areas (at least 100 m buffer shall be
maintained) or locate the camp site within the existing facilities of City
Corporation

Avoid tree cutting for setting up camp facilities;

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

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

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

(viii)  Camps shall be provided with proper drainage, there shall not be any water
accumulation;

(ix) Provide drinking water, water for other uses, and sanitation facilities for
employees; drinking water should be regularly testedto confirm that drinking
water standards are met;

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

(xi) Train employees in the storage and handling of materials which can potentially
cause soil contamination;

(xii)  Wastewater from the camps shall be disposed properly either into sewer system;
if sewer system is not available, provide on-site sanitation with septic tank and
soak pit arrangements (100 m away from surface water body or groundwater
well)

(xii)  Recover used oil and lubricants and reuse or remove from the site;

(xiv) Manage solid waste according to the following preference hierarchy: reuse,
recycling and disposal to designated areas; provide a compost pit for
biodegradable waste, and non-biodegradable / recyclable waste shall be
collected and sold in local market;

(xv)  Remove all wreckage, rubbish, or temporary structures which are no longer
required; and

(xvi) At the completion of work, camp area shall be cleaned and restored to pre-
project conditions, and submit report to PIU; PIU to review and approve camp
clearance and closure of work site.

C. Operation and Maintenance Impacts

123. 0O&M of the sewerage system will be carried out by Rajapalayam Municipality.Operation
will involve collection and conveyance of wastewater from houses to nearest lifting/pumping
stations; operation of lifting/pumping stations to pump accumulated sewage main pumping
stations; operation of main pumping stations to pump accumulated sewage to STP; treatment of
sewage at STP to meet the disposal standards; and final disposal of treated wastewater into
Kothankulam, and treatment and disposal of sludge.STP is proposed under design-build
modality, and detailed designs for STP including the outfall sewer and disposal arrangements
has been prepared by the contractor and included in this IEE.

124. Treated wastewater disposal from STP.During its operation phase, STP will treat
21.85 million liters of wastewater every day. It is proposed to dispose treated wastewater from
the STP into Kothankulam tank, which is located about 1.4 km north of the STP site. This is a
rain-fed tank, and the total water storage capacity is 22.83 mcft (0.62 million cubic meter) with a
depth of storage of 3.53 m. Tank has an irrigation command area of 89.44 ha. Water is supplied
to fields via field channels from the tankmaintained by PWD. Tank also has an overflow
arrangement to let off the surplus flow once it is filled to its full tank capacity (FTL). There is a 42
m length surplus/overflow weir and a channel that takes the overflow to a downstream tank
(Pudukulamtank). The Pudukulam tank overflow is further transferred to another downstream
tank. There are in all 6 tanks connected with one another starting fromKothankulam tank, then
Pudukulamtank,Chithrankulam tank, Pillayarkulam tank, Veppankulam tank and Chennelkulam
tank. These irrigation tanks are part of Kayalkudiyar irrigation sub-basin of PWD. These tank
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network has a total command area of 350 ha and the total storage capacity is 92.93 mcft. If the
water is surplus at the last tank of Chennakulamtank, the surplus will flows into
Nathikudichannel and joins Vaippar River near Ethirkottai. At present, the water storage in
Kothankulam tank is negligible. Due to low rainfall, tank fills rarely to its capacity. Consequently
water is available only during few months during monsoon. Wastewater from Rajapalayam and
surrounding areas enter the tank. Water quality data (Table 8) shows the polluted nature of tank
water, with dissolved oxygen level of just 0.16 mg/l, BOD of 20 mg/l and COD of 100 mg/l. Due
to almost dry nature of tank and polluted water, there is no notable aquatic life in the tank. Water
from the tank is used only for irrigation, and there are no drinking water intakes (surface or
subsurface) in the tank. Depth of water level is 6.50m below ground level.

125. Given the current status of tank with negligible storage, polluted nature of water, no
dependent potable uses, no notable aquatic life, etc., there are no adverse impacts likely due to
disposal of STP treated wastewater meeting the set quality standards. Given the proposed
disposal standards , the disposal will improve the existing water quality, and will raise the water
level, and can be utilized for irrigation in the command area. Proper systems should be put in
place at the proposed STP to ensure that treated wastewater at all times meets the stipulated
standards prior to its disposal into this tank. Any disposal action will require permission/consent
of TNCPB, which will be obtained during the detailed design phase.Following measures will be
implemented during the detailed design phase:

® Review the feasibility studies and finalize detailed design of treatment and
disposal system, including reuse and/or safe disposal into downstream water
tanks; review the tank stability of bunds to continuously hold water and along with
its overflow arrangement and interconnection with other lakes shall be checked
for safety and proper disposal of surplus water without any inundation

(i) Obtain PWD and TNPCB consent for disposal of treated wastewater into
Kothankulam Tank

(i) Conduct detailed water quality assessment of Kothankulam tank, pre and post
monsoon seasons.

126. Treatment efficiency and Compliance with Disposal Standards.Sewage treatment
facility will be designed to meet the STP disposal standards notified byMoEFCC. As discussed
above,the treated wastewater will be disposed into Kothankulam tank, from where water will be
used for irrigation. It is critical that STP treats the sewage as designed to meet the disposal
standards. Operation and maintenance of STP and change in incoming sewage quality will have
impact on the treatment efficiency.

127. STP operation. The operation procedures will be firmed up during the detailed design
phase, including the amount of automated or manual operation. It must be ensured that the
facility is operated with standard operating procedures and only by trained staff. Ensuring
uninterrupted power supply with back-up facility is a must.Standard operating procedures and
operation manual will be prepared by the design-buildcontractor. Besides routine operation, this
should cover all necessary items such as preventive maintenance, periodic maintenance and
emergency maintenance, replacement of pumps, motors, and other electro-mechanical parts as
per the design life to optimize energy use and system efficiency etc., Adequate resources —
technical and financial, have been taken into consideration in the project design. Manual will
also include safety awareness and mock drills for worker safety.

128. Quality of Raw Sewage. One of the critical aspects in STP operation is, change in raw
sewage characteristics at inlet of STP may affect the process and output quality. The system is
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designed for municipal wastewater, which does not include industrial effluent. 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 and affect
the efficiency. It is critical that no wastewater from industries is allowed into the sewer network
with strict monitoring and enforcement, and public awareness programs.

129. Use of treated wastewater for irrigation. The treated wastewater disposed
intoKothankulamtank will be used for irrigation in its command area. This will benefit farmers
with much needed and scarce water resource round the year. Use of wastewater for irrigation is
associated with some health risks — from bacteria in wastewater, which may contaminate food
and spread disease, health risk to farm workers from worms (helminthes) and nematodes and
chemical risk is associated if industrial wastewater enter the sewers. In Rajapalayam, the sewer
system will collect only domestic sewage, and it will not cater to industrial wastewater. STP will
treat wastewater to disposal standards. The mixing with lake water and retention period in lake
will further improve the quality of water, and will also reduce the bacteriological contamination
greatly.'®> If the wastewater with bacteriological contaminants are used for food crops like
lettuce, tomato, which are eaten without peeling or cooking, it will present a greater health risk if
precaution such as such washing with chlorinated water or storing for adequate time in normal
temperature before use (at least 10 days). According to the WHO, effluent which is used to
irrigate trees, industrial/commercial (not food, like cotton) and fodder crops, fruit trees, and
pasture should have less than one viable nematode egg per liter. Effluent used for the irrigation
of food crops, sports fields, public parks, should have less than one viable nematode egg per
liter and less than 1000 fecalColiform per 100 milliliters. In the areas around Rajapalayam,
crops cultivated mainly include groundnut, sorghum, rice, cotton etc., No vegetable cultivation
reported. However, in future due to availability of water, vegetable may be cultivated, and
therefore proper monitoring of water is required for use in irrigation, and is proposed in the
environmental monitoring plan.

130. Sewage Sludge. No estimate of sludge generation from STP is available at this stage.
Sewage sludge contains harmful substances such as bacteria and pathogens, and nutrients like
nitrogen, phosphates. Improper handling and disposal of the sludge will have adverse impacts
on health and environment. Sludge regularly accumulates in the treatment units during the
process. STP will have proper facilities for handling, treatment and disposal of sludge safely
with implementation of sludge management plan. Therefore no adverse impacts envisaged.
This sludge from basins will be collected into sludge sump and conveyed to centrifuge unit for
dewatering and thickening. The sludge in the form of a wet cake will be further air-dried in the
sludge drying beds. The treatment and drying processes Kkill enteric bacteria and pathogens,
and because of its high content of nitrates, phosphates and other plant nutrients the sludge is
an excellent organic fertilizer for application to the land.The reuse of sludge should be preceded
by 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 meets the compost standards specified in the Solid Waste Management Rules, 2016.

131. STP is proposed under design-build contract modality, following measures needs to be
considered and included in the detailed design of the STP:

0] Process design to meet the discharge standards;

15 According to WHO, a retention time of 11 days in a lagoon will adequately remove helminths from sewage.
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(ii)

(iii)
(iv)

(v)

(vi)
(vii)

(vii)

Regular monitoring to ensure that treated wastewater always meets the design
disposal standards;

Review the feasibility studies and finalize detailed design of treatment and
disposal system

Sludge management to collect, treat and 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;

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

Using low-noise and energy efficient pumping systems;

Installing the noise-producing pumps and motors etc., in enclosed buildings with
noise reducing walls, and also maintaining adequate buffer to the nearby
inhabited areas;

Provision of appropriate personal protection equipment to the workers and staff.

132. Following measures are to be implemented during the operation phase, and should be
appropriately included in the project design:

(i)

(ii)
(iii)

(iv)
(v)

(vi)
(vii)

(vii)
(ix)

(x)

(xi)

Ensure proper knowledge transfer, hands-on training to municipal staff engaged
in STP operation has been provided by contractor prior to handover of facility;
Ensure continuous uninterrupted power supply;

Operate and maintain the facility following standard operating procedures of
operational manual;

Undertake preventive and periodic maintenance activities as required;

Maintain the mechanicall/electrical parts as per the maintenance plan to avoid
any hazards;

Conduct periodic training toworkers;

Ensure that all safety apparatus at STP including personal protection equipment
are 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;

Implement sludge management plan at the STP;

No wastewater from industrial premises (including 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 design
standards;Fecal

Conduct periodic testing of dried sludge/compost to check presence of heavy
metals and confirming the concentrations to use as compost as specified in the
Standards for Composting, Schedule II A, Solid Waste Management Rules,
2016, FCO = Fertilizer Control Order, 1985, amendments in 2009 and 2013. It
shall not be used for food crops.

133. Odour and Noise from Sewage Lifting and Pumping Stations. Various 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
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surrounding households. Following measures 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-a-vis its related with operational practices;

(iii) Ensure that pumping cycles are properly followed; and there is no buildup of
sewage beyond design volume in the wells;

(iv) Conduct H>S monitoring (periodically at pumping stations and lifting stations);

134. 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
stability and integrity of the system will be monitored periodically to detect any problems and
allow remedial action if required. Any repairs will be small-scale involving manual, temporary,
and short-term works involving regular checking and recording of performance for signs of
deterioration, servicing and replacement of parts.

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

0] Establish regular maintenance program, including:

a) Regular cleaning of grit chambers and sewer lines to remove grease, grit,
and 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 at or near capacity; and
suspected infiltration or ex-filtration; 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 failuresor sewer line blockages).

(i) Maintain records; review previous sewer maintenance records to help identify
“hot spots” or areas with frequent maintenance problems and locations of
potential system failure, and conduct preventative maintenance, rehabilitation, or
replacement of lines as needed;

(iii) 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, inflatable dams, etc.). Remove the sewage using vacuum
equipment or use other measures to divert it back to the sanitary sewer system;

(iv) 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;

(V) Develop an Emergency Response System for the sewerage system leaks, burst
and overflows, etc.;
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(vi)

(vii)
(viii)

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

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 sulfide, methane, etc.); provide for adequate equipment
(including oxygen masks) for emergency use.
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XI. PUBLIC CONSULTATION AND INFORMATION DISCLOSURE
A. Overview

136. The active participation of stakeholders including local community, NGOs/CBOs, etc., in
all stages of project preparation and implementation is essential for successful implementation
of the project. It will ensure that the subprojects are designed, constructed, and operated with
utmost consideration to local needs, ensures community acceptance, and will bring maximum
benefits to the people. Public consultation and information disclosure is a must as per the ADB

policy.

137. Most of the main stakeholders have already been identified and consulted during
preparation of this IEE, and any others that are identified during project implementation will be
brought into the process in the future. Primary stakeholders of the subproject are: residents,
shopkeepers and businesspeople who live and work near sites where facilities will be built
(sewer network, pumping/lifting stations and STP), government and utility agencies responsible
for provision of various services in project area. Secondary stakeholder are: NGOs and CBOs
working in the area, community representatives, beneficiary community in general, government
agencies, TNUIFSL, Government of Tamil Nadu and the ADB.

B. Public Consultation

138. The public consultation and disclosure program isa continuous process throughout the
project implementation, including project planning, design and construction.

1. Consultation during Project Preparation

139. The subproject proposal is formulated by Rajapalayam Municipality (through
TWADBoard) andin consultation with the public representatives in the project area to suit their
requirements.

140. Focused group discussions with affected persons and other stakeholders were
conducted to learn their views and concerns. A socio economic household survey has been
conducted in the project area, covering sample households, to understand the household
characteristics, health status, and the infrastructure service levels, and also the demand for
infrastructure services. General public and the people residing along the project activity areas
were also consulted. A project area level consultation workshop is conducted in Rajapalayam
on 2 February 2018, with the public representatives, prominent citizens, NGOs, etc. Details of
consultation is provided in Appendix 9.

141. It was observed that people are willing to extend their cooperation as the proposed
project will provide sewerage system, enhance basic infrastructure service levels and overall
living standard of the public. The public expressed their concern regarding the nuisance and
disturbance (dust, road closure and traffic management activities) during the construction stage
which can have impact on their day to day activities. Public demanded for advance notice
before construction and proper warning signs along the construction area to avoid accidents
and inconvenience. Public opined that an appropriate operation and maintenance system
should be in place for sewerage system for its best functioning and to have the maximum health
and aesthetic benefits. Issue of bad odors from lifting and pumping stations located close to the
houses is also raised. Project team explained proposed EMP to manage the negative impacts,
including odor prevention and control measures included in the design and operation.
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2. Consultation during construction

142. Prior to start of construction, PIU conducts information dissemination sessions at various
places and solicit the help of the local community, leaders/prominent for the project work as and
when necessary. Focus group meetings will be conducted to discuss and plan construction work
(mainly pipeline work) with local communities to reduce disturbance and other impacts and also
regarding the project grievance redress mechanism. Project information and construction
schedule will be provided to the public via mass media (newspapers, ULB websites etc.,). A
constant communication will be established with the affected communities to redress the
environmental issues likely to surface during construction phase. Contractor will provide prior
public information (in Tamil and English) about the construction work in the area 7 days prior to
the start of work and again a day before the start of work via pamphlets (a sample public
information template is provided in Appendix 4). At the work sites, information boards are being
provided to disseminate project related information. During construction stage of the project,
dissemination programs were conducted at various locations of the Rajapalayammunicipality to
create awareness among the public about the proposed controlled blasting activity for hard rock
removal in excavation. The dissemination included the need for the controlled blasting,
regulatory requirements & compliance to conditions, safety measures followed, etc. The details
of the dissemination programs conducted are provided in the appendix 9.

C. Information Disclosure

143. Executive summary of the IEE will be translated in Tamiland made available at the
offices of PMU, PIU, and Rajapalayam Municipalityand also displayed on their notice boards.
Hard copies of the IEE will be accessible to citizens as a means to disclose the document and
at the same time creating wider public awareness. Electronic version of the IEE in English and
Executive Summary in Tamil will be placed in the official website of the TNUIFSL and
Rajapalayam Municipality after clearance of this updated IEE by ADB. Stakeholders will also be
made aware of grievance register and redress mechanism.

144. Public information campaigns to explain the project details to a wider population will be
conducted. Public disclosure meetings will be conducted at key project stages to inform the
public of progress and future plans. Prior to start of construction, the PIU will issue Notification
on the start date of implementation in local newspapers A board showing the details of the
project will be displayed at the construction sites for the information of general public.

145. Local communities will be continuously consulted regarding location of construction
camps, access and hauling routes and other likely disturbances during construction as required
while complying with the guidelines issued by the government for the current COVID-19
pandemic conditions. The road closure together with the proposed detours will be
communicated via advertising, pamphlets, radio broadcasts, road signage, etc.
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XII. GRIEVANCE REDRESS MECHANISM

146. A common grievance redress mechanism (GRM) will be in place to redress social,
environmental or any other project related grievances. The GRM described below has been
developed in consultation with stakeholders. Public awareness campaign will be conducted to
ensure that awareness on the project and its grievance redress procedures is generated. The
campaign will ensure that the poor, vulnerable and others are made aware of grievance redress
procedures and entitlements per project entittement matrix, and Project Management Unit
(PMU) and RajapalayamProject Implementation Unit (PIU) will ensure that their grievances are
addressed.

147. Affected persons will have the flexibility of conveying grievances/suggestions by
dropping grievance redress/suggestion forms in complaints/suggestion boxes or through
telephone hotlines at accessible locations, by email, by post, or by writing in a complaints
register in PIU or Rajapalayam Municipality offices. PIU Safeguards officer will have the
responsibility for timely grievance redress on safeguards and gender issues and for registration
of grievances, related disclosure, and communication with the aggrieved party.

148. GRM provides an accessible, inclusive, gender-sensitive and culturally appropriate
platform for receiving and facilitating resolution of affected persons' grievances related to the
project. A two-tier grievance redress mechanism is conceived, one, at project level and another,
beyond project level. For the project level GRM, a grievance redress committee (GRC) will be
established in PIUs; Safeguards officer, supported by the Environmental Expert of PIU will be
responsible for creating awareness among affected communities and help them through the
process of grievance redress, recording and registering grievances of non-literate affected
persons.

149. GRM aims to provide a time-bound and transparent mechanism to voice and resolve
social and environmental concerns linked to the project. All grievances — major or minor, will be
registered. Documentation of the name of the complainant, date of receipt of the complaint,
address/contact details of the person, location of the problem area, and how the problem was
resolved will be undertaken. PIU will also be responsible for follow-through for each grievance,
periodic information dissemination to complainants on the status of their grievance and
recording their feedback (satisfaction/dissatisfaction and suggestions).

150. In case of grievances that are immediate and urgent in the perception of the
complainant, the contractor, and supervision personnel of the PIU will resolve the issue on site,
and any issue that is not resolved at this level will be dealt at PIU head level for immediate
resolution. Should the PIU fail to resolve any grievance within the stipulated time period, the
unresolved grievances will be taken up at Rajapalayam Municipalitylevel. In the event that
certain grievances cannot be resolved even at Rajapalayam Municipalitylevel, particularly in
matters related to land purchase/acquisition, payment of compensation, environmental pollution
etc., they will be referred to the district level grievance redress committee (GRC) headed by the
District Collector. Any issue which requires higher than district level inter-departmental
coordination or grievance redress, will be referred to the state level Steering Committee.

151. GRC will meet every month (if there are pending, registered grievances), determine the
merit of each grievance, and resolve grievances within specified time upon receiving the
complaint-failing which the grievance will be addressed by the state-level Steering Committee.
The Steering Committee will resolve escalated/unresolved grievances received.
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152. Composition of Grievance Redress Committee. GRC will be headed by the District
Collector, and members include: PIU head, Safeguards Officer of PIU, representative of
TNPCB, one elected representative/prominent citizen from the area, and a representative of
affected community. GRC must have a women member.

153. State Level Steering Committee will include Commissioner of Municipal Administration
as chair, member include managing directors of TNUIFSL, CMWSSB, TWADBoard and others
as necessary.

154. Areas of Jurisdiction. The areas of jurisdiction of the GRC, headed by the District
Collector will be (i) all locations or sites within the district where subproject facilities are
proposed, or (ii) their areas of influence within the District. The SC will have jurisdictional
authority across the state (i.e., areas of influence of subproject facilities beyond district
boundaries, if any).

155. The multi-tier GRM for the project is outlined below (Figure 18), each tier having time-
bound schedules and with responsible persons identified to address grievances and seek
appropriate persons' advice at each stage, as required. The GRC will continue to function
throughout the project duration. The implementing agencies/ULBs shall issue natifications to
establish the respective PIU level grievance redress cells, with details of composition, process
of grievance redress to be followed, and time limit for grievance redress at each level.

Figure 12: Proposed TNUFIP Grievance Redress Mechanism
----- Affected Person

i Field Level 39 1 Crevence |
. —_—
:_ _ _G_fl‘inn_Ce E{Qidze_ss_ . Contractor, Supervision staff of PIU :_ I _Rfd_nisfe_d_ _—

| 2 Level - . rams Srievance !
. 1
| Griovance Redress 1 PIU Head, PIU Safeguards Officer, Lo ol !
""""""" Environmental Expert
Not Redressed
-------------- 1
: 3% Level ! ULB C o Engi na Head 15 days : Grievance :
. —_— ommissioner, Engineering Hea _— R
1 edressed
L _ Grievance Redress 1 of 1A in the town, & PIU Head Lo oaEsee
Not Redressed
District GRC
P m_ TUUTTTTY District Collector (chair), PIlUhead | .
1 4" Level S — (Convener), Safeguard Officer (PIU), 30 days : Grievance !
‘ _ 5
:_ Grievance Redress ! representative of TNPCB, one elected | Redressed .
____________ representative, one prominent person, R et
Not Redressed and a representative of APs/Community
: _____ gm—Ljav_el_ T State Steering Committee g P
. ays : |
i _ Grievance Redress CMA (chair), MDs of TNUIFSL, _— Grievance '
CMWSSB, TWADB ! Redressed !
Mot Redressed 0l mTTTTTTT/T=T=="

AP = affected person, CMA = Commissionerate of Municipal Administration, CMWSSB = Chennai Metropolitan Water
Supply and Sewerage Board, GRC = grievance redress committee, |IA = implementing agency, PIU = Project
Implementation Unit, TNUIFSL = Tamil Nadu Urban Infrastructure Financial Services Limited, TWADB = Tamil Nadu
Water and Drainage Board, ULB = urban local body.
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156. Recordkeeping. Records of all grievances received, including contact details of
complainant, date the complaint was received, nature of grievance, agreed corrective actions
and the date these were effected and final outcome will be kept by PIU (with the support of
CMSC) and submitted to PMU.

157. Information Dissemination Methods of the Grievance Redress Mechanism. The
PIU will be responsible for information dissemination to affected persons and general public in
the project area on grievance redress mechanism. Public awareness campaign will be
conducted to ensure that awareness on the project and its grievance redress procedures is
generated. The campaign will ensure that the poor, vulnerable and others are made aware of
grievance redress procedures and entitlements per agreed entitlement matrix including. whom
to contact and when, where/ how to register grievance, various stages of grievance redress
process, time likely to be taken for redress of minor and major grievances, etc. Grievances
received and responses provided will be documented and reported back to the affected
persons. The number of grievances recorded and resolved and the outcomes will be
displayed/disclosed in the PIU, offices, ULB notice boards and on the web, as well as reported
in the semi-annual environmental and social monitoring reports to be submitted to ADB. A
Sample Grievance Registration Form has been attached in Appendix 5.

158. Periodic Review and Documentation of Lessons Learned. The PMU will periodically
review the functioning of the GRM and record information on the effectiveness of the
mechanism, especially on the PIU’s ability to prevent and address grievances.

159. Costs.All costs involved in resolving the complaints (meetings, consultations,
communication and reporting/information dissemination) will be borne by the respective PIU.
Cost estimates for grievance redress are included in resettlement cost estimates.

160. Country Legal Procedure. An aggrieved person shall have access to the country's
legal system at any stage, and accessing the country's legal system can run parallel to
accessing the GRM and is not dependent on the negative outcome of the GRM.

161. ADB’s Accountability Mechanism.In the event that the established GRM is not in a
position to resolve the issue, the affected person also can use the ADB Accountability
Mechanism through directly contacting (in writing) the Complaint Receiving Officer (CRO) at
ADB headquarters or the ADB India Resident Mission. The complaint can be submitted in any of
the official languages of ADB’s developing member countries. Before submitting a complaint to
the Accountability Mechanism, it is recommended that affected people make a good faith effort
to resolve their problems by working with the concerned ADB operations department (in this
case, the resident mission). Only after doing that, and if they are still dissatisfied, they could
approach the Accountability Mechanism. The ADB Accountability Mechanism information will be
included in the project-relevant information to be distributed to the affected communities, as part
of the project GRM.



80

Xlll.  ENVIRONMENTAL MANAGEMENT PLAN
A. Environmental Management Plan

162. An environmental management plan (EMP) has been developed to provide mitigation
measures to reduce all negative impacts to acceptable levels.

163. The EMP will guide the environmentally-sound construction of the subproject and ensure
efficient lines of communication between TNUIFSL, PMU, Rajapalayam Municipality, PIU,
consultants and contractors. The EMP will (i) ensure that the activities are undertaken in a
responsible non-detrimental manner; (i) provide a pro-active, feasible and practical working tool
to enable the measurement and monitoring of environmental performance on site; (ii) guide and
control the implementation of findings and recommendations of the environmental assessment
conducted for the subproject; (iii) detail specific actions deemed necessary to assist in mitigating
the environmental impact of the subproject; and (iv) ensure that safety recommendations are
complied with. The EMP includes a monitoring program to measure the environmental condition
and effectiveness of implementation of the mitigation measures. It will include observations on-
and off-site, document checks, and interviews with workers and beneficiaries. TNUIFSL will be
overall responsible for monitoring the implementation of the various provisions elaborated in
this updated IEE document by the PIU, Rajapalayam Municipality and the contractors and report
on its compliance to ADB through submission of semi-annual environmental monitoring reports.

164. The contractor will be required to submit to PIU, for review and approval, a site
environmental management plan (SEMP) including (i) proposed sites/locations for construction
work camps, storage areas, hauling roads, lay down areas, disposal areas for solid and
hazardous wastes; (ii) specific mitigation measures following the ADB-cleared IEE and EMP;
and (iii) monitoring program as per IEE and EMP. No works are allowed to commence prior to
approval of SEMP.

165. A copy of the site-specific environmental management plan (SEMP) will be kept on site
during the construction period at all times. The EMP is included in the bid and contract
documents to ensure compliance withthe conditions set out in this document .

166. For civil works, the contractor will be required to (i) carry out all of the mitigation and
monitoring measures set forth in theADB-cleared IEE and EMP; and (ii) implement any
corrective or preventative actions set out in safeguards monitoring reports that the employer will
prepare from time to time to monitor implementation of this IEE, EMP and SEMP. The
contractor shall allocate budget for compliance with these IEE, EMP and SEMP measures,
requirements and actions.

167. The following tables show the potential environmental impacts, proposed mitigation
measures and responsible agencies for implementation and monitoring.
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Table 17:Design Stage Environmental Impacts and Mitigation Measures

Field

Anticipated
Impact

Mitigation Measures

Responsibility of
Mitigation

Cost and Source of
Funds

Design
sewage

of

treatment plant

(STP)

Deficient
treatment due to
substandard
operation / system
malfunction

() Design the treatment process to meet the applicable
discharge standards

() Ensuring continuous uninterrupted power
including a back-up facility (such as generator)

(ii) Providing operating manual with all standard operating
procedures (SOPs) for operation and maintenance of the
facility

(i) Necessary training to Rajapalayam municipality staff
dealing with STP.

(iv)Extended contractor period for operation and
maintenance (O&M), proper transfer of facility to urban
local body (ULB) with adequate technical know-how on
O&M and hands-on training to Rajapalayam municipality
staff

(v) Provision for online monitoring of crucial wastewater
quality parameters at the inlet and outlet of the plant
(BOD, pH, ammonia etc.,)

supply,

DB Contractor and
Project
Implementation
Unit (PIV)

Project cost - DB

Contractor

STP treatment

efficiency

Change of inlet
sewage

parameters  and
deficient treatment

quality

(i) No industrial wastewater shall be allowed to dispose into
municipal sewers

(i) No domestic wastewater from industrial units shall be
allowed into municipal sewers

(if)Ensure that there is no illegal
manholes or inspection chambers

(iv)Conduct public awareness programs; in coordination
with Tamil Nadu Pollution Control Board (TNPCB)

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

discharge through

PlU/Rajapalayam
Municipality

PIU Costs

Discharge
treated
wastewater
into
Kothankulam
Tank

of

Impacts
receiving
body

on
water

(i) Review the feasibility studies and finalize detailed design
of treatment and disposal system, including reuse and/or
safe disposal into downstream water tanks; review the
tank stability of bunds to continuously hold water and
along with its overflow arrangement and interconnection
with other lakes shall be checked for safety and proper
disposal of surplus water without any inundation

(i) Obtain Public Works Department (PWD) and TNPCB
consent for disposal of treated wastewater into

DB Contractor and
PIU

Project cost - DB

Contractor
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Field Anticipated Mitigation Measures Responsibility of | Cost and Source of
Impact Mitigation Funds
Kothankulam Tank
(if)Conduct detailed water quality assessment of
Kothankulam tank, pre and post monsoon seasons.
Nuisance due to | (i) Develop a green buffer zone of 15-20 m wide all around | DB Contractor and | Project cost DB
STP operation the STP with trees in multi-rows and land scaping. This | PIU Contractor
will act as a visual screen around the facility and will
improve the aesthetic appearance.
Sludge disposal (i) Prepare sludge management plan (collection, treatment, | DB Contractor and | Project cost DB
drying, disposal and periodic testing) and integrate into | PIU Contractor
design, construction and operation
Noise (i) Procure good quality latest technology high pressure | DB Contractor and | Project cost DB
pumps that guarantee controlled noise at a level of | PIU Contractor
around 80 dB(A) at a distance of 1 m
(i) Use appropriate building materials and construction
techniques for sewage pumping stations which can
absorb sound rather than reflect noise
(iif) Use acoustic enclosures — manufacturer specified, for all
pumps, motors
(iv)Procure only Central Pollution Control Board (CPCB)
approved generators with low emission and low noise
fitted with acoustic enclosures
(v) Provide sound mufflers for ventilators in the plant rooms;
and sound proof doors
(vi)Provide ear plugs to workers
STP operation | Energy (i) Using low-noise and energy efficient pumping systems DB Contractor and | Project cost DB
consumption (i) Efficient Pumping system operation PIU Contractor
(iii) Installation of Variable Frequency Drives (VFDs)
Construction of | Tree cutting 0] Minimize removal of trees by adopting to site | DB Contractor and | Project cost DB
subproject condition and with appropriate layout design/alignment PIU Contractor
components (ii) Obtain prior permission for tree cutting
(i) Plant and maintain 10 trees for each tree that is
removed
Sewer network | Nuisance due to | (i) Limitthe sewer depth where possible PIU PIU costs

leaks, overflows,
contamination of
water supplies,

occupation health
and safety of

(i) 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

(i) In all cases, the sewer line should be laid deeper than
the water pipeline (the difference between top of the
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Field

Anticipated
Impact

Mitigation Measures

Responsibility of
Mitigation

Cost and Source of
Funds

workers, noise
and vibrations,
etc.

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 slope in
gravity mains to prevent buildup of solids and
hydrogen sulfide generation

(viii)  Ensure to conduct a pre-blasting survey through

videography and  photographyof 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.

Sewage lifting
and pumping
stations

Odour nuisance

Site layout planning

(i) Siting of wells within the identified site at an internal
location as far as possible from adjoining residential
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

(iv) Provision of high compound wall

Design measures

(i) Proposed wells to be closed using RCC slabs. Design of
RCC slab to consider both superimposed loads (human
and equipment loads) and severe corrosion risk from
sewer gas from within wells.

(i) RCC Slab to be designed and fixed in a modular manner

PIU

PIU costs
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Field

Anticipated
Impact

Mitigation Measures

Responsibility of
Mitigation

Cost and Source of
Funds

such that access to pumps / appurtenances and other
equipment can be provided for maintenance /
replacement / renewal purposes.

(iif) Since human intervention is involved and safety shall be
primary and critical consideration, additional protection
by way of a metal 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 and
M purposes.

(iv)Provision of passive gas ventilation arrangement by
providing a take-off vent from top of well by positioning
vent in such a way that cover slab 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.

(vii) Submersible sewage pumps of suitable rating,
minimum submergence requirements, open impeller with
cutting-tearing arrangement and high strength-corrosion
resistant heavy duty construction shall be proposed.

(viii)  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.

(ix)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 (road-side or road-center type
structures with only provision of kerb-side kiosk), an
electrical cut-out provision shall be made for connecting
an Emergency Mobile / Skid Mounted Diesel Generator
for pumping out during long period of electricity supply
interruption.
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Field

Anticipated
Impact

Mitigation Measures

Responsibility of
Mitigation

Cost and Source of
Funds

(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

(x) Periodically monitor odor generation.

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

Nuisance from
sewage pumping
stations operation
close to houses

Provision for Avarampatti and Andalpuram SPS

(i) Provide a suitable arrangement to capture the gaseous
emissions from the wells and treat via scrubber/activated
carbon filter before letting out into the ambient air; such
system should be designed appropriately to meet the
likely emissions/flow rate of respective pumping stations

PIU

PIU costs

Noise and
vibrations

(i) Procure good quality latest technology high pressure
pumps that guarantee controlled noise at a level of
around 80dB(A) at a distance of 1 m

(i) Use appropriate building materials and construction
techniques for sewage pumping stations which can
absorb sound rather than reflect noise

(iif) Use acoustic enclosures — manufacturer specified, for all
pumps, motors

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

(vi)Ensure to conduct a pre-blasting 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.

PIU

PIU costs

Sewerage
system

Energy
consumption

(i) Using low-noise and energy efficient pumping systems
(i) Efficient Pumping system operation
(iii) Installation of Variable Frequency Drives (VFDs)

PIU

PIU costs
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Field Anticipated Mitigation Measures Responsibility of | Cost and Source of
Impact Mitigation Funds
Tree cutting 0] Minimize removal of trees by adopting to site | PIU PIU costs

condition and with appropriate layout design/alignment
(ii) Obtain prior permission for tree cutting
(iii) Plant and maintain 10 trees for each tree that is
removed

Controlled Ground vibrations | For the safety of humans and the structures within the area | Contractor and | Contractor costs

blasting Noise (airblast) influenced by the blasting, the vibrations related impacts PIU

Flying debris
Dust

would be addressed by designing the blast charge by
complying with the provisions elaborated in the applicable
Indian regulations and standards.

All records shall be maintained by the Contractors and PIU.

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 PIUs and Contractors.

The project staff from the PIU, consultants and contractors
would undertake a pre-blasting survey of structures
(including videography and/or photography) lying within the
area of influence of blasting from the vibrations related
impacts (preferably in the presence of the owners of the
said structures) to assess and/or ascertain regarding the
prevailing conditions of the

structures prior to blasting activities. Based on the
assessment, the Project staff would consider necessary
measures to avoid, minimize or mitigate such impacts..
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87

Field Anticipated Impact | Mitigation Measures Responsible for | Cost and
Implementation | Source of
Funds
Submission of | Unsatisfactory () Appoint Environmental, Health and Safety (EHS) Supervisor to | Contractor Contractor
updated compliance to EMP ensure EMP implementation costs
environmental (ii) Submission of updated EMP/ SEP
management (i) Timely submission monthly of monitoring reports including
plan (EMP)/ documentary evidence on EMP implementation such as photographs
SEP; EMP
implementation
and reporting
Utilities Telephone lines, | (i) Identify and include locations and operators of these utilities in the | Contractor in | PIU costs
electric poles and detailed design documents to prevent unnecessary disruption of | coordination with
wires, water lines services during construction phase; and Project
within proposed | (ii) Require construction contractors to prepare a contingency plan to | Implementation
project area include actions to be taken in case of unintentional interruption of | Unit (PIU)
services.
Construction Conflicts with local | (i) Prioritize areas within or nearest possible vacant space in the | Contractor to | Contractor
work  camps, | community; project location; finalize locations | costs
stockpile disruption to traffic | (ii) If it is deemed necessary to locate elsewhere, consider sites that | in  consultation
areas, storage | flow and sensitive will not promote instability and result in destruction of property, | and approval of
areas, and | receptors vegetation, irrigation, and drinking water supply systems; PIU
disposal areas. (iif) Do not consider residential areas;
(iv) Take extreme care in selecting sites to avoid direct disposal to
water body which will inconvenience the community.
(v) For excess spoil disposal, ensure (a) site shall be selected
preferably from barren, infertile lands. In case agricultural land
needs to be selected, written consent from landowners (not
lessees) will be obtained; (b) debris disposal site shall be at least
200 m away from surface water bodies; (¢) no residential areas
shall be located within 50 m downwind side of the site; and (d) site
is minimum 250 m away from sensitive locations like settlements,
ponds/lakes or other water bodies.
Sources of | Extraction of | (i) Obtain construction materials only from the existing government | Contractor to | PIU costs
Materials materials can disrupt approved quarries having valid environmental clearances and | prepare list of
natural land permissions as per environmental regulations of India with prior | approved quarry
contours and approval of PIU sites and sources
vegetation resulting | (ii) PIU to review, and ensure that proposed quarry sources have all | of materials with
in accelerated necessary clearances/ permissions in place prior to approval the approval of
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Field Anticipated Impact | Mitigation Measures Responsible for | Cost and
Implementation | Source of
Funds
erosion, disturbance | (iii) Contractor to submit to PIU on a monthly basis documentation on | PIU
in natural drainage material obtained from each sources (quarry/ borrow pit)
patterns, ponding | (iv) No new borrow areas, quarries etc., shall be developed for the
and water logging, project;
and water pollution.
Consents, Failure to obtain | (i) Obtain all necessary consents, permits, clearance, NOCs, etc. prior | CC and PIU PIU costs
permits, necessary consents, to award of civil works. for project
clearances, No | permits, NOCs, etc. | (ii) Ensure that all necessary approvals for construction to be obtained approvals
Objection can result to design by contractor are in place before start of construction Contract
Certificates revisions and/or | (iii) Acknowledge in writing and provide report on compliance all cost for
(NOCs), etc. stoppage of works obtained consents, permits, clearance, NOCs, etc. construction
approvals
Chance finds Damage/disturbance | (i) Construction contractors to follow these measures in conducting | CC and PIU Contractor
to artifacts any excavation work Costs
e Create awareness among the workers, supervisors and
engineers about the chance finds during excavation work
e Stop work immediately to allow further investigation if any
finds are suspected;
e Inform State Archaeological Department if a find is suspected,
and taking any action they require to ensure its removal or
protection in situ.

Table 19:Construction Stage Environmental Impacts and Mitigation Measures

construction

vehicles, equipment,
and machinery used
for installation of

pipelines resulting

(i) Provide a dust screen (6 m high) around the construction
sites of pumping and lifting stations and sewage treatment
plant (STP); provide 2 m high barricades for the sewer
works

(i) Damp down the soil and any stockpiled material on site by

Field Anticipated Impact Mitigation Measures Responsible for Cost and Source of
Mitigation Funds
Environmental Irreversible impact to | (i) Project manager and all key workers will be required to | Contractor Project cost / PMU
Management the environment, undergo training on EMP implementation including cost
Plan (EMP) | workers, and spoils/waste management, Standard operating
Implementation | community procedures (SOP) for construction works; occupational
Training health and safety (OHS), core labor laws, applicable
environmental laws, etc.

Air Quality Dust, emissions from | For all construction works Contractor Contractor costs
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Field

Anticipated Impact

Mitigation Measures

Responsible for
Mitigation

Cost and Source of
Funds

todusts and increase
in concentration of
vehicle-related

pollutants such as
carbon monoxide,
sulfur oxides,
particulate matter,
nitrous oxides, and
hydrocarbons.

water sprinkling;(3-4 times a day - before the start of work,
1-2 times in between, and at the end of the day); when
working in the roads there should permanently be one
person responsible for directing when water sprinkling
needs to take place to stop the dust moving;

(i) Reduce the need to sprinkle water by
stabilizingsurface soils where loaders, support equipment
and vehicles will operate by using water and maintain
surface soils in a stabilized condition

(iv) Apply water prior to leveling or any other earth
moving activity to keep the soil moist throughout the
process

(v)Cover the soil stocked at the sites with tarpaulins, and
surround by dust screens.(vi) Control access to work
area, prevent unnecessary movement of vehicle, public
trespassing into work areas; limiting soil disturbance will
minimize dust generation

(vii) Use tarpaulins to cover the loose material (soll,
sand, aggregate etc.,) when transported by open trucks;
(viii) 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.

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

(X)Ensure that all the construction equipment, machinery are
fitted with pollution control devises, which are operating
correctly, and have a valid pollution under control (PUC)
certificate
(xi) no vehicles or plant tobe left idling at site generators
to be at placed maximum distance from properties

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

(x) Ensure that adequate cover is provided to the
trenches to prevent emission of dust during
controlled blasting.

(iv) Limit the stocking of excavated material at the site;
remove the excess soil from the site immediately to the
designated disposal area

(v)Undertake the work section wise: a 500 m 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

(vi) In the roads that connect to SPS sites, which need to
accommodate two main sewers (income and outgoing
main sewers of SPS), plan work so that access to houses
is maintained throughout the construction phase; first lay
one sewer and close the trench, restore the road, and lay
the second sewer;

(vii) Conduct work sequentially - excavation, sewer
laying, backfilling; testing section-wise (for a minimum
length as possible) so that backfilling, stabilization of soil
can be done.

(viii) Remove the excavated soil of first section to the
disposal site; as the work progresses sequentially, by the
time second section is excavated, the first section will be
ready for back filling, use the freshly excavated soil for
back filling, this will avoid stocking of material, and
minimize the dust.

(ix) 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 backfilled section. Road restoration
shall be undertaken immediately.

(xi) Immediately compact the backfiled soil and
restore the road surface; if immediate road
restoration is not possible, provide a layer of plain
cement concrete (PCC) of suitable mix on the
backfilled trench so that dust generation, erosion
is arrested and it will also provide a smooth riding
surface for the traffic until the road is properly
restored.Backfilled trench without any road
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restoration is a major source of dust.
(xii) 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.
(xiii) Ensure that the excavated soil and debris along
the section identified for blasting is sprinkled with
adequate water prior to blasting to reduce dust
emissions upon explosion of charge placed for
breaking the hard rock;
Surface water | Mobilization of | (i) All earthworks be conducted during the dry season to | Contractor Contractor costs
quality settled silt materials, prevent the problem of soil/silt run-off during rains
and chemical (i) Avoid stockpiling of earth fill especially during the
contamination  from monsoon season unless covered by tarpaulins or plastic
fuels and lubricants sheets;do not stock earth/material close to water bodies
during  construction (at least100 m)
can contaminate | (iii) Prioritize re-use of excess spoils and materials in the
nearby surface water construction works. If spoils will be disposed, only
quality. designated disposal areas shall be used;
(iv) Install temporary silt traps, oil traps or sedimentation
Ponding of water in basins along the drainage leading to the water bodies;
the pits / foundation (v) Place storage areas(with impermeable surface) for
excavations fuels and lubricants away from any drainage leading to
water bodies; these should be at least 100 m away from
water bodies and groundwater wells)
(vi) Store fuel, construction chemicals etc., on an impervious
floor, also avoid spillage by careful handling; provide spill
collection sets for effective spill management
(vii) Dispose any wastes generated by construction activities
in designated sites;
(viii) Conduct surface quality inspection according to the
Environmental Management Plan (EMP).
Water accumulation | (i) As far as possible control the entry of runoff from upper | Contractor Contractor costs

in trenches/pits

areas into the excavated pits, and work area by creation
of temporary drains or bunds around the periphery of work
area

(i) Pump out the water collected in the pits / excavations to a
temporary sedimentation pond; dispose off only clarified
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controlled blasting.
(i) Carryout controlled blasting in consultation with PIU
so that blasting activities with the least potential to

Field Anticipated Impact Mitigation Measures Responsible for Cost and Source of
Mitigation Funds
water into drainage channels/streams after sedimentation
in the temporary ponds
(iii) Consider safety aspects related to pit collapse due to
accumulation of water
Noise Level Increase in noise | (i) Plan activities in consultation with PIU so that | Contractor Contractor costs
level due to earth- | activities with the greatest potential to generate noise are
moving and | conducted during periods of the day which will result in least
excavation disturbance; especially near schools and other sensitive
equipment, and the | receptors
transportation of | (ii)Minimize noise from construction equipment by using
equipment, vehicle silencers, fitting jackhammers with noise-reducing
materials, and mufflers, and use portable street barriers to minimize
people sound impact to surrounding sensitive receptor; and
(i) Maintain maximum sound levels not exceeding 70
decibels (dBA) when measured at 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
(v)Horns should not be used unless it is necessary to warn
other road users or animals of the vehicle's approach;
(vi) Consult local communities in advance of the work to
identify and address key issues, and avoid working at
sensitive times, such as night times,religious and cultural
festivals.
Removal of | Increase in vibration | (i) During excavation for sewer works, wherever removal | Construction Cost for
rock during | due to the controlled of rock is identified, alternatives like drilling and | Contractor implementation  of
excavation blasting and chiseling, controlled blasting etc. will be examined mitigation
forsewer works | associated activities and the suitable technology shall be finalized measures
depending upon the site conditions. Following responsibility of
measures for ensuring safety shall be ensured during contractor.
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generate vibration are conducted during periods of
the day which will result in least disturbance;
especially near schools and other sensitive receptors.

(i) Permission shallbe obtained from The District
Collector for controlled blasting for excavation. For
the initial stretches proposed for about 3.2km
permission is obtained from the District Collector of
Virudhunagar.Conditionsstipulated in the permission
issued by the District Collector shall be complied with
during implementation.

(iv) The contractor shall submit a blasting plan in advance
to PIU; and implement in accordance to the plan.

(v) Blasting shall be done through an licensed Explosive
Contractor only

(vi) 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 explosives
shall be returned to the licensed storage.

(vii) Cost for implementation of mitigation measures and
liability are the responsibility of contractor.

(viii)  Proper prior notice will be issued to the Residents
before Commencing UGSS activity works Schedule

(ix) Proper information will be Given to Police Officials

(x) Workers (Flagman) shall be stationed on both end of
roads to warn people before firing any blastsand not
to permit the traffic.

(xi) 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.

(xii) Contractor shall ensure necessary precautions /
protection (like excavated earth, sand-filled bags,
etc.) to reduce Ground Vibrations, Reduce noise
levels, .,etc., Sites shall be provided with
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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.

(xv) 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.
The contractor shall do the activities after

obtaining the blasting permission from District

Collector, Virudhunagar.

(xvii)  For the diversion of traffic in the blasting area, the
contractor shall prepare a traffic management plan
and obtain permission from Rajapalayam Municipality
and traffic police.

(xviii)Ensure to conduct a pre-blasting survey through
videography and photography of residential properties
and other structures falling along the sewerage alignment
to ascertain the prevailing conditions of the structures
likely to be impacted by the controlled blasting and take
adequate measures to minimize such impacts.

(xiii)

(xiv)

(xvi)

Landscape and
aesthetics -
waste
generation

due to
excavated
excess

Impacts
excess
earth,
construction
materials, and solid
waste such as
removed concrete,
wood, packaging
materials, empty
containers, spoails,
oils, lubricants, and
other similar items.

(i) Prepare and implement a Construction Waste
Management Plan (refer Appendix 4)

(i)  As far as possible utilize the debris and excess sail
in construction purpose, for example for raising the
ground level or construction of access roads etc.,

(i) Avoid stockpiling any excess spoils at the site for
long time. Excess excavated soils should be disposed off
to approved designated areas immediately

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

(v) Domestic solid wastes should be properly
segregated in biodegradable and non-biodegradable for

Construction
Contractor

Cost for
implementation of
mitigation measures
responsibility of
contractor.
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collection and disposal to designated solid waste disposal
site; create a compost pit (with impermeable bottom and
sides)at workers camp sites for disposal of biodegradable
waste; non-biodegradable / recyclable material shall be
collected separately and sold in the local recycling
material market
(vi) Residual and hazardous wastes such as oils, fuels,
and lubricants shall be disposed off via licensed (by
TNPCB) third parties
(vii) Prohibit burning of construction and/or domestic
waste;
(viii) Ensure that wastes are not haphazardly thrown in
and around the project site; provide proper collection bins,
and create awareness to use the dust bins, recycle waste
material where possible

(ix) 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

Accessibility

and

traffic

disruptions

Traffic problems and
conflicts near project
locations and haul
road

Sewer works

(i) Prepare a sewer work implementation plan in each zone
separately 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 inconvenience is
minimal; prepare traffic management plans for each
section (refer sample in Appendix 6)

(ii) Plan the sewer work in coordination with the traffic police;
provide temporary diversions, where necessary with clear
signage and effectively communicate with general public

(i) Avoiding conducting work in all roads in a colony at
one go; it will render all roads unusable due to
excavations at the same time, creating large scale
inconvenience

(iv) Undertake the work section wise: a 500 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

(v)Confine work areas in the road carriageway to the
minimum possible extent; all the activities, including

Contractor

Contractor costs
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material  andwaste/surplus soil stocking should be
confined to this area. Proper barricading should be
provided; avoid material/surplus soil stocking in congested
areas — immediately removed from site/ or brought to the
as and when required

(vi) Limit the width of trench excavation as much as
possible by adopting best construction practices; adopt
vertical cutting approach with proper shoring and bracing;
this is especially to be practiced in narrow roads and
deeper sewers; if they deep trenches are excavated with
slopes, the roads may render completely unusable during
the construction period

(vii) Leave spaces for access between mounds of soil to
maintain access to the houses / properties; access to any.

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

(viii) 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.

(ix) Inform the affected local population about the work
schedule, a week before, and a day before to start of work

(xX)Plan and execute the work in such a way that the period
of disturbance/ loss of access is minimum.

(xi) Keep the site free from all unnecessary obstructions;

(xii) Notify affected public by public 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
(TV) services

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

Controlled blasting

(xviii) The contractor shall submit a blasting plan in
advance to PIU; and implement in accordance to the
plan.

(xix)  Proper prior notice will be issued to the Residents
before Commencing UGSS activity works Schedule
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(xx) Proper information will be Given to Police Officials

(xxi)  Workers (Flagman) shall be stationed on both
end of roads to warn people before firing any blasts
and not to permit the traffic.

(xxii)  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.

(xxiii)  For the diversion of traffic in the blasting area, the
contractor shall prepare a traffic management plan
and obtain permission from Rajapalayam Municipality
and traffic police.

Hauling (material, waste/debris and equipment) activities

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

(ii) Schedule transport and hauling activities during non-peak
hours(peak hours 7 to 10 AM and 4 to 7 PM);

(i) Locate entry and exit points in areas where there is
low potential for traffic congestion;

(iv) Drive vehicles in a considerate manner

(v)Notify affected public by public information notices,
providing sign boards informing nature and duration of
construction works and contact numbers for
concerns/complaints.

Controlled
blasting

Ground vibrations
Noise (airblast)
Flying debris
Dust

Carryout controlled blasting in consultation with PIU so
that blasting activities are conducted during periods of the
day which will result in least disturbance; especially near
schools and othersensitive receptors.

The contractor shall submit a blasting plan in advanceto
PIU for approval; and implement in accordance tothe plan
once approved.

The controlled blasting at identified locations shall
bepermitted only after the requisite statutorypermissions
from regulatory authorities are obtained.The contractor

Contractor and PIU

Contractor Costs
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shall comply with all terms andconditions stipulated in
such permissions. Thecontrolled blasting would be
monitored by followingthe necessary requirements to
prevent safety risk toboth public and nearby structures as
provisioned inthe prevailing Indian regulations and
standards. Forthe initial stretches proposed totaling to
about 3.2 kmpermission has been obtained from The
DistrictCollector of Virudhunagar.

Blasting shall be carried out through a licensedExplosive
Contractor only.

For controlled blasting, explosives including blasting caps,
shall be transported to the blasting site onlythrough
exclusive vehicle in safe manner inaccordance with the
requirements of the blastinglicense. 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 blasting activity works. Inform the
residents likely to be affected by the works in the
locality about the upcoming blasting works well in
advance so that necessary arrangements are planned
by the residents with reduced inconvenience.

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

Prior information will be given to Police Officials




99

Field

Anticipated Impact

Mitigation Measures

Responsible for
Mitigation

Cost and Source of
Funds

Workers (Flagman) shall be stationed on both end of
roads to warn people before firing any blasts and not to
permit the traffic. The section proposed for blasting shall
be supervised by properly trained staff to ensure no
movement of pedestrians, motorized or nonmotorized
vehicles, and residents takes place during blasting within
the area of influence. For the diversion of traffic in the
blasting area, the contractor shall prepare a traffic
management plan and obtain permission from
Rajapalayam Municipality and traffic police.

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.

Sites shall be provided with necessary shields all around.

Minimum explosive will be used for Controlled Blasting
specifically within 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, and subsequently the movement
of residents /pedestrians and vehicles is permitted.

Ensure appropriate measures are taken to maintain
maximum ambient noise levels within the limits as
permitted by the prevailing Indian regulations and
standards. The ambient noise levels would be monitored
to ascertain the efficacy of acoustic measures thus
implemented and compliance with associated regulatory
permissions.

Ensure that adequate precautions are taken to avoidflying
debris post blasting (such as covering thetrench with
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sturdy metallic sheets with sand filledbags to absorb the
blast waves);

For sections involving controlled blasting, ensure thatdust
curtains of adequate height are provided to thetrenches to
prevent emission of dust during drilling forcharge holes
and controlled blasting.

Ensure that the excavated soil and debris along
thesection identified for blasting is sprinkled withadequate
water prior to blasting to reduce dustemissions upon
explosion of charge placed forbreaking the hard rock.

The project staff from the PIU, consultants and
contractors would undertake a post-blasting survey of
structures (including videography and/or photography)
lying within the area of influence of blasting from the
vibrations related impacts (preferably in the presence of
the owners of the said structures) to assess and/or
ascertain regarding the damages, if any, caused to the
structures because of blasting activities.

The contractor shall be responsible for any and
alldamages to property or injury to persons resulting from
blasting or accidental or premature explosions that may
occur in connection with use of explosives. The log of
such events would be properly maintained. The contractor
shall provide immediate support and relief measures
commensurate with the damages.

Training related to controlled blasting activity will be
included in the overall safeguards training programme
meant for PIUs and Contractors.

Socio-
Economic
Loss of access
to houses and
business

Loss of income

(i) Inform all businesses and residents about the nature and
duration of any work well in advance so that they can
make necessary preparations;

(iDo not block any access; leave spaces for access
between barricades/mounds of excavated soil and other

Contractor

Contractor costs
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stored materials and machinery, and providing footbridges
so that people can crossover open trenches

(i) Barricade the construction area and regulate
movement of people and vehicles in the vicinity, and
maintain the surroundings safely with proper direction
boards, lighting and security personnel — people should
feel safe to move around

(iv) Control dust generation

(v)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.

(vi) 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;

(vii) Consult businesses and institutions regarding
operating hours and factoring this in work schedules; and

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

Socio-
Economic

Employment

Generation of
temporary
employment
increase in
revenue

and
local

(i) Employ local labor force as far as possible
(iif) Comply with labor laws

Contractor

Contractor costs

Occupational

Health
Safety

and

Occupational
hazards which can
arise during work

(i) Follow all national, state and local labor laws (indicative
listis in Appendix 2);

(i) Develop and implement site-specific occupational
health and safety (OHS) Plan, informed by OHS risk
assessment seeking to avoid, minimize and mitigate
risk, which shall include measures such as: (a) safe and
documented construction procedures to be followed for
all site activities; (b) ensuring all workers are provided
with and use personal protective equipment; (c) OHS
Training for all site personnel, (d) excluding public from
the work sites; and (e) documentation of work-related
accidents; Follow International Standards such as the
World Bank Group’s Environment, Health and Safety
Guidelines.

Contractor

Contractor costs
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For controlledblasting activity, identify the risks involved for

(iii)

(v)
V)

(vi)

(vii)

(viii)
(ix)

*)

(xi)
(xii)

the labourers and public and include measures in the
OHS plan. Provide necessary training and PPEs to the
labourers to ensure safety during implementation.

Ensure that qualified first-aid is provided at all times.
Equipped first-aid stations shall be easily accessible
throughout the sites;
Secure all installations from unauthorized intrusion and
accident risks
Provide H and 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
preventinginjuring 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 when working in or
walking through heavy equipment operating areas;
Ensure moving equipment is outfitted with audible back-
up alarms;
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 known to, and easily
understood by workers, visitors, and the general public
as appropriate; and
Disallow worker exposure to noise level greater than 85
dBA for duration of more than 8 hours 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.

Community
Health

and

Traffic accidents and
vehicle collision with

(i) Consult PIU before locating project offices, sheds, and
construction plants;

Contractor

Contractor costs
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Safety.

pedestrians  during
material and waste
transportation

(i) Select a camp site sufficiently away from residential areas
or locate the camp site within the existing facilities of
Rajapalayam Municipality

(i) Avoid tree cutting for setting up camp facilities

(iv) Provide a proper fencing/compound wall for camp
sites

(v)Camp siteshall not be located near water bodies, flood
plains flood prone/low lying areas, or any ecologically,
socially, archeologically sensitive areas

(vi) Separate the workers living areas and material
storage areas clearly with a fencing and separate entry
and exit

(vii) 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 to fit-in reusable cabins with proper ventilation);
thatched huts, and facilities constructed with materials like
Gl sheets, tarpaulins, etc.,, shall not be used as
accommodation for workers

(viii) Camp shall be provided with proper drainage, there
shall not be any water accumulation
(ix) 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

(X)Prohibit employees from cutting of trees for firewood;
contractor should provide cooking fuel (cooking gas); fire
woodnot allowed

(xi) Train employees in the storage and handling of
materials which can potentially cause soil contamination
(xii) Wastewater from the camps shall be disposed
properly either into sewer system; if sewer system is not
available, provide on-site sanitation with septic tank and
soak pit arrangements (100 m away from surface water
body or groundwater well)

(xiii) Recover used oil and lubricants and reuse or
remove from the site;

(xiv) Manage solid waste according to the following
preference hierarchy: reuse, recycling and disposal to
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designated areas; provide a compost pit for bio
degradable waste, and non-biodegradable / recyclable
waste shall be collected and sold in local market

(xv) Remove all wreckage, rubbish, or
structures which are no longer required; and

(xvi) At the completion of work, camp area shall be
cleaned and restored to pre-project conditions, and submit
report to PIU; PIU to review and approve camp clearance
and closure of work site

temporary

Work  Camps
and worksites

Temporary air and
noise pollution from
machine  operation,
water pollution from
storage and use of
fuels, oils, solvents,
and lubricants

Unsanitary and poor
living conditions for
workers

(i) As far as possible located the camp site within the work
sites (at STP or large pumping station sites); if any camp
to be established outside these, then select a camp site
away from residential areas (at least 100 m buffer shall
be maintained)

(ii) Avoid tree cutting for setting up camp facilities

(iii) Ensure that a proper compound wall is provided, and
erect a wind/dust screen around

(iv) 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

(v) Separate the workers living areas and material storage
areas clearly with a fencing and separate entry and exit

(vi) Provide proper temporary accommodation with proper
materials, adequate lighting and ventilation, appropriate
facilities for winters and summers; ensure conditions of
livability at work camps are maintained at the highest
standards possible at all times;

(vii) Consult PIU before locating project offices, sheds, and
construction plants;

(viii) Minimize removal of vegetation and disallow cutting
of trees

(ix) 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 to fit-in reusable cabins with proper
ventilation); thatched huts, and facilities constructed with
materials like Gl sheets, tarpaulins, etc., shall not be
allowed as accommodation for workers

(x) Camp shall be provided with proper drainage, there shall

Contractor

Contractor costs
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not be any water accumulation

(xi) Provide drinking water, water for other uses, and
sanitation facilities for employees

(xii) Prohibit employees from cutting of trees for firewood,;
contractorshould beprovide proper facilities including
cooking fuel (oil or gas; fire wood not allowed)

(xiii) Train employees in the storage and handling of
materials which can potentially cause soil contamination

(xiv) Recover used oil and lubricants and reuse or
remove from the site

(xv)Manage solid waste according to the following
preference hierarchy: reuse, recycling and disposal to
designated areas; provide a compost pit for
biodegradable waste, and non-biodegradable /
recyclable waste shall be collected and sold in local
market

(xvi) Remove all wreckage, rubbish, or
structures which are no longer required

(xvii) At the completion of work, camp area shall be
cleaned and restored to pre-project conditions, and
submit report to PIU; PIU to review and approve camp
clearance and closure of work site

temporary

Post-
construction
clean-up

Damage due to
debris, spoils, excess
construction
materials

(i) Remove all spoils wreckage, rubbish, or temporary
structures (such as buildings, shelters, and latrines) which
are no longer required; and

(i) All excavated roads shall be reinstated to original
condition.

(i) All disrupted utilities restored

(iv) All affected structures rehabilitated/compensated

(v) The area that previously housed the construction camp is
to be checked for spills of substances such as oil, paint,
etc. and these shall be cleaned up.

(vi) All hardened surfaces within the construction camp area
shall be ripped, all imported materials removed, and the
area shall be top soiled and regrassed using the
guidelines set out in the revegetation specification that
forms part of this document.

(vii) The contractor must arrange the cancellation of all
temporary services.

(viii) Request PIU to report in writing that worksites and

Contractor

Contractor costs
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sewer
works

laying

7 working days.
(i) No works can be commenced unless 100% shifted in
sections ready for implementation.

Field Anticipated Impact Mitigation Measures Responsible for Cost and Source of
Mitigation Funds
camps have been vacated and restored to pre-project
conditions before acceptance of work.
Temporary Disruption to | (i) Contractor is required to provide notice to the shop | CC and PIU Contractor / PIU
economic vendors, hawkers owners of the need to shift kiosk/wares displayed on
impacts on ROW during ROW as soon as the work plan is ready, with minimum

a |FC World Bank Group. Environmental, Health & Safety Guidelines101.

Table 20:Operation Stage Environmental Impacts and Mitigation Measures

Field Anticipated Impact Mitigation Measures Responsible for | Cost and
Mitigation Source of
Funds
Sewage Public health, safety | (i) Ensure proper knowledge transfer, hands-on training to Project Operating
treatment and  environmental | municipal staff engaged in STP operation has been provided by Implementation costs
plant (STP) | impacts contractor prior to handover of facility Unit (PIU)/
operation — (i) Ensure continuous uninterrupted power supply Rajapalayam
malfunction (iii) Operate and maintain the facility following standard operating Municipality
and effect on procedures of operational manual
efficiency (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 are 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 domestic
wastewater) 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 Tamil Nadu Pollution Control Board
(TNPCB)

(vii) Conduct regular wastewater quality monitoring at inlet and at
outlet of STP to ensure that the treated effluent quality complies with
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Field Anticipated Impact Mitigation Measures Responsible for | Cost and
Mitigation Source of
Funds
the standards
(viii)  Conduct periodic testing of dried sludge/compost to check
presence of heavy metals and confirmingstipulated concentrations to
use as compost
Operation of | Odor nuisance 0] Strictly follow standard operating procedures / operational PIU/Rajapalayam | Operating
sewage lifting manual for operation and maintenance of lifting and pump stations Municipality costs
and pumping (i) Ensure that operating staff is properly trained, and have clear
stations understanding of odor issues vis-a-vis its related with operational
practices
(iii) Ensure that pumping cycles are properly followed; and there is
no buildup of sewage beyond design volume in the wells
(iv) Conduct monitoring (periodically at pumping stations and lifting
stations);
Operation Blocks, overflows, | (i) Establish regular maintenance program, including: PIU/Rajapalayam | Operating
and system malfunction, | ¢ Regular cleaning of grit chambers and sewer lines to remove Municipality costs

maintenance
of sewerage
system

occupational  health
and safety

grease, grit, and other debris that may lead to sewer backups. Cleaning
should be conducted more frequently for problem areas

. 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
. 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 failures, sewer line
ruptures, or sewer line blockages);

(i) Maintain records; review previous sewer maintenance records
to help identify “hot spots” or areas with frequent maintenance
problems and locations of potential system failure, and conduct
preventative maintenance, rehabilitation, or replacement of lines as
needed;

(iii) 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
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Field Anticipated Impact

Mitigation Measures

Responsible for | Cost and
Mitigation

Source of
Funds

channels and other storm drain facilities (using sandbags, inflatable
dams, etc.). Remove the sewage using vacuum equipment or use other
measures to divert it back to the sanitary sewer system.

(iv) 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

(v) Develop an Emergency Response System for the sewerage
system leaks, burst and overflows, etc.

(vi) Provide necessary health and safety training to the staff in
sewer cleaning and maintenance

(vii) Provide all necessary personnel protection equipment

(viii) 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 sulfide, methane, etc.); provide
for adequate equipment (including oxygen masks) for emergency use

Table 21:Pre-Construction and Construction Stage Environmental Monitoring Plan

Monitoring field

Monitoring location

Monitoring parameters

Frequency

Responsibility

Cost and
Source of Funds

Baseline water

quality of
receiving  water
body
(Kothankulam
Tank and
downstream

Pudukulam Tank)

4 points (2 samples from each tank)

pH, TDS, TSS, DO,
BOD, COD, E-coli, Total
Coliform, Nitrate, Total
Phosphates, Oil &
grease, Total hardness,
Sulphate, Fluoride,
Chloride, Ammonia,
Aluminum, Manganese,
Iron, Zinc, Nickel,
Magnesium, Phenolic
compounds, Chromium,
Arsenic, Mercury,
Cadmium, Lead,
Pesticides

Twice during
detailed
design phase
(Pre monsoon
and post
monsoon
during design
phase)

DB Contractor

Cost for
implementation of
monitoring
measures
responsibility of
DB contractor

(4 samples x
8000 per sample
= 32,000)

Baseline 1 points (Kothankulam tank) EC, pH, calcium, Twice during | DB Contractor Cost for
sediment quality magnesium, % of total detailed implementation of
in receiving water design phase monitoring
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Monitoring field Monitoring location Monitoring parameters Frequency Responsibility Cost and
Source of Funds
bodies organic matter, Total (Pre monsoon measures

(Kothankulam
Tank)

organic carbon, N, P, K,
Aluminum, fecal

and
monsoon

post

responsibility of
DB contractor

Coliform, As, Cu, Cd, during design (2 samples x
Cr, Pb, Fe, Mn, Hg, Zn, | phase) 10000 per sample
Ni. = 20,000)
Construction All work sites Implementation of | Weekly during | Supervising staff | Staff and
disturbances, construction stage EMP | construction and safeguards | consultant costs
nuisances, public including safety measures specialists ofPIU | are part of
and worker dust control, noise control, incremental
safety, traffic management, and, administration
Safety during controlled costs
blasting
Site inspection checklist to
review implementation is
appended at Appendix 7.
Ambient air | 5 location e PM10, PM2.5 NO2, Once before | DB Contractor Cost for
quality (STP and 4 monitoring locations 50 m S02, CO start of implementation of
downwind direction near sewer and construction monitoring
pumping station work sites in the town) Quarterly measures
(yearly 4- responsibility of
times) during DB contractor
construction (2 (45 samples x
year 5000 per sample
construction = 225,000)
period)
Ambient noise 5 location e Day time and night time Once before | DB Contractor Cost for
(STP and 4 monitoring locations 50 m noise levels start of implementation of
downwind direction near sewer and construction monitoring
pumping station work sites in the town) Quarterly measures
(yearly 4- responsibility of
times) during DB contractor
construction (2 (45 samples x
year 1500 per sample
construction =67,500)

period)




110

Monitoring field Monitoring location Monitoring parameters Frequency Responsibility Cost and
Source of Funds
Surface water | 2 sampling locations | ¢ pH, Oil and grease, Cl, | Once before | DB Contractor Cost for
quality (KondanerikanmaaiandKothankulam F, NO3, TC, FC, start of implementation of
irrigation tank) Hardness, Turbidity construction monitoring
BOD, COD, DO, Total Half yearly measures
Alkalinity during responsibility of
construction (2 DB contractor
year (5 samples x
construction 4000 per sample
period) =20,000)
Table 22:Operation Stage Environmental Monitoring Plan
Monitoring Monitoring Location Monitoring Frequency Responsibility Cost and Source of
Field Parameters Funds
Monitoring  of | Inlet and outlet of STP, and | Parameters as | Daily Operator/Rajapalayam Operating Cost
treated within the treatment process specified by Tamil Municipality
wastewater Nadu Pollution Control
quality from Board (TNPCB) in the
sewage consent.
treatment plant Concentration of
(STP) various parameters in
treated wastewater
shall be within the
specific limits as per
the discharge
standards forSTP .
Water quality of | 2 points (1 at outfall discharge | pH, CI, F, NOs, TC, | Monthly = once | Operator/Rajapalayam Operation and
receiving water | point intoKothankulamtanks;1in | FC, Hardness, | during operation | Municipality maintenance(O&M) costs
body Kothankulam tank) Turbidity BOD, COD, (water quality will be
DO, Total Alkalinity, tested at the internal
Coliform Yearly twice laboratory part of STP)
(pre &  post
heavy metals and | monsoon)
pesticides
1 point in Pudukulam tank pH, Cl, F, NOs, TC, | Yearly once (pre | Operator/ Rajapalayam | O&M costs (water quality
FC, Hardness, | & post | Municipality will be tested at the
Turbidity BOD, COD, | monsoon) internal laboratory part of
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Monitoring Monitoring Location Monitoring Frequency Responsibility Cost and Source of
Field Parameters Funds
DO, Total Alkalinity, STP)
Coliform
Water quality of | At the just upstream of nearest | Nematode (should be | Monthly  once | Operator/ Rajapalayam | O&M costs (water quality
irrigation water | irrigation field less than one viable | during first year | Municipality will be tested at the
(used for nematode egg per | operation internal laboratory part of
vegetable and liter) STP)
fruit crops) FecalColiform (less | Quarterly during
than 1000 | the entire
fecalColiform per 100 | operation phase
ml).
Odor monitoring | 1 point (boundary of the STP in | Hydrogen sulfide(H2S) | One baseline | Operator/ Rajapalayam | O&M Costs
at STP downwind direction) prior to start of | Municipality
. operation
Monthly once
Ambient noise 1 point (boundary of the STP in | Day time and night | One baseline | Operator/ O&M Costs
downwind direction) time noise levels prior to start of | RajapalayamMunicipality
operation
Monthly once
Sludge quality | STP Analysis for | Start of | Operator/ Rajapalayam | O&M costs (testing to be
and suitability concentration of | operation and Municipality done at an accredited
as manure heavy metals and | Yearly once external laboratory)
confirm that value are
within the limits
specified in the SWM
rules.
Odor monitoring | 3 points (downwind direction) at | Hydrogen sulfide | Half yearly | Operator/ Rajapalayam | O&M Costs
at pumping | all pumping stations: near | (H2S) (yearly  twice) | Municipality
stations inlet/suction well; outside the . and
pumping station and at nearest as and when
house based on public
complaints
(throughout the
operation
phase)
Odor monitoring | 1 point at each LS (downwind | Hydrogen sulfide | Periodically. Operator/ Rajapalayam | O&M Costs
at lifting stations | direction) at the boundary wall of | (H2S) in ambient air Municipality

the pumping stations
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B. Implementation Arrangements

168. The MAWS acting through TNUIFSL will be the executingagency. A program steering
committee, headed by Principal Secretary, MAWS, Government of Tamil Nadu,will provide
overall guidance and strategic directions to the program.A program management unit (PMU) for
TNUFIP, headed by the Managing Director, TNUIFSL acting as Program Directorwill be
established within TNUIFSL for overall management, planning, implementing, monitoring,
reporting, and coordinating TNUFIP.The CMA will act as the Deputy Program Director in the
PMU. The project ULBs, represented by respective Municipal Commissioners, will be the
implementing agencies for works in cities/towns.ULBs or in case some ULBs (i.e. Coimbatore,
Rajapalayam and Ambur), TWAD Board, will establish program implementing units (PIUSs)
headed by an executive engineer as full-time Project Manager. PIUs will comprise of dedicated
staff responsible for overseeing implementation of projects on a day-to-day basis. The PlUs will
be supported by a contract management and supervision consultant (CMSC) recruited by
TNUIFSL.In towns where TWAD Board establishes PIUs, there will be no CMSC, the TWAD
Board staff will handle all the implementation tasks include safeguards. For the institutional
capacity, public awareness, and urban governance component, CMA acting through its
Commissioner, will establish a PIU and appoint a governance improvement and awareness
consultant (GIAC) responsible for supporting these activities.

169. The implementing agency for this subproject is Rajapalayam Municipality. A Project
Implementation Unit (PIU) has been establishedby TWAD Board in Rajapalayamheaded by full-
time a Project Manager (a senior official of TWAD Board) and comprising dedicated full-time
staff from TWAD Board. PIU will be responsible for planning, implementation, monitoring and
supervision, and coordination of all activities of subproject.

170. Safeguards Compliance Responsibilities. Environmental and Social Safeguards
(ESS) managers in the PMU, TNUIFSL will have overall responsibility of safeguard compliance
with ADB SPS 2009. ESS Managers report to Vice President in the Projects Wing. At ULB level,
a Safeguards Officerswill be appointed, who will be an Assistant Engineer rank officer and will
coordinate all safeguard tasks (environment, social and gender). An Environmental Expert will
also be appointed in PIU, specifically to implement environmental safeguards.

171. PMU Safeguard Responsibilities. Key tasks and responsibilities of the ESS Manager
(Environment) for this subprojectinclude the following:

172. Detailed Project Report finalization and Bidding Stage:

0] Ensure that all design related measures of the EMP are included designs.

(i) Ensure that EMP is included in bidding documents and civil works contracts
including requirement for Environmental, Health and Safety (EHS) supervisor
with the contractor.

(i) Ensure that the bid/contract documents include specific provisions requiring
contractors to comply with all applicable labour laws and core labour standards

(iv) Ensure that staff required for implementation of EMP (EHS officer) is included in
the bid requirements.

(v) Ensure that EMP cost is included in the project cost.

(vi) Prior to invitation of bids and prior to award of contract ensure that all
clearance/permissions as required for implementation of subproject are in place,
to the extent possible.
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Construction Stage:

(i)

(ii)
(i)
(iv)
(V)

Prior to start of construction:

Ensure that all necessary clearances/permissions/licences, including that of
contractor’s are in place prior to start of construction.

provide oversight on environmental management aspects of subprojects and
ensure EMPs are implemented by PIUs and contractors.

Oversee and provide guidance to the PIU to properly carry out the environmental
monitoring as per the EMP

Oversee grievance redress mechanism to address any grievances brought about
in a timely manner; ensure that records are properly maintained

Consolidate quarterlyenvironmental monitoring reports from PIU and submit
semi-annual monitoring reports to ADB

Oversee site closures to ensure that all work / facility sites are restored properly
prior to issuing work completion certificate to the contractor

Operation Stage:

(i)

Ensure that all clearances as required for operation of project are in place prior to
operation, such as consent to operate (CTO) for STP from TNPCB.

PIU Safeguard Responsibilities. Key tasks and responsibilities of the PIU (established
by TWAD Board) for this subproject include the following:

DPR finalization and Bidding stage:

(i)
(ii)

(iif)
(iv)

(v)
(vi)

Include design related measures of the EMP in the project design and DPR.
Include EMP in the bidding documents and civil works contracts, including
requirement ofstaff (EHS supervisor) with contractor for EMP implementation.
Provide necessary budget in the project as IEE for EMO Implementation.

Ensure that the bid/contract documents include specific provisions requiring
contractors to comply with all applicable labour laws and core labour standards

including:

a. Labour welfare measures and provision of amenities

b. prohibition of child labour as defined in national legislation for construction
and maintenance activities;

C. equal pay for equal work of equal value regardless of gender, ethnicity, or
caste;

d. elimination of forced labour;

e. the requirement to disseminate information on sexually transmitted

diseases, including HIV/AIDS, to employees and local communities
surrounding the project sites.
In the pre-bid meeting, provide insight into EMP measures, and overall
compliance requirements to the bidders
Obtain all clearance/permissions as required for implementation of subproject,
including consent to establish (CTE) from TNPCB for STP prior to invitation of
bids and/or prior to award of contract as appropriate

Construction stage:

(i)

Identify regulatory clearance requirements and obtain all necessary clearances
prior to start of construction; ensure construction work by contractor is conducted
in compliance with all government rules and regulations including pollution
control, labour welfare and safety etc.;
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178.

179.

180.

(ii)

(iii)
(iv)
v)
(vi)
(vii)
(viii)
(ix)
(x)
(xi)
(xii)
(xiii)

(xiv)

(xv)

(xvi)

(xvii)

(xviii)
(xix)

(xx)

Prior to start of construction organize an induction course for the training of
contractors, preparing them on EMP implementation, environmental monitoring,
and on taking immediate action to remedy unexpected adverse impacts or
ineffective mitigation measures found during the course ofimplementation;
Ensure contractor compliance with staff resources as per the IEE/EMP/Bid;
Guide contractor on updating EMP / preparing Site Environmental Plan at the
start of the project;

Update IEE and EMP; ensure that IEE reflects the final design being
implemented by contractor;

Conduct public consultation and information disclosure as necessary

Take necessary action for obtaining rights of way;

Supervise day-to-day EMP implementation on site by contractor, including the
environmental monitoring plan;

Superviseambientenvironmental monitoring by contractors;

Take corrective actions when necessary to ensure no environmental impacts
Submit quarterlyenvironmental monitoring reports to PMU;

Conduct continuous public consultation and awareness;

Address any grievances brought about through the grievance redress
mechanism in a timely manner as per the EMP;

Monitor Contractor’s compliance with the measures set forth in the EMP and any
corrective or preventative actions set forth in a safeguards monitoring report that
the PMU will prepare from time to time;

Implement corrective or preventative actions in case of non-compliance or
new/unanticipated impacts;

Inform PMU promptly in case if any significant impacts surfaces, which were not
identified in the IEE and develop necessary corrective actions as necessary and
ensure implementation by the contractors; include all such impacts and
suggested actions in the Quarterly Environmental Monitoring Reports;
Implementation grievance redress system, and undertake appropriate actions to
redress the complaints; ensure that complaints/grievances are addressed in a
timely manner and resolutions are properly documented;

Review and approve monthly progress reports submitted by Contractor on EMP
compliance;

Prepare quarterly environmental monitoring reports and submit to PMU
/ITNUIFSL; and

Provide any assistance in environmental safeguard related tasks as required by
PMU to ensure compliance and reporting to ADB.

Operation stage:

(i)
(ii)

Obtain all clearances as required for operation of project prior to operation, such
as consent to operate (CTO) for STP from TNPCB; and
Conduct environmental management and monitoring activities as per the EMP.

Contractor'sResponsibilities:

Bidding Stage:

(i)
(ii)

Understand the EMP requirements and allocate necessary resources (budget,
staff, etc.,);

Understand the regulatory compliance requirements related to labour welfare,
safety, environment, etc.
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Construction stage:

(1)

()
(iii)
(iv)

(v)

(vi)
(vii)
(Vi)
(ix)
(x)
(xi)
(xii)
(xiii)

Mobilize EHS Supervisor prior to start of work;

Prepare SEMP and submit to PIU;

Ensure that all regulatory clearances (both project related and contractor related)
are in place prior start of the construction work;

Confirm with PIU availability of rights of way at all project sites prior to start of
work.

Prepare and submit:

a. Construction waste management (CWM) plan (sample is in Appendix 3)
b. Traffic management (TM) plan (sample is Appendix 6)
C. OHS Plan, pollution control plan, dust emergency response plan

Implement the mitigation measures as per the EMP including CWM and TM
Plans;

Follow the EMP measures/guidelines for establishment of temporary construction
camps, construction waste disposal sites, and material borrow areas, etc.;
Implement EMP and ensure compliance with all the mitigation and enhancement
measures;

Conduct environmental monitoring (air, noise, water etc.,) as per the EMP
Undertake immediate action as suggested by PIU to remedy unexpected adverse
impacts or ineffective mitigation measures found during the course
ofimplementation;

Submit monthly progress reports on EMP implementation to PIU;

Act promptly on public complaints and grievances related to construction work
and redress in a timely manner in coordination with PIU; and

Comply with applicable government rules and regulations.

Training Needs

The following Table 23 presents the outline of capacity building program to ensure EMP
implementation. These capacity building and trainings will be conducted at the offices of PMU
and PIU by the environmental safeguards specialist of PMU/PIU and their consultants, which
are part of project implementation set-up, and therefore no separate or additional costs are
envisaged.Adequate costs are already considered in project’s capacity building program. The
detailed program and specific modules will be customized for the available skill set after
assessing the capabilities of the target participants and the requirements of the project by the

Table 23:0utline Capacity Building Program on Environmental Management Plan

Implementation

Description Target Participants Estimate Cost and Source
and Venue ((9) of Funds
1. Introduction and Sensitization to All staff and consultants | - Included in the
Environmental Issues (1 day) involved in the project overall program
- ADB Safeguards Policy Statement cost
- Government of India and Tamil At Project Management
Naduapplicable safeguard laws, regulations Unit (PMU) (combined
and policies including but not limited to core program for all Project
labor standards, occupational health and Implementation Unit or
safety (OHS), etc. PIV)
- Incorporation of environmental management
plan (EMP) into the project design and
contracts
- Monitoring, reporting and corrective action
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Description Target Participants Estimate Cost and Source

and Venue () of Funds

planning

2. EMP implementation (1/2 day) All PIU staff, contractor | - To be conducted by

- EMP mitigation and monitoring measures staff and consultants PIU at the PIU

-Roles and responsibilities involved in the office; part of

- Public relations, - Consultations subproject project

- Grievance redress implementation cost

- Monitoring and corrective action planning At PIU

- Reporting and disclosure

- Construction site standard operating
procedures (SOP)

-- Chance find (archeological) protocol
- Work near the ASI monuments

- AC pipe protocol

- Traffic management plan

- Waste management plan

- Site clean-up and restoration

- Controlled blasting

3. Contractors Orientation to Workers (1/2 Once before start of - Contractors’ EHS
day) work, and thereafter officer to conduct
- Environment, health and safety in project regular briefing every program, with
construction month once. guidance of PIU
Health & safety measures during coronavirus | Daily briefing on safety Environmental
disease (COVID-19) pandemic prior to start of work Expert

All workers (including
unskilled laborers)

D. Monitoring and Reporting

183. Immediately after mobilization and prior to commencement of the works, the contractor
will submit a compliance report to PIU that all identified pre-construction mitigation measures as
detailed in the EMP are undertaken. Contractor should confirm that the staff for EMP
implementation (EHS supervisor) is mobilized. PIU will review, and approve the report and
permit commencement of works.

184. During construction, results from internal monitoring by the contractor will be reflected in
their monthly EMP implementation reports to the PIU. Safeguards Officer and PIU
Environmental Expert will monitor, review and advise contractors for corrective actions if
necessary. Quarterlyreport summarizing compliance and corrective measures, if any, taken will
be prepared by PIU and submitted to PMU (Report format is at Appendix 8). During operation,
PIU will conduct management and monitoring actions as per the operation stage EMP, and
submit to PMU annual report.

185. Based on PIU Quarterly monitoringreports and oversight visits to subproject work sites,
PMU will submit semi-annual Environmental Monitoring Report (EMR).Once concurrence from
the ADB is received the report will be disclosed on TNUIFSL, PMU, TWAD Board and
RajapalayamMunicipalitywebsites.

186. ADB will review project performance against the TNUFIPcommitments as agreed in the
legal documents (loan and project agreements etc.,). The extent of ADB’s monitoring and
supervision activities will be commensurate with the project’s risks and impacts. Monitoring and
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supervising of social and environmental safeguards will be integrated into the project
performance management system.

187. ADB’s monitoring and supervision activities are carried out on an on-going basis until a
Project Completion Report (PCR) is issued. ADB issues a PCR within 1-2 years after the project
is physically completed and in operation.

E. Environmental Management Plan Implementation Cost

188. Most of the mitigation measures require the contractors to adopt good site practices,
which should be part of their normal procedures already, so there are unlikely to be major costs
associated with compliance. The costs which are specific to EMP implementation and are not
covered elsewhere in the projects are given below.

Table 24:Cost Estimates to Implement the Environmental Management Plan

Particulars Stages Unit Total Rate Cost Costs
Number ® ® Covered
By
Implementation staff
EHS Supervisor Construction | per month | 24 35,000 840,000 | Civil work
contract
Subtotal (A) 840,000
Mitigation Measures
Providing gas capture Design Lump sum | - - 1,000,000 | Provision
and treatment system at provision al sums
STP, selected pumping of
and lifting stations contract
(PIV)
Consent for Pre Lump sum 200,000 | Project
establishments and construction costs
consent for operation (PIV)
from TNPCB
Provision for tree cutting Construction | Per tree 100 1,000 100,000 | Project
and compensatory costs
plantation measures (PIU)
(1: 10 ratio replantation)
Preparation of plans Construction | Lump sum | - - 250,000 | Civil
traffic management plan, works
waste (spoils) contract
management plan etc.,)
traffic management at
work sites(Pavement
Markings, Channelizing
Devices, Arrow Panels
and Warning Lights)
Safety barricading Construction | Lump sum |Lump 2,000,000 | Civil
sum works
contract
Subtotal (B) 3,550,000
Environmental
Monitoring Measures
Air quality monitoring Construction | per 45 5,000 225,000
sample
Noise levels monitoring Construction | Per 45 1,500 67,500
sample
Surface water monitoring | Construction | Per 5 4,000 20,000
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Particulars Stages Unit Total Rate Cost Costs
Number ® ® Covered
By
sample
4 | Baseline water quality Design Per 4 8000 32,000
(receiving water body) sample
5 | Sediment quality Design Per 2 10000 20,000
(receiving water body) sample
Subtotal (C) 364,500
D. | Capacity Building
1. | Training on EMP Pre- - | Part of
implementation construction PIU
andPMU ,
consultan
t tasks
2. | Contractors Orientation to | Prior to - | Civil
Workers on EMP dispatch to works
implementation worksite contractor
cost
Subtotal (D)
Total (A+B+C+D) 4,754,500
Contractor Cost -3,454,500

PIU Cost

-1,300,000
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XIV. CONCLUSION AND RECOMMENDATIONS

189. The process described in this document has assessed the environmental impacts of all
elements of the proposed underground sewerage subproject inRajapalayam Municipality. All
potential impacts were identified in relation to pre-construction, construction, and operation
phases. Planning principles and design considerations have been reviewed and incorporated
into the site planning and design process wherever possible; thus, environmental impacts as
being due to the project design or location were not significant. Mitigation measures have been
developed to reduce all negative impacts to acceptable levels. These were discussed with
specialists responsible for the engineering aspects, and as a result significant measures have
already been included in the designs for the infrastructure. This means that the number of
impacts and their significance has already been reduced by amending the design. Various
design related measures suggested for: providing safe disposal of treated wastewater; efficient
treatment to meet disposal standards, odor control at pumping stations, uninterrupted power
supply provision; standard operating procedures for operation and maintenance; and imparting
necessary training for ULB staff; providing necessary safety no manual cleaning of sewers, and
personal protection equipment for workers (protection against oxygen deficiency, harmful
gaseous emissions) and sludge handling, and development of green buffer zone around the
sewage treatment plant.

190. Proposed sewage treatment plant (STP) site is located on the eastern side of the town,
away from the habitation. Site is selected within the existing solid waste disposal facility
(compost plant); of the total 20 acres area, 5 acres is allotted to STP. There are no
streams/rivers flowing through or close to Rajapalayam municipal area. It is proposed to
discharge STP treated wastewater into Kothankulam Irrigation Tank, which is located at about
1.4 km north of STP site. Given the current status of tank with negligible storage, polluted nature
of water, no dependent potable uses, no notable aquatic life, etc., there are no adverse impacts
likely due todisposal of STP treated wastewater meeting the set quality standards. Given the
proposed disposal standards, the disposal will improve the existing water quality, and will raise
the water level, and can be utilized for irrigation in the command area.

191. STP and all the lifting and pumping station sites are situated on government owned
vacant land parcels, and sewers will be laid on the public roads. Thereforesubproject do not
involve any private land acquisition. All the subproject components are located within urban
environment. STP site is located outside the town, surrounded by agricultural and barren lands.
There are no ecologically sensitive or protected wildlife or archeological areas in or close to
subproject area. Nearest protected area is Srivilliputhur Grizzled Squirrel Wildlife Sanctuary,
about 8 km from the Rajapalayam Municipal boundary in the west.

192. Sewage and pumping stations sites, which collect sewage from the sewer network and
pump to higher level to convey to sewage to STP for safe treatment and disposal, are located
within or near residential areas, which it will serve. These facilities may generate odor and may
cause nuisance to nearby households. Site selection is done with utmost care to located as far
as away from the houses, however, given design considerations and land constraints, most of
the sites identified are close to the houses. Various site planning, green buffer and design
related measures are included in the project to prevent and control odor generation. These
include: appropriately locating sewage wells within site maintaining maximum distance from the
nearby houses; developing tree cover; closed facilities; design and operation measures to
prevent odor; and, providing gas collection and treatment facilities at sewage pumping
stations.Odour monitoring is also proposed.
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193. STP malfunction or decrease in treatment efficiency will have adverse impacts.This will
result in release of untreated or partially treated wastewater that will pollute the receiving water
body, andmay cause public health issues. Besides measures to select an efficient treatment
process to treat sewage to disposal standards of MOEFCC, various measures are included in
the design and operation phase to ensure that sewage system is operated and maintained with
designed efficiency. Proper sludge management system to collect, treat and dispose safety will
be developed and followed. Periodic monitoring of dried sludge to check suitability as a manure
is suggested.

194. Except sewer works, all other construction activities will be confined to the selected
sites, and the interference with the general public and community around will be minimal. There
will be temporary negative impacts, arising mainly from construction dust and noise, hauling of
construction material, waste and equipment on local roads (traffic, dust, safety etc.,), mining of
construction material, occupation health and safety aspects. Sewer line works will be conducted
along public roads in an urban area congested with people, activities and traffic, subproject is
likely to cause significant impacts during construction. Impacts mainly arise from the
construction dust and noise; from the disturbance of residents, businesses, traffic by the
construction work, safety risk to workers, public and nearby buildings due to deep trench
excavations, especially in narrow roads, dust, access impediment to houses and business,
disposal of large quantities of construction waste, etc. Some sections of the proposed
alignment may have to opt for controlled blasting as the construction methodology for
excavation owing to presence of hard rock.These are all general impacts of construction in
urban areas, and there are well developed methods of mitigation that are suggested in the EMP.

195. Once the new system is operating, the facilities will operate with routine maintenance,
which should not affect the environment. Improved system operation will comply with the
operation and maintenance manual and standard operating procedures to be developed for all
the activities.

196. Mitigation will be assured by a program of environmental monitoring conducted during
construction and operation to ensure that all measures are implemented, and to determine
whether the environment is protected as intended. This will include observations on- and off-
site, document checks, and interviews with workers and beneficiaries, and any requirements for
remedial action will be reported to the PMU. There will also be longer-term surveys to monitor
treatment efficiency of STP (raw and treated sewage quality), water quality of receiving water
body, sludge and odor at pumping stations. Mitigation and monitoring measures, along with the
project agency responsible for such actions, form part of the Environmental Management Plan.

180. Stakeholders were involved in developing the IEE through face-to-face discussions,on
site meetings, and acity level consultation workshop, which was conducted for larger public
participation in the project. Views expressed by the stakeholders were incorporated into the IEE
and the planning and development of the project. The IEE will be made available at public
locations and will be disclosed to a wider audience via the PMU, Rajapalayam municipality and
ADB websites. The consultation process will be continued during project implementation to
ensure that stakeholders are engaged in the project and have the opportunity to participate in its
development and implementation.The project’s grievance redress mechanism will provide the
citizens with a platform for redress their grievances, and describes the informal and formal
channels, time frame, and mechanisms for resolving complaints about environmental
performance.
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197. The EMP will assist the project agencies and contractor in mitigating the environmental
impacts, and guide them in the environmentally sound execution of the proposed project.A copy
of the updated EMP/ SEP shall be kept on-site during the construction period at all times. The
EMP shall be made binding on all contractors operating on the site, and will be included in the
contractual clauses. Non-compliance with, or any deviation from, the conditions set out in this
document shall constitute a failure in compliance.

198. The citizens of Rajapalayam Municipality will be the major beneficiaries of this
subproject. The new sewerage system will remove the human waste from those areas served
by the network rapidly and treated to an acceptable standard, and treated wastewater is utilized
beneficial purposes. In addition to improved environmental conditions, the subproject will
improve the over-allpublic health in theproject area. Diseases of poor sanitation, such as
diarrhea and dysentery, should be reduced, so people should spend less on healthcare and
lose fewer working days due to illness, so their economic status should also improve, as well as
their overall health.

199. Therefore, as per ADB SPS, the project is classified as environmental category B and
does not require further environmental impact assessment. However, to conform to government
guidelines STPrequiresconsentto establish (CTE), including permission to discharge treated
effluent into Kothankulam Irrigation Tank, and consent to operate (CTO) from Tamil
NaduPollution Control Board. As the Kothankulam Tank is under Public Works Department
(PWD), disposal action will require prior permission of PWD.

200. This IEE has beenupdated by PIU during the implementation phase to reflect finalization
of STP design, and details of the changed MPS site, and is submitted to ADB for its
concurrence and disclosure..
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RAPID ENVIRONMENTAL ASSESSMENT CHECKLIST

Sewerage

Instructions:

O This checkilist is to be prepared to support the environmental classification of a project. It is to
be attached to the environmental categorization form that is to be prepared and submitted to
the Chief Compliance Officer of the Regional and Sustainable Development Department.

o This checklist is to be completed with the assistance of an Environment Specialist in a
Regional Department.

a This checklist focuses on environmental issues and concerns. To ensure that social
dimensions are adequately considered, refer also to ADB checklists and handbooks on (i)
involuntary resettlement, (ii) indigenous peoples planning, (iii) poverty reduction, (iv)
participation, and (v) gender and development.

a Answer the questions assuming the “without mitigation” case. The purpose is to identify
potential impacts. Use the “remarks” section to discuss any anticipated mitigation measures.

Country/Project Title:  India / Tamil Nadu Urban Flagship Investment Program — Underground
Sewerage Subproject for Rajapalayam Town, Virudhanagar District

Sector Division: Urban Development

Screening Questions Yes/No Remarks

A. Project Siting
Is the project area...

¢ Densely populated? MYes Project activities are located in the areas of
[INo Rajapalayam city. The center of town areas within
the municipality have density residential pockets,
with narrow and congested roads. Newly
developing residential areas have low density and
well planned layouts. Agriculture is still practiced
in the outer areas.

¢ Heavy with development activities? NXYes It is a developing area; urban expansion is
[ INo considerable

¢ Adjacent to or within any | LlYes -

environmentally sensitive areas? XINo

e Cultural heritage site [lYes
XINo

e Protected Area [IYes No.
XINo Nearest protected area is Srivilliputhur Grizzled

Squirrel Wildlife Sanctuary, in the western ghats,
about 8 km west of the town boundary.

e Wetland [lYes -
XINo

e Mangrove LlYes -
XINo

e Estuarine [IYes -
XINo

o Buffer zone of protected area XYes -
[ INo

e Special area for protecting biodiversity LlYes -
XINo

« Bay [yes -
XINo

B. Potential Environmental Impacts
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Will the Project cause...

Sewerage

= impairment of historical/cultural [lYes -
monuments/areas and loss/damage to X No
these sites?
= interference with other utilities and X Yes Few sewage lifting and pump stations are located
blocking of access to buildings; [1No close to the houses, and odor may create
nuisance to neighboring areas due to nuisance. Necessary measures are included to
noise, smell, and influx of insects, prevent and control odor; no net negative impacts
rodents, etc.? envisaged
= dislocation or involuntary resettlement of | [ | Yes Do not involve land acquisition or resettlement
people? X No
= disproportionate impacts on the poor, [1Yes No such possibilities; .sewerage system will cover
women and children, Indigenous X No entire population including urban poor; In fact, it
Peoples or other vulnerable groups? will have positive health impact due to improved
sanitation condition.
= impairment of downstream water quality | [] Yes Adequate capacity sewage treatment facility is
due to inadequate sewage treatment or | [X] No being development under this subproject; proper
release of untreated sewage? treatment process, regular monitoring is part of
the project, so no degradation of water quality
envisaged
= overflows and flooding of neighboring NXYes Sewerage system has been designed considering
properties with raw sewage? [INo the population growth. It has been designed to
accommodate sewage until design year. Design
considers standard peak factors and therefore no
such impact envisaged.
= environmental pollution due to []Yes Proper sludge collection, treatment and disposal
inadequate sludge disposal or industrial | [X] No process is part of STP; sewerage system caters
waste discharges illegally disposed in only domestic sewage; no industrial effluent is
sewers? allowed into sewers
= noise and vibration due to blasting and XYes Controlled blasting would be undertaken based
other civil works? [INo on the site conditions. controlled blasting shall be
done onlyby licensed explosive contractor except
PSK Nagar (185m will be carried out through
Mechanical Breaker machineries) All Temporary
nuisance/disturbance  due to  construction
activities will be minimized with appropriate
mitigation measures. Necessary noise and
vibration control measures such as designing the
blast charge by complying with the applicable
Indian regulations and standards, ( Covered with
MS sheet + Excavated earth + sand filled gunny
bags, are deployed for controlling the vibration).
Necessary permissions are obtained from District
Collector, Virudhunagar prior to start of the
controlled blasting work.
= risks and vulnerabilities related to NXYes In appropriate handling of sludge may have
occupational health and safety due to [INo occupational health hazard. All necessary safety
physical, chemical, and biological precautions will be taken to avoid any risk.
hazards during project construction and
operation?
= discharge of hazardous materials into []Yes There are no sources of hazardous material that
sewers, resulting in damage to sewer X No will find its way into the sewers. Wastewater other
system and danger to workers? than domestic will not be discharged into the
sewers.
= inadequate buffer zone around pumping | [X] Yes Due to technical constraints and land availability,
and treatment plants to alleviate noise [ No some pumping stations are located close to
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and other possible nuisances, and
protect facilities?

houses, however, necessary measures are
included in site planning, design and operation.
No net negative impacts envisaged

= road blocking and temporary flooding XYes Complete road blocks are not envisaged; in
due to land excavation during the rainy [INo narrow roads, traffic may be diverted but access
season? will be ensure for pedestrians. All necessary
precautions will be taken to prevent flooding
during construction; flooding is unlikely as work
will be mostly be conducted during dry season.
= noise and dust from construction X Yes Controlled Blasting proposed will be carried out
activities? [1No with necessary precautionary measures. Dust will
be controlled with proper measures.
= traffic disturbances due to construction NXYes Proper planning, such as selection of routes and
material transport and wastes? [INo scheduling to avoid peak traffic hours, will be
carried out in consultation with concerned
authorities
= temporary silt runoff due to XYes Earthworks will not be conducted during rains;
construction? [INo plain topography and moderate to low rains, so
no such impact envisaged
= hazards to public health due to overflow | [X]Yes A chance of failure of sewerage system is very
flooding, and groundwater pollution due | [JNo remote; proper design and standard operating
to failure of sewerage system? procedures will be followed in O&M; necessary
equipment and training to workers will be
provided
= deterioration of water quality due to [1Yes The STP design include adequate sludge
inadequate sludge disposal or direct X No treatment facilities
discharge of untreated sewage water?
= contamination of surface and ground L[] Yes The STP design include adequate sludge
waters due to sludge disposal on land? X No treatment facilities and the dried sludge will be
utilized as manure
= Health and safety hazards to workers NXYes Manual cleaning of sewers and facilities will be
from toxic gases and hazardous [INo avoided. All necessary health and safety training
materials which may be contained in and necessary personal protection equipment
confined areas, sewage flow and will be given to workers and staff during operation
exposure to pathogens in untreated of sewerage system
sewage and unstabilized sludge?
= Large population increase during project | [ | Yes No such impact anticipated; local communities in
construction and operation that causes X No the vicinity of the project would be employed as
increased burden on social much as possible.
infrastructure (such as sanitation
system)?
= Social conflicts between construction []Yes No such impact anticipated; local communities in
workers from other areas and X No the vicinity of the project would be employed as
community workers? much as possible.
= risks to community health and safety [1Yes Not applicable. Construction/operation will not
due to the transport, storage, and use X No involve use of explosives and chemicals.
and/or disposal of materials such as
explosives, fuel and other chemicals
during construction and operation?
= community safety risks due to both NXYes Operational area will be clearly demarcated and
accidental and natural hazards, [INo access will be controlled. Only worker and

especially where the structural elements
or components of the project are
accessible to members of the affected
community or where their failure could
result in injury to the community
throughout project construction,
operation and decommissioning?

project concerned members will be allowed to
visit the construction sites.
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Climate Change and Disaster Risk Questions

The following questions are not for environmental
categorization. They are included in this checklist to help
identify potential climate and disaster risks.

Yes

No

Remarks

Is the Project area subject to hazards such as earthquakes,
floods, landslides, tropical cyclone winds, storm surges,
tsunami or volcanic eruptions and climate changes?

Moderate earth quake risk zone
(Zone IlI)

Could changes in temperature, precipitation, or extreme
events patterns over the Project lifespan affect technical or
financial sustainability (e.g., changes in rainfall patterns
disrupt reliability of water supply; sea level rise creates
salinity intrusion into proposed water supply source)?

No

Are there any demographic or socio-economic aspects of
the Project area that are already vulnerable (e.g., high
incidence of marginalized populations, rural-urban
migrants, illegal settlements, ethnic minorities, women or
children)?

No

Could the Project potentially increase the climate or
disaster vulnerability of the surrounding area (e.g., by using
water from a vulnerable source that is relied upon by many
user groups, or encouraging settlement in earthquake
zones)?

No
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SALIENT FEATURES OF MAJOR LABOR LAWS APPLICABLE TO ESTABLISHMENTS
ENGAGED IN CONSTRUCTION OF CIVIL WORKS

(1) Workmen Compensation Act, 1923 - The Act provides for compensation in case of injury
by accident arising out of and during the course of employment.

(i) Payment of Gratuity Act, 1972 - Gratuity is payable to an employee under the Act on
satisfaction of certain conditions on separation if an employee has completed 5 years’ service or
more or on death at the rate of 15 days wages for every completed year of service. The Act is
applicable to all establishments employing 10 or more employees.

(i) Employees’ PF and Miscellaneous Provisions Act, 1952 - The Act provides for monthly
contributions by the employer plus workers @10 % or 8.33 %. The benefits payable under the
Act are: (a) Pension or family pension on retirement or death as the case may be; (b) deposit
linked insurance on the death in harness of the worker; (c) payment of PF accumulation on
retirement/death etc.

(iv) Maternity Benefit Act, 1951 - The Act provides for leave and some other benefits to
women employees in case of confinement or miscarriage etc.

(v) Contract Labor (Regulation and Abolition) Act, 1970 - The Act provides for certain
welfare measures to be provided by the Contractor to contract labor and in case the Contractor
fails to provide, the same are required to be provided by the Principal Employer by Law. The
principal employer is required to take Certificate of Registration and the Contractor is required to
take a License from the designated Officer. The Act is applicable to the establishments or
Contractor of principal employer if they employ 20 or more contract labor.

(vi) Minimum Wages Act, 1948 - The employer is supposed to pay not less than the
Minimum Wages fixed by appropriate Government as per provisions of the Act if the
employment is a scheduled employment. Construction of Buildings, Roads, Runways are
scheduled employment.

(vii)  Payment of Wages Act, 1936 - It lays down as to by what date the wages are to be paid,
when it will be paid and what deductions can be made from the wages of the workers.

(viiiy  Equal Remuneration Act, 1979 - The Act provides for payment of equal wages for work
of equal nature to Male and Female workers and not for making discrimination against Female
employees in the matters of transfers, training and promotions etc.

(ix) Payment of Bonus Act, 1965 - The Act is applicable to all establishments employing 20
or more workmen. The Act provides for payments of annual bonus subject to a minimum of 8.33
% of wages and maximum of 20 % of wages to employees drawing Rs. 3,500/- per month or
less. The bonus to be paid to employees getting Rs. 2,500/- per month or above up to
Rs.3,500/- per month shall be worked out by taking wages as Rs.2,500/- per month only. The
Act does not apply to certain establishments. The newly set up establishments are exempted for
five years in certain circumstances. Some of the State Governments have reduced the
employment size from 20 to 10 for the purpose of applicability of the Act.

x) Industrial Disputes Act, 1947 - The Act lays down the machinery and procedure for
resolution of industrial disputes, in what situations a strike or lock-out becomes illegal and what
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are the requirements for laying off or retrenching the employees or closing down the
establishment.

(xi) Industrial Employment (Standing Orders) Act, 1946 - It is applicable to all establishments
employing 100 or more workmen (employment size reduced by some of the States and Central
Government to 50). The Act provides for laying down rules governing the conditions of
employment by the employer on matters provided in the Act and get the same certified by the
designated Authority.

(xii)  Trade Unions Act, 1926 - The Act lays down the procedure for registration of trade
unions of workmen and employees. The trade unions registered under the Act have been given
certain immunities from civil and criminal liabilities.

(xiif)  Child Labor (Prohibition and Regulation) Act, 1986 - The Act prohibits employment of
children below 14 years of age in certain occupations and processes and provides for regulation
of employment of children in all other occupations and processes. Employment of child labor is
prohibited in Building and Construction Industry.

(xiv) Inter-State Migrant Workmen's (Regulation of Employment and Conditions of Service)
Act, 1979 - The Act is applicable to an establishment which employs 5 or more inter-state
migrant workmen through an intermediary (who has recruited workmen in one state for
employment in the establishment situated in another state). The inter-state migrant workmen, in
an establishment to which this Act becomes applicable, are required to be provided certain
facilities such as housing, medical aid, traveling expenses from home up to the establishment
and back, etc.

(xv)  The Building and Other Construction Workers (Regulation of Employment and
Conditions of Service) Act, 1996 and the Cess Act of 1996 - All the establishments who carry on
any building or other construction work and employ 10 or more workers are covered under this
Act. All such establishments are required to pay Cess at rate not exceeding 2% of the cost of
construction as may be notified by the Government. The employer of the establishment is
required to provide safety measures at the building or construction work and other welfare
measures, such as canteens, first-aid facilities, ambulance, housing accommodation for workers
near the workplace etc. The employer to whom the Act applies has to obtain a registration
certificate from the Registering Officer appointed by the Government.
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SAMPLE OUTLINE SPOILS (CONSTRUCTION WASTE) MANAGEMENT PLAN

The Spoil Management Plan should be site specific and be part of the monthly
Construction Management Plan.

The contractor, in consultation with the PIU, has to find out appropriate location/s for the
disposal of the excess soil generated. The spoils should be deposited only at these
sites.

Further precautions need to be taken in case of the contaminated spoils

The vehicle carrying the spoil should be covered properly.

The spoils generating from each site should be removed on the same day or
immediately after the work is complete. The site / road should be restored to the original
condition.

Spoils information

The spoil information contains the details like a) The type / material, b) Potential contamination
by that type, c) Expected volume (site / component specific), d) Spoil Classification etc.

Spoils management

The Spoil Management section gives the details of a) Transportation of spoil b) disposal site
details c) Precautions taken d) Volume of contaminated spoil, if present, d) Suggested reuse of
disposal of the spoil

Documentation

The volume of spoil generated (site specific, date wise), site disposed, reuse / disposal details
should be documented properly.
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PUBLIC INFORMATION NOTICE TEMPLATE

Public Announcement
Providing Underground Sewerage System in Rajapalayam Town
Rajapalayam Municipality

Under this project, works are being conducted by xxxx Contractor to provide sewerage
network in Rajapalayam.

As part of this, works for laying pipeline / sewerage network will be taken up in -------- road---
-/ street/ lane .......... From............... to (provide dates).

We request you to kindly co-operate for smooth implementation of the works.
We also request you to drive vehicles / pedestrians to walk carefully
Inconvenience caused is regretted.

PIU - Contact No.
Contractor — Contact no.
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SAMPLE GRIEVANCE REGISTRATION FORM
(To be available in Tamil and English)

The Project welcomes complaints, suggestions,
queries, and comments regarding project implementation. We encourage persons with
grievance to provide their name and contact information to enable us to get in touch with you for
clarification and feedback.

Should you choose to include your personal details but want that information to remain
confidential, please inform us by writing/typing *(CONFIDENTIAL)* above your name. Thank
you.

Date Place of registration Project Town

Project:

Contact information/personal details

Name Gender * Male Age
* Female

Home address

Place

Phone no.

E-mail

Complaint/suggestion/comment/question Please provide the details (who, what, where, and
how) of your grievance below:

If included as attachment/note/letter, please tick here:

How do you want us to reach you for feedback or update on your comment/grievance?

FOR OFFICIAL USE ONLY

Registered by: (Name of official registering grievance)

Mode of communication:
Note/letter

E-mail

Verbal/telephonic

Reviewed by: (Names/positions of officials reviewing grievance)

Action taken:

Whether action taken disclosed: Yes
No

Means of disclosure:
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SAMPLE OUTLINE TRAFFIC MANAGEMENT PLAN

A. Principles for Traffic Management Plan around the Water Pipes Construction Sites
1. One of the prime objectives of this TMP is to ensure the safety of all the road users
along the work zone, and to address the following issues:
0] the safety of pedestrians, bicyclists, and motorists travelling through the
construction zone;
(i) protection of work crews from hazards associated with moving traffic;

(iii) mitigation of the adverse impact on road capacity and delays to the road users;
(iv) maintenance of access to adjoining properties; and
(V) addressing issues that may delay the project.

B. Operating Policies for Traffic Management Plan
2. The following principles will help promote safe and efficient movement for all road users

(motorists, bicyclists, and pedestrians, including persons with disabilities) through and around
work zones while reasonably protecting workers and equipment.

0] Make traffic safety and temporary traffic control an integral and high-priority
element of project from planning through design, construction, and maintenance.
(i) Inhibit traffic movement as little as possible.

(i) Provide clear and positive guidance to drivers, bicyclists, and pedestrians as they
approach and travel through the temporary traffic control zone.

(iv) Inspect traffic control elements routinely, both day and night, and make
modifications when necessary.

(V) Pay increased attention to roadside safety in the vicinity of temporary traffic
control zones.

(vi) Train all persons that select, place, and maintain temporary traffic control
devices.

(vii)  Keep the public well informed.

(vii) Make appropriate accommodation for abutting property owners, residents,
businesses, emergency services, railroads, commercial vehicles, and transit

operations.
3. Figure A6.2 to Figure A6.12illustrates the operating policy for TMP for the construction
of water pipes and the sewers along various types of roads.
C. Analyze the Impact Due to Street Closure
4, Apart from the capacity analysis, a final decision to close a particular street and divert

the traffic should involve the following steps:

0] approval from the ULB/Public Works Department (PWD) to use the local streets
as detours;

(i) consultation with businesses, community members, traffic police, PWD, etc.,
regarding the mitigation measures necessary at the detours where the road is
diverted during the construction;

(iii) determining of the maximum number of days allowed for road closure, and
incorporation of such provisions into the contract documents;

(iv) determining if additional traffic control or temporary improvements are needed
along the detour route;
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(v) considering how access will be provided to the worksite;

(vi) contacting emergency service, school officials, and transit authorities to
determine if there are impacts to their operations; and

(vii)  developing a notification program to the public so that the closure is not a
surprise. As part of this program, the public should be advised of alternate routes
that commuters can take or will have to take as result of the traffic diversion.

5. If full road-closure of certain streets within the area is not feasible due to inadequate
capacity of the detour street or public opposition, the full closure can be restricted to weekends
with the construction commencing on Saturday night and ending on Monday morning prior to
the morning peak period.

Figure A6.1: Policy Steps for the Traffic Management Plan

. « Review construction schedule and methods ]
Review
Traffi « Identify initial traffic recirculation and control policy ]
irculatio
\/ « Identify routes for traffic diversions
i© * Analyse adverse impact and mitigation at the detours
W

» Begin community consultation for consensus
Fu d « Finalise or determine alternate detours
W
\ﬂ/ « Identify temporary parking (on and off -street ) ]
Te

e.
a

ary « Discuss with CMC, owner, community for use
e

W

« Coordinate with theTraffic Police to enforce traffic and diversions ]

oordinatio
W « Install traffic control devices (traffic cones, sgns, lightings, etc) ]

Inst trol
3

evice:

v
« Conduct campaigns, publicity, and notify public about street closure ]

« Develop a mechanism to address public grievances regarding disruptons (traffic, utilities, and ]

Rublie diversions)

D. Public awareness and notifications

6. As per discussions in the previous sections, there will be travel delays during the
constructions, as is the case with most construction projects, albeit on a reduced scale if utilities
and traffic management are properly coordinated. There are additional grounds for travel delays
in the area, as most of the streets lack sufficient capacity to accommodate additional traffic from
diverted traffic as a result of street closures to accommodate the works.

6. The awareness campaign and the prior notification for the public will be a continuous
activity which the project will carry out to compensate for the above delays and minimize public
claims as result of these problems. These activities will take place sufficiently in advance of the
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time when the roadblocks or traffic diversions take place at the particular streets. The reason for
this is to allow sufficient time for the public and residents to understand the changes to their
travel plans. The project will notify the public about the roadblocks and traffic diversion through
public notices, ward level meetings and city level meeting with the elected representatives.

7. The PIU will also conduct an awareness campaign to educate the public about the
following issues:
0] traffic control devices in place at the work zones (signs, traffic cones, barriers,
etc.);

(i) defensive driving behaviour along the work zones; and
(iii) reduced speeds enforced at the work zones and traffic diversions.

8. It may be necessary to conduct the awareness programs/campaigns on road safety
during construction.

9. The campaign will cater to all types of target groups i.e. children, adults, and drivers.
Therefore, these campaigns will be conducted in schools and community centers. In addition,
the project will publish a brochure for public information. These brochures will be widely
circulated around the area and will also be available at the PIU, and the contractor's site office.
The text of the brochure should be concise to be effective, with a lot of graphics. It will serve the
following purpose:
® explain why the brochure was prepared, along with a brief description of the
project;
(i) advise the public to expect the unexpected;
(i) educate the public about the various traffic control devices and safety measures
adopted at the work zones;
(iv) educate the public about the safe road user behaviour to emulate at the work
zones;
(V) tell the public how to stay informed or where to inquire about road safety issues
at the work zones (name, telephone, mobile number of the contact person; and
(vi) indicate the office hours of relevant offices.

E. Install traffic control devices at the work zones and traffic diversion routes

10. The purpose of installing traffic control devices at the work zones is to delineate these
areas to warn, inform, and direct the road users about a hazard ahead, and to protect them as
well as the workers. As proper delineation is a key to achieve the above objective, it is important
to install good traffic signs at the work zones. The following traffic control devices are used in
work zones:

Signs

Pavement Markings
Channelizing Devices
Arrow Panels
Warning Lights

11. Procedures for installing traffic control devices at any work zone vary, depending on
road configuration, location of the work, construction activity, duration, traffic speed and volume,
and pedestrian traffic. Work will take place along major roads, and the minor internal roads. As
such, the traffic volume and road geometry vary. The main roads carry considerable traffic;
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internal roads in the new city areas are wide but in old city roads very narrow and carry
considerable traffic. However, regardless of where the construction takes place, all the work
zones should be cordoned off, and traffic shifted away at least with traffic cones, barricades,
and temporary signs (temporary “STOP” and “GO”).

12. Figure A6.2 to Figure A6.6 illustrates a typical set-up for installing traffic control devices
at the work zone of the area, depending on the location of work on the road way, and road
geometrics:

Work on shoulder or parking lane

Shoulder or parking lane closed on divided road

Work in Travel lane

Lane closure on road with low volume

Street closure with detour

13. The work zone should take into consideration the space required for a buffer zone
between the workers and the traffic (lateral and longitudinal) and the transition space required
for delineation, as applicable. For the works, a 30 cm clearance between the traffic and the
temporary STOP and GO signs should be provided. In addition, at least 60 cm is necessary to
install the temporary traffic signs and cones.

14, Traffic police should regulate traffic away from the work zone and enforce the traffic
diversion result from full street closure in certain areas during construction. Flaggers/ personnel
should be equipped with reflective jackets at all times and have traffic control batons (preferably
the LED type) for regulating the traffic during night time.

16. In addition to the delineation devices, all the construction workers should wear
fluorescent safety vests and helmets in order tobe visible to the motorists at all times. There
should be provision for lighting beacons and illumination for night constructions.
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Figure A6.2 and A6.3: Work on Shoulder or Parking Lane and Shoulder or Parking
Lane Closed on Divided Road
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Figure A6.4 and A6.5: Work in Travel Lane and Lane Closure on Road with Low
Volume
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Figure A6.6: Street Closure with Detour
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SAMPLE ENVIRONMENTAL SITE INSPECTION REPORT

Project Name
Contract Number

NAME: DATE:
TITLE: DMA:
LOCATION: GROUP:
WEATHER:

Project Survey

Activity Design

Stage Implementation

Pre-Commissioning

Guarantee Period

Monitoring Items

Compliance

Compliance marked as Yes / No / Not applicable (NA) / Partially Implemented (PI)

EHS supervisor appointed by contractor and available on site

Construction site management plan (spoils, safety, schedule, equipment etc.,) prepared

Traffic management plan prepared

Dust is under control

Excavated soil properly placed within minimum space

Construction area is confined; no traffic/pedestrian entry observed

Surplus soil/debris/waste is disposed without delay

Construction material (sand/gravel/aggregate) brought to site as and when required only

Tarpaulins used to cover sand and other loose material when transported by vehicles

After unloading ,wheels and undercarriage of vehicles cleaned prior to leaving the site

No AC pipes disturbed/removed during excavation

No chance finds encountered during excavation

Work is planned in consultation with traffic police

Work is not being conducted during heavy traffic

Work at a stretch is completed within a day (excavation, pipe laying and backfilling)

Pipe trenches are not kept open unduly

Road is not completely closed; work is conducted on edge; at least one line is kept open

Road is closed; alternative route provided and public informed, information board provided

Pedestrian access to houses is not blocked due to pipe laying

Spaces left in between trenches for access

Wooden planks/metal sheets provided across trench for pedestrian

No public/unauthorized entry observed in work site

Children safety measures (barricades, security) in place at works in residential areas

Prior public information provided about the work, schedule and disturbances

Caution/warning board provided on site

Guards with red flag provided during work at busy roads

Workers using appropriate PPE (boots, gloves, helmets, ear muffs etc)

Workers conducting or near heavy noise work is provided with ear muffs

Contractor is following standard and safe construction practices

Deep excavation is conducted with land slip/protection measures

First aid facilities are available on site and workers informed

Drinking water provided at the site
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Toilet facility provided at the site

Separate toilet facility is provided for women workers

Workers camps are maintained cleanly

Adequate toilet and bath facilities provided

Contractor employed local workers as far as possible

Workers camp set up with the permission of PIU

Adequate housing provided

Sufficient water provided for drinking/washing/bath

No noisy work is conducted in the nights

Local people informed of noisy work

No blasting activity conducted

Pneumatic drills or other equipment creating vibration is not used near old/risky buildings

Signature

Name Name
Position Position
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SAMPLE SEMI-ANNUAL ENVIRONMENTAL MONITORING REPORT TEMPLATE

Introduction

l.
e Overall project description and objectives
e Environmental category as per ADB Safeguard Policy Statement, 2009
¢ Environmental category of each subproject as per national laws and regulations
e Project Safeguards Team
Name Designation/Office Email Address Contact Number
1. PMU
2. PIUs

3. Consultants

Overall project and sub-project progress and status

e Description of subprojects (package-wise) and status of implementation (preliminary,
detailed design, on-going construction, completed, and/or O&M stage)

Package | Components/List Status of Implementation Contract |If On-going Construction
Number of Works (Preliminary Design/Detailed Status | %Physical | Expected
Design/On-going (specify if | Progress | Completion
Construction/Completed/O&M)2 | under Date
bidding or
contract
awarded)

alf on-going construction, include %physical progress and expected date of completion.

Compliance status with National/State/Local statutory environmental requirements?*®

Package | Subproject |  Statutory | Status of | Validity | Action | Specific |

16 All statutory clearance/s, no-objection certificates, permit/s, etc. should be obtained prior to award of contract/s.
Attach as appendix all clearance obtained during the reporting period. If already reported, specify in the “remarks”
column.




Appendix 8 141

No. Name Environmental | Compliances if Required | Conditions that
Requirements obtained will require
environmental
monitoring as
per
Environment
Clearance,
Consent/Permit
to Establish

aSpecify (environmental clearance? Permit/consent to establish? Forest clearance? Etc.)

bSpecify if obtained, submitted and awaiting approval, application not yet submitted

¢Example: Environmental Clearance requires ambient air quality monitoring, Forest Clearance/Tree-cutting Permit
requires 2 trees for every tree, etc.

Il. Compliance Status with Environmental Loan Covenants

No. (List schedule and Covenant Status of Compliance Action Required
paragraph number of
Loan Agreement)

. Compliance status with the environmental management Plan (Refer to EMP Tables In
Approved IEE/S)
e Confirm if IEE/s require contractors to submit site-specific EMP/construction EMPs. If not,
describe the methodology of monitoring each package under implementation.

Package-wise Implementation Status

PackageComponentsDesign Status Final IEE based on Detailed Design Site-specific|Remarks
Number (Preliminary [Not yet dueSubmitted toDisclosed| Final IEE EMP (or
Design (detailed ADB on project|provided to [Construction
Stage/Detaileddesign not| (Provide | website (Contractor/s EMP)
Design yet Date of (Provide | (Yes/No) |approved by
Completed) |completed)Submission) Link) Project
Director?
(Yes/No)

o |dentify the role/s of Safeguards Team including schedule of on-site verification of reports
submitted by consultants and contractors.

e For each package, provide name/s and contact details of contractor/s’ nodal person/s for
environmental safeguards.

¢ Include as appendix all supporting documents including signed monthly environmental site
inspection reports prepared by consultants and/or contractors.
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With reference to approved EMP/site-specific EMP/construction EMP, complete the table
below
Provide the monitoring results as per the parameters outlined in the approved EMP (or site-
specific EMP/construction EMP when applicable).
In addition to the table on EMP implementation, the main text of the report should discuss in
details the following items:
0] Grievance Redress Mechanism. Provide information on establishment of
grievance redress mechanism and capacity of grievance redress committee to address
project-related issues/complaints. Include as appendix Notification of the GRM (town-
wise if applicable).
(i) Complaints Received during the Reporting Period. Provide information on
number, nature, and resolution of complaints received during reporting period. Attach
records as per GRM in the approved IEE. Identify safeguards team member/s involved
in the GRM process. Attach minutes of meetings (ensure English translation is
provided).

o Confirm if any dust was noted to escape the site boundaries and identify dust
suppression techniques followed for site/s.

o0 Identify muddy water was escaping site boundaries or muddy tracks were seen
on adjacent roads.

o lIdentify type of erosion and sediment control measures installed on site/s,
condition of erosion and sediment control measures including if these were intact
following heavy rain;

o Identify designated areas for concrete works, chemical storage, construction
materials, and refueling. Attach photographs of each area.

o0 Confirm spill kits on site and site procedure for handling emergencies.

o Identify any chemical stored on site and provide information on storage condition.
Attach photograph.

o Describe management of stockpiles (construction materials, excavated soils,
spoils, etc.). Provide photographs.

o Describe management of solid and liquid wastes on-site (quantity generated,
transport, storage and disposal). Provide photographs.

o Provide information on barricades, signages, and on-site boards. Provide
photographs.

o0 Provide information on

o0 Checking if there are any activities being under taken out of working hours and
how that is being managed.



Summary of Environmental Monitoring Activities (for the Reporting Period)?
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Impacts (List Mitigation Parameters Monitored (As a Method of Location of Date of Name of Person
from IEE) Measures (List minimum those identified in Monitoring Monitoring Monitoring | Who Conducted
from IEE) the IEE should be monitored) Conducted the Monitoring

Design Phase

Pre-Construction Phase

Construction Phas

Operational Phase

aAttach Laboratory Results and Sampling Map/Locations.
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Overall Compliance with CEMP/ EMP

No. | Sub-Project EMP/ CEMP CEMP/ EMP Status of Action Proposed
Name Part of Being Implementation and Additional
Contract Implemented | (Excellent/ Satisfactory/ Measures
Documents (Y/N) Partially Satisfactory/ Required
(Y/N) Below Satisfactory)
\VA Approach and methodology for environmental monitoring of the project

e Brief description on the approach and methodology used for environmental monitoring of
each sub-project

V. Monitoring of environmental Impacts on Project Surroundings(ambient air, water quality
and noise levels)

Brief discussion on the basis for monitoring

Indicate type and location of environmental parameters to be monitored

Indicate the method of monitoring and equipment to be used

Provide monitoring results and an analysis of results in relation to baseline data and

statutory requirements

As a minimum the results should be presented as per the tables below.

Air Quality Results

Parameters (Government
. . . . Standards)
Site No. Date of Testing Site Location PM10 SO NO2
ug/m3 ug/m3 ug/m3
Parameters (Monitoring
. . . . Results)
Site No. Date of Testing Site Location PM10 SO2 NO2
pg/m3 pg/m3 pg/m3

Water Quality Results

Parameters (Government Standards)

Site No. Date of Sampling Site Location pH | Conductivi | BOD | TSS TN TP
ty uS/cm | mg/L | mg/L | mg/L | mg/L
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Site No.

Date of Sampling

Parameters (Monitoring Results)

Site Location pH

Conductivi

BOD

ty uS/cm | mg/L

TSS TN TP
mg/L

mg/L | mg/L

Noise Quality Results

Site No. Date of Testing Site Location Loy (B (CTOMEMITETT STETO6))
Day Time Night Time

. . . . LAeq (dBA) (Monitoring Results)
Site No. Date of Testing Site Location Day Time Night Time

VI.

VII.

SUMMARY OF KEY ISSUES AND REMEDIAL ACTIONS
Summary of follow up time-bound actions to be taken within a set timeframe.

APPENDIXES
Photos
Summary of consultations

Copies of environmental clearances and permits
Sample of environmental site inspection report

Other
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SAMPLE ENVIRONMENTAL SITE INSPECTION REPORT

Project Name
Contract Number

NAME: DATE:
TITLE: DMA:
LOCATION: GROUP:
WEATHER CONDITION:
INITIAL SITE CONDITION:
CONCLUDING SITE CONDITION:
Satisfactory Unsatisfactory Incident Resolved
Unresolved
INCIDENT:
Nature of incident:
Intervention Steps:
Incident Issues
Survey
Design
Implementation
. Project Pre-Commissioning
Resolution Activi
ctivity G tee Period
Stage uarantee Perio
Inspection
Emissions Waste Minimization
Air Quality Reuse and Recycling

Noise pollution

Dust and Litter Control

Hazardous Substances

Trees and Vegetation

Site Restored to Original Condition

Signature

Yes No

Name

Name

Position

Position
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STAKEHOLDER CONSULTATION

Minutes of the Public Consultation Conducted on 02.02.18 at PSK RukmaniammalMabhal,
(Gandhi KalaiMandram) for the Proposed Underground Sewerage Scheme in
Rajapalayam Municipality by Tamil Nadu Water Supply and Drainage Board and
Rajapalayam Municipality

1. The Public Consultation commenced at 4.00 PM with officials from TWAD Board,
Rajapalayam Municipality (RM) office bears. The public/residents of the area and the residential
association members were present at the meeting based on prior public notice given in
newspapers about the details of the public consultation. The list of participants and residents
participated in public opinion hearing meeting is as entered in the attendance register.

2. Officials of TWAD andRM welcomed the gathering and outlined the procedure for Public
Consultation. They described that the TWAD Board &RM have proposed to develop the Under
Ground Sewerage Scheme for Rajapalayam Municipality. They requested the gathered public to
express their views and opinions. This was followed by description of the project in detail. The
summary of the project details was also circulated to the gathering.

3. The following details regarding the scheme were shared with the public:

4, The proposed UGSS will consist of 3 pumping stations, 4 lifting stations and a STP at
Puthupalyam Village. The project area is divided into 3 Zones for better implementation. The
sewer network will cover all the streets in the Municipality (Wards 1-42 ). The proposed project
will collect the sewage from residential, commercial and institutional areas. The sewage will be
pumped to Sewage Treatment Plant at Puthupalayam for treatment and disposal. The STP will
be executed on DBOOT (design, build, own, operate and transfer) basis and the process will
provide the treated waste water in line with the discharge standards prescribed by Tamil Nadu
Pollution Control Board (TNPCB). After treatment, the treated sewage will be used for
agricultural purposes. The proposal will prevent pollution of the natural water bodies present in
the area, due to discharge of sewage.

5. Following this, the TWADB and RM Officials invited the public/residents to express their
views, concerns and queries. Also, they requested the public/residents to introduce themselves
before expressing their views and raising questions.

6. The views and questions of the public/residents and clarifications given by the Officials
are detailed below:
S. No. The Views and Questions of the Clarification Given by the Officials of
Public/Stakeholders TWADB/RM
1. The proposed location of the 3 pumping | The pumping stations are proposed in
stations. Indhranagar, North Andalpuram,
NorthAvarampatti.
2. Time period of the project i.e., start and end | The project will be started after the tender process
time of the project i.e., about six months from today.
3. Questioned about whether there will be any | The Main Pumping station will be placed beyond
impact to the surrounding peoples in the | the residential units and the proper green belt will
IndhraNagar because of proposed main | be provided in the pumping station so that there
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pumping station.

will not be any impact topeoples in this locality.

4. About the project cost and the implementation | The individual households will have to pay taxes
of project whether increase in the taxes of the | for the sewerage connection as like that of water
households in the project area. connection. Also, the tax payment will be

calculated based on the type and built-up area of
houses.

5. About the sizes of the pipes used and durability | The sizes of pipes are calculated based on the
of the pipes. ultimate period population calculated for 2050.

Thus there will not be any resizing of pipes
required until the year 2050.

6. About the implementation schedule of the | The construction and trial run for the project
project proposal proposal will be about 3 years.

7. During implementation whether the connections | The connections will be given to all households in
to the household will be given based on type of | the proposed project area. Only the amount taxed
houses i.e.,, only for R.C. houses or on what | will vary based on the type or built-up area of the
basis. house

8. Whether Under Ground Sewerage Scheme and | UGSS will collect only sewage and the storm
Storm Water drain are the same. water will be collected in separate open drain that

will be connected to the water bodies.

12. Whether the proposal will collect grey water and | The scheme will collect both the grey and black
black water water from the residential, commercial and

institutional areas in the project area

13. Proposed pumping station will have any odor | There will not be any odor problem as the
problems in the vicinity of the area. pumping stations are proposed with development

of greenbelt around the periphery. In addition the
pumping stations will be fitted with odor control
devices, if necessary.

14. Implementation of project schedule. The current proposal of UGSS will be available to
the public within 3 years of time.

16. If any discontinuity in the project proposal which | Project specific grievance redress mechanism
will contribute disturbances to the public where | (GRM) is being established to receive and
should we contact. Kindly give the authorized | address the comments in timely manner. The
person's name, designation and address. concerned authprity for_this project prqposal is_th_e

Rajapalayam City Municipal Corporation and it is
requested to contact RM officials in their locality
directly if there are any disturbances to the
public/residents. If no action taken then they can
contact the Regional Offices of RM.

18. Need clarification about any deposit needed for | The deposit and the taxes will be calculated based
sewerage connection or taxes to be paid. on type and built-up area of the project. Also, the

deposit and taxes will be based on the bye-law
passed by Government of Tamil Nadu.

19. On What basis chambers will be laid and | The chambers will be laid at 30 m interval for easy
Distance between the chambers inspection purpose.

20. Pipe quality and diameter of the pipes The pipes will be laid based on IS standard so that
the durability of pipes will be ensured. The
diameter will be vary based on the quantity
calculated.

21. Whether household connections will be given | No priority bases

on any priority bases
22. There are many vacant sites in our locality and | We will provide temporary facilities for collection of

this proposal will work if the sites are
constructed with residential units.

sewage so that there will not be any problems in
your locality.
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7. The officials of TWAD and RM concluded the Public Consultation with vote of thanks.
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Brief Summary of the Project Details Circulated to the Stakeholders/Public
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Photographs of Public Consultation Rajapalayam Municipality on 02.02.2018 For Proposed
Underground Sewage System in Rajapalayam Municipali
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Photographs of Public Consultation Rajapalayam Municipality on 02.02.18 for Proposed UGSS
in Rajapalayam Municipalit
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Photographs of Public Consultation Rajapalayam Municipality on 02.02.18 for Proposed UGSS
in Rajapalayam Municipality
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News Paper Advertisement
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Attendance Particulars
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Consultation during Construction Stage

Awareness and Discussion Campaign to Public Regarding Controlled
Blasting: 18 and 20 July 2020

UGSS to Rajapalayam Municipality Package | Collection System Works are under Progress. During
execution, in some of the places hard Rock strata is identified. For laying sewer pipeline in these areas,
the hard rocks must be removed to the required depth for supporting gravitational flow. In these Identified
areas the excavation of hard Rocks can be done by controlled blasting mechanism. Nine areas/ locations
have been identified as hard rock areas i.e.Pachamadam Road, PSK Nagar, RR Nagar,
Vettaiperumalkovil Road, Sudharsan Garden Extension, Malaiyadipatti Road, Sankarankovil road,
Chattrapatti Road and Tenkasi Road. The main idea of this Awareness Program is to clear the Views on
controlled blasting to public and also to explain the safety and Precautionary measures which are taken
during Control blasting for the Removal of Hard Rocks. The District Collector, Virudhunagar has given
Prior Permission to Carrying out Control Blasting for removal of hard rocks. During control Blasting the
following safety and precautionary arrangements are to be followed.
e Proper prior notice will be issued to the Residents in the Vicinity of the blasting area before
commencing the blasting activity
¢ Proper Information will also be given to police officials before the Blasting Activity
e During Controlled Blasting, flagman will be placed at both end of corresponding road to block the
road and to give caution to Public
e Minimum Explosive will be used for Controlled blasting for residential area by licensed Explosive
contractor
e Trenches will be Properly Covered with Sand bag and the top surface level will be Covered with
MS Steel Sheets
e Above the MS steel sheet layer, a layer of shade net is Covered to prevent the movement of dust
from the Blasting area.
¢ Before Commencing of Controlled Blasting Works, it will be informed around to the Residents
about the activity of works through Mic.
e Signages will be placed around the site with Visible Warning boards and indicating the start and
completion of the blasting.

These safety measures were explained in a detailed manner to the Public in the nine Identified areas
of the blasting activity.

Questions raised By Public during Controlled Blasting Awareness Program:
1.) Will Stones or rock fragments fall inside the nearby Residences during the controlled blasting
activity??
No, as the entire blasting Surface is loaded with Sand bags and covered with MS steel sheet,
does not happen

2.) Will the controlled blasting activity cause any cracks in the nearby buildings/residences??
No, the controlled blasting activity is carried out with minimum explosives, so no cracks will be
formed in any nearby buildings

3.) Will the controlled blasting activity cause excessive vibration??
No, the controlled blasting activity is carried out with minimum explosives and loaded with sand
bags and covered with MS sheets, so very less vibration will be produced.

4.) Will the controlled blasting activity lead to dust emissions and spread of dust??
No, the top Surface level of the blasting area is Covered with MS steel sheet and shade nets and
thus this will prevent the produce of dust.
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Issue of Prior Notice to the Public in the nearby
Blasting area
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Public Awareness and Discussion Campaign
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Chattrapatti Road

RR Nagar




Sudharsan Garden Extension

Tenkasi Main Road
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Permission for Controlled Blasting
From District Collector, Virudhunagar on12.11.2019
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Permission for Controlled Blasting - Extension
From District Collector, Virudhunagar on 04.06.2020
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Translation of Permission - Controlled Blasting

Virudhunagar District Collector Proceeding Order
Present: Thiru.A. Sivagnanam, [.A.S

proceed No: KV 1/497/2019 Date: 12.11.2019

Subject: Mines and Minerals - Sewerage Project -Tamilnadu
Water supply and Drainage Board - To implement new
underground sewerage project in Rajapalayam
municipality Pumping Station Package - [, II, III and
permission given to controlled blasting for laying of
sewage pipelines in hard rock areas - orders issued -
Regarding

References: 1. G.0.Ms.No.05/MA&WS Dept (WS2) Dated
22.01.2018 for Rs.246.99 Crores.
2. Chief Engineer. TWAD Board, Madurai work order No.

F.Rajapalayam UGSS - CS/DO 1I/CW/2018-19
Dt.23.08.2018.

3. Chief Engineer, TWAD Board, Madurai agreement No.
CER/TWAD/MDU 21/2018-19 dt.10.10.2018 for Rs.189.04
Crores - 3 years

4. Tamilnadu Water and Drainage Board Letter No.
611/]DO/F. Rajapalayam /2019/Date.06.11.2019

Order:

Rajapalayam Municipality in Virudhunagar district areas like Pachamadam road, P.S.K
Nagar, R.R Nagar, Vettaiperumalkovil Road, Sudharsan Garden Extension, Malaiyadipatti
Road, Sankarankovil Road, Chathirapatti Road, Tenkasi Road have been taken up for the
Implementation of pumping station package — |, Il, Ill and also for laying pipeline in
these areas the hard rock beneath the surface will be removed using explosive, following
the guidelines of controlled blasting as per the letter in the reference 4 cited

In the above-mentioned areas in the letter for laying sewer pipelines holes are
taken to a depth of about 3 feet with 20mm dia using driller. In the drilled holes the
explosives are filled and connected with explosive charges using wires and sand bags
are filled in trenches area over the explosive. Considering the Safety aspects, the people
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inside the 100Meteres radius of the blasting area are evacuated and controlled blasting
will be carried out in a safe manner and the sewer pipelines will be laid. The areas to be
undertaken with controlled blasting and their respective dimensions are mentioned in
the table and requested the permission under.

SI. No Places Size of control blasting locations

1. Pachamadam Road About 100mtr length of a sewer line in 2.5mtrs
depth, approximately 0.5Mtr depth of hard Rocks
must be Removed by controlled Blasting

2. P.S.K Nagar About 250mtr length of a sewer line in 3.0mtrs
depth, approximately 1.0Mtr depth of hard Rocks
must be Removed by controlled Blasting

3. R.R. Nagar About 270mtr length of a sewer line in 3.0mtrs
depth, approximately 1.0Mtr depth of hard Rocks
must be Removed by controlled Blasting

4, Vettaiperumalkovil Road | About 410mtr length of a sewer line in 4.0mtrs
depth, approximately 1.5Mtr depth of hard Rocks
must be Removed by controlled Blasting

5. Sudharsan Garden About 220mtr length of a sewer line in 2.5mtrs
Extension depth, approximately 1.5Mtr depth of hard Rocks

must be Removed by controlled Blasting
6. Malaiyadipatti Road About 520mtr length of a sewer line in 3.0mtrs

depth, approximately 1.0Mtr depth of hard Rocks
must be Removed by controlled Blasting

7. Sankarankovil Road About 410mtr length of a sewer line in 3.0mtrs
depth, approximately 1.0Mtr depth of hard Rocks
must be Removed by controlled Blasting

8. Chathirapatti Road About 1000mtr length of a sewer line in 6.0mtrs
depth, approximately 1.5Mtr depth of hard Rocks
must be Removed by controlled Blasting

9. Tenkasi Road About 520mtr length of a sewer line in 3.5mtrs
depth, approximately 1.0Mtr depth of hard Rocks
must be Removed by controlled Blasting

As Per the letter in the Reference 4™ Cited, the Executive Engineer has requested
that the permission may be issued to carry out the controlled Blasting works in the
mentioned above places with the explosive Contractor M/s. SRI SELVA GANAPATHY
MURUGAN EXPLOSIVES (Occupier: R. SELVAKUMARAN) Tirunelveli and following safety
and precautionary arrangements upto 31.07.2020.

Terms and Conditions:
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1. For breaking hard rocks only licensed Explosive Contractor with minimum
explosives must handle for the controlled blasting.

2. All necessary precautionary arrangements must be carried out before
commencing controlled blasting

3. Hard rock removed from blasting activities should not be utilized for any
commercial purposes

As per the terms and conditions, Virudhunagar District, in Rajapalayam
Municipality part of Pachamadam Road, P.S.K Nagar, R.R. Nagar, Vettaiperumalkovil
Road, Sudharsan Garden Extension, Malaiyadipatti Road, Sankarankovil Road,
Chattrapatti Road, Tenkasi Road, areas under Rajapalayam UGSS scheme for
constructing and implementing Pumping station Package — LIl1II also for laying sewer
pipeline the hard rocks beneath the earth’s surface by controlled blasting following
proper safety the permission for controlled blasting order has been issued for 90 days.

Sd...... A. Sivagnanam, L.A.S;
The District Collector
Virudhunagar
By Order
Sd......dt. 12.11.2019,

For District Collector,
Virudhunagar.

To

Executive Engineer,

Tamilnadu Water and Drainage Board,
Sewerage Division,

Rajapalayam.

Copy to:
1. R.D.O, Sattur

2. Revenue Tahsildar, Rajapalayam
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Translation of Permission - Controlled Blasting - Extension

Virudhunagar District Collector Proceeding Order

Present: Thiru.R. Kannan, I.A.S

Proceed No: KV 1/497/2019 Date: 04.06.2020

Subject:

References:

Order:

Mines and Minerals - Sewerage Project -Tamilnadu Water
supply and Drainage Board - To implement new underground
sewerage project in Rajapalayam municipality Pumping Station
Package - |, I], IIl and permission given to Controlled Blasting for
laying sewage pipelines in hard rock areas - requested orders for
extension of time for permission - orders issued - Regarding

1. G.0.Ms.No.05/MA&WS  Dept (WS2) Dated
22.01.2018 for Rs.246.99 Crores.

2. Chief Engineer. TWAD Board, Madurai work order No.
F.Rajapalayam UGSS - CS/DOI11/CW/2018-19 Dt.23.08.2018.

3. Chief Engineer, TWAD Board, Madurai agreement No.
CER/TWAD/MDU 21/2018-19 dt.10.10.2018 for Rs.189.04
Crores - 3 years

4. Tamilnadu Water and Drainage Board Letter No. 611/JDO/F.
Rajapalayam /2019 /Date.06.11.2019

5. Virudhunagar District collector Proceeding order
No.K.V1/497/2019 Date:12.11.2019

6. Executive Engineer, TWAD Board, Sewerage Division,
Rajapalayam Letter No.13320/JDO/F. Rajapalayam/2020 Date:
13.03.2020

Rajapalayam Municipality under Virudhunagar district areas like Pachamadam road,
P.S.K Nagar, RR Nagar, Vettaiperumalkovil Road, Sudharsan Garden Extension,
Malaiyadipatti Road, Sankarankovil Road, Chathirapatti Road, Tenkasi Road have
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been taken and for the Implementation of Pumping Station Package - I, II, III and
also for laying pipeline in these areas the hard rock beneath the surface will be
removed using explosive, following the Guidelines of controlled blasting as per the
letter in the reference 4 cited

As per the Virudhunagar District Collector Proceeding order in the reference 5th
cited, Pachamadam Road, P.S.K Nagar, R.R. Nagar, Vettaiperumalkovil Road,
Sudharsan garden Extension, Malaiyadipatti Road, Sankarankovil road,
Chathirapatti Road, Tenkasi road areas covered under Rajapalayam UGSS scheme
for construction and implementation of Pumping Station Package - LILIII also for
laying sewage pipeline, the hard rocks beneath the earths surface must be removed
by controlled blasting with a licensed explosive contractor M/s. SRI SELVA
GANAPATHY MURUGAN EXPLOSIVES (Occupier: RSELVAKUMARAN) Tirunelveli.
The permission order was given to carry out the Control blasting activities for
within a time period of 90 days (from 12.11.2019 to 01.02.2020) in the following
areas.

Sl. No Places Size of control blasting locations

1. Pachamadam Road About 100mtr length of a sewer line in 2.5mtrs
depth, approximately 0.5Mtr depth of hard Rocks
must be Removed by controlled Blasting

2. P.S.K Nagar About 250mtr length of a sewer line in 3.0mtrs
depth, approximately 1.0Mtr depth of hard Rocks
must be Removed by controlled Blasting

3. R.R. Nagar About 270mtr length of a sewer line in 3.0mtrs
depth, approximately 1.0Mtr depth of hard Rocks
must be Removed by controlled Blasting

4, Vettaiperumalkovil Road | About 410mtr length of a sewer line in 4.0mtrs
depth, approximately 1.5Mtr depth of hard Rocks
must be Removed by controlled Blasting

5. Sudharsan Garden About 220mtr length of a sewer line in 2.5mtrs
Extension depth, approximately 1.5Mtr depth of hard Rocks
must be Removed by controlled Blasting
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6. Malaiyadipatti Road

About 520mtr length of a sewer line in 3.0mtrs
depth, approximately 1.0Mtr depth of hard Rocks
must be Removed by controlled Blasting

7. Sankarankovil Road

About 410mtr length of a sewer line in 3.0mtrs
depth, approximately 1.0Mtr depth of hard Rocks
must be Removed by controlled Blasting

8. Chathirapatti Road

About 1000mtr length of a sewer line in 6.0mtrs
depth, approximately 1.5Mtr depth of hard Rocks
must be Removed by controlled Blasting

9. Tenkasi Road

About 520mtr length of a sewer line in 3.5mtrs
depth, approximately 1.0Mtr depth of hard Rocks
must be Removed by controlled Blasting

As Per the letter in the Reference 6t Cited, the Executive Engineer requested that
the extension of time permission may please be issued to carry out the controlled
blasting works in the mentioned above places with the explosive Contractor M/s.
SRI SELVA GANAPATHY MURUGAN EXPLOSIVES (Occupier: R. SELVAKUMARAN)

Tirunelveli and following safety and precautionary arrangements.

Terms and Conditions:

1. For breaking hard rocks only licensed Explosive Contractor with minimum
explosives must handle for the controlled blasting.

2. All necessary precautionary arrangements must be carried out before
commencing controlled blasting

3. Hard rock removed from blasting activities should not be utilized for any

commercial purposes

As per the terms and conditions, Virudhunagar District, in Rajapalayam
Municipality Part of Pachamadam Road, P.S.K Nagar, R.R. Nagar,
Vettaiperumalkovil Road, Sudharsan Garden Extension, Malaiyadipatti Road,
Sankarankovil Road, Chattrapatti Road, Tenkasi Road areas under Rajapalayam
UGSS scheme for constructing and implementing pumping station package -
LILIII also for laying sewer pipeline the removal of hard rocks beneath the
earth’s surface by controlled blasting with following proper safety arrangements,

the permission order has been issued for further 6 months.




By Order

To

Executive Engineer,

Tamilnadu Water and Drainage Board,
Sewerage Division,

Rajapalayam.

Copy to:
3. R.D.O, Sattur

4. Revenue Tahsildar, Rajapalayam
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Sd...... R. Kannan, [.A.S;
The District Collector
Virudhunagar

Sd........dt. 08.06.2020,
For District Collector,
Virudhunagar.
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TRANSLATION OF VIRUDHUNAGAR DISTRICT COLLECTOR’SCONTROLLED
BLASTING PERMISSION EXTENSION ORDER
PROCEEDING LETTER NO. PM/4/17/2021, DATE: 08/05/2021

Subject: Explosive act and rules- Tamilnadu Water supply And Drainage board -
Rajapalayam municipality- package for the implementation of sewerage project I, 1l 1l

and order granting 12 months permission to break underground hard rock with explosives

for installation of sewerage pipes.

View:

1.  Executive Engineer/ Tamilnadu Water Supply And Drainage Board/Sewerage division/
Rajapalayam .N0.2212/EV/F. Rajapalayam/2020/Date.22.12.2020 & 1101/EV/F.
Rajapalayam/2021/ Date.11.01.2021

2. This office letter (Date) : 22.01.2021

3. District Fire Officer/Fire and rescue service/NNR Lr.N0.1031/U/2021/ Date.04.02.2021
4.  Deputy Revenue Officer/Sattur Lr.No.MMA1/434/2021/ Date.15.04.2021

5.  Deputy Director /Geology & Mining Department /Virudhunagar. Lr.No.NKKV3/497/2021/
Date.21.04.2021

6.  Superintendent of Police/Virudhunagar district /Virudhunagar Lr.No.C3/3706/17/2021/
Date.29.04.2021

Order:

The Executive Engineer, Tamilnadu Water Supply And Drainage Board, Sewerage
division, Rajapalayam has informed that based on the Chief Engineer , Tamilnadu Water Supply And
Drainage Board ,Madurai agreement, the control blasting works are to be carried out for laying sewer
lines in Rajapalayam Municipality Pachamadam Road, PSK nagar, RR Nagar, Vettai Perumal Kovil
Road, Sudarshan Garden Extension, Malayadipatti Road, Sankarakovil Road, Chattrapatti Road
Thenkasi road and Madurai road and pumping station at zone LII,I1I through approved explosive
contractor M/s united explosives (Occupier :- N.K.Murugesa Raja), Rajapalayam.

Based on the recommendation of Superintendent of Police, Virudhunagar, District Fire
Officer , Fire and rescue Department, Virudhunagar, Deputy Revenue Officer ,Sattur and Deputy
Director, Geology and Mining Department ,Virudhunagar the permission is hereby accorded for 12
months for control blasting for laying of sewer line in Rajapalayam Municipality Pachamadam Road,
PSK nagar, RR Nagar, Vettai Perumal Kovil Road, Sudarshan Garden Extension, Malayadipatti Road,
Sankarankoil Road, Chattrapatti Road Thenkasi road and Madurai road and pumping station at zone
11111 through approved explosive contractor M/s united explosives (Occupier :- N.K.Murugesa Raja),
Rajapalayam.
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Conditions

1.

10.

11.

12.

According to Rule 61 of the Explosives Rules 2008, only explosives should be
transported in a licensed / licensed vehicle (compressor motor car tractor) and the
procedure as per the EL-4 license should be followed while transporting such vehicle.
Handle low explosives by a qualified firecracker to break the rock.

After selecting the location, inform the Revenue Department, Police and Fire and
Rescue Department of the date and time of the ammunition deployment.

Work should be carried out at times when public mobility is low.

The public should be informed through Tandora.

Notice board should be placed so as not to disturb the public and traffic during the

works.

The public living in residential and other buildings near the meeting place should be
evicted.

Ammunition should be placed after parking of vehicles on the roads.

Schools and hospitals should be informed in advance if they are nearby.

If there are firecracker shops and hazardous ammunition storage and sales outlets they

should be closed.

Explosives operators must wear appropriate safety equipment and adhere to proper

safety rules.

Fire Rescue Tasks The vehicle must be kept ready for safety.
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PROCEDURES INVOLVED IN CONTROLLED BLASTING

UGSS to Rajapalayam Municipality Package | Collection System Works are
under Progress. During execution, in some of the places hard Rock strata is identified. For
laying sewer pipeline in these areas, the hard rocks must be removed to the required depth for
supporting gravitational flow. In these Identified areas the excavation of hard Rocks can be
done by controlled blasting mechanism. Nine areas/ locations have been identified as hard rock
areas i.e.Pachamadam Road, PSK Nagar, RR Nagar, Vettaiperumalkovil Road, Sudharsan
Garden Extension, Malaiyadipatti Road, Sankarankovil road, Chattrapatti Road and Tenkasi
Road. The steps involved in the controlled blasting procedure are furnished below

«» Drilling Holes:

For carrying out the control blasting, the first step followed is drilling holes on
the hard rocks for placing the explosive charges. The holes are drilled with the help of air
compressors with 3ft rods for drilling operations. The holes driven with a depth of 2ft and 20mm
dia. The distance between each hole driven is 1.5ft and maximum 10 holes will be driven for
one round of controlled blasting. The holes are driven only by competent licensed explosive
contractors.

% Placing Charge at each hole:

After the drilling operations on the hard rocks the explosive charges are
placed inside the drilled holes. In this step two components are mainly used, they are Electric
Detonator and the Explosive charge. The explosive charge used for the controlled blasting
activity is Nitrate Mixture and each nitrate mixture charge is about 125g. The amount of Nitrate
mixture used in the controlled blasting activity is about 40gms i.e. one third of the total Nitrate
Mixture charge. After loading the holes with the nitrate mixture, the Non electric detonator is
attached to each hole i.e. one Non electric detonator for one nitrate mixture charge/hole. In
other cases where blasting is carried out like quarries the amount of nitrate mixture used is triple
the times i.e. 375g. after the Non electric detonators are fixed to the nitrate mixtures the wiring
is done and the charges are interconnected using Nonel method of technology. The Licensed
Explosive contractor has the proper license for the storage and transport of the explosive
charges. The explosive contractor has a separate vehicle for the transport of the explosives.
The explosives are only bought to the site for the required quantity.

+ Detonating the charge:

During controlled Blasting the following safety and precautionary arrangements are followed.

e Proper prior notice is issued to the residents in the vicinity of the blasting area before
commencing the blasting activity

e Proper information is also be given to police officials before the blasting activity

e During Controlled Blasting, flagman is placed at both end of corresponding road to block
the road and to give caution to Public

¢ Minimum Explosive is used for Controlled blasting for residential area by licensed
Explosive contractor

e Trenches are properly covered with sand bags and the top surface level will be covered
with MS steel sheets



Appendix 11 183

o Above the MS steel sheet layer, a layer of shade net is covered to prevent the
movement of dust from the blasting area.

e Before Commencing of controlled blasting Works, it will be informed around to the
residents about the activity of works through Mic.

e Signages will be placed around the site with visible warning boards and indicating the
start and completion of the blasting.

[ s FEC:"-,.-'- —m
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Notice issued prior to controlled blast_igﬁ
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Flagmen and safety signages during the Controlled blasting activity

Announcements made through mic for the Controlled blasting work
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After following all the necessary safety and precautionary measures the controlled
blasting activity is carried out. The wiring from the Non electric detonators are connected to a
battery box using nonel method of technology which will be operated from a safe distance.
When the button is pressed in the battery box it initiates an electric charge which passes
through the Non electric detonators and ends up in firing the explosive charge, thereby it leads
to the cracks and breakage of rocks which will be removed by earth moving equipment.

% Minimum Explosive usage:

As there are no norms of fixing the quantity of usage of detonator and no. of explosive at a
time. During our work experience gathered from previous UGSS projects we came the
conclusion on trial and errormethod only during initial work experience periods.

During previous UGSS project works, the hard rocks in residential area sewer pipe line
had been removed by the method of controlled blasting in TheniAllinagaram UGSS,
Bodinayakkanur UGSS and Periyakulam UGSS projects in Theni district for the period from
2011 to 2018. wherein controlled blasting activities were carried out in 15 ft to 40 ft roads. In the
initial stages, we used to half of the nitrate mixture ie., 62.5 gm weight in 18 drill holes with 18
explosive charges at a time, then 1/3 of nitrate mixture ie., 40 gm weight in 18 drill holes with 18
explosive charges at a time, compared the production of noise and vibration. So, the explosive
charges were reduced gradually to around 15 and 13 at a time. Then the number of explosive
charges were further reduced to a count of 10 at a time. When the numbers were reduced to 10
charges at a time the sound and vibrations produced from the controlled blasting activities were
too low and the blasting activities did not result in any nuisance to public nor result in any
damages/cracks to nearby buildings/establishments etc. All the activities were done under the
presence of Police officials only and thus finally we conclude to use the 1/3 quantity of nitrate
mixture i.e. 40 gm weight with 10 nos. of explosive at a time and accordingly in all our previous
project were successfully without any hindrance to the public and any disturbance to the nearby
residential buildings and we completed the above project UGSS works.

Hence, using our previous experiences with observations and also in combination with
advanced Non-Electric Detonators (NONEL) technologies for carrying out the controlled blasting
activities in Rajapalayam UGSS Project. Non-Electric Detonators (NONEL) technologies were
not used at those times of blasting in TheniAllinagaram UGSS, Bodinayakkanur UGSS and
Periyakulam UGSS projects in Theni district. With the help of the Nonel technology the sound
and vibrations from the blasting activities are reduced to a greater extent in Rajapalayam UGSS
project.

A reference letter from the explosive supplier about the Controlled Blasting procedure
and minimum explosives used is attached for reference. Controlled blasting activity is only
carried out in wide roads of width more than 20ft.



Appendix 11 187

« Letter Issued from Explosives Supplier:

2 |

United explosive \
Explosve Liveno: R EBCTHIERTIMERS 1) |

Explosive Rlasting Beevice
211 Subbarags mandam Street. Ragapalayam G26117. |

Viradhupagar Dist Tamil nadu. .
q'c1 Tos M AIAAFFLIAMRIZY  Magazine at Gorukampatts Village, wwew. unitedexplosive 20 1 Bfgrmail. i
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s Explosive Transport Vehicle:
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PUBLIC CONSULTATION FOR SEWAGE TREATMENT PLANT

A Public consultation meeting has been arranged on 25.05.2020 at nearby
village of K.Thottiyapatti with KothankulamKanmai agricultural farmers. There are
58 members including President, member of regional council of Kothankulam
agricultural farmers have attended the meeting. Detailed discussion has been made
for formation of Sewage Treatment Plant and also it was clearly explained about the
disposal of treated effluent water into nearby KothankulamKanmai. They were
raised questions about parameters of treated effluent and also whether this water is
suitable for agricultural purpose. It has been clearly explained about Parameters of
treated effluent and this treated effluent is best for any agricultural plants growth.
KothankulamKanmai agriculture farmers told that a separate executive council
meeting will be arranged on 29.05.2020 to discuss this matter and outcome of
meeting will be informed. Also, Public requested to arrange for Thamiraparani river
drinking water supply to Kothankulam Panchayat Villages from Rajapalayam
Municipality. Accordingly they had given a letter to the Commissioner of
Rajapalayam Municipality on 25.05.2020.

A separate executive council meeting of KothankulamKanmai agricultural
formers has been held on 29.05.2020. During discussion, clearly explained that the
parameters of the disposal of treated effluent water let into KothankulamKanmai and
how this water helpful for the growth of agricultural plant with the example of
already running nearby Theni Municipality UGSS and Bodinaickannur Municipality
UGSS. Resolution has been passed by the KothankulamAgricultural farmers with
acceptance of disposal of Treated effluent water let into the KothankulamKanmai on
29.05.2020. They requested to arrange for the visit of Theni &Bodinaickannur
UGSS STP Sites and disposal areas of treated effluent water. Based on their request,
one site visit has been arranged for farmers to the existing STP sites of Theni
&Bodinaickannur UGSS on 13.08.2020.They have visited the both Theni UGSS
&Bodinaickannur UGSS STPs and treated effluent water disposal areas. Farmers are
interacted with the local farmers of Theni &Bodinaickannur. Then they fully
satisfied with the usage of treated effluent water for Agricultural purpose.
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Same subject has been discussed in the Kothankulam Panchayat council
meeting held on 18.08.2020. During this subject discussion it has been clearly
explained the formation of Sewage Treatment Plant components proposed by the
latest mechanism of Sequential Batch Reactor treatment system with outcome of
parameters of the treated effluent water and the disposal of treated effluent water let
into KothankulamKanmai. Kothankulam Panchayat council has passed their
resolution in subject no.14 that this council accepted to dispose the treated effluent
water from the Sewage Treatment Plant into KothankulamKanmai, if the
Rajapalayam Municipality accepted to supply a drinkingThamiraparani river water
to the following villages of Kothankulam Panchayat.

Kothankulam west thevar street.
Kothankulam South Colony
K.Thoottiapatti
K.ThoottiapattiArunthathiyar colony.
Alagapuri

Annanagar.

o0k whE

Kothankulam panchayat council has also passed their resolution in subject
no.15 that this council accepted to pay the water traiff of the supply of above
drinking water to the above villages of the Kothankulam Panchayat.

Rajapalayam Municipality authority has taken special action to solve this
issues with the Commissioner of Municipal Administration, Chennai office and got
approval on 23.10.2020. Accordingly, Rajapalayam Municipality Council has
accepted vide Resolution n0.313 Dt.06.11.2020 that the drinking Thamiraparani
river water may be supplied to the 6 nos of Villages of Kothankulam panchayat by
providing infrastructure facility to a value of Rs.11.80 lakhs with a condition to pay
the water tariff by Kothankulam Panchayat.

Necessary action will be taken to provide Thamiraparani river drinking water
to the villages of Kothankulam panchayat on completion and commissioning of
Rajapalayam Municipality ongoing Improvement water supply scheme.
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TRANSLATION OF A LETTER RECIVED FROM MR. A. RAMAR, CHAIRMAN,
THOTTIYA NAYYAKAR SAMUKAM (KOLLAVAR), K. THOTTIYAPATTI, RAJAPALAYAM
TALUK, VIRUDHUNAGAR DISTRICT DATED 25/05/2020

To
The commissioner
Rajapalayam Municipality
Rajapalayam
Virudhunagar District

Sir

We accept to let out the treated sewage into the KothankulamKanmai, Subject to condition that protected
water supply from Rajapalayam Combined Water Supply Scheme should be supplied to the
K.Thottiyapatti village.
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TRANSLATION LETTER RECEIVED FROM MR. S.R SURYA NARAYANA RAJA,
CHAIRMAN,KOTHANKULAM KANMAI, WATER USERS ASSOCIATION, KOTHANKULAM
LETTER DATED 29/05/2020 ALONG WITH COUNCIL RESOLUTION.

To

Executive Engineer

Public Works Department (WRO)
Upper Vaippar Basin Division
Rajapalayam

Sir,

Subject: Rajapalayam Municipality — Underground sewerage scheme project — Treated
Sewage from STP let into KothankulamKanmai for Agricultural use- Regards

We hereby accept to let treated sewage from Sewage Treatment Plant of under
Underground Sewerage Scheme to Rajapalayam municipality into KothankulamKanmai for
agricultural use.

Council accepted and Passed
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TRANSLATION OF KOTHANKULAM KANMAI WATER USERS ASSOCIATION
COUNCIL RESOLUTION DATED 29/05/2020 AT 10.00 AM

Headed by Chairman
S.R .Surya Narayana raja

Subject:Rajapalayam municipal underground sewerage scheme treated sewage
from sewage treatment plant let into KothankulamKanmai permission —regarding
Resolution
Request of treated sewage from sewage treatment plant under underground
sewerage scheme to Rajapalayam municipality let into KothankulamKanmai for
agricultural use.
Council accepted and passed the resolution
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TRANSLATION OF KOTHANKULAM PANCHAYAT PRESIDENT, SRIVILLIPUTHUR
PANCHAYAT UNION, VIRUDHUNAGAR DISTRICT LETTER DATED 02/09/2020

To
The commissioner
Rajapalayam municipality
Rajapalayam

Sir,

We hereby accept to let out the treated Sewage of Sewage Treatment Plant under UGSS-
Rajapalayam municipality into KothankulamKanmai for agricultural purpose subject to the
following conditions.

The existing bore wells available in the Kanmai for drinking use of the following
habitations should be removed and provide the new water supply to the following Kothankulam
panchayat habitations from Rajapalayam Combined Water Supply Scheme under Thamirabarani
Scheme.

Sr.no Name of the Village Population Capacity (liters)
1 Kothankulam west thevar street 1050 60000 liters
2 Kothankulam south colony 900 30000 liters
3 K.Thotiyapatti 1070 30000 liters
4 K.ThotiyapattiArunthathiyar colony 210 10000 liters
5 Alagapuri 540 40000 liters
6 AnnaNagar 160 10000 liters
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TRANSLATION OF KOTHANKULAM PANCHAYAT
COUNCIL RESOLUTION DATED 18/08/2020

The Kothankulam Panchayat Council meeting held on 18.08.2020 Tuesday at 11.00 AM headed
by Panchayat President Mr. P.Senthilkumar and Ward Councillors.

Related council Subject No is 14 and 15.
Subject 14:

We hereby accept to let out the treated Sewage from Sewage Treatment Plant into
KothankulamKanmai under UGSS to Rajapalayam municipality for agricultural purpose subject
to the following conditions. The existing bore wells available in the kanmai for drinking use of
the following habitations should be removed and provide the new water supply to the following
habitations from Rajapalayam Combined Water Supply Scheme under Thamirabarani Scheme.

1 Kothankulam west thevar street
2 Kothankulam south colony
3 K.Thotiyapatti
4 K.ThotiyapattiArunthathiyar colony
5 Alagapuri
6 AnnaNagar
Subject 15:

We hereby accept to pay the water charges for the following requirement of water supply
from Rajapalayam municipality under Thamirabarani scheme, while defunct the existing bore
well sources nearby KothankulamKanmai for the storage of treated sewage from Sewage
Treatment Plant of Rajapalayam Municipality Underground sewerage scheme.

Sr.no Name of the Village Population Capacity (liters)
1 Kothankulam west thevar street 1050 60000 liters
2 Kothankulam south colony 900 30000 liters
3 K.Thotiyapatti 1070 30000 liters
4  K.ThottiyapattiArunthathiyar colony 210 10000 liters
5  Alagapuri 540 40000 liters
6 Anna Nagar 160 10000 liters

Council accepted and passed.
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FWD / WRD
From To
Er.8.Raja,B.E., The Executive Engineer,
Executive Engineer, WRD/PWD, TWALD Baard,
Upper Vaippar Basin Division, Sewerage Division
Rajapalayam. Rajapalayam.

Lr. No.DB/ JDO [ %™ /r.aas 41.08.07.2020,
Sir,
Sub : TWAD Board - Providing UGSS to Rajapalayam
Municipality in Virudhunagar District - Construction of
Sewage Treatment plant of capacity 21.85 (SDR

Technology] - Disposal of treated Efffuent into
Kothankulam Kanmoi - Permission requested - reg

Rel : 1. The Executive Engincer, TWAD Moard, Scwernge

Diivision, Rajapalayam LeNo 1112 / F Rajupalaym /
JDO 2019/ D 1.12.2019.

2. The minutes of the farmers of Kothankulam Tank
meeling on 29,05.2020,
3. The Executive Engineer, I'WAD Board, Sewerage

Division, Rajapalavam Lr.No. F.Rajapalayam / IO /
209 Dn.29.06.2020.

FEREEd RS

In this reference ciled, Exccutive Engineer, TWAD Board,
Sewerage Division, Rajapalayam had sent proposal for secking approval to let
out the treated efMuent into the Kothankulam Kanmoi under the Project of
UGSS o Rajapalayam Municipality. The TWAD Board had Murnished the
characterisiics parameters of raw sewage and treated efffuent as below,
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Hﬂmﬂuufﬂﬂlﬂd EfMuent Water:

— e

| SlNo | Description Parameter's Standards

1 | BOD o Less than 10mg/t. |
2 CoD - Less than 50mg/L.
E TSS ___ |lessthanZ0mg/L
4 Fecal coliforms (MPN/ 100ml) Less than 230
5 PH s 55w90
6 Oil and Grease — |lessthanSmg/L

ki Nitrogen e Less than 10mg/l.
E Ammonia Nitrogen | Less than smg/L.
9 Phosphorous " Lessthan Img/L ==

The Plant was inspected and based on the particulars

furnished it is informed that there is *NO OBJECTION CERTIFICATE" (or
this proposal with following conditinns.

Conditions:

The treated effluent which should be let into the Kothankulam Kanmoi
should not cause any harmiul effects to the crops raised in that
locality.

- Alter the completion of the project the fact to be intimated o thiy

department together with pollution Control Board certification,

. The discharge of the treated sewage should not exceed the design

capacity of the supply channel,

. The structures which affects the free low should not be constructed in

the supply channel

- The discharge of the treated efluent should be send to this regulariy

with allowable parametors.

- The monthly report of treated effluent should be send to this regularly

with allowable parameters,

. Il any other court case arises, due to the discharge of untreated water,

the concerned department /TWAD have setiled the problem.

Rt
C
Executi gincer, WRD / PWD,
Upper Vaippar Division, Rajapalayam.
3.7

e



Appendix 11 209

Gyrguinsnaru b Faym’ g
(et B
Ganiiy aein :- S...a/{ﬂf_[,fg/_,v.;
Guedr - B2PRIGI  Stgs Loedfn A%
o= Gydy iy Lrkeey FrAdmr—

a5 P)
'f{kf*k_Hjﬁf\m'l FFr 1*"{&‘1‘1 vy Fachinns CQ‘-
5'}“-*%&-::&, PSS ] ﬂi;:;tﬁu_
&ﬁ’hiﬁﬁmﬁ J}‘xﬂ"i#ﬁ-‘ e .

A i}.j‘i!}"‘a‘*ﬁ 'i'?"'q;. 5 fRfgnts ﬁr
A § PN A A /" )
,.:'fj.l':‘_'i-..-
{;}:r-&‘l‘) %ﬂtﬁﬂfﬁ‘u v%(mﬁﬁwp, hfﬂ,ﬁ?wah
Sp5 Ofeon KEEST

Sy Cen 3
NI R ﬂqgum upRrnls RATALY



210 Appendix 11

R s T TN oS TR £ AT
el R4V
i 2 & LI% II. }ﬁ“ % * i -
.2. 'g' Eﬂ 30 % -, I:E.I"Ij_}i ql.ﬂ_ﬁl £l i:'l.w ‘-'

-3

T g ] b W0 Bevek
= T e B

t) Ginchuoan & Guf | 2.0

otepy sy wat B3 gee b 19

N padin GRS b }{_ e .
(%) < e 2y Yoo
e g - L] T
:--—m FSR fﬁf.s’.ﬂﬂﬁ‘ :

‘ mustrenis s / :.%f 3‘35“"”

= .



Nt

Appendix 11 211

TRANSLATION OF RAJAPALAYAM MUNICIPALITY
COUNCIL RESOLUTION OF FILE NO. 522/1965/2015 DATED 6.11.2020

Underground Sewerage Scheme to Rajapalayam Municipality under AMRUT Scheme is
under Progress. The Sewage Treatment Plant for the above scheme is located in Municipal
Composite yard. The Treated Sewage from Sewage treatment plant is proposed to let into
KothankulamKanmai for use of agricultural purpose. Necessary No objection certificate has been
obtained from Public Works Department who is maintaining the Kothankulam irrigation
Kanmai. The above Scheme is executed by the Tamilnadu Water supply and Drainage Board.
There are 6 Nos of bore wells were available in KothankulamKanmai for drinking purpose of 6
habitations in Kothankulam panchayat. In Commissioner of Municipal Administration, Chennai
letter date 23.10.2020, it was approved to provide Thamirabarani Water Supply Scheme which is
under progress in Rajapalayam Municipality to the above 6 habitations in Kothankulam
panchayat. In response to this, the following Council resolution placed for approval.

SI.No Name of Work No Estimate
(Rs in lakhs)
1 Construction of Sump 30000 Itrs 1 2.60
2 Supply and fixing of 5 HP Motor Pump set 1 1.20
with EB service connection.
3 Providing 90 mm PVC 6 kg/cm? pumping | 2.50 Km 8.00
main etc.,
Total 11.80

Note:

May be permitted

The expenditure for the above scheme may be met out from Municipal water supply fund.
Resolution from Panchayat may be obtained for Water charge to be paid to Municipality.

Council Resolution accepted and passed vide Council Resolution No.313, dt-06.11.2020.
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Consultation with Kothankulam Panchayat President
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Site Visit for Farmers to the Existing STP Sites of Theni and Bodinaickanur UGSS
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CTE for 21.85MLD STP (Water)

T

TAMILNADU POLLUTION CONTROL BOARD

Category af the Indusiry
HED
CONSENT ORDER NO. 2100130695267 DATED: 1822021,

FROCUEEDINGS NOTUTRPCRFIIMYDRRLWYDRMW 202D DATED: 18022821

SUB: TNPC Board-Consent for Eviablishment-M/S RAJAPALAYAM LIGSS SEWAGE TREATMENT
PLANT 5.F No. 2873, PUDHUPALAY AM Village, Rajapalaynm Taluk, Virodhunagar Disirsct - for
the establishment or 1ake steps 1o cstablish the ind under Section 25 of the Water (Prevention
and control of Polhition}Act, 1974, as armended bn 1985 Central At & of 1974)- laseed- Heg

REF: 1. Unit's ication for CTE (new ) dated: 04-08-2020
2 TR Mo F 20 VDR AE VT 020 deted 210892020
3. Board's (Consent Clearance Commitice ) Resolution Mo 27506 dated. 12,02 203 |

Conaent to culablish of lake stcpa 1o cotablish o heneby grualed under Section 15 of the Waler [Prevention and costrel of
Follution) Act, 1974, o amended m 1988(Central Act & of [974) (hevesnafer referred 1o s The Act) and the Fulei sesd Ovdery misde
there undey i

CommimasondT,
RAJAPALAYAM UMGSS SEWAGE TREATMENT PLANT
Authorirang ovvwpsor i esishlish or take vicps in etshlinh the mdustry in B wite mennoned belos
SF. Ho280,
PUDHUPALAY AM Village,
Rajapaluymn Tabsk, |
VirnSunages Thtrict

This Cossent 10 extablinh i valid upto March 3, 2033, or till the indusiry ebasiss sonsenl b aporair andor Section 29 of b
Water (Preventson and contral of Pollution) Acy, 1974, as emeaded in 1953 whichever i earlier subgjeet 1o speeial and gengmal
cundifiong g bised.

5. Ragupathi St
Far ymtr 3
Tamnd ™ il r“’mh-‘-
Te
Commisssonet,
Bl RATAPALAYAM UIGES SEWAGE TREATMENT PLANT,
Wear Railwury station Road,
Hajapalayam Municipaliry,
Rajipalayam,
Viradbisndgar District..
P $26117

Coaguy s
1. The Comunissicner, RAJAFALAYAM-Panchayal Unioe, Rajagalivam Taluk, Virstbosagar Divrict .
I The Diatrict Favvironmoniad Engineer, Tamid Macy Pollution Cotnol Boasid, VIRLEHIUNAGAR.

3. The MEE-hbositoring. Tamil Madu Poliution Costred Besrd, TIRUNELVELL
4 Filw




%

CTE for 21.85MLD STP (Air)

Category of the Industry

CONSENT ORDER NO. 2000 233695267 DATED: 18022021,

PROCEEMNGS NO.TUTKPCEF.2I4VDRRLVDRAZIZI  DATED: 18022021

SUR: TNPC Board-Consent for Establishment-Mis. RAJAPALAY AM UGSS SEWAGE TREATMENT
PLANT , S.F. No. 2873, PUDHUPALAYAM village, Rajapalayam Taluk snd Vi District
-hmmﬂiﬁuuﬂ:umhnﬁhﬁmmmzlurmu P ]

{"P and coatrol of Pollution)Act, 1981, as amended in 1987(Central Act. 14 of 1981 -Issusd -Reg.

A REF: 1, Unit's Aﬂamhu for CTE (pew) dated: 04-08-2020
e 2. IR.No : F2IHVDRRLAE VDR 2020 dated 21092020
3. Board's (Consent Clearance Commitiee) Resolution Mo 275-06 dated- 1202 2021

Consend v esiabind or take seps to extabdih is hereby grastod under Soction 21 of the Aar (Provoston ans control of Pollssss)
MGt 1VEL my ameeded m LTET ond e Rules sod Dinders sade thers sder 1o

Cinmmissioner,
i RAJAPALAYAM UGSS SEWATE TREATMENT FLANT
S F Kol
FUDHUPALAY AM Villaps,
Ripbpabayam Taluk,
Venudemapar [Hstrict.
ATy (COBHET W FRLRAN BF TRLF iS04 10 citablivh the indusiry bs B site menticmed e low-
SF Mo 200,
PUDHUPALAY AM Village,
Majapalayam Talub,
VirmSunager Disrct
This Consent i eutablod o ovalid upto Mareh 31, 2025, o2 4l the indutry obtains comsent 1o operase under Secnon 21 of e As
Mdc-dd“]“ml.ﬂmnlm'ﬁnuhmﬁmwﬂﬂwm
enalened

5. Ragupathi =%miniza.
Far Mombar
Wil N aaba Fﬂm‘m
T
Comimiddai],
MU BAJAPALAYAM UGSS SEWACGE TREATMENT PLANT,
Naar Ralway staion Risad,
Payspainym Municspalicy,

Pajapalayem,
Vinadinnsgar Districr.,
Pum 26117
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CTO for 21.85MLD STP (Water)
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CTO for 21.85MLD STP (Air)
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Enter Upon Permission for MPS Site from District Collector, Virudhunagar

wir: 19.08.2021.
I5%..5,4,/24018/2021. &

. Do Meowrpmb-  simgupad  wraCLb- Wmu.‘u_uln.ﬁ -
s sl b adledmand hmini- mem.zaﬁ{a, wrin _1.51.0
GamaGLir -estse oGl 284/5-[E W 20-Qasr’ Hlaub
@i U EnETLILD g gl L gman s sy HC L - ey £ I-J.iﬁ

femennd  pEmops - (PAEIREE Siguedl e

2 smneil OuBaing.

urienar: 1. SyenemTLsTen, @nmguressmwi Gl 4, Errmuraenuih  SigHio
e, G284,/2013 /6], pael: 16.07.2021 ) ‘
2. symemunei, [@UTmUTEeTLD gaquldl, Eergursnaru s 60

ST, 9284,/2013/em1 1. mee: 06.08.2021 ) ;
9. moontdwr  [Eemmursmetuld  SipH0 mﬁ.ﬁ.mﬁm 3

mre-06.08.2021.

4. mumomi G dui, agENT s S svenet. 943/ 3298,/2021.
e 10.08.2021. -

5, wranL sumaimi Sapueusolt el S ndmatlat Ladsenilbms
bl e

6

5 wiguh Gufl_ it Guersmmisuggson (Hegpal (rd.e.5(1)
mj‘.;:l}aﬂm hlemeo swwn.241. maan:16.05.2020.

o, st -

‘L th, [Erggumeemuts auLib, Guweliumi b mﬂdﬁ@n'tﬂ dlymaid, Lo

sendr, 2864 n‘i-ul;rﬁ 1510 Gams. deosdd Qynwmm? mn.dfhﬁn LT T
srdsm. Sl s § 2ie Beeuh swods 20 Qualt M“H@dwm
anprasGant] unisne 2-@ STEIID (@ ggumEnETLLD meqrid] s emem uw;u?.lh
wniGuing Qsr fure, urima 2o sTged oyshar amiars Gurgur
sugmaune auLm @kl g rremey 3-@s ai gD ng.gj.ﬂm nnﬂa.um:rrmi TS
G L Shugsih Seagonp URkgenT sifldmauiene swniSihgelmeni.
1. sgemnaiih ; ! A e i

ud el o femn wrppd Gedwd Samflueter L l'lﬂ_ . :
Wmm ﬁm"mﬂmwu@w.mamm@-
Syt e o i

sileiesomid 1.51.0 Qams. fla 2 s umﬂiumﬁﬁf.;;ﬂ; Lﬁ“-!ﬂtuﬂm;
ymibELIT elifles LDWImETLR, S g mi e ddls g d o ek
W&ﬁmt ﬁgﬂmm Eren 20.05.1092 esip = geveds g Bl gt e
wousTseTiD ster Ligheay Glondiwao (5ie o gi-

agmm%ﬁ sirdant WpbGurke aeg srésard @ sETHTD WAL
L s Ughlay Gadmnu sl sismen.



Appendix 11

4. e gememauyh o Afaps

Eorgursmerwd e, GueduniLbsflsdgemd  dimeb, ue e 286/4
silstigneeen 1.51.0 Gamé. Flasds vwaiungd Biorg Qeeiund e iCss =il
286/5-@wit siler e 780 &8 Heddener @ommuremenunh pagm Sdlar urgren srhme
AL ey B o pg Deawuh smwds o G0ss oL ifa CQadwiu Geiong.

5. s wne : (o 4Cae s i 0 ig Deeusdie sadaiuG Daddie )

Ulyebgau ys msosr - 285/4-g Erargund ailupd djpssemi som s 66
suL sy - Lo evesr. 286/4 - wwrarh
Qg - Ewmmursmeruin sugeumd dlrmodT S NOB wihgih 9 arit@ "B lmrd: 22(ge)
Guoghy, - ysu sTemT-286/4-6) Gt aush LTeng
dhpdis, - Gandaniygemd aumamd Sgmotb e ae.505

6. woriset :

o & e wript Geow = 8sdléaiu Baer Sreisru Dasdbes sibarnie
Lol Gougy susmawmeer Usost Sl werhae gguD @b,

7.gemLumenem b :

Errgurmeanuhd wiod,  Gowluniobeflsdgemh  domon, yo o 28674
sl 1.51.0 Qamé. Beh sbutsiun . dorusgdei s urmen usssgds Eub
Gumsildene.

B = feon wrimb Qeow e FCsdldaiu Perar flaorar @rrgursmaud o,
Guosaluem L bafladigemb dgmod, ys o, 286/4 ablevdrema 1.51.0 Cané.-d Csaiug
780 a8 BDegdd sl Gorarmss, yrrgre Saramis, sordss ggbdme. Gubug
s 4Cadldai oo Bogdd ewi ofgo smpuwss deiargss ebd  gga
Godeslime. Gogeh Copsmiiany s s0sfldain.  Podfel  wcymb
SipidCoamtganh whgih arusigy sbfiel s ufl fransg bHoduh sl
MiﬂﬁuﬁnﬁquLnﬁwm;ihmu Glasidlng.

9 o 1-Gm’ad -

e 2 fleme wepmi Qedw o 4Gsddaiun’ Geim Howrsr Grmmureasmub wlb,
Guoiium’ Libsflssgemb dlgmon, yss eser. 28674 sllebgfyema 1.51.0 Cand Dasdld
2 ey Qedg fewrhnd Gedg @rrmurmenud s ddlet urgre srasm Sl
sflay B wgg Beendd mwoiushe 1" Cpmiesd 06.08.202140 Cafueig
sugaiuls Symn fiers sspaisnrsd alsmound Gleduwdn G,

10. gpddinBiy -  fle e Moo wrhnd Qedw = Gogdlsaiu G Cuhus e ool
S sdmbinssr g,

11. Be wdling-

B eflew wrpne Gsdw e sGsddsiuBeter  Emgurmenud e,
Gusolum’ L bt dymond, yso s, 286/4 lleidrembd 1.51.0 Cand gmg sfsant
ynbGurde awiusm Boodiy yodors img. owla sshe Simds e e yo
me-288-dyy  @omgurmenad  sriudlos @esmuse aflsniy  uhGaulpeiog s

221



222

Appendix 11

geigbe 5.440/ s 780 euf ngdde 343,200/ (urd oD B adg
iy apeipri g @opnm wo G ) aer Deungin) isvsnunb Gaalmaln (e en g

B 2 flenn  waHme Qaiwde Canmb @MTERUTETLAD e, Guoaduriiwm
el dymoib, ue awi-286/4 (Liy 1510 Gand) shhaTt UDBEUTHE Ehgidset
LTSI ST g6 8 i Beogdles 2 iy Gedg sHEuTg wwrl LissgTLmL g
@eoens 780 #.u8 Hleogdlemsn @argLatsmenunh payne Sudlal ungnen STSamL L sy g

unfremey  S-Ee sogaeb wralL augreumll  Digleuest pieuisaiian  Lsohgedlhms
@it Ha o oo wrhph Qedwé Garmd Fummurmenu aLth, GusiumLd
sl dymais, ye sw-286/4 (uriy 1.51.0 Qamé) sidert unbBurde Bbgibost
pwrenh  ausnsiunigs = smg  Gubus Posdd el Codg (B agUTeETLLD
paril Slbig sflegth ks Mmmammmhmmmm
wwrend  [@eene, - Gubuty  LLTERTOTET S son_Memom Haw Garfu o stss 20U 0fay
qeveremit. 286/5-6i Gl LigEhSe Hifig Qneaetis STk GIeT 615

QufiLir Guerssieuggeon (Dogees (adup.5(1)) Ofley seremen  Heos o241
rei:16.05.2020. @ T L o g aagriaiud (et Py aumb N U G
s B Bomen aEnd@L L G, Frrgurmany a1 Curgindaaiiet Fumer SEHH0
MW.MQWﬂHWWWNWwM#m
MWNMW#MEW&WW-&G
@rngursneruh L i, GuaumCD aflsdmmp ymod, s o 286/4 elileriy i emmin
1510 Gamé. Hogdd ueiurlpd Beours Gsaim 2 40ps o Oifley 286/5-f
dlsifywenn 780 a8 e dlemen @ purEeTLb maqm S, UTHTE 1 S
SeLgdperen  sfledh iy Heeoud smubgh  wmshg Oaugd
mmwmmmmwwm



Appendix 11

1) pepenge Sigid uyhain Geia 780 & urtueneilé) W (GG
LWL ESL. Cosmi(Bid s HB0rs ahs LTHemLLLD q&ﬁtﬂm S LT

2) gl s Cardshd MW mﬁ’ﬂ gL (fst G
aumbans 1w FH0e ' e

3) Blogdar Lugun® wl (o Calubgrmnée ayhsiupdng. Hosdat
e fken s GOunE amamihgemn wetu Fasei. g

4) Gereneflss  siwersd  sifdaiuGn  pemerdg  Sluhsmen siEmagn
(B Geusoet (b

5) euddle aumila gL ot Cowdun( Blodsd s ng

6 e Ao Gelwiufh  Erefld  swerd  Hirsmidsiu

: Smen gl L smrsmewh Galusgeopdient Caguhs Gous(Gib. _

T fuiseersst Sniu LrGar  giegy afle Cpradarer Qewdur(
b s Bl rGor @hs yeipmpasigedl 155 Gsdwuliufib.

@rmgureerun e rt fuil, yetpmga sgudl  aypialiu Geier  Dodens
@rrgormeuh  permdid  sehs sy, Pedes Gubuy  gepdefioo
sEidmuds agers iy agdls, e Srdsds sgideudgony GsCps
QaretsifEmr.

Gugnb, @Errgursmenuh el Aud ohpd srdgnt agaml Gsriur dui
2w W fluggeer  nd  ggad  gpueT EueETRETLD e sl
a0 G4 Gard oG

Ty w uili— |
{wﬁh *LL, :
1. :m,mmi,
@nmgureenuab sagr 4,
B mmuTe s,

2. sugpemi GamimC A, s7hgT. “Nu {Lﬁ
mas: gpd- @iud Gariy /o gmeinng// ' AN

el B Pughens,

A
%ql

223



224 Appendix 11

Enter Upon Permission for MPS Site from Municipal Commissioner, Rajapalayam

2 ) i
@ guraenLL fagm_ 4 ey Bi Cam’id,
EommLTesanunh Erm UL

[Both6T5807. S 2 84/20 13 470l s 19.08.2021

Sy,

Gl i mymwnns-._p b Euwm e dl- gl |
o g Benaaah .g.pnu.s; T Eh Sk sssflasn
ﬁmﬂblwmmqﬂ - Qsm i,

uienas  LEkbgesos @GS sremeeil L ap s mrd 27.04.2021
28 gl Miners Gurfunant gasseaefuen Firmguraemi
Sy mallsn s s el 6821 - 2021 griir 06.08.2021,
. 3.%“%“‘&“*” pasit 06.08.2021

Frgurmannd Earmdufle  AMRUT @00 gfleir &5 pen Cusigy augsi

ungnsTongacnc. @1 Sk LB | o efin B o Ga Deaush sEmoss #itu wmiG @

arrd 16 pagere) el eidsni UpoGurdg G B S8 slali o ies Hawuwd
SEnoiUEHE umima 0 s @dagius SpshEi semod aphsn g
Erifeonnis Copug B ideh afalt o he Do spowds s Canfl Qusremer
awifd wén wgwoy Aessmdles WPMD) No. 12020 /2021 s angéis, Qmm_misn (3 aipi
e Gy RugRBTe i @ wrs G LStk Ermpuraenu el i ib Goaiun i
aflosiygemb dlymad yexrer 286/4 e s LmEGUTSe, uwrans G b Cpiba) Qe g
wmmﬁﬂj unfemi 260 sam plismgy spsbdd Gobuy G aBd sfladi

o ong@uins e sdrergrmand, Guhay @ geng @orem s
ﬁmwmmmmmmﬂﬂﬂww Cusginng
';mmmmmmw (psTImpay SiEmeod (Enter
upon Permission) Guigus mastonmuh Qflesiamin L g,




Appendix 11~ 225

oY seeinCuid umle 30 s susdih Gopuy BLAE sfingdi o g Pewis

mmﬂmmmmummmm
uprigioamab Campian gl Lmiae Wb el oTRAL sy syetmelisir Clawsyypesn
mwmmwmmm




	KK-IEE-3718-IEE Rajapalayam UGSS
	L 3718 - Rajapalayam UGSS-f
	I. INTRODUCTION
	A. Background
	B. Purpose of this Initial Environmental Examination Report
	C. Report Structure

	II. DESCRIPTION OF THE PROJECT
	A. Project Area
	B. Existing Sewerage System
	C. Proposed Project
	D. Implementation Schedule

	III. POLICY, LEGAL and ADMINISTRATIVE FRAMEWORK
	A. ADB Policy
	B. National Environmental Laws

	IV. DESCRIPTION OF THE ENVIRONMENT
	A. Methodology Used for Baseline Study
	B. Physical Resources
	1. Location,Area andConnectivity
	2. Topography, Soils and Geology
	3. Seismology
	4. Climatic Conditions
	5. Surface Water
	6. Groundwater
	8. Ambient Air Quality
	9. Ambient Noise Levels

	G. Ecological Resources
	H. Economic Development
	1. Land Use
	2. Industry and Agriculture
	3. Infrastructure

	I. Socio Cultural Resources
	1. Demography
	2. History, Culture and Tourism

	J. Subproject Site Environmental Features

	2. Sewage pumping station at Andalpuram
	Instructions:
	 This checklist is to be prepared to support the environmental classification of a project. It is to be attached to the environmental categorization form that is to be prepared and submitted to the Chief Compliance Officer of the Regional and Sustainable Development Department.
	 This checklist is to be completed with the assistance of an Environment Specialist in a Regional Department.
	 This checklist focuses on environmental issues and concerns. To ensure that social dimensions are adequately considered, refer also to ADB checklists and handbooks on (i) involuntary resettlement, (ii) indigenous peoples planning, (iii) poverty reduction, (iv) participation, and (v) gender and development.
	 Answer the questions assuming the “without mitigation” case. The purpose is to identify potential impacts. Use the “remarks” section to discuss any anticipated mitigation measures.

	X. aNTICIPATED ENVIRONMENTAL IMPACTS and MITIGATION MEASURES
	A. Pre-Construction Impacts– Design and Location
	B. Construction Impacts
	C. Operation and Maintenance Impacts

	XI. PUBLIC CONSULTATION and INFORMATION DISCLOSURE
	A. Overview
	B. Public Consultation
	1. Consultation during Project Preparation
	2. Consultation during construction

	C. Information Disclosure

	XII. GRIEVANCE REDRESS MECHANISM
	XIII. ENVIRONMENTAL MANAGEMENT PLAN
	A. Environmental Management Plan
	B. Implementation Arrangements
	C. Training Needs
	D. Monitoring and Reporting
	E. Environmental Management Plan Implementation Cost

	XIV. CONCLUSION and RECOMMENDATIONS
	Country/Project Title:

	Sewerage


