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EXECUTIVE SUMMARY

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, reduced vulnerability to climate change in
urban areas, and enhanced share of renewable energy achieved. TNUFIP will have the following
outcome: livability and climate resilience in at least 10 cities in priority industrial corridors
enhanced.

The TNUFIP is structured under three outputs: (i) climate-resilient sewage collection and
treatment, and drainage systems developed in at least eight cities; (ii) water supply systems in at
least five 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 multitranche financing facility.

The Subproject. Tirunelveli, located in the south eastern part of Tamil Nadu, is the sixth largest
city in the state. City is spread over on the both sides of River Tamirabarani which flows south to
north. In this subproject to be implemented under the ADB funded TNUFIP, it is proposed to
provide underground sewerage system in the municipal area that is in the East of Tamirabarani
river, which include the original municipal area (old town) area of Palayamkottai and
Melapalayam. Subproject includes the following civil works components: (i) sewage collection
system (417 kilometers [km] length of sewers and 15,413 manholes), (ii) 18 sewage lift stations,
(iii) one new sewage pumping station and rehabilitation of one existing pumping stations (iv)
sewage pumping mains (37 km length), (v) sewage treatment plant (STP) of 34 MLD capacity,
and (v) 43,532 house service connections.

Project Implementation Arrangements. The Municipal Administration and Water Supply
Department (MAWS) of GOTN acting through the Tamil Nadu Urban Infrastructure Financial
Services Limited (TNUIFSL) is the state-level executing agency. A project management unit
(PMU) will be 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 bodies (ULBs). and Tirunelveli City Municipal
Corporation (TCMC) is the implementing agency for this subproject. A program implementation
unit (PIU) will be established in TCMC headed by a full-time Project Manager (Executive Engineer
or above) and comprising dedicated full-time staff of the TCMC for day-to-day implementation of
the sub-project. PIU is assisted by construction management and supervision consultant (CMSC)
in implementation. Environmental Specialist of the CMSC will assist PIU in implementation of
subproject in compliance with EMP and EARF, and will carry out all necessary tasks.

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. As
per the Government of India Environmental Impact Assessment (EIA) Notification, 2006, this
subproject do not require EIA study or environmental clearance. The potential environmental
impacts of the subproject have been assessed using ADB rapid environmental assessment (REA)



checklist for sewerage. The potential negative impacts were identified in relation to pre-
construction, construction and operation.

Categorization. Based on results of the assessment and ADB SPS, 2009, the subproject is
classified as environmental Category B, i.e., subproject potential adverse environmental impacts
are less adverse than those 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.

Description of the Environment. Subproject components are located in Tirunelveli City, an
urban area surrounded by land that was converted for agricultural use many years ago.
Subproject components include sewer lines and sewage lifting and pumping stations. Sewer lines
will be laid in the public roads, within the road carriage way, and pumping/lifting stations will be
constructed on identified government owned vacant land parcels in or close to residential areas.
Tirunelveli City is situated on both the bank of River Tamirabarani, and project area consists of
Eastern part of the city, that include Tirunelveli old town. Most of the roads and streets are very
narrow, congested, and areas are densely populated. There are vast land within the corporation
area under water bodies (rivers, streams, canals and lakes) and agricultural use. Project area is
a famous religious center in the State. With the project area there are no sensitive areas like forest
or protected areas or nationally important/protected monuments. Agasthyamalai Biosphere
Reserve is located at about 10-15 km west of the city. Biosphere reserve is mostly confined to
Western Ghats, and it included several protected area, one of which is Kalakad-Mundanthurai
Tiger Reserve (KMTR). None of these eco sensitive areas are located in or close to the subproject
area. City is located on important national highway (NH) 7 that connects north and south of India.
It is well connected with other parts of the state and country with roads and railway. Roads carry
considerable traffic.

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 simple construction and operation, so impacts will be mainly localized;
(il) 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 area, and (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.

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 a pump to a higher elevation pump station or Sewage
treatment plant (STP), are likely to generate odor. Subproject included construction of a new
sewage pumping station and 18sewage lifting stations. Proposed Sewage pumping station in
Kumaresan nagar is located away from residential areas, and therefore no impact envisaged.
Lifting stations are comparatively small, handle low volumes of sewage, and therefore odor
nuisance is limited. Utmost care is taken to located these away from the houses, due to design
considerations and land constraints, many sites are located close to the houses. Odor prevention
and control measures are put in place — included in the design and operation.



A sewage treatment plant is included in the subproject as capacity of 34 MLD (waste stabilization
pond or WSP Technology) and STP is proposed at Ramayanpatti with adequate buffer distance
will be maintained to avoid any nuisance related issues.

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. Various
measures suggested for odor control including: appropriately locating sewage wells within site as
far as away from the houses; developing tree cover; closed facilities; 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, etc.

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 and pumping stations) 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,
occupation health and safety aspects. Sewer works will be conducted along public roads in an
urban area congested with people, activities and traffic. Most of the Tirunelveli core city area has
high density population, very narrow roads and congested with traffic, people and activities.
Therefore sewer 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 road; 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.

Environmental Management Plan. An environmental management plan (EMP) has been
developed to provide mitigation measures to reduce all negative impacts to acceptable levels,
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 suppression and 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. EMP will guide the
environmentally-sound construction of the subproject. EMP 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.

The EMP is included in the bid documents to ensure compliance with the conditions set out in this
document. 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 approved EMP; and (iii)
monitoring program as per EMP. No works are allowed to commence prior to approval of SEMP.
A copy of the EMP/approved SEMP will be kept on site during the construction period at all times.



Consultation, Disclosure and Grievance Redress Mechanism. The stakeholders were
involved in developing the IEE through discussions on-site and a public consultation workshop at
city level, after which views expressed were incorporated into the IEE and in 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 ADB, TCMC and TNUIFSL websites. The consultation
process will be continued during project implementation as required. A grievance redress
mechanism (GRM) is described within the IEE to ensure any public grievances are addressed
quickly.

Monitoring and Reporting. Contractor will submit a monthly EMP implementation report to PIU.
PIU, with the assistance of CMC, will monitor the compliance of Contractor, prepare a Quarterly
Environmental Monitoring Report and submit to PMU. The PMU will oversee the implementation
and compliance, and will submit semi-annual monitoring reports to ADB. ADB will post the
environmental monitoring reports on its website. Monitoring reports will also be posted on TCMC
and TNUIFSL websites.

Conclusions and Recommendations. Therefore, as per EARF, the project is classified as
environmental category B and does not require further environmental impact assessment.

This IEE shall be updated by TCMC during the implementation phase to reflect any changes,
amendments and will be reviewed and approved by PMU.



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. 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 implementation unit (PI1U).

3. 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, reduced vulnerability to climate change in urban areas, and
enhanced 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:

(i) Output 1: Climate-resilient sewage collection and treatment, and drainage
systems developed in at least eight cities. This includes (i) 187 million liters per
day (MLD) of new and 155 MLD of rehabilitated sewage treatment capacity
developed, with solar power systems installed for STP operations on a pilot basis;
(i) treated wastewater reused for industrial purposes in selected areas; (iii) 2,810
kilometers (km) of sewage collection pipelines constructed, with 426,600
households connected; (iv) 173 sewage pumping stations with a combined
capacity of 6,390 kilowatts (kW) constructed; (v) 20 all-female community water
and sanitation committees formed; and (vi) climate-resilient drainage and flood
management systems (250 km of tertiary and 50 km of primary and secondary
drains) established in selected cities.1

(i) Output 2: Water supply systems in at least five cities improved with smart
features. This includes (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% of households (total of 171,000)
connected; (i) 120 km of transmission mains built; (iii) 30 pump stations (1,530 kW
capacity) constructed; and (iv) 40 water storage reservoirs (combined capacity of
70 million liters), covering Chennai, Coimbatore, Cuddalore, Tiruppur, and
Thoothukudi.

(iii) Output 3: Institutional capacity, public awareness, and urban governance
strengthened. This includes (i) establishing within CMA (a) a new state-level
urban data and governance improvement cell, and (b) a new project design and
management center; and (ii) implementing (a) state-wide performance-based
urban governance improvement program for Tamil Nadu’s 135 cities to improve

! The eight cities are Ambur, Chennai, Coimbatore, Rajapalayam, Tiruchirappalli, Tirunelveli, Tirupur, and Vellore.
Drainage systems are proposed in Chennai, Cuddalore, and Thoothukudi.



revenue, financial management, administration, service delivery, gender
mainstreaming, wastewater reuse, and fecal sludge management; and (b) public
awareness campaigns on water conservation, sanitation, and hygiene in project
cities. The program will intensify the capacity building of key urban institutions and
continue providing incentives for urban governance improvement. Project design
consultants will be recruited by the PMU to prepare new projects in subsequent
tranches that meet ADB requirements.

4. Scope of Project 1. Tranche 1 is representative of MFF investments and will support
Chennai, Coimbatore, Rajapalayam, Tiruchirappalli, Tirunelveli, and Vellore. Outputs of Tranche

1 include:

(i)

(ii)

Output 1: Climate-resilient sewage collection and treatment, and drainage
systems developed in six cities. This includes (i) five new STPs with a combined
treatment capacity of 165 MLD constructed, including one STP with a 2-megawatt
solar photovoltaic system installed to power its operations; (ii) one STP (37 MLD
capacity) rehabilitated; (iii) 8,000 cubic meters treated wastewater reused per day;
(iv) 1,860 km of new sewage collection pipelines constructed, with 100%
households connected (297,547 households); (v) 124 pump/lift stations (combined
capacity of 4,473 kW) constructed; and (vi) 12 all-female community water and
sanitation committees formed. The breakdown by city is: (i) new Tirunelveli—
sewage collection system and 32 MLD STP (to supply treated wastewater for
industrial reuse) constructed;2 (ii) new Coimbatore sewage collection system and
30 MLD STP, with a 2-megawatt solar photovoltaic system, constructed;3 (iii) new
Tiruchirappalli—sewage collection system with 30 MLD STP constructed and
existing 37 MLD STP rehabilitated; (iv) new Vellore—sewage collection system and
50 MLD STP constructed; (v) new Chennai—-sewage collection systems
constructed in four areas in Chennai; and (vi) new Rajapalayam sewage collection
system and 21 MLD STP constructed. In addition, in each city, two all-female
community water and sanitation committees will be formed.

Output 2: Water supply systems in one city improved with smart features.
Four areas in Chennai will have (i) 275 km of distribution pipelines constructed,
with 100% metered connections (30,800 households) in 20 newly established
DMAs to manage and reduce NRW:;4 (i) 11 km of new transmission pipes
constructed; (iii) nine new storage reservoirs (four underground and five overhead)
of combined capacity of 11 million liters constructed; and (iv) five pump stations
(combined capacity of 230 kW) constructed.

Output 3: Institutional capacity, public awareness, and urban governance
strengthened. This includes (i) establishing within CMA (a) a new state-level
urban data and governance improvement cell, (b) a new project design and
management center, and (c) a state-wide performance-based urban governance
improvement program implemented for all 135 cities to improve financial
management (audited accounts), municipal revenues (taxes and user fees),
municipal administration (filling vacancies), and gender mainstreaming (gender

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

8 This pilot project will (i) produce 90% of the STP's energy requirement; (ii) reduce 72% of annual energy charges;
and (iii) avoid 3,400 tons of carbon dioxide equivalent of emissions per year.

4 Smart water features in Tranche 1 include online automatic pressure sensors and flow meters, 100% household
metered connections using DMA-based distribution management, and energy-efficient water pumps.



action plan);5 and (ii) public awareness campaigns on water conservation,
sanitation, and hygiene implemented. Governance improvement and awareness
consultants will support output 3.

5. Tirunelveli, located in the southwestern part of Tamil Nadu, and at the southernmost tip of
Deccan Plateau, is sixth largest city in the state after the cities of Chennai, Coimbatore, Madurai,
Trichy and Salem. It is an important city in the southern region of the state, and is a popular
pilgrimage and education center. City is a major hub on the NH 7 that connects north and south
India (Kashmir to Kanyakumari). First sewerage system in Tirunelveli was developed in 1989
covering about 55% of the city area, including the core town, including a sewage treatment plant.
In addition, during the same time, Tamil Nadu Housing Board also developed sewerage in small
colonies. A second sewerage system was developed in 2007 in the areas along the River
Tamirabarani under the centrally funded National River Conservation Plan; this system covered
about 35% of the total area. Presently, the sewerage schemes of 1989 are not functioning; sewer
lines and manholes completely damaged and chocked with grit and solid waste. It is therefore
proposed to provide a new sewer scheme in these areas utilizing the existing infrastructure like
sewage pumping station: (i) sewage collection system (417 km length of sewers and 15,413
manholes); (ii) 18 sewage lift stations; (iii) one new sewage pumping station; (iv) connection of
sewer line to existing pumping stations in which rehabilitation of one existing pumping station will
be done and full utilization of one existing pumping station; (v) pumping main sewers (37 km
length), (vi) new single centralized STP for Phase Ill area at Ramaynpatti with capacity of 34 MLD;
and (vii) 43,532 house service connections.

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 water supply
(Appendix 1). Then potential negative impacts were identified in relation to pre-construction,
construction and operation 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 requirements for environment category B projects.

7. This IEE is based on the detailed project report prepared by Tirunelveli City Municipal
Corporation through a consultant. The IEE was based mainly on field reconnaissance surveys
and secondary sources of information. No field monitoring (environmental) survey was conducted,
however, the environmental monitoring program developed as part of the environmental
management plan (EMP) will require the contractors to establish the baseline environmental
conditions prior to commencement of civil works. The results will be reported as part of the
environmental monitoring report and will be the basis to ensure no degradation will happen during
subproject implementation. Stakeholder consultation was an integral part of the IEE.

C. Report Structure

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

5 Details are in the Facility Administration Manual and Attached Technical Assistance Report (accessible from the list
of linked documents in Appendix 2).



(i Executive summary;

(ii) Introduction;

(iii) Description of the project;

(iv) Policy, legal and administrative framework;

(v Description of the environment;

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

(viii)  Grievance redress mechanism;

( Environmental management plan; and,

(x) Conclusion and recommendation.

Il DESCRIPTION OF THE PROJECT
A. Project Area

9. Project area is located in Tirunelveli, located in southwest part of Tamil Nadu at about 600
km southwest of State capital Chennai. The Tirunelveli city municipal corporation (TCMC) is
spread over an area of 108.65 km?, housing 473,637 population (2011 census). City is divided
four administrative zones and 55 municipal wards: Tirunelveli Zone (18.641 km?, wards 40 to 53);
Melapalayam Zone (33.591 km?, wards 19 and 26 to 38); Palayamkottai Zone (23.160 km?,
wards 11 to 18 and 20 to 25), and Thachanallur Zone (33.258 km?, wards 1 to 10, 39, 54 and
55). For sewerage, based on the topography and physiographical features, city is divided into 2
sewerage systems: one on the west of Tamirabarani River, and another on the east of the river.
Current subproject deals with the provision of sewerage system in the area East of the river, which
include 3 Wards (Wards 8 to 10) of Thatchanallur Zone, 14 wards (ward no 11 to 18, 20 to 25) of
Palayamkottai Administrative Zone, 14 Wards (Wards 19, 26 to 37 and 38 Partial) of Melapalayam
Zone. Of these 31 wards, ward nos. 9, 11 to14, 16,19 to 33, 35 and 36 are provided with sewerage
facilities through the NRCP scheme implemented in 2007.

B. Existing Sewerage System

10. Until now, two sewerage schemes have been commissioned in TCMC area. First one was
commissioned in 1989 in the then Tirunelveli municipality (prior to its formation as municipal
corporation in 1994) and the second scheme funded under the National River Conservation
Program of Government of India was commissioned in 2007. Both of these cover about 55% of
the present municipal corporation area.

11. The 1989 sewerage scheme covers 12 wards (41 to 51) - 9 wards in full and 3 wards in
part, of Tirunelveli and Palayamkottai Zones of the present TCMC area. Total length of sewers is
about 40 km, and the sewage collected flows by gravity to a pumping station located at
Nainarkulam, from where it is pumped through a pumping main of 5.5 km length to the waste
stabilization pond (WSP) based sewage treatment plant (STP) (of 24 MLD capacity) at
Ramayanpatti. At present this system laid is not in working condition; sewers and manholes
chocked with grit, sludge and solid waste, infrastructure damaged, and is not able to collect the
sewage from house and convey to STP. A detailed survey of existing sewerage system conduct
during detailed project report (DPR) preparation and found that it is beyond any repair or
rehabilitation. At present, part of the sewerage scheme commissioned in 2007 drains into the
collection well of Nainarkulam pumping station, and the same is pumped to the STP. The pumping
station is currently in working condition, but requires rehabilitation. There is also a sewerage
scheme implemented by Tamil Nadu Housing Board (THB) in 1989 THB colonies in Melapalayam
Zones, but at present this scheme is also defunct.



12. The 2007 sewerage scheme covers 32 wards of TCMC (10 wards fully and 22 wards
partially). Scheme comprises about 187 km sewer lines, 12.55 km of pumping main, 3 pumping
stations located at Kuruchi, Vanarpettai and Balabhagyanagar. In addition, the old pumping
station at Nainarkulam is also used. A STP on Waste Stabilization Pond Technology is
constructed at Ramayanpatti with a capacity of 24.2 MLD, and the details of which are presented
below. At present, this scheme is functioning well.

i) Tirunelveli City Municipal Corporation Total Area — 108.64 km?;
i Covered under existing UGD — 23 km?;

ii Total Length of Road in Tirunelveli City Municipal Corporation — 1019 km;
iv Covered Under existing UGD — 187 km;

v Pumping/Main Pumping Station — 4;

Vi) STP (WSP) — 1 No. — 24 MLD;

vii)  This existing UGD commissioned in the year 2007.

o~~~ o~~~
~ ~—

13. UGSS to Tirunelveli. Though theoretically 55% of the municipal area is covered with
sewerage system with the above two schemes, the functional sewerage system covers only about
30-35% area. Due to lack of proper sewerage system, wastewater normally flow in the open drains
and flow into River Tamirabarani. River water is highly polluted, carries mostly wastewater.
Hence, Tirunelveli City Municipal Corporation proposed to develop sewerage system to cover
entire town. The city based on physiographic features is divided into two sewerage schemes, river
being the main determining factor. Sewerage system Phase Il is proposed for area west of
Tamirabarani and Sewerage System Phase Il is proposed for the area east of the river. Under
this subproject it is proposed to develop sewerage system Phase Ill, which covers entire area of
the municipal limits on the East of the river.

14. UGSS System in West of Tamirabarani (Phase Il). Under this phase, it is proposed to
develop sewerage system 1, which covers entire area of the municipal limits on the west of the
river. West of River Tamirabarani covers Tirunelveli administrative zone (full), Melapalayam
administrative zone (partial) and Thachanallur administrative zone (partial).

15. Topographically, major portion of the project area slopes into Thamirabarani River.
System-1 is further divided in to three sewerage zones with three pumping stations and 11 sewage
lifting stations. Areas contributing sewage flow to existing pumping stations are considered as
separate zones, namely Zone 2 (Nainarkulam Pumping Station) and Zone 2 (Balabhagya Nagar
Pumping Station). Areas/sections of streets omitted in these zones are proposed with new sewer
lines and connected to the existing sewage collection system of 2007. Sewage from Zone 1 areas
will be collected at the proposed pumping station 1 to be located adjacent to the ULB
Slaughterhouse. A separate pumping main from pumping station 1 is proposed to be laid to the
existing STP at Ramayanpatti. Upgrades to the existing pumping station at Nainarkulam and
Balabhagya Nagar are also proposed as part of this subproject to handle existing and added
flows. Sewage generated in the entire System-| is proposed to be conveyed by two pumping
mains from the Pumping stations and treated at the existing STP of WSP technology at
Ramaiyanpatti.

16. This phase is currently under procurement stage and works are expected to be completed
by end of 2020.



Table 1: Works to be Completed under Phase lll

Sl. No. Details Information
1 Total Number of Sewerage Zones 3
Zone 1, Zone 2 and Zone 3
2 |Total Number of Pumping Stations 3
3 |Total Number of Lifting Stations 11
LS1to LS 11
4 |Total Sewer Length Proposed (km) 234.135
5 |Total Number of Manholes 8,928
6 |Gravity Sewers Size ranges from (mm)| 200 to 700
7 |Pumping Mains Size ranges from (mm)| 150 to 700

Figure 1: Schematic Diagram of Sewage Pumping System
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17. Sewage Treatment Plant. A WSP based STP with design capacity of 24 MLD was
constructed under the National River Conservation Project (NRCP) and commissioned in 2007.
STP consists of the following units: (i) manual screening; (ii) manual grit removal; (iii) flow division
system to different treatment units; (iv) anaerobic ponds; (v) facultative ponds; and (vi) maturation
ponds. At present, the existing STP received around 8 MLD of sewage. Details of STP units
presented below:

Table 2: Components of Existing Sewage Treatment Plant
Component Size Detention Period No. of Units
(m)
Length Breadth Depth

Anaerobic Pond 108.50 38 3.0 1 day 2
Facultative Pond 315.00 110 1.5 4 days 2
Maturation Pond | 195.00 117 1.5 5 days 1
Maturation Pond Il 156.00 125 1.5 5 days 1
Maturation Pond Il 150.00 128 1.5 5 days 1
Maturation Pond IV 156.00 125 1.5 5 days 1
Laboratory 6.00 4

18. Adequate capacity of sewage treatment plant is available for system to be provided in
Phase I, but due to non-functional sewers, the sewage volume that reaches STP is very less. Of
the total design capacity of 24 MLD, currently only 8-9 MLD reaches the STP. It is therefore not



proposed to augment the capacity of STP for the Phase Il project. Though the total sewage
generation from the Phase Il project area will be higher than the available capacity of this STP,
considering the connectivity achieved in the existing scheme the sewage flowing into the STP
would be much lower and hence it can safely accommodate sewage from the project area fully
for many more years if not till intermediate year (2035). Intermediate Stage (2035) estimated
sewage generation is 27.5 MLD. Existing STP is capable of handling flows for period beyond 2020
and is compliant with the government mandated discharge standards. It is decided to utilize full-
capacity of existing STP and subsequently upgrade process or add additional ponds. TCMC is
also formulating a project to sell treated wastewater to nearby Special Economic Zone which may
require process modification. Therefore, presently no modification proposed to existing STP.
Further, new STP is also proposed for handling sewage received from areas east of river under
a separate sub-project. Thus, the existing capacity is retained and no augmentation proposed as
of now for meeting demand of areas west of the river, which is part of this this subproject.

19. Proposed sewerage system. Tirunelveli City Municipal Corporation proposed to develop
sewerage system to cover entire town. The city based on physiographic features is divided into 3
sewerage schemes, river and railway line being the main determining factors. Sewerage system
1 is proposed for area west of Tamirabarani and Sewerage Systems 2 and 3 are proposed for
the area east of the river (Figure 2). There will be separate STPs to cater to east and west areas.
Under this subproject it is proposed to develop sewerage system 1, which covers entire area of
the municipal limits on the west of the river.

20. Topographically, major portion of the project area slopes into Thamirabarani River. Phase
[l is further divided in to three sewerage zones with three pumping stations and 18 sewage lifting
stations. Areas contributing sewage flow to each pumping stations are considered as separate
zones, namely Zone 4 (Vannarapettai Pumping Station), Zone 5 (Kurichi Pumping Station) and
Zone 6 (Kumaresan Nagar). Areas/sections of streets omitted in these zones are proposed with
new sewer lines and connected to the existing sewage collection system of 2007. Sewage from
Zone 4 areas will be collected at the existing Pumping Station 4 located at Vannarapettai Pumping
Station. Sewage generated in the entire Phase Ill area is proposed to be conveyed by a single
pumping main from the Vannarapettai Pumping station pumping station 4 is proposed to be laid
to the proposed STP at Ramayanpatti. Upgrades to the existing pumping station 5 at Kurichi is
also proposed as part of this subproject to handle existing and added flows. A separate pumping
main from pumping station 5 is proposed to be laid to the existing Vannarapettai Pumping Station.
Sewage from Zone 6 areas will be collected at the proposed pumping station 6 located at
Kumaresan Nagar Pumping Station. A separate pumping main from pumping station 6 is
proposed to be laid to the existing Kurichi Pumping Station. Also, new STP is proposed with 34
MLD capacity (2 modules of 17 MLD).






Figure 3: Proposed Sewerage System
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km = kilometer, MLD = million liters per day, PS = pumping station, STP = sewage treatment plant.

21. TCMC is the responsible agency for providing basic urban services including sewerage in
the city, and is the implementation agency for this subproject. Detailed project report for the
proposed underground sewage scheme is prepared by TCMC with the assistance of a Consultant.

C. Proposed Project

22. Following table shows the nature and size of the various components of the subproject.
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 capital per day, based on sewage generation rate of 80% of water supply. System
is design with gravity flow as far as possible, however topography do 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. The sewage collected will of 34 MLD
during the base year and will be treated in the proposed new STP at Ramaiyanpatti. The STP is
proposed for the present flow with total capacity of 34 MLD (17 MLD - two set of modules). The
process technology of the proposed STP is waste stabilization pond (WSP).
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Table 3: Proposed Underground Sewerage System Subproject Components

Infrastructure Function Description Location
Sewer Collect wastewater 417 kilometers (km); Sewers will be laid underground in the roads
network from houses and 200 to 300 millimeters (mm) dia: double walled corrugated (DWC) and internal streets in the project area in
convey to lifting / pipes (367 km) Tirunelveli that covers entire area on the East
pumping stations by 200 to 750 mm dia: cast iron pipes (50 km) of Tamirabarani River. This area included old
ravit Diameter . city area, which is very congested and has
s (mm) Length (m) Percentage Material vel)rly narrow roads. Sgwersgwill be laid in
200 391621 93.84% | DWC/CI LA almost all roads and internal streets in the
250 7832 1.88% | DWC/CI LA project area
300 3132 0.75% | DWC/CI LA
350 1728 0.41% | CILA
400 2500 0.60% | CILA
450 1447 0.35% | CILA
500 1607 0.38% | CILA
600 4474 1.07% | CILA
700 2834 0.68% | CILA
750 165 0.04% | CILA
100%
Manholes
15413 no,s
Sewage Convey sewage from 37 km; 150 — 1000 mm dia cast iron pipes Pumping mains will be laid from lifting
umpin lifting stations to higher Diameter Length . stations to nearby higher level manhole, and
pmainlC; ’ Ieve?manholes; an%l (mm) (mg) Percentage Material from 3 pumping );tat?ons to STP. These will
pumping stations to 150 7.99 21% | Cl be laid mostly along wider main roads.
sewage treatment plant 200 8.15 22% | CI
(STP), under pressure 250 8.87 24% | Cl
300 1.6 4% | CI
800 3.5 9% | CI
1000 7.3 20% | Cl
Sewage lift Collect sewage from 18 Lift well will be constructed on the road

stations (LS)

low level sewer and
pump to higher level
manholes

Components of LS
e  Suction well of dia 1.0 meters (m) to 5.0 m and depth 4.5

— 8.5 m (closed) with a vent pipe

¢ Non-clog submersible pump sets

e  Control panel box

shoulder (and in the road itself when there is
no earthen shoulder). Lift stations are
essentially proposed as enlarged manholes
fitted with two small capacity sewage pumps
and a curb or road-side wall mounted Pump
Control Panel. Lift stations are proposed at
following locations:

LS12 Tholkapiyar Street

LS13 Thirukurippu Thondar Street
LS14 Ulagaamman Kovil Street
LS15 Maruthi Nagar

LS16 Senthil Nagar




11

Infrastructure Function Description Location

LS17 Kilanatham Melur Road

LS18 Tiruvanathapuram

LS19 Kakkan New Colony

LS20 Andal Nagar

LS21 Ragumath Nagar

LS22 Police colony

LS23 Saranya Park

LS24 I0B Colony

LS25 V.M.Chatram

LS26 Achimadam

LS27 Melanatham

LS28 Karunkulam

LS29 Anbu Nagar
Sewage Collect sewage from lift | New: 1 New pumping station proposed near
pumping stations and pumping Components of SPS Kumaresan nagar, urban local body (ULB)

stations (SPS)

stations and pump to
sewage treatment plant

e Screen well
Dia 3.5 m and depth 4.39 m
o Grit well
Dia2.50 m and depth 6.14 m
e  Suction well
Dia 3 m and depth 8.30 m
¢ Non-clog submersible pump sets
Rehabilitation: 1
Augmentation of capacity with creation of new suction wells within
the existing pumping station

owned land currently vacant.

Existing pumping station is located at Kurichi

House service
connections

Collect sewage from
individual houses and
convey into network

e 43532 (domestic)

At each household, connected to

wastewater outlet drain

STP Treatment of collected | NEW Proposed STP will be installed in
sewage to comply with | STP Capacity 34 MLD (2 modules of 17 MLD each) Ramaynpatti for the sewage collected in
disposal standards Proposed process: Waste Stabilization Pond Eastern side of Tamirabarani. STP will be
prescribed by Tamil Components: located within a large campus that is holding
Nadu Pollution Control | e Anaerobic pond the existing STP in the overall land extent of
Board (TNPCB)  Facultative ponds 180 Acres. Selected site is located ideally

o Maturation ponds away from the residential areas.
Disposal For the agriculture e The treated sewage will be disposed through the irrigation channel | The treated sewage will be disposed through

purpose

abutting the STP site.

the irrigation channel which is presented in
abutting the project site of proposed STP.
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D. Implementation Schedule

23. Bids for civil works will be invited in March 2018, and the contract will be awarded by
August 2018. Construction is likely to start in July 2018, and will take about 36 months to
complete. Detailed implementation schedule (including design/pre-construction, construction,
commissioning, and operation phases) will be provided in the updated |IEE per detailed design.

il POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK
A. ADB Policy

24. 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.

25. 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:

(i) 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.

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

26. 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.

27. Public disclosure. ADB will post the safeguard documents on its website as well as
disclose relevant information in accessible manner in local communities:

(i) Final or updated IEE upon receipt; and
(i) Environmental monitoring reports submitted by the implementing agency during
project implementation upon receipt.
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B. National Environmental Laws

28. Environmental assessment. The Government of India 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.

29. Category A projects require Environmental Clearance from the central Ministry of
Environment, Forests and 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.

30. Category B projects require environmental clearance from the State Environment Impact
Assessment Authority (SEIAA). The state level EAC categorizes the project as either B1 (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.

31. 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.

32. Applicable environmental regulations. Besides EIA Notification 2006, there are various
other acts, rules, policies and regulations currently in force in India that deal with environmental
issues that could apply to infrastructure development. The specific regulatory compliance
requirements of the subproject are shown in Table 4.

Table 4: Applicable Environmental Regulations

Law Description Requirement
Water  (Prevention | Act was enacted to provide for the prevention | A new STP of 34 MLD capacity (WSP
and Control of | and control of water pollution and the | Technology) proposed in the
Pollution) Act of | maintaining or restoring of wholesomeness of | subproject.

1974, Rules of 1975,
and amendments

water. Control of water pollution is achieved
through administering conditions imposed in
consent issued under to this Act. All pollution
potential activities will require consent to
establish (CTE) from Tamil Nadu Pollution
Control Board (TNPCB) before starting
implementation and consent to operate (CTO)
before commissioning.

Consent is to be obtained from TNPCB
for the proposed STP prior to start of
subproject operation

Environment
(Protection) Act,
1986 and CPCB
Environmental
Standards.

Emissions and discharges from the facilities to
be created or refurbished or augmented shall
comply with the notified standards

To comply with applicable notified
standards
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Law Description Requirement
Noise Pollution | Rule 3 of the Act specifies ambient air quality | To comply with the noise standards.
(Regulation and | standards in respect of noise for different
Control) Rules, 2000 | areas/zones.
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 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

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 | Appendix 2 provides applicable labor
decisions based upon personal characteristics | laws including amendments issued
unrelated to job requirements. The contractor | from time to time applicable to
shall base the employment relationship upon | establishments engaged in
equal opportunity and fair treatment, and shall | construction of civil works, which will
not discriminate with respect to aspects of the | need to be followed by the project
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.

33. 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 necessary
clearances/permission prior to start of construction.

Table 5: Clearances and Permissions Required for Construction

S. | Construction Statutory Statute under which | Implementation | Supervision
No Activity Authority Clearance
is Required
1 | Tree Cutting Department of | Clearances from the | Program Implementing
Forest and authorities as per the | Implementation | Agency and
District TamilNadu Timber | unit(PIU) Program
Collector Transit Rules, 1968 or management
latest. unit (PMU)
2 | Hot mix ;alrrilt.NadCU o Consent to establish | Contractor PIU
lants, ofiution Lontrol - | and consent to
%rushers and | Board (TNPCB) operate under Air
Batching Act, 1981
plants
3 | Discharges TNPCB Consent to establish | Contractor PIU
from and
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traffic
diversion
measures

SP 550f IRC codes

S. | Construction Statutory Statute under which | Implementation | Supervision
No Activity Authority Clearance
is Required
construction consent to operate
activities under
Water Act, 1974
4 | Storage, TNPCB Hazardous Wastes Contractor PIU
handling (Management and
and transport Handling) Rules.
of 1989 Manufacturing,
hazardous Storage and
materials Import of Hazardous
Chemicals Rules,
1989
5 | Sand mining, | Department of | Not applicable Contractor PIU
quarries and Geology and
borrow mining, Contractor to obtain
areas Government of material from the existing
Tamil Nadu government licensed
(GOTN) mines / quarr.ies; .
Contractor will require
prior approval of PIU for
obtaining material from a
particular source. PIU to
review and approve only
existing licensed mines
6 | New quarries | Ministry of Not applicable Contractor PIU
and borrow environment,
Forest, and No new quarries/borrow
areas Climate Change areas will be created for
(MOEFCC) the subproject.
7 | Groundwater | Public Works (Groundwater) Contractor PIU
extraction Department Tamilnadu
Groundwater
Development and
Management Act
2000
8 | Disposal of Tamilnadu Hazardous Wastes Contractor PIU
bituminous State (Management and
wastes Pollution Handling)
Control Rules. 1989
Board
9 | Temporary - MoRTH 112 Contractor PIU

34. ADB SPS 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 Environmental, Health and Safety Guidelines (both General
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Guidelines and sector specific guidelines of water and sanitation projects to be referred
(http://www.ifc.org/wps/wcm/connect/topics_ext_content/ifc_external_corporate_site/sustainabili
ty-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 PIUs 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, 2009.

Table 6: WHO Ambient Air Quality Guidelines
Table 1.1.1: WHO Ambient Air Quality Guidelines”,®

Averaging Guideline value in
Period pg/m®

125 (Interim target1)
50 (Interim target-2)
20 (guideline)

10 minute 500 (guideline)
Nitrogen dioxide (NO2) 1-year 40 (guideline)
1-hour 200 (guideline)
Particulate Matter 1-year 70 (Interim target-1)
PMio 50 (Interim target2)
30 (Interim target-3)
20 (guideline)

Sulfur dioxide (SO2)

24-hour 150 (Intenim target1)

100 (Interim target2)

75 (Interim target3)
50 (quideline)

Particulate Matter 1-year 35 (Interim target-1)

PMzs 25 (Interim target-2)

15 (Interim target3)
10 (guideline)

24-hour 75 (Interim target-1)
50 (Interim target2)
37.5 (Interim target3)

25 (quideline)
Ozone 8-hour daily 160 (Interim target1)
maximum 100 (quideline)

Table 7: World Bank Group’s EHS Noise Level Guidelines

Table 1.7.1- Noise Level Guidelines™

One Hour Lag (dBA)
Receptor Daytime Nighttime
07:00-2200 22:00-07:00
Residential; institutional; 55 45
educational®s

Industrial; commercial 70 70
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Iv. DESCRIPTION OF THE ENVIRONMENT
A. Methodology Used for Baseline Study
35. 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.

36. The literature survey broadly covered the following:

(i) Project details, reports, maps, and other documents prepared by technical
consultants, TCMC, ADB project preparatory technical assistance (PPTA) team
etc.;

(i) Discussions with technical experts of the PPTA team, TNUIFSL, implementing
agency, DPR preparation agency, and other relevant government agencies;

(iii) 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.

37. Ocular inspection. Several visits to the project sites were made during IEE preparation
period in 2017 to assess the existing environment (physical, biological, and socioeconomic) and
gather information with regard to the proposed sites and scale of the proposed project. A separate
socioeconomic study was conducted to determine the demographic information, existing service
levels, stakeholder needs and priorities.

B. Physical Resources
1. Location, Area and Connectivity

38. Situated in the southernmost part of Tamil Nadu, and about 700 km southwest of capital
city Chennai, Tirunelveli is the sixth largest city in Tamil Nadu after Chennai, Madurai,
Coimbatore, Trichy and Salem. Geographically it is located at 844 N latitude and 7744 E
longitude. It is also known as Nellai and believed to be an ancient settlement. City is developed
on the west of River Tamirabarani and its twin city, Palayamkottai, is developed on the east of the
River. It is administrative headquarters of the district with same name. Tirunelveli city municipal
corporation was constituted in 1994 by merging twin cities of Tirunelveli and Palayamkottai, and
other surrounding towns and villages (Melapalayam municipality, Thatchanallur town panchayats
and 11 village panchayats).For administrative purposes, municipal area has been divided in to
four zones namely: Tirunelveli, Thachanallur, Palayamkottai, and Melapalayam. The subproject
project area encompasses the two zones of Tirunelveli and Thachanallur. These two zones are
located on the west bank of Tamirabarani River. The administrative area of Tirunelveli City
Corporation is 108.65 km?, population according to 2011 census was 473,637.

39. Tirunelveli City commands a pivotal position in the Southern Region of Tamilnadu. The
city is a popular pilgrimage and educational center. It is well connected by roads and rail network
with surrounding areas, Chennai and other parts of the country. It is an important center in south
India along the National Highway No 44 that connects India from the North to South (Kashmir to
Kanyakumari). It is also an important junction in southern railway. Nearest airport is at Tuticorin,
a coastal town, 50 km east of Tirunelveli City.
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2. Topography, Soils and Geology

40. The project region has a predominantly flat terrain occasionally dotted with small hillocks.
It is situated at about 36.39 m above the mean sea level. It has natural slope towards
Tamirabarani river in the east. No incidences of land subsidence in the project area were identified
in the past periods.

41, Diverse types of soils found in Tirunelveli region. Soils have been classified into (i) Deep
Red soil, (ii) Red Sandy Soil, (iii) Black Cotton Soil, (iv) Saline Coastal Alluvium, and (v) River
Alluvium. Major parts of the district are covered by Deep Red soil that it is suitable for cultivating
coconut and palmyrah trees. The Black Cotton Soil is found in Tirunelveli, Palayamkottai and
Sankarankoil blocks, and it is suitable for cultivating Paddy, Ragi, and Cholam etc. The River
alluvial soils, occur along the river courses of Tamirabarani and Chittar river in Tirunelveli and
Palayankottai blocks, it is suitable for cultivating Groundnut, Chillies and Cumbu. Tamirabarani
river valley is narrow but has got rich alluvial soil. The urban complex of Tirunelveli, Palayamkottai
and Melapalayam is situated in this river valley. In the project area alluvial soil is widespread along
the banks of the river and black cotton soils occurs towards the western boundary.

42. Tirunelveli district is on the southern part of the Indian Precambrian Shield comprising a
wide variety of geological formations ranging from Precambrian to recent period. The rock types
within the district can be broadly classified into (i) Charnokite group of rocks of Archean period
with Hypersthene mainly in Sankarankovil, Sivagiri and Tenkasi taluks; (ii) Gneissic group of rocks
of Archean period consisting of (a) Granitoid mica gneiss, (b) Granitic mica gneiss and Leptinites,
and (c) Mixed and composite gneiss; (iii) Shell lime stone, tuffaceous kankar, tertiary kankar,
coastal and their lands of quartenery period, recent to Holocene age. Project area has
predominant zone of quartzite beds and associated crystalline limestone and calc gneisses with
intercalated layers and bands of pyroxene granulites within the quartzite beds. There are no
known or reported cases of land subsidence in or close to the subproject area. The dominant
minerals found in the district are Limestone, Gypsum, Garnet sand, limenite and Blue metal
whereas Blue metal and Lime stone are available within the project area limit.

Figure 4: Geomorphology of Project Area
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3. Seismology

43. Bureau of Indian Standards, based on the past seismic history, grouped the country into
four seismic zones, viz. Zone-Il, -1ll, -IV and —V. Of these, Zone V is the most seismically active
region, while zone Il is the least. The project area is in Low Damage Risk Zone Il and as per the
Modified Mercalli (MM) intensity scale, which measures the impact of the earthquakes on the
surface of the earth, the project region is in MSK VI or less which indicates low intensity.

Figure 5: Seismic Zone of Project Area

KOZHIKODE_ S—><— oo A
MTPPLIR
O1NR &TO Rl = 4?|, '.l‘ ONAM
st raiinadu AAUR
TRICEDR’ wPOLLACHI TRIARIRN AL
E' A .- DINDIGUL XX\ N\
(%) H|N\ ~ 2 MADUR) " .‘6//)’ o= . Fault
N \ \ \‘, /i Sub-surface Fault
ey’ §
ALL EY ‘ RAJAPALAIYAM \ «~——— Shear Zone
.' . Neotectonic Fault
| AN
0 ILON -4 Thrust
§ |[:] - UTICORIN A 4 Neotectonic Thrust
THIRUVANATHAPURA MT] NELVELI /4 - Z.()he V : Very High Damage Risk Zone (MSK IX or more)
I Zone IV : High Damage Risk Zone (MSK VIII)
VAGERCOI Zone Il : Moderate Damage Risk Zone (MSK VII)
L Zone |l : Low Damage Risk Zone (MSK VI or less)

Source: BMTPC.
4, Climatic Conditions

44, The climate of Tirunelveli is mild. The maximum temperature is 39.4°C in the month of
May and minimum is 21.7°C in the month of January. From about the middle of February
temperature increases steadily. The weather is quite hot in April, May and June. Sometimes
reaches 42.5°C. With the onset of the southwest monsoon by beginning of June, there is some
drop-in temperature. By about the middle of October, both day and night temperatures decrease
appreciably. The period from November to January is the coolest part of the year.

45. Winds are generally light to moderate in strength. The wind direction is predominantly
towards North and West in the mornings and South and East in the evenings. Between May and
September winds are mainly north westerly or Westerly and from October to February winds are
mainly North easterly or easterly. During the months of April and May, the sky become heavily
clouded and threatening till the afternoons on many days when thunderstorms follow. In the
southwest and northwest monsoon seasons, the sky is heavily clouded or over cast.

46. Humidity is maximum in the period of October-December and found to be high in the
month of November as 98% and minimum is noticed in the month of May as 29%. The relative
humidity in general, during the year, is between 56.6% and 72.9% in the district, except during
the northeast monsoon season, when it is over 74.3%. District has a coastline and the coastal
parts are comparatively more humid.
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Table 8: Temperature and Humidity in Project Area

Month Mean Maximum Mean Minimum Humidity 8.30 hours
Normal Actual Normal Actual (%)

June 2015 31.0 35.4 22.5 27.6 56.6
July 2015 34.9 34.9 24.0 27.7 57.6
August 2015 33.3 33.9 24.5 26.9 60.4
September 2015 34.0 34.4 22.5 26.2 67.4
October 2015 33.9 33.3 23.3 25.4 74.3
November 2015 31.4 31.6 22.0 24.8 86.4
December 2015 30.5 29.7 21.6 24.5 89.9
January 2016 30.5 31.9 23.0 241 72.9
February 2016 32.3 34.1 21.0 24.2 68.0
March 2016 35.6 37.5 21.6 25.6 61.9
April 2016 36.2 39.5 23.0 27.5 58.7
May 2016 36.5 37.5 24.3 28.3 57.6

Source: District Statistical Handbook 2015-2016, Government of Tamil Nadu.

47.

There are two principle monsoon seasons: (i) southwest (June to August/September); and

(ii) northeast monsoons (October to January). Tirunelveli receives annual average rainfall of 845
mm, Main rainy season is from October to middle of January. The average rain fall in the district
is 845.1 mm, most of which is received during the northeast monsoon. Much higher rainfall, above
1,000 mm per year, is received in the district in areas close to western ghats.

Table 9: Seasonal Rainfall during Last Five Years in Project Area

Year South West North-East Winter Season | Hot Weather Total % Deviation
Monsoon Monsoon Season from Normal
Normal | Actual | Normal | Actual | Normal | Actual | Normal | Actual | Normal | Actual
2011-12 142.4 | 107.7 467.2 639.9 69.3 70.7 166.2 100.7 | 845.1 | 919.0 8.75
2012-13 142.2 36.9 467.2 515.8 69.3 98.9 166.2 169.7 | 8449 | 821.3 -2.80
2013-14 142.4 237 467.2 412.8 69.3 70.4 166.2 314.1 845.1 |1034.3 22.39
2014-15 1424 | 118.8 467.2 847.5 69.3 19.5 166.2 317.9 | 845.1 |1303.7 54.27
2015-16 1424 | 158.8 467.2 | 1050.6 | 69.3 6.8 166.2 111.1 845.1 |1332.6 58

Source: District Statistical Handbook 2015-2016, Government of Tamil Nadu.

Figure 6: Seasonal Distribution of Normal Annual Rainfall
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Figure 7: Actual Seasonal Rainfall 2011-2016
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5. Surface Water

48. The project area lies within the watershed expanse of the Tamirabarani River Basin. River
almost flows in the middle of the municipal area, with Tirunelvei old town located on west and
Palayamkottai on the east. area. Tamirabarani is a perennial river; originating from
Agastyarkoodam peak in the Western Ghats above Papanasam in Ambasamudram Taluk and
flows through Tirunelveli and Tuticorin districts of Tamil Nadu and drains in Gulf of Mannar at
Punnakyal in Srivaikuntam Taluk of Thoothukudi district. Total length of the river course is about
125 km. With origin in Western Ghats and receiving both monsoons in catchment area, river is
flows perennially. There are several dams and anicuts across river Tamirabarani and its tributaries
that provide water to irrigation, drinking and other needs to majority of population in Tirunelveli
District. There are various channels branching off from both the banks of river for irrigation. The
major lakes in the city are Nainar Lake and Udayarpetti Lake.

49. There are a number of small scale industrial units near the bank of Tamirabarani River,
which include pulp and paper, textile, state transport corporation workshops, engineering units
etc. River and canals flowing through the town are polluted due to entry of untreated and partially
treated wastewater from industries and as well as domestic sewage due to lack of proper
sewerage system.

50. Water quality of surface water bodies is classified by Central Pollution Control Board into
five (A, B, C, D and E, see box) quality classes according to their quality suitability for designated
best use. Water quality monitoring of Tamirabarani river is conducted regularly by TNPCB, and
samples are collected regularly from 12 sampling points. According to the Water quality data of
2014-15, river water quality is classified as B. Annual average value of pH of water ranged
between 6.2 and 7.7 and, Bio-chemical oxygen demand (BOD) ranged between 2.0 and 5.0
mg/l. None of these monitoring stations however are located within or near the town. These are
located far up stream or far down stream of the city.
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Table 10: Tamirabarani River Water Quality, 2014-2015

S. No.| Parameters Units Cheranmdevi | Kokirakulam | Murapanadu | Thiruvidaimarudur | Ambasamudram | Authoor | Eral | Kallidai Kurichi
1 DO mg/| 6.00 6.00 7.00 7.00 7.00 7.00 7.00 7.00
2 BOD at 27°C | mgl/l 3.00 3.00 2.00 3.00 5.00 3.00 2.00 3.00
3 COD mg/| 33.33 38.67 28.67 33.33 29.33 41.33| 29.33 32.67
4 pH pH unit 6.40 6.50 6.80 7.70 7.70 7.20 7.00 6.20
5 EC mhos/cm 110.00 144.00 220.00 80.00 65.00| 1281.00|473.00 74.00
6 Ca** mg/| 26.58 32.25 67.00 16.17 12.08| 117.67| 92.25 14.75
7 Mg?* mg/l 9.00 12.00 31.00 6.58 5.75| 115.30| 46.67 7.08
8 Na* mg/l 8.33 10.25 13.17 5.83 4.83| 106.50| 24.83 5.25
9 K* mg/| 1.50 2.10 2.60 1.30 1.30 10.80 4.70 1.30
10 POs* mg/| 0.12 0.13 0.07 0.09 0.14 0.09| 0.08 0.13
11 NO? mg/| 0.19 0.35 2.16 0.24 0.11 0.45 0.24 0.20
12 S04 mg/l 11.69 14.67 14.43 9.23 6.97 52.00( 18.70 9.06
13 Cl mg/l 15.46 17.63 25.08 12.97 10.72| 367.92| 41.67 11.55
14 F mg/l 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
15 Total Alkalinity | mg/I 37.92 45.13 83.50 25.42 18.00( 142.00|119.50 23.92
16 TDS mg/l 80.50 105.50 158.17 59.17 49.50| 878.00|347.17 55.50
17 Turbidity NTU 6.75 6.00 4.75 5.00 4.50 5.83| 6.00 5.00
18 Total coliform | MPN/100ml 56.00 82.00 45.00 45.00 46.00 62.00| 60.00 52.00

BOD = biochemical oxygen demand, COD = chemical oxygen demand, DO = dissolved oxygen, mg/l = milligram per liter, ml = milliliter, MPN = most probable
number, NTU = Nephelometric Turbidity Unit, pH = potential of hydrogen, TDS = total dissolved solids.
Source: Tamil Nadu Pollution Control Board.
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51. General Health Profile. Under Health wing two hospitals, seven dispensaries and eight
health posts are functioning. Through hospital and dispensaries, out-patient services, inpatient
services, deliveries are being carried out by qualified Medical Officers and para medical staff.

52. The general morbidity rate is 0.21 in the Corporation area. However, no persons are
affected due to vector-borne or water-borne diseases. The proposed UGSS scheme will control
the contamination of river Tamirabarani due to direct disposal of sewage.

6. Groundwater

583. 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 district
is underlain by both porous and fissured formations. The important aquifer systems in the district
are created by Weathered and fractured hard rock formations of Archaean age; and Porous
sedimentary formations ranging in age from Tertiary and Recent. The porous formations are found
as small patch in the southeastern part of the district. The porous sedimentary river alluvium is
found along the river courses and the thickness of alluvium is restricted to 5m-6 m.

54, The thickness of weathered zone in the district is up to 30 meter below ground level (mbgl).
The groundwater exploration in the district down to a depth of 200 mbgl by CGWB has revealed
that in the western part of the district potential fractures are encountered beyond 100 mbgl while
in the rest of the area, potential fractures are restricted to 100 mbgl. The well yield is in the range
of 63 to 270 liters per minute. The depth to water level in the district varied between 1.19 to 13.35
mbgl during pre-monsoon (May 2006); depth to water level varied between 0.18 to 7.97 mbgl
during post monsoon (January 2007). The seasonal fluctuation shows a fall in water level, which
ranges from -0.12 to -2.14 mbgl, and rise in water level, which ranges from 0.33 to 11.24 mbgl
(CGWB Report, 2009).

55. The estimation of groundwater resources for the district has shown that 1 block was “Semi
Critical”, four blocks were “Over-Exploited” and 14 blocks were under “Safe” category. The project
area falls under the “safe” category.
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Figure 8: Ground Water Prospects in Project Area
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56. Groundwater Quality. Ground water quality of phreatic aquifers in Tirunelveli district, in
general is colorless, odorless and slightly alkaline in nature. Groundwater quality in Tirunelveli
town is good. Following table presents the groundwater quality data from the wells located in four
localities of the town. No data on coliform available. Water fit for drinking after proper disinfection.
All the physico-chemical parameters are within the drinking water standards specified by Bureau
of Indian Standards (BIS).

Table 11: Groundwater Quality in Tirunelveli, 2014

S. No. |Parameters Units BIS Sankar Vannar Rajagopala- | 10B
Standards Nagar pettai puram Colony
1 Total Hardness | Mg/I 300-600 220 52 310 328
2 pH - 6.5-8.5 7.68 8.14 7.05 7.56
3 EC Micro.mho/cm - 789 135 1042 980
4 Ca+ Mg/l 75 - 200 50 12 88 85
5 Mg?* Mg/l 30-100 23 5 22 28
6 Na* Mg/l 200 75 7 88 75
7 K* Mg/l - 15 2 19 13
8 PO4* Mg/I - 0.21 0.02 0.27 0.16
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S. No. |Parameters Units BIS Sankar Vannar Rajagopala- | 10B
Standards Nagar pettai puram Colony
9 NO* Mg/l 45-100 3 0 6 6
10 S04 Mg/ 200 - 400 41 4 44 26
11 CI- Mg/ 250 90 14 140 146
12 F- Mg/I 1-15 0.8 0.1 0.1 0.0
13 Total Alkalinity | Mg/l 232 42 280 240
14 TDS Mg/l 500 — 2000 536 95 708 667

Source: Vijila J. et al (2015).
7. Ambient Air and Noise Quality

57. No regular ambient air or noise quality monitoring is conducted by TNPCB in Tirunelveli.
Following data shows the random monitoring conducted for 24 hours by TNCPB/CPCB to record
air and noise quality in 2014 and 2015. The data shows the oxides of sulphur and nitrogen in
ambient air is well below the ambient air quality standards, however, particular matter is about
10-20% above the standard. Dry weather conditions coupled with poor road surface and traffic
contribute to the high particulate matter in ambient air. Ambient noise levels are much higher than
the notified noise standards in residential and silence zones, and however are well within the
limits in commercial areas.

Table 12: Ambient Air Quality

Concentrations of Air Pollutants (24 hours) in pg/m3
SI. No | Monitoring day SO:2 NO2 PM1o
1 November, 2014 20 38 72
2 November, 2015 23 35 67
NAAQ standard (24 h) 50 40 60

Source: Central Pollution Control Board. Ministry of Environment, Forest & Climate Change. Ambient Air Quality and
Noise Levels: Deepawali Festival Monitoring Report 2015.

Table 13: Ambient Noise Quality

Monitoring Location Land Use of Noise Level in Noise Level in Noise Standard
Monitoring 2014 2015 (day-time)
Location (dBA) (dBA) (dBA)
Tirunelveli Old town Residential 82 61 55
Samathanapuram Commercial 64 58 65
Pettai near to Nursing home Silence 67 60 50

Source: Central Pollution Control Board. Ministry of Environment, Forest & Climate Change. Ambient Air Quality and
Noise Levels: Deepawali Festival Monitoring Report 2015.

C. Ecological Resources

58. Project area, Tirunelveli town, is an urban area surrounded by land that was converted for
agricultural use many years ago. Tirunelveli city is surrounded by vast agricultural lands. There is
no remaining natural habitat in the town, and the flora is limited to artificially planted trees and
shrubs, and the fauna comprises domesticated animals (cows, goats, pigs and chickens), plus
other species able to live close to man (urban birds, rodents and some insects). River
Tamirabarani, which flow the town, is an important part of its ecosystem. River during its course
through Tirunelveli town collects wastewater — both partially treated and untreated, from the
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surrounding areas. River has high seasonal fluctuations in flows, with very high flow during
monsoon to or no flow during summers.

59. There are no sensitive areas like forest or protected areas in the project area.
Agasthyamalai Biosphere Reserve boundary is on the west, at about 15-20 km from Tirunelveli
city, this includes several protected areas such as The Kalakad-Mundanthurai Tiger Reserve
(KMTR). KMTR is part of Agasthyamalai Biosphere Reserve (ABR) is home to 2,254 species of
higher plants including about 400 that are endemic. The fauna here includes the Asian elephant,
tiger and Nilgiri Tahr. The biosphere reserve which is recently selected as world heritage site by
UNESCO is a unique genetic reservoir of cultivated plants especially cardamom, jamun, nutmeg,
pepper and plantain.The Tirunelveli district also harbors a unique forest type called Tirunelvel
Semi Evergreen Forests. These forests are ecotones, as they are found between evergreen and
dry deciduous forests. The forest type is found in KMTR and occurs relatively in a narrow strip on
the Papanasam hills.

D. Economic Development
1. Land Use

60. Total geographical area under the Tirunelveli municipal corporation limit is 108.65 km?
(108,65 ha). As per the Master Plan of the Tirunelveli Local Planning Area which include the
TCMC area, majority of the area under the municipal limit is in undeveloped category, which
include vast agricultural lands on the outskirts, and water bodies (river, streams, lakes etc.,).
Developed area is predominantly under residential use, followed public/semi-public use, industrial
use and commercial uses. Residential developments are mostly concentrated in the heart of the
Tirunelveli town, Pettai, Kokkirakulam, Vannarapettai, South bazaar area, Kottur Road area,
Samathanapuram area and heart of the Melapalayam and Thatchanallur area. The scattered
residential developments are along Sivanthipatti road, NH7 road beyond southern side of
Government engineering college, Papanasam Road, Tuticorin Road, Tiruchendur Road,
Mukkoodal road, and Madurai road etc.

Table 14: Existing and Proposed Land Use of Tirunelveli Municipal Area

Land Use Existing (2005) Proposed (2021)
Area (in ha) % Area (in ha) %
Residential 1,202.18 11.1% 3,756 34.6%
Commercial 91.83 0.8% 265 2.4%
Industrial 216.02 2.0% 284 2.6%
Public and Semi public 529.72 4.9% 566 5.2%
Undeveloped area (agri, water bodies) 8,825.25 81.2% 5,994 55.2%
Total 10,865.00 100.0% 10,865 100.0%

Source: Master Plan for Tirunelveli LPA, Town and Country Planning, GOTN.
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Figure 9: Land Use Pattern in Tirunelveli Municipal Area
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2. Industry and Agriculture
61. Tirunelveli is a fastly developing urban center and it extends its influence over the entire

Tirunelveli district, and the surrounding districts such as Thoothukudi, Kanniyakumari and
Viruthunagar districts. It is one of the religious important centers in the State. The economy of
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Tirunelveli district is chiefly agro based, given its vast agricultural hinterland. It is also rich in
mineral resources like limestone, garnet sand etc., that contribute to the region’s economy. Small
Industrial Development Corporation (SIDCO) has developed an Industrial estate in Pettai area on
the northern part of the city. The city has the distinction of having the first spinning mill established
under co-operative movement at Pettai in 1958. Tamilnadu Sugar Corporation limited has
established a factory at Tirunelveli. Due to lime stone deposits, there are cement factories in the
vicinity of the city.

62. There are 25 medium and major industries such as Cement, Cotton yarn, Sugar, Rice
bran oil, Printing papers and flour Mill etc. Beedi rolling, safety matches making, mat weaving and
processing and manufacturing of palm fibre and articles from Palm trees and hand loom weaving
of textiles are the main household industries that are found in the city and its adjoining hinterland.
Some of the famous products from Tirunelveli area include: Korai mats from Pathamadi,
Kallidaikurichi Pappads, Karukurichi mud pots.

63. The river and the centuries old irrigation system associated with it, have made Tirunelveli
district, a major ‘rice bowl’ of Tamil Nadu. The primary crops grown in the region are paddy and
cotton; people are also engaged in the cultivation of spices and condiments (like cumbu, ragi)
groundnut, pulses, gingelly, coconut, chilies, and indigo. The most common tree is the palmyra
palm, a raw material in cottage industries.

Table 15: Zone-Wise Micro, Small and Medium Scale Establishments Industrial Units in
Tirunelveli City

Zones Number of Micro, Small and Medium
Scale Establishment Units
Thatchanallur Zone 37
Palayamkottai Zone 66
Melapalayam Zone 31
Tirunelveli Zone 60
Total 194

64. The city is also an educational hub of southern Tamil Nadu, with institutions such as
Tirunelveli Medical College, the Veterinary College and Research Institution, Tirunelveli Law
College and the Government College of Engineering. There are 23 Elementary Schools, 5 Middle
Schools and Higher Secondary Schools maintained by Tirunelveli City Municipal Corporation.
There are several other educational institutions, especially in Palayamkottai zone, established by
private agencies.

3. Infrastructure

65. Water Supply. At present, the main source of water supply for Tirunelveli Corporation is
from River Tamirabarani. There are infiltration wells constructed near or along the river at several
places in the upstream (1 - 2 km) of Tirunelveli town. Wastewater of the towns joints the river
downstream of these infiltration wells. The water is treated at Kondanagaram, Manappadaiveedu,
Tirumalaikolunthupuram, Krukkuthurai, Suthamalli and Tiruvannathapuram. There are 56 over-
head tanks with capacity of water of 36.45millionlitres. About 55 MLD of water is supplied to the
citywith per capita supply of 116 Ipcd from 11 head works, covering 55 wards.The treated water
is distributed to the city through 40,153 domestic and 2,003 commercial connections, 1,264 public
fountains. This is being supplemented by 2.88 MLD water extracted from underground sources
through 1,436 bore wells. The distribution system consists of rising mains and distribution lines
with a total length of 335.74 km of distribution lines and 17 km rising mains.
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66. A new water supply scheme has been designed to meet the growing demand of the
Corporation area that envisages supply of 135 Ipcd with 5% treatment losses and 10% for
transmission and distribution losses. Ariyanayagipuram Anicut across River Tamirabarani is
proposed as source for the water supply improvement scheme to Tirunelveli Municipal
Corporation. This Anicut is located at about 5 km upstream of Tirunelveli.

67. Sewerage. Tirunelveli town and junction of the Corporation area have underground
drainage systems from 1989. The remaining areas manage sewage through septic tanks and
public conveniences. The corporation is divided into 4 Administrative zones. The sewage
generated from each zone is collected through a network of street sewers to a collection well. The
sewage collected in each zone is pumped to the sewage treatment plant constructed at
Ramaiyanpattai of capacity 24.20 MLD by adopting Waste Stabilization Pond system. The treated
effluent is let into the open channel and utilized for Agriculture. The total length of sewer line is
187.272 km with 7924 manholes. The total number of house service connections is 22,226.

68. Solid Waste Management. Sanitation in the Tirunelveli Municipal Corporation is
effectively operated by 17 sanitary units each one composting of two to four wards. Each unit is
headed by a Sanitary Inspector assisted by Sanitary Supervisor and is allotted necessary
equipment, manpower and vehicles for the SWM. About 100 metric tonnes of solid waste is
collected from the city daily in door-to-door collection. The per capita waste generation was is
about 350 gram per day and total generation is around 180 tons per day.

69. Transportation. Tirunelveli city being the district headquarters of Tirunelveli, has an
extensive transport network. It is well connected to other cities of Tamil Nadu by the National
Highway (NH7). In terms of railways, Tirunelveli Junction is one of the oldest and most popular
stations in Indian Railway. A large network of inter-state and intra-state buses ply to various
destinations from Tirunelveli. There is a good co-existence of both private and public transport in
the city round the clock. The closest airport to the city 