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CURRENCY EQUIVALENTS
(as of 1 January 2021)

Currency unit Il ndi an rup

:
1.00 = $0.0137
$1.00 = 73.094

ABBREVIATIONS
To be Added

WEIGHTS AND MEASURES

°C - degree Celsius

dB(A) - decibel acoustic

ha - hectare

km - kilometer

km/h - kilometer per hour

kWe - kilowatt-electric

kV - Kilo volt(s)

kVA - kilo Volt-Amps

kW - kilowatt

m - meter

mm - millimeter

MVA - Megavolt Ampere

MW - Megawatt

m3 - cubic meter

m3/hr - cubic meters per hour

mg/I - milligrams per liter

m/s - meters per second

MTPA - metric tons per annum

MW - megawatt

ppm - parts per million

ppt - parts per thousand

rpm - revolutions per minute

eglfm - microgram per cubic meter
NOTES

The fiscal year (FY) of the Government of India ends on 31 March. FY before a
calendar year denotes the year in which the fiscal year ends, e.g., FY2020 ends on
31 March 2020.

In this report, "$" refers to US dollars.
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EXECUTIVE SUMMARY

1. Chennai, the capital city of the state of Tamil Nadu, is part of the Chennai
Metropolitan Area (CMA) that is home to over 8 million people and plays a vital role in the
economy of South India.! Like other metropolitan areas in the country, CMA is currently
facing the challenges of accelerated urbanization growth that have considerably strained
the areads transportation system. The i
regional economy and job creation, which in turn necessitates improvement in ease of
travel and connectivity.

2. Chennai Metro Rail Limited (CMRL), a joint venture of the Government of India (Gol)
and the Government of Tamil Nadu (GoTN) with equal equity ownership, is responsible

for implementing, oper at i ngosysem.cCMRhaléveldpedi ni n g

the Comprehensive Mobility Plan for CMA in 2015 and identified three corridors (corridors
3, 4, and 5) for the second phase of
transportation capacity constraints.

3. Gol requested the Multilateral Development Banks 2 (MDBs) to assist the
implementation of 29.142 km line connecting Chennai Mofussil Bus Terminal (CMBT) to
Okkiyam Thoraipakkam Metro (Ok. Tho) including 28 stations (CMBT and Ok. Tho stations
are not included in the 28 stations per the detailed design consultant). This section
(Balance C5) forms part of Chennai Metro Rail Corridor 5 sharing 4 stations in common
with Corridor 4, allowing interchange with Corridor 3, Corridor 1 and Corridor 2 of Phase |
Metro and MRTS and connecting with suburban railway system. Remaining section of the
Corridor 5 from Madhavaram to CMBT which is being financed by Japan International
Cooperation Agency (JICA) constitutes one of the Associated Facilities to Balance C5.

4, The capital cost of Balance C5 including taxes and duties for December 2018 is
estimated at USD 1,037 million, USD 107.51 million as compensation for land and
structures, and Resettlement & Rehabilitation (R&R). It is estimated that project will be
implemented over a period of 53 months from the date of award of civil works. CMRL will
take full responsibility of the implementation of Corridor 5.

5.  As per provisions of the EIA Notification 2006 and its subsequent amendments by
the Ministry of Environment, Forests and Climate Change (MoEF&CC), Metro Rall
Projects are exempted from requirements of Environmental Clearance (EC). However, as
the alignment passes through Nanmangalam Reserved Forest between Velakallu and
Medavakkam Koot Road, the forest clearance of alienation of forest land to non-forest use
will be required. Tree felling permission is required only for Private forest, hill area or
sandalwood trees: therefore separate permission not required for the Balance C5.

6. AsperMDBs 6 Environment aP, this prajectBas beerachtegbrisedi ci e s
as OAO6 due to the si g.rEnvironmeatal timpactragsessmers (El&)nt i ci p

was conducted accordingly. The EIA report comprising baseline data on existing
conditions of physical, ambient and ecological environment, together with the identified
and anticipated environmental impacts and proposed mitigation measures, has been

prepared in accordance with Golds | egislative

1 Indian National Census, the Census Organization of India, 2011.
2 Asian Development Bank (ADB) and Asian Infrastructure Investment Bank (AlIB).
SADBO6s Safeguard Pol i cyandtlatBednse rEtn v(ii S PP )mentad, and
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7. The implementation of the Corridor 5 is expected to generate environmental and
socio-economic benefits in terms of decreasing air pollution from replacing the diesel-
fueled transportation and from traffic congestion and serving the growing travel demand.

8. As per the proposed alignment and design details, standard Gauge (1435mm) will
be adopted with a minimum track center distance of 4000 mm, 16-ton maximum axle load
capacity and a design speed of 80 kmph. The elevated station is generally located on the
road median at 140 m long and 24 m wide and is a three level structure, with a minimum
vertical clearance of 5.50 m under the concourse. To reduce physical and visual impact of
the elevated station, stations have been made transparent with minimum walls on the
sides. Signaling system shall be adopted for Balance C5 in line with the remaining section
of Corridor 5. Rolling stock is of light weight stainless steel/aluminum body for energy
efficiency. Universal accessibility has been reflected in the design following international
best practices. Green building features like rainwater harvesting, solar energy panels at
el evated stationso® roof s, wi | | be considered i

9. The terrain along Balance C5 alignment is mostly flat, no more than 3 m above mean
sea-level. The soil along the alignment is clayey, sandy and hard rock. Balance C5
alignment is located about 2km from the Guindy National Park, however, the wildlife
clearance is not required but project activities will strictly follow the guidelines issued by
MoEF&CC regarding the prohibited, regulated and permitted activities and consultations
with the Tamil Nadu Forest Department. The alignment is approximately 1km away from
Nanmangalam lake which is home to a number of bird species; it also runs along existing
road passing through Pallikaranai marshland which is also home to a wide variety of birds
and other fauna. Diversion of 7,570 sqm scrub forest land will be required for the stretch
traversing the Nanmangalam Reserve Forest. 305 trees are likely to be felled along the
corridor up to Ok. Tho.

10. Despite the seemingly abundant sources of water, Chennai suffers continuously
from water stress since the entire basin is dependent on rainfall. Water samples has been
collected from 7 locations and tested for its quality as per the IS 10500 (drinking water
standard).The outcome of the analysis shows most of the key water quality parameters
are well within the prescribed permissible limits except for Total Dissolved Solids (TDS) at
Global Hospital, turbidity at Alwarthirunagar and Global Hospital, calcium at MIOT Hospital
and Medavakkam junction, aluminium at Global Hospital, kaplana Hospital at
Adambakkam, Madipakkam Koot Road and Velakallu bus, hardness at MIOT Hospital,
Medavakkam junction and Global Hospital and mercury at alwarthirunagar and MIOT
Hospital.

11. Ambient air quality (AAQ) monitoring has been conducted for the sensitive receptors
along the Balance C5. The outcome of the AAQ results shows that Particulate Matter,
Sulphur Dioxide (SO2) and Nitrogen Dioxide (NO2) were within the permissible level of
National Ambient Air Quality Standards (NAAQS). Concentration of Carbon Monoxide
(CO) exceeded the permissible level of NAAQS in all the monitoring locations but was
within WHO guideline.

12. The Ambient Noise Levels monitored at 7 locations along the alignment were above
the national and international permissible limits. Noise levels were also monitored at 10
sensitive locations belonging to the silence zone, with 50% slightly exceeding Gol
standards of 50dB the daytime limit (none per WHO guideline of 55dB), and none
exceeding 40dB the night-time limit. The predominant source of ambient noise at
monitored locations is due to road traffic. All the monitoring stations are located on urban
arterials and regional highways. A noise study is ongoing and the full baseline will be
updatedpr i or to contractoré6és mobilizati on.



*OFFICIAL USE ONLY
8

13. Peak VdB vibration level at 6 out of 8 monitored locations is found to exceed
acceptable criteria for ground borne vibration prescribed by the Federal Transit
Administration (FTA) USA and Railway Design and Standards Organisation (RDSO) India
which are more valid for operation of this project. However the observed levels at all 8
locations ranging from 0.049 mm/sec to 2.090 mm/sec are well below the construction
vibration damage criteria for blasting as per Indian authorities, the Directorate General of
Mines Safety (DGMS) and that Central Institute of Mining and Fuel Research (CMFRI or
CMRI) which are relevant only if blasting is undertaken during construction. A full baseline
wi || be collected prior to contractoros mobil:i

14. Based on the analysis of project and environmental settings, a detailed assessment
of potential impacts with respect to project location and design, construction and operation
has been carried out. For each of the anticipated adverse impacts, mitigation measures
have been proposed as part of the Environmental Management Plan (EMP). The key
positive environmental impacts of Balance C5 include reduced use of private vehicle
leading to exhausted gas reduction; road congestion status; road safety improvements;
increased accessibility and mobility, and a modest reduction in greenhouse gas emissions.
The main residual negative impacts of Balance C5 include fugitive and point source dust
emission, noise from construction and operation, disposal of large quantities of
construction wastes, and occupation and community health and safety, which are mainly
temporary and localized, and can be well managed through implementation of EMP and
good international industry practice.

15. The main mitigation measures proposed are as follows: (i) to plant twelve saplings
for each tree to be cut as against ten saplings ordered for infrastructure projects by the
Honorable Madras High Court, with estimated compensatory afforestation cost in place
accordingly; (ii) noise reduction measures (i.e. noise barriers at sensitive receptor
locations); and (iii) reuse of excavated material where feasible and disposal of construction
waste in a regulated manner. Balance C5 will take into consideration the climate change
effects of an anticipated continuous increase in ambient temperature, intensity of cyclones
and storm surge, heavy precipitation events, and sea level rise in the future. The alignment
being elevated inherently contributes to climate adaptation of flooding risks. Climate
mitigation to be integrated into Balance C5 design include: (i) using solar panels on station
buildings and roofs to reduce the extensive use of grid-generated electricity supplied to
the station for its operation and maintenance; and (ii) through better station roof design,
providing for rainwater harvesting by channeling rainwater through gutters and pipes to
either harvesting pits in the ground or to recharge groundwater.

16. Various alternatives such as modes of transport, alignment, proposed design etc.

have been considered and analyzed for its likely impacts on various environmental and

social parameters. Additionally, an evaluation of potential environmental and social

i mpacts in terms of 6withd and o6éwithoutd pr o,
justification of Balance C5.

17. Meaningful public consultations were carried out with communities on the alignment
during EIA preparation and will continue before start of implementation of Balance C5 and
throughout its implementation. Public consultations highlighted opinions of participants on
benefits of Metro in terms of reducing congestion on roads. The EIA report and its Tamil
executive summary will be disclosed atthe CMRL and Websited with habd copies
at the project site.

18. Grievance Redress Mechanism (GRM) has been proposed for Balance C5
comprises the procedures to address grievances (i) first at the Project Implementation Unit
level, (ii) second at Grievance Redress Committee (GRC), to ensure grievances from
Project Affected Peoples (PAPs) and workers are addressed to facilitate timely project
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implementation. The GRC will be formed which will have representatives from Contractors,
General Consultant (GC), CMRL, local administration, and PAPs. Unsatisfied PAPs will
have the option to escalate the grievances at any point of time.

19. An EMP with institutional arrangements, budgetary provisions, schedule for EMP
implementation and its monitoring has been prepared, including appropriate mitigation
measures, provisions related to occupational health and safety, labour camp and
construction site management, traffic and public utility management etc. to address all
impacts during Project pre-construction, construction and operation phases. The EMP
forms part of the bidding document of the civil works contractors. In addition, stringent
monitoring requirements and actions have been included in the Environmental Monitoring
Plan (EMoP) on ambient impacts on air, water, and noise and vibration levels. Bi-annually
monitoring reports will be prepared by GC and submitted to lenders through CMRL. A
third-party monitor will also monitor work independently and submit verification reports to
CMRL and lenders. The preliminary estimated cost of the EMP including implementation
and monitoring is USD 3.78 million (INR 276 million). This cost estimate is exclusive of
land acquisition and R&R cost.

20. Benefits far outweigh negative impacts. Overall, the major environmental impacts
associated with Balance C5 are limited to the construction period and can be mitigated to
an acceptable level by implementation of recommended measures and by best
engineering and environmental practices. The EMP and EMoP shall be revised if
necessary, for any unanticipated impacts, during project implementation or if there is any
change in the project design and with approval of lenders.
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1. INTRODUCTION

1.1 Background

1. Chennai Metropolitan Area (CMA) comprises the city of Chennai, 8 Municipalities,
11 Town Panchayats and 179 Village Panchayats in 10 Panchayat Unions. The extent of
CMA is 1189 sg.km. The CMA is covered under three Districts of Tamil Nadu viz. Chennai
District (176 sq.km), part of Thiruvallur District (637 sg.km), and part of Kancheepuram
District 376 sq.km). In year 2011, resident population of CMA was 8.0 million, while the
population projection for year 2026 is 12.6 million.

2. Chennai, the capital city of the state of Tamil Nadu, is part of the Chennai
Metropolitan Area (CMA) and plays a vital role in the economy of South India.! The Chennai
Metropolitan Development Authority (CMDA) devised the Chennai Second Master Plan
2026 and estimated that the population would grow to 12.6 million people with an estimate
of daily passenger traffic of 20.8 million in 2026.2 CMA has emerged as a leading national
automotive hub with major manufacturers operating their plants in the area. CMA also
houses a growing number of software firms, financial services, and call centers. Like other
metropolitan areas in the country, CMA is currently facing the challenges of accelerated
urbanization growth that have considerably str
increase in economic activities has boosted the regional economy and job creation, which
in turn necessitates improvement in ease of travel and connectivity.

3. The existing transportation system in CMA is marked by high traffic density, carbon
emissions, and frequent road incidents. In addition to the high volume of vehicles and
already congested roads, inadequate parking space and the encroachment of street space
by vendors on major road have exacerbated the traffic congestion. Major roads along the
proposed project alignments are forecast to function beyond respective design service
volume in year 2035 in absence of the project lines. The accelerating use of private vehicles
has put Chennai in the fifth rank in carbon emission from the transport sector among 54
South Asian cities.®

4, Inadequate transportation infrastructure and poor service have resulted in an
unfavorable decrease in the share of public transport from 54 percent in 1970 to 28 percent
in 2014.* The Chennai Second Master Plan 2026 proposes to increase the public and
private mode split to 70:30. The mass transit transportation, especially an integrated metro
system will be essential to achieve this intended split.

5. The city has two mainline railway terminals. Urban Mass Rapid Transit System
(MRTS) of 19.35 km from Chennai Beach to Velachery is in operation, land acquisition for
balance MRTS section from Velachery to St Thomas Mount is in process. Chennai Metro
Phase 1 of 45 kms is in operation, work on extension to Thiruvottiyur is in progress. Chennai
suburban railway network supplements MRTS. Schematic diagram of urban mass rapid
transit network is in Figure 1.1.

! Indian National Census, The Census Organization of India, 2011.

2 Second Master Plan for Chennai Metropolitan Area 2026, Chennai Metropolitan Development Authority, 2008.
3 International Council for Local Environmental Initiative Study, 2012.

4 Comprehensive Detailed Project Report for Chennai Metro Phase-II, Chennai Metro Rail Limited, 2018.


https://en.wikipedia.org/wiki/Chennai_suburban_railway
https://en.wikipedia.org/wiki/Chennai_suburban_railway
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Figure 1.1: Rail Transport Network in Chennai
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Source: CMRL
1.1.1 Chennai Metro Rail Network

6. Phase 1 of Chennai metro rail network covers 54.05 km in two corridors. Corridor 1
starts from Washermanpet to Airport (23.09 Km), and extension from Washermanpet to
Wimco Nagar (9.00 km) in Thiruvottiyur. Corridor 2 starts from Chennai Central to St.
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Thomas Mount (21.96 Km) via Koyambedu. As on February 2020, Phase 1 excluding the
extension from Washermanpet to Thiruvottiyur is in commercial operation.

7. The Government of Tamil Nadu (GoTN) has created a Special Purpose Vehicle
(SPV) for implementing the Chennai Metro Rail P
Rail Limited (CMRL)O was incorporated on 03.12.

been converted into a Joint Venture of Government of India (Gol) and GoTN with equal
equity holding. CMRL as the implementing agency, shall be responsible for implementing,
operating, and maintaining the cityds metro sy
Mobility Plan for CMA in 2015 to identify the present and future mobility patterns of CMA.
The detailed study identified three corridors (corridors 3, 4, and 5) for Phase 2 of the
Chennai Metro Rail to alleviate CMAG6Gs transpor

8. Corridor 3. Madhavaram to SIPCOT, length of the corridor is 45.813 km comprising
30 underground stations and 20 elevated stations. It provides interchange with Corridor 4
and Corridor 5. It offers interchange with Phase | Metro and MRTS and connects with
suburban railway system.

9. The 35.044 km long section from Madhavaram depot to Sholinganallur station via
Adyar runs on the Eastern periphery of the city: it is being funded by JICA. This section
comprises 30 underground stations and 10 elevated stations. Viaduct and stations 9.627
km long from Sholinganallur to SIPCOT is being financed by ADB; civil construction is
scheduled to be commenced by July 2021 and completed by July 2024. Systems works are
scheduled to be completed and metro commissioned by November 2025.

10. Corridor 4. Lighthouse to Poonamallee bypass, length of the corridor is 26.8 km
comprising underground length 10.3 km and 12 underground stations (Lighthouse to
Meenakshi College) and elevated length 16.5 km and 18 elevated stations (Power House
to Poonamallee bypass). Corridor 4 has 4 stations in common with Corridor 5, offers
interchange with Corridor 3, Phase | Metro and MRTS; it connects with suburban railway
system. Construction of the elevated section from Power House to Poonamallee bypass is
scheduled to commence in March 2021 and completed by December 2024. Systems works
are scheduled to be completed and the entire Corridor 4 is commissioned by December
2026.

11. Corridor 5. Madhavaram to Sholinganallur via St Thomas Mount, Revenue length
of the corridor is 47.009 km comprising one at grade station, 41 elevated stations and 6
underground stations. It is integrated with Phase | Metro and MRTS; connects with suburban
railway system.

12. Balance C5 is the 29.142 km line connecting Chennai Mofussil Bus Terminal
(CMBT) to Okkiyam Thoraipakkam (Ok. Tho) including 28 stations. CMBT forms part of
Corridor 5 from Madhavaram to CMBT being financed by JICA and Ok. Tho forms part of
Corridor 3. The Balance C5 has 4 stations in common with Corridor 4. Construction of
viaduct and stations of MDB Corridor 5 from CMBT to Ok. Tho is scheduled to be
commenced by July 2021 and completed by June 2024. Systems works are scheduled to
be completed and metro commissioned by November 2025. It is financed by AlIB for civil
works and ADB for systems.

1.2 Environmental Impact Assessment
1.2.1 Categorization

13. Based on assessment of significance of impacts borne out of field visits and
secondary information, Balance C5 was categorized as A. Although, the proposed project
will bring in many benefits to the area, the civil works pose significant environment, health
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and safety risks as well. Therefore, the project requires full impacts assessment to be
documented in an Environmental Impact Assessment (EIA) Report.

1.2.2 Purpose of the EIA Report

14, This EIA report documents the environmental impact assessment of Balance C5 and
identifies the environmental issues to be considered at planning and design stage. In this
report, the different activities that are likely to take place during construction and operation,
have been analysed and the potential impacts that may accompany them have been
discussed. The EIA addresses the environmental management requirements of Gol and the
lenders. In general, the EIA Report is outlined as below to address various aspects:

91 Provide background of the project in terms of land use, existing Metrorail network
and the proposed Metrorail corridors, methodology of preparation of the report and
its content;

1 Analysis of policy and legal framework within which environmental safeguards for

the project shall be recommended and implemented;

Provide information about the baseline environmental settings;

Provide information on potential environmental impacts of Balance C5 with its

magnitude, distribution, and duration;

91 Provide information on required mitigation measures with cost to minimize the
impacts;

1 Analysis of the alternatives considering alternative locations, designs, management

approaches, for selection of most feasible and environmental acceptable options;

Provide details of stakeholdersd consultat:i

Plans for stakeholders to communicate grievances and suggestions and for their

Redressal; and

1 Formulate environmental management and monitoring plan with institutional
measures for effective implementation of mitigation measures proposed.

=A =

= =4

15. Social Impact Assessment (SIA) with a Resettlement Action Plan (RAP) for
implementation is presented as a separate Report.

16. As shown in Figure 1.2, the EIA followed a number of steps:

1 Review of available baseline reports, and technical reports/studies related to
Balance C5;

1 Conduct field visits to collect primary or secondary data relevant to Balance C5 areas
to establish the baseline;

1 Assess the potential impacts on environmental attributes due to the location, design,

installation and operation of MDB Corridor 5 through field investigations and data

analysis;

Explore opportunities for environmental enhancement and identify measures;

Prepare an Environment Management Plan (EMP) outlining the measures for

mitigating the impacts identified:;

1 the implementation of Balance C5 and prepare an Environmental Monitoring Plan

(EMoP);

Propose the institutional arrangement to implement EMP and EMoP;

Identify critical environmental parameters required to be monitored subsequent to

Carry out consultation with key stakeholders and administrative authorities to identify

their perception on Balance C5, introduce project components and anticipated

impacts; and

1 Disclose the draft EIA at CMRL and lenders 6 websites and perepare
Summary in Tamil to be made publicly available.

=A =

=A =4 =
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17. The baseline data for air, water and soil quality was collected in width 75m on either
side of proposed centre line of alignment, and data for noise and vibration in width 200m on
either side of alignment. Sensitive receptors located in width 200m on either side of centre
line of alignment were identified (Annexure 1) according to the silence zone defined by the
Central Pollution Control Board (CPCB).



1.2.3 Approach and Methodology
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Figure 1.2: Methodology of Environmental Impact Assessment
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2. POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK

18. India has well defined environment-related institutional and legislative framework.
The legislation covers all components of environment viz. air, noise, water, soil, terrestrial
and aquatic flora and fauna, natural resources, and sensitive habitats. India is also signatory
to various international conventions and protocols. The environmental legislations in India
are framed to protect the valued environmental components and comply with its
commitment to international community under above conventions and protocols. MDBs
have also defined its Environmental and Social Policies. This chapter will describe the
applicability of above laws and regulations, conventions, protocols, and safeguards.

19. The laws, regulations, policies and guidelines applicable to this project based on the
location, design, construction and operation are summarized in the subsequent sections in
following order.

1 National (India) Environmental Legislation and Legal Administrative Framework,
1 ADB and AlIB environmental and social policies and standards, and
1 Summary of international treaties and applicability to the project.

2.1 The National (India) Environmental Laws, Policies and Regulations

20. Gol 6s environment al | egal framework compri s
regulations aimed at conserving various components of the biological and physical

environment including environmental assessment procedures and requirements for public

consultation.

2.1.1 Forest Clearance applicable to the Project

21. 7,570 sgm of land area between Velakallu station and Medavakkam Koot Road Bus
Stop station is located in the Nanmangalam Reserve Forest area for which diversion of land
is required and it mandates forest clearance from the Regional Office of Ministry of
Environment, Forests, and Climate Change (MoEF&CC, area less than 5ha).

2.1.2 Metro Rail Policy 2017

22. Gol 6s Union Cabinet approved a new Metro Ra
the development and implementation of metro projects in a comprehensive and sustainable

manner from the social, economic, and environmental perspectives. The Policy improves

the integrated management of Metro development in three main aspects, (i) The new policy

proposes that every city should setup a Unified Metropolitan Transport Authority for planning

and developing multimodal transportation, which enable the overall planning and
development of all modes of transport under the strong lead institutions; (ii) The need to

carry out an alternative analysis is a welcome addition in the policy to help in better system

selection; and (iii) The requirement to look at the 5-km catchment area for providing feeder

services through walking, cycling and para-transit modes is promising.

2.1.3 Legislations Relevant to the Project

23. The policies and requirements which are most relevant in the context of this Corridor
are provided in Table 2.1 below.


http://www.urbanmobilityindia.in/Upload/Conference/7c534137-025a-4b41-92a8-67a9a9dfa015.pdf
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Table 2.1: Summary of Environmental Legislation Relevant to Balance C5

Legislation Objective Responsible
Institution
Environment  (Protection)  Act | To protect and improve the overall | MOEF&CC
(1986) and Rules (1986); environment
National Conservation Strategy
and Policy Statement on
Environment and Development of
1992;
National Environment Policy of
2006
Environmental Impact | To  provide guidance  on | MOEF&CC
Assessment (EIA) Notification | environmental clearance
under Environmental Protection | requirements and clarification on
Rules (2006, 2009, 2011) and | related specific technical issues
relevant Office Memorandums
(OM)
The Wildlife Protection Act (1972 | To protect wild animals and birds | MOEF&CC
and amended in 1993) through the creation of National
Parks and Sanctuaries

The Noise Pollution (Regulation | To provide for the prevention and | Tamil Nadu

and Control) Rules, 2000

(Amended 2002)

control of noise pollution and for
the establishment of Boards to
carry out these purposes

State Pollution
Control Board
(TNSPCB)

Metro Rail Transit System,
Guidelines for Noise and
Vibrations, RDSO, Ministry of

Railways, September 2015

To provide for the prevention and
control of vibration

None notified

The Water (Prevention and
Control of Pollution) Act 1972
(Amended 1988) and Rules 1974

The Tamil Nadu Water (Prevention
and Control of Pollution) Rules,
1983 amended May 2009

To provide for the prevention and
control of water pollution and the
maintaining or restoring  of
wholesomeness of water

TNSPCB

Model Groundwater (Control and
Regulation) Bill 1970, amended in

To provide for the prevention,
control and abatement of

Central Ground
Water

1972, 1996 and 2005 groundwater pollution Authority
The Tamil Nadu Groundwater (CGWA) and
(Development And Management) Tamil ~ Nadu
Act, 2003 Ground water
Authority
The Air (Prevention and Control of | To provide for the prevention, | TNSPCB for
Pollution) Act, 1981(Amended | control and abatement of air | construction
1987) and Rules 1982 pollution, and for the | activities;
establishment of Boards to carry | Road
out these purposes Transport
Authority  for

construction
vehicles
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Legislation Objective Responsible

Institution
Municipal Solid Waste (MSW) | Provisions for collection, storage | TNSPCB
Rules, 2000; segregation, transportation,
Solid Waste Management Rules, | processing and disposal  of
2016 municipal solid wastes
Hazardous and Other Wastes | To protection the general public | TNSPCB
(Management and Transboundary | against improper handling,
Movement) Amendment Rules | storage  and disposal of
2019 hazardous wastes
The Forest (Conservation) Act | To protect and manage forests MoEF&CC
1980 (Amended 1988) and Rules
1981 (Amended 2003)
Construction and  Demolition | Large generators (who generate | TNSPCB

Waste Management Rules, 2016

more than 20 tons or more in one
day or 300 tons per project in a
month) shall submit waste
management plan and get
appropriate approvals from the
local authority before starting
construction or demolition or
remodeling work

The Mines and Minerals
(Development and Regulation) Act,
1957

Gol Act: To
activities

TN Rules: To regulate mining of
minor minerals including building
minerals

To protect the environment from
quarry operation

regulate mining

Department  of
Geology &
Mining, GOTN

Central Motor Vehicle Act (1988)

To control vehicular air and noise
pollution. To regulate
development of transport
sector

the

Tamil Nadu
State
Transport

Department

Indian Treasure Trove Act, 1878
(as modified up to September
1949);

Ancient Monuments and
Archaeological Sites and Remains
Act (1958) wupdated as per
Archaeological Sites and Remains
(Amendment & Validation) Act
2010

Conservation of Cultural and
historical remains found in India

Chance finds during construction

Archaeological
Survey of India

Annexure XXV, Special Rules for
conservation of Heritage Buildings
Vol Il: Second Master Plan for
Chennai Metropolitan Area 2026
amended May 2013

To protect heritage assets

CMDA

National Policy on HIV/AIDS and
the World of Work

To regulate the safety, health and
environment at workplace

Ministry of
Labour and
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Legislation Objective Responsible
Institution
National Policy on Safety, Health Employment,
and Environment at Workplace Gol

Tamil Nadu Building and
Construction Workers (Conditions
of Employment and Miscellaneous
Provisions) Act, 1984

Minimum Wages Act, 1948;
Workmen's Compensation Act,
1923;

The Contract Labour (Regulation
& Abolition) Act, 1970 and Rules
Employees State Insurance Act,
1948 (ESI);

8, The Payment of Wages Act,
1936, amended in 2005;

The Tamil Nadu Labour Welfare
Fund Act, 1972

The Equal Remuneration Act
1976;

Workmen's Compensation Act,
1923

To regulate the employment and
conditions of service of building
and other construction workers
and to provide for their safety,
health and welfare measures

Interstate Migrant ~ Workmen
(Regulation of Employment and
conditions of Service) Act 1979

In case workers and labourers
working at the project sites are
migrants from other states during
construction

Child Labour (Prohibition and
Regulation) Act, 1986

To regulate the employment of
children including age limits, type
of employment, timing of work,
information disclosure and health
and safety

Department of
Labour and
Employment,
GoTN

2.1.4 Required Clearances/Permissions

24, As per Gol EIA Notification 2006, all railways projects in India are exempted from
obtaining Environmental Clearance (EC), therefore EC for Balance C5 is not required.
However, part of the alignment passes through Nanmangalam reserve forest, forest
clearance for diversion of forest land (7,570 sgm) is required.

25. Before the start of civil works for any section of Balance C5, CMRL must obtain
necessary clearances/permissions from statutory authorities. For implementation of
Balance C5, required clearances/ permissions related to environment and labour
safeguards have been summarized in Table 2.2.

Table 2.2: Applicable Permissions and Clearances Required for Balance C5

SN

Permissions/
Clearances

Acts/Rules/Notifications/
Guidelines

Concerned Agency

Responsibil
ity

A. Pre-construction Stage
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SN | Permissions/ Acts/Rules/Notifications/ | Concerned Agency | Responsibil
Clearances Guidelines ity

1. | (i) Clearance to divert | Forest Conservation Act, | Tamil Nadu Forest | CMRL
forest land to non-forest | 1980 Department (TNFD).
purposes Tree felling
(i) Permission for felling permission IS
of trees required only for

Private forest or hill
area or sandalwood
trees: therefore
separate permission
not required for the
project.

2. | Building Permissions for | Second Master Plan for | CMDA Contractor
stations and depots Chennai Metropolitan Area and CMRL

2026 amended May 2013

B. Construction Stage

3. | Consent to Establish & | Air (Prevention and Control | TNSPCB Contractor
Operate for Ready Mix | of Pollution) Act 1981 engaged by
Concrete plant & casting CMRL
yard To be

obtained
before
installation

4. | Permission for Chennai Metropolitan | Head of Municipal | Contractor
withdrawal Area Groundwater | Area (Greater | engaged by
/dewatering of (Regulation) Act, 1987 as | Chennai  Municipal | CMRL
groundwater* amended till 2008 Corporation) and | To be

Guidelines/Criteria for | CGWA obtained
evaluation of before
proposals/requests for construction
ground water abstraction

(With effect from

16.11.2015)

5. | Consent to recharge Water (Prevention and | Head of Municipal | Contractor
groundwater with Control of Pollution) Act | Area and | engaged by
dewatering water if 1974 amended 1988, | CGWB/PWD CMRL
any Environment (Protection) To be

Amendment Rules, 2017 obtained
(Discharge Standard for before
Sewage Treatment construction
Plants(STPs)), Model

Groundwater (Control and

Regulation)  Bill 1970,

amended in 1972, 1996

and 2005

6. | Authorization for Hazardous and Other | TNSPCB Contractor
storage (diesel) and Wastes (Management& engaged by
disposal of Hazardous Transboundary CMRL
Waste Movement) Amendment To be

Rules, 2019 obtained

1 The Contractor will avoid extraction of groundwater as much as possible. If not avoidable, the permission will
be obtained prior to the extraction.
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SN | Permissions/ Acts/Rules/Notifications/ | Concerned Agency | Responsibil
Clearances Guidelines ity

before
installation

7. | Consent for disposal of | Water (Prevention and | TNSPCB Contractor
sewage from labour | control of Pollution) Act gﬁgﬁed by
camps.

1974 amended 1988 To be
Environment (Protection) obtained
Amendment Rules, 2017 before
(Discharge Standard for installation
Sewage Treatment

Plants(STPs))

8. | Pollution Under Control Central Motor and Vehicle | Department of | Contractor
Certificate for various Act, 1988 Transport, Govt. of | engaged by
vehicles use for Tamil Nadu | CMRL
construction authorised testing | To be

centres obtained
before
installation

9. Employing Labour/ | The Building and Other | Labour and | Contractor
workers Construction Workers | Employment engaged hy

(Regulation of Employment | Department, GOTN CMRL

and Conditions of Service) To be

Act, 1996 obtained
before
installation

10. | Roof Top Rainwater Central Groundwater | TNSPCB / PWD, | Contractor
Harvesting (RWH) Authority (CGWA) | GoTN engaged by

Guidelines CMRL
To be
PWD rainwater harvesting obtained
guidelines before
installation

11. | Permission for use of | Environment (Protection) | Chennai Metropolitan | Contractor
fresh water for | Act, 1986 Water  Supply & | engaged by
construction and drinking Sewerage Board | CMRL
purpose. (CMWSSB) To be

obtained
before
installation

12. | Permission for Quarry | The Mines and Minerals | Department of | Contractor
Operation (Development and | Geology and Mining, | engaged by

Regulation) Act, 1957 GOTN CMRL
To be
obtained
before
construction

13. | Authorization for Disposal | Construction and | TNSPCB Contractor
of  Construction and | Demolition Waste engaged by
Demolition Waste Management Rules, 2016 CMRL

To be
obtained
before

installation
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SN | Permissions/ Acts/Rules/Notifications/ | Concerned Agency | Responsibil
Clearances Guidelines ity
14. | Consent to Establish | Air, Water and Noise | TNSPCB Contractor
labour  camps, pre- | Regulations engaged by
casting and material CMRL
yards, hot mix plant, To be
crushers, batching plant, obtained
stations before
installation
The
Application
forms for
seeking
Consent are
available
from the
office of
SPCB at
Chennai.
15. | Consent to muck/waste | Construction and | TNSPCB Contractor
disposal Demolition Waste engaged by
Management Rules, 2016 CMRL
Solid Waste Management To be
Rules, 2016 obtained
before
installation
16. | Installation and operation | Air (Prevention and Control | TNPCB CMRL
of DG sets at stations of Pollution) Act, 1981
amended 1987;
CPCB Notification April
1994 of National Ambient
Air Quality Standards
17. | Information to | Tamil Nadu Building and | Labour and | Contractor
Government and | Construction Workers | Employment
compliance for labour | (Conditions of Employment | Department, GoTN
engagement, welfare, | and Miscellaneous

safety and health

Provisions) Act, 1984
Minimum Wages Act, 1948;
Workmen's Compensation
Act, 1923;

The  Contract Labour
(Regulation & Abolition)
Act, 1970 and Rules
Employees State Insurance
Act, 1948 (ESI);

The Payment of Wages

Act, 1936, amended in
2005;
The Tamil Nadu Labour

Welfare Fund Act, 1972;
The Equal Remuneration
Act 1976;

Workmen's Compensation
Act, 1923,
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SN | Permissions/ Acts/Rules/Notifications/ | Concerned Agency | Responsibil
Clearances Guidelines ity

Interstate Migrant
Workmen (Regulation of
Employment and
conditions of Service) Act
1979;

Child Labour (Prohibition
and Regulation) Act, 1986

2.1.5 Institutional Administrative Framework

26. The administrative framework in India for implementation and monitoring of Metro
Rail Projects involves following key agencies.

27. Ministry of Environment, Forests and Climate Change (MoEF&CC): MoEF&CC
is apex body in India responsible for protection and enforcement of laws and regulations. In
view of the growing importance of environmental affairs, the Government of India set up a
Department in November 1980 under the portfolio of the Prime Minister. The department,
later renamed as the MoEF&CC plays a vital role in environmental management for
sustained development and for all environmental matters in the country.

28. The major responsibilities of MoOEF&CC includes, Environmental resource
conservation and protection, Environmental Impact Assessment of developmental projects,
Co-ordination with the other ministries and agencies, voluntary organizations and
professional bodies on environmental action plans, Policy-planning, Promotion of research
and development, manpower planning and training and creation of environmental
awareness; Liaison and coordination with international agencies involved in environmental
matters.

29. Developmental project proponents are also required to submit Environmental Impact
Statements/Assessments to establish that preventive measures are planned by installing
adequate pollution control and monitoring equipment, and that effluent discharged into the
environment will not exceed permissible levels. The MOEFCC appraises these statements/
assessments and approves the project from the environmental angle.

30. Tamil Nadu State Pollution Control Board (TNSPCB): Tamil Nadu Pollution
Control Board was formed under the provisions of section 4 of Water (Prevention & Control
of Pollution) Act, 1974. The Board is also functioning as the State Board under section 5 of
the Air (Prevention & Control of Pollution) Act, 1981. The prime objective of all these Acts
is maintaining, restoring and preserving the wholesomeness of quality of environment and
prevention of hazards to human beings and terrestrial flora and fauna.

31. Central Ground Water Board (CGWB): The CGWB is responsible for the
development, dissemination of technologies, and monitoring of India's groundwater
resources, including their exploration, assessment, conservation, augmentation, protection
from pollution and distribution. The CGWB, under the Ministry of Water Resources, was
established in 1970. Various activities related to regulation and control of ground water
development in the country is the responsibility of the Central Ground Water Authority
(CGWA) specifically constituted under the Environmental (Protection) Act, 1986. The
CGWA has identified over exploited-areas across India where groundwater withdrawal is
regulated. To date, 43 critical/ overexploited notified areas have been identified in 10 states.
Construction of new ground water structures is prohibited in the notified areas while
permission of drilling tube wells is being granted only to the government agencies
responsible for drinking water supply.
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32. The National Green Tribunal (NGT): has been established on 18.10.2010 under
the National Green Tribunal Act 2010 for effective and expeditious disposal of cases relating
to environmental protection and conservation of forests and other natural resources
including enforcement of any legal right relating to environment and giving relief and
compensation for damages to persons and property and for matters connected therewith or
incidental thereto. It is a specialized body equipped with the necessary expertise to handle
environmental disputes involving multi-disciplinary issues. The Tribunal shall not be bound
by the procedure laid down under the Code of Civil Procedure, 1908, but shall be guided by
principles of natural justice.

33. The Tribunal's dedicated jurisdiction in environmental matters shall provide speedy
environmental justice and help reduce the burden of litigation in the higher courts. The
Tribunal is mandated to make and endeavour for disposal of applications or appeals finally
within 6 months of filing of the same. Initially, the NGT is proposed to be set up at five places
of sittings and will follow circuit procedure for making itself more accessible. New Delhi is
the Principal Place of Sitting of the Tribunal and Bhopal, Pune, Kolkata and Chennai shall
be the other four place of sitting of the Tribunal.

2.2 International and Regional Agreements and Conventions

34. India is member of almost all major Multilateral Environmental Agreements (MEAS),
under four clusters, namely the following:

A. Nature conservation;
B. Hazardous material,
C. Atmospheric emissions; and
D. Marine environment.

35. The Nature conservation and Climate change agreements will be applicable to this
Corridor.

A. Nature conservation
No. Nature Conservation

1 Ramsar Convention on Wetlands

2 CITES (Convention on International Trade in Endangered Species of Fauna and
Flora)

3 TRAFFIC (The Wildlife Trade Monitoring Network)

4 CMS (Convention on the Conservation of Migratory Species)

5 CAWT (Coalition Against Wildlife Trafficking)

6 CBD (Convention on Biological Diversity)

7 ITTC (International Tropical Timber Organisation)

8 UNFF (United Nations Forum on Forests)

9 IUCN (International Union for Conservation of Nature and Natural Resources)

10 GTF (Global Tiger Forum)
B. Hazardous material

No. Hazardous material

1 Cartagena Protocol on Biosafety

2 SAICM (Strategic Approach to International Chemicals Management)

3 Stockholm Convention on Persistent Organic Pollutants (POPS)

4 Basel Convention on the Control of Trans-boundary Movement of Hazardous
Waste and Their Disposal

5 Rotterdam Convention on Prior Informed Consent (PIC) for certain Hazardous

Chemicals and Pesticides in International Trade
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C. Atmospheric emissions
No. Atmospheric emissions
1 UNFCCC (United Nations Framework Convention on Climate Change)
2 Kyoto Protocol
3 UNCCD (United Nations Convention to Combat Desertification)
4 Montreal Protocol (on Ozone Depleting Substances)
D. Marine environment
No. Marine environment
1 IWC (International Whaling Commission)
2.3 MD B sRéquirements Applicable to the Project
36. MDBs & project pl anning activities related 1

generally comprise, a) screening and categorization by Bank; b) due diligence of the project
by Bank; c) environmental and social assessment by Borrower and its review by Bank; d)
information disclosure by Borrower and Bank and consultation by Borrower; €) monitoring
and reporting by Borrower and Bank; and f) grievances.

2.3.1 Safeguard Policy Statement (SPS) 2009 of ADB

37. ADBO&s SPS sets out t he pigders andpriodipjfesfarthreev e s, s
key safeguard areas:

i.  Environmental Safeguards,
i. Involuntary Resettlement Safeguards, and
iii.  Indigenous Peoples Safeguards.

2.3.2 Environmental and Social Framework (ESF) 2019 of AlIB

38. ESF of AlIB comprises the following:

i.  Environmental and Social Policy (ESP). This comprises mandatory environmental
and social requirements for all investments.

ii. Environmental and Social Standards. Three associated mandatory environmental
and social standards (ESSs) set out more detailed environmental and social
requirements relating to the following:

ESS 1: Environmental and Social Assessment and Management;
ESS 2: Involuntary Resettlement; and
ESS 3: Indigenous Peoples.

2.4 Applied Standards

39. The project will follow national as well as international best practices and standards
related to environment, health and safety, such as World Bank Group (WBG) Environmental,
Health, and Safety (EHS) General Guidelines April 30, 2007. When host country regulations
differ from the levels and measures presented in the international Guidelines, projects are
expected to achieve whichever is more stringent. Appropriate and less stringent levels or
measures than those provided in the international Guidelines can be adopted if they are
protective of human health and the environment. Some international standards for
environmental components are listed here:
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Air Quality

1  WHO Air quality guidelines for particulate matter, ozone, nitrogen dioxide and sulfur
dioxide Global Update, 2005.(EHS Guidelines WBG April 2007)

1 Environment (Protection) Seventh Amendment Rules 2009

Air quality guideline values in terms of PM10,PM2.5 and SO2 are more stringent in WBG
guidelines than Indian national standards.

Water quality

7 Pollution Prevention and Abatement Handbook, WB 1998 / April 1999 for stormwater

1 General Standards of discharge for environmental pollutants Part A- Effluents,
Schedule VI, Environmental Protection Rules 1986, MOEFCC, Government of India
In relation to Indian post-treatment inland surface water standards, WBG effluent
discharge guideline values for toxic metals are more stringent; they prescribe
coliform levels while Indian standards do not.

91 Designated Best Use Classification of Surface water, CPCB 1978 for propagation

of wildlife and fisheries

WHO Guidelines for Drinking Water Quality 2017

Drinking Water Specification IS 10500-2012, Bureau of Indian Standards

Drinking water standards as per WHO cover fewer substances than Indian

standards.

P

Sail (in terms of permissible content in foods)

I UK EA Soil Guideline Values cover hydrocarbons and toxic metals;
EC Regulations 1881/2006, 629/2008 and 835/2011 cover toxic metals, nitrates,
Persistent Organic Pollutants (POPs) and Polycyclic Aromatic Hydrocarbons
(PAHS)

7 InIndia, Prevention of Food Adulteration Rules 1955 prescribe permissible limits
of lead, copper, arsenic, zinc, cadmium, mercury, chromium, nickel.

Noise
1 WHO Guidelines for Community Noise ca. 1999
9 The Noise Pollution (Regulation and Control) Rules, 2000 (Amended 2002)

Vibration
9 Transit Noise and Vibration Impact Assessment Manual, Federal Transit
Administration, September 2018
I Transit Noise and Vibration Impact Assessment, US FTA, May 2006
1 Metro Rail Transit System Guidelines for Noise and Vibrations, RDSO, Sept 2015

Biodiversity (IUCN Red List and Guidance Note 6 of IFC)

determine the biodiversity footprint of the project and whether there are no-go areas;
avert loss of biodiversity and ecosystems, and at a minimum sustaining current
biodiversity values through avoiding impact on biodiversity and ecosystems or
minimised through mitigation.

)l
)l

A

Climate Change (I FI 6s Fr amewor k of a h aacooomiig)ys e d
1 Rational approach to resource use, including the most effective measures in the field
of energy efficiency
i Estimation of GHG emissions
1 Information on the climate change risks
Occupational Health and Safety (World Bank Group)

Community Health and Safety (World Bank Group)

appr c
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3. PROJECT DESCRIPTION

3.1 Description of Balance C5

40. Balance C5 is the 29.142 km line connecting CMBT to Ok. Tho including 28 stations.
CMBT forms part of Corridor 5 from Madhavaram to CMBT and Ok. Tho forms part of
Corridor 3. The Balance C5 has 4 stations in common with Corridor 4. It provides
interchange with Phase | Metro, Corridor 3 and Corridor 4, MRTS and suburban railway. It
is proposed for financing by AlIB and ADB. Stations of the Balance C5 per the tender
drawing (excluding the 4 common stations with Corridor 4) are depicted in in Table 3.1.

Table 3.1 List of Stations T Balance C5

No STATION NAME CHA(II\IX)AGE SI#\IATTEII(?)N ELEVATED/UG
DISTANCE (M)

1. CMBT (Part of JICA C5) 16007 - Elevated (140x21.95)
2. Grain Market 17029 1022 Elevated (140x21.95)
3. Sai Nagar Bus Stop 17793 764 Elevated (140x21.95)
4. Elango Nagar Bus Stop 18711 918 Elevated (140x21.95)
5. Mugalivakkam 23890 - Elevated (140x21.95)
6. DLF IT SEZ 25155 1265 Elevated (140x21.95)
7. Sathya Nagar 26190 1035 Elevated (140x21.95)
8. CTC 27391 1201 Elevated (140x21.95)
9. Butt Road 28560 1169 Elevated (140x21.95)
10. | Alandur 29830 1270 Elevated (140x21.95)
11. | St. Thomas Mount 31100 1270 Elevated (140x21.95)
12. | Adambakkam 32060 960 Elevated (140x21.95)
13. | Vanuvampet 32791 731 Elevated (140x21.95)
14. | Puzhuthivakkam 33642 851 Elevated (140x21.95)
15. | Madipakkam 34572 930 Elevated (140x21.95)
16. | Kilkattalai 35472 900 Elevated (140x21.95)
17. | Echangadu 36404 932 Elevated (140x32.35)
18. | Kovilambakkam 37416 1012 Elevated (140x21.95)
19. | Vellakkal 38490 1074 Elevated (140x21.95)
20. | Medavakkam Koot Road 39652 1162 Elevated (140x32.35)
21. | Kamaraj Garden Street 40843 1191 Elevated (140x32.35)
22. | Medavakkam Jn. 41617 774 Elevated (140x21.95)
23. | Perumbakkam 42294 677 Elevated (140x21.95)
24. | Global Hospital 43283 989 Elevated (140x21.95)
25. | Elcot 44483 1200 Elevated (140x21.95)
26. | Balance C5 End 45320 - -

Source: Detailed Design Consultant

41. Land use along the alignment is summarised in Table 3.2.



Table 3.2: Land use abutting the Alignment

*OFFICIAL USE ONLY
28

Table 3.2: Land use abutting

the Alignment

Section / station

Landuse

CMBT to Mugalivakkam

Residential + street front retail

Mugalivakkam to Sathya Nagar

Large employment, commercial

Sathya Nagar to CTC

Residential + large employment commercial

CTC to Velakallu

Residential + Madras War Cemetery + street front retail

Vellakkal to Medavakkam Koot

Road

Forest scrub; Nanmangalam lake in the reserve forest
is located 1km away from alignment

Medavakkam Koot Road

Global Hospital

to | Residential

Perumbakkam / Global Hospital

to Sholinganallur

zZone.

Alignment passes through Pallikaranai wetland part of
which is reserve forest; home and breeding ground to
350 species of flora and fauna. In principle silence

One large employment centre.

42.

Topographical survey was carried out in detail using modern surveying instruments.

The geotechnical investigations determined the required strength characteristics of the
underlying soil/rock strata to design the foundation of the proposed structure. A total of 60
bore holes were drilled all along the Balance C5. Also, since the proposed site is located in
seismic Zone lll, suitable seismic measures will be adopted in the design of the structures.

43. The salient features of Corridor 5 Project are summarized in Table 3.3.

Table 3.3: Salient Features of Balance C5

Gauge (Nominal):
Route Length:
Number of Stations:
Speed:

1435 MM
29.142 km fully elevated

28 all elevated (4 stations common with Corridor 4)

1. Design Speed 80 kmph
2. Maximum Design Speed 90 kmph
3. Schedule (Booked) 32 kmph
Speed
Train Operation Plan *:
Particulars 2025 2035 2045 2055
Trains/hour 15 15 15 17
(3 Car, 6 Car) (11,4) (5,10) (0,15) (0,17)
Head Way (Second) 240 240 240 212
Capacity (6p/m?2;8p/m?2) 14,730, 18,741 | 19,590 24,915 | 23,640 30,060 | 26,792 34,068
Max. PHPDT Demand 17,539 24,528 29,441 35714
Total Coach Requirement 90 126 156 192

Traction Power Supply:
1. Traction System Voltage
2. Current Collection

* MMBT-CMBT-SLR

25 kV AC
Overhead Electric Traction



3. Receiving Substations

4 RSS at Mugalivakkam, St Thomas Mount, Medavakkam,
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(RSSs) Perumbakkam
Power Demand (MVA) * :
Load 2025 2035 2045 2055
Normal \Emergency Normal \Emergency Normal \Emergency Normal |Emergency
Thiruverkadu GSS-Mugalivakkam RSS (Chainage 7186 to 13366) 6.180km
Traction 2.46 6.34 3.24 8.36 3.90 10.05 4.42 11.39
Auxiliary 5.13 7.70 6.38 9.40 7.18 10.70 7.70 11.55
Total 7.59 14.04 9.62 17.76 | 11.08 20.75 | 12.12 22.94
Alandur GSS-St Thomas RSS (Chainage 13366 to 23109) 9.743km
Traction 3.88 8.59 5.11 11.33 6.15 13.62 6.97 15.44
Auxiliary 2.57 5.13 3.02 6.03 3.53 7.06 3.85 7.70
Total 6.45 13.72 8.13 17.33 9.68 20.68 | 10.82 23.14
Kadaperi GSS to Medavakkam RSS (Chainage 23109 to 34947) 11.838km
Traction 4,71 9.22 6.21 12.16 7.47 14.62 8.47 16.57
Auxiliary 2.57 5.13 3.02 6.03 3.53 7.06 3.85 7.70
Total 7.28 14.35 9.23 18.19 | 11.00 21.68 | 12.32 24.27
Mambakkam GSS to Perumbakkam RSS (Chainage 34947 to 46272) 11.325km
Traction 4.51 9.22 5.94 12.16 7.15 14.62 8.10 16.57
Auxiliary 2.57 5.13 3.02 6.03 3.53 7.06 3.85 7.70
Total 7.28 14.35 9.23 18.19 | 11.00 21.68 | 12.32 24.27
*composite ToP
Rolling Stock:

1. Rolling Stock with light weight Stainless Steel/Aluminum Body
2. Max. Axle Load 16T
3. Dimensions L22.6 x W2.9m x H3.9m

Maintenance Facilities: No separate Depot

Signalling, Telecommunication and Train Control:

1. Type of signalling Communication based Train Control System (CBTC)
with unattended train operation permitting an
operational headway of 90 seconds.

Integrated System with Optic Fiber cable, Supervisory
Control and Data Acquisition (SCADA), Close Circuit
Television (CCTV), Central Voice Recording System
(CVRS) etc.

2. Telecommunication

Fare Collection:
Automatic Fare Collection (AFC) System with smart card/token etc.

44, Elevated stations located at the median of existing roads will be 140 m long and
24 m wide. The stations will be constructed using the cantilever method. The typical
elevated station consists of three levels: ground, concourse and platform. Passenger
facilities, operational and commercial areas are provided at the concourse level. Platforms
will be at a level of 13 m and concourse floor at about 7 m above the road, with a minimum
of 5.5 m of vertical clearance under the concourse. To reduce physical and visual impact,
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stations will be transparent with minimum walls on the sides. Figure 3.1 shows the typical
elevated station.

Figure 3.1: Typical Elevated Station
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Source: Detailed Project Report for Chennai Metro Rail Phase Il corridors, February 2017
Labour Camp

45, The Contractor during the progress of work, will provide, erect and maintain
necessary (temporary) living accommodation and ancillary facilities for labour. Contractor
will establish construction camps as part of the project. Emphasis will be given to use
existing facilities (established under ongoing lines). However, locations of the camps will be
finalized after mobilization of contractor and in consultation with CMRL. The Contractor
engaged by CMRL will also coordinate with the development authority for land use
clearance, TNSPCB and Municipal Corporation to establish the labour camps before
construction.

Construction Activities and Methodology

46. Main construction activities include demolition of structures and ground clearing;
excavation/ cut and fill; Transport of construction materials, muck and waste; casting of
concrete elements and preparation of concrete and their transportation; Pile driving where
cast-in-situ is not feasible, blasting in rock etc.

47. Elevated Sections. Substructure - open foundation, pile, pile caps, columns; station
structure; earth retaining structures shall be cast-in-situ. The structural elements for
superstructure i.e. box segments, I-Girders, U-girders and sometimes pile caps are pre-cast.
Pre-cast construction may be segmental or non-segmental type. In case of segmental
method, structural segments are pre-casted in casting yards, pre-stressed and then
transported to the location of use and launched by means of suitable launching arrangement.
The construction yard has arrangement for casting beds, curing and stacking area, batching
plant with storage facilities for aggregates and cement, site testing laboratories,
reinforcement steel yard and fabrication yard etc. An area of about 3 ha is required for each
construction yard.

48. The typical viaduct is shown in Figure 3.2.
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Figure 3.2: Typical superstructure of viaduct
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Source: Detailed Project Report for Chennai Metro Rail Phase Il corridors, February 2017
3.2 Associated Facilities

49, Associated facilities are those that are not included or funded by the Project but are:
(i) directly and materially related to the Project; (ii) carried out or planned to be carried out,
contemporaneously with the Project; and (iii) necessary for the Project to be viable and
would not be constructed or expanded if the Project did not exist.

50. The remaining section of the Corridor 5, which starts from Madhavaram to CMBT
financed by JICA constitutes one of the Associated Facilities to Balance C5. A due diligence
of sensitive locations was conducted. The avoidance and mitigation measures have been
incorporated in the EMP.

51. From chainage 31300 to chainage 31700 after St. Thomas Mount Station, Southern
Railways and CMRL agreed to take up their structures constructed within the same right of
way available with MRTS. This stretch has been assessed as part of this EIA. Though not
fully constitute the associated facility, to have a closer association and review the works as
per the specifications, it is agreed to have joint meetings on quarterly basis to review the
safeguard performance and documentations (Annexure 2).

52. The construction and operation of Balance C5 will require power and water from
existing electricity grid and water supply system. Electricity is required for operation of Metro
system for running of trains, station services ((e.g. lighting, lifts, escalators, signalling &
telecom, firefighting etc. within premises of metro system ). The power requirements of a
metro system are determined by peak-hour demands of power for traction and auxiliary
applications. These existing grid substations and water supply network are being operated
and managed by respective agencies under full compliance with state and local policies and
regulatory frameworks.

53. Chennai City has 230kV, 110kV, 33kV power transmission and distribution network
to cater to various types of demand in the vicinity of proposed corridor. Keeping in view of
reliability requirements of the corridor, four RSSs are proposed to avail power supply for
traction as well as auxiliary services from Tamil Nadu Transmission Corporation Limited grid
sub-stations at 110kV voltage through transmission lines or cable feeders for Corridor 5.
M/s Tamil Nadu Generation and Distribution Corporation Limited (TANGEDCO) has
confirmed the availability of supply.
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54, Gas Insulated Substation (GIS) type substations, which offer the advantage of
considerable saving in space requirement as well as reduced maintenance, are proposed
for each Receiving cum Traction Substation and Auxiliary Substations of Balance C5. Each
elevated station shall be provided with an Auxiliary Substation with two 33kV/415V, 3-phase,
500 kVA dry type cast resin transformers and the associated HT & LT switchgear. In addition,
provision shall be made for one DG set at each station for emergency loads. In addition, it
is proposed to provide standby DG set of 250 kVA at all elevated stations to cater to all
emergency loads. Power Demand is estimated in Table 3.3.

55. During construction, water consumption will be of the order of 448 KLD for
construction and 692 KLD for labour camps. During operation, the water demand at stations
for cleaning is 481 KLD.

56. Water for dust suppression (sprinkling) and tire washing will be sourced from surface
runoff, wastewater from construction sites, construction yards and seawater. Used water
from tyre washing will be re-used. Water for curing of concrete will be sourced from
municipal supply, surface runoff or water from dewatering. Water for concrete batching plant
and labour camps will be sourced from treated municipal water.

57. After precipitation, waste water from construction yards, sites and labour camps will
be discharged into public sewers; it will be treated by municipal agencies to Environment
Protection Rules (EPR) 1986 Schedule VI standards of discharge of general effluents into
surface water. In view of the distributed nature of the linear construction and quantities of
waste water, it is not proposed install sewage and effluent treatment plants by CMRL.

58. The water requirement for the stations will be met through the public water supply
system. Municipal water supply will be supplemented by rainwater harvesting at elevated
stations.

33 Implementation Plan, Schedule and Cost

59. Balance C5 will be implemented under design consultant and civil work contracts.
There will be several packages for different components such as civil works contracts,
detailed design, system contracts, supply and installations, rolling stocks etc. It is estimated
that project will be commissioned 53 months from award of civil works. Table 3.4 shows the
detailed schedules of the two civil work packages. The capital cost of Balance C5 including
taxes and duties for December 2018 is estimated at USD 1,037 million.

Table 3.4: Implementation Schedule
(As of Feb 2021)
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(=, CMRL - PHASE Il - Implementation Schedule (C5-ECV02)
==
Date : 23-Feb-21
5.No Activity Start Finish Remarks
C5-ECVO02 - CMBT to Puzhuthivakkam
Pre Construction
1 Notice For Invitation 22-lan-21 Completed
2 Pre Bid Meeting, Queries , Addendum and Bid Submission 23-Jan-21 | 27-May-21
3 Bid Opening 28-May-21
4 Technical , Financial Evoluation & issue of LOA 29-May-21 | 25-Aug-21
5 Contract Commencement 22-Sep-21
Construction - Civil Works
Viaduct
6 Submission of Initial works programme Establishment of site office. 23-Sep-21 | 20-Oct-21
7 Establishment and Commissioning of Batching Plant and submission of Detail works programme. 21-0ct-21 | 01-Dec-21
8 Commencement of Barricading and obtaining approvals for Traffic diversion. 23-Sep-21 | 01-Dec-21
9 Completion of the initial pile load tests 01-Dec-21 | 05-lan-22
10 Completion of first working pile 05-Jan-22 12-Jan-22
11 Completion of 50% working piles 12-Jan-22 | 18-May-22
12 Completion of 100% working piles 18-May-22 | 24-Aug-22
13 Completion of first Pile Cap 29-Dec-21 | 09-Feb-22
14 Completion of 50% pile caps 09-Feb-22 15-Jun-22
15 Completion of 100% pile caps 15-Jun-22 21-Sep-22
16 Casting of first Pier 23-Feb-22 | 09-Mar-22
17 Completion of 50 % Piers 09-Mar-22 13-Jul-22
18 Completion of 100 % Piers 13-Jul-22 19-Oct-22
19 Establishing Casting Yard with prestressing arrangements, handling eguipment and formwork/moulds ready 01-Dec-21 | 09-Mar-22
for production of precast elements.
20 Casting of first pre-cast pier-cap at casting yard for approval of formwork and casting beds by Engineer. 10-Mar-22 | 06-Apr-22
21 Casting of 50% pre-cast pier-cap at casting yard 07-Apr-22 | 10-Aug-22
22 Casting of 100% pre-cast pier-cap & cast insitu pier caps 11-Aug-22 | 14-Dec-22
23 Completion of Casting of 100% I-Girders 06-Apr-22 | 24-Aug-22
24 Casting of first U-girder at casting yard for approval of formwork and casting beds by Engineer. 06-Apr-22 | 04-May-22
25 Casting of 50% U girder at casting yard 05-May-22 | 01-Mar-23
26 Casting of 100% U girder at casting yard 02-Mar-23 | 23-Aug-23
27 Erection of first Pier Cap 04-May-22 | 18-May-22
28 Erection of 50% Pier Cap 19-May-22 | 05-Oct-22
29 Erection of 100% Pier cap 06-Oct-22 08-Feb-23
30 Completion of Precast & Cast in-situ Portal frames 06-Apr-22 19-Oct-22
31 Commencement of Fabrication of Launching Girders 19-Feb-22 20-Apr-22
32 Erection of Launching Girders 21-Apr-22 15-Jun-22
33 Erection of first U-girder using Launching Girder 28-Apr-22 | 29-lun-22
34 Erection of 50% U girder 30-Jun-22 05-Apr-23
35 Erection of 100% I-girder 18-Aug-22 | 16-Nov-22
36 Erection of 100% U girder 06-Apr-23 | 01-Nov-23
37 Partial access of Viaduct for track (Approx. 4 km with Continuous stretch) 14-Jun-23
38 Partial access of Viaduct for track (Approx. 4 km Continuous stretch & cumulatively 8 km stretch) 27-Sep-23
39 Partial access of Viaduct for track (Balance stretch) 10-lan-24
40 Partial access of Viaduct to ERM contractor along with cable tray supports and all associated works (Approx. 4 19-ul-23
Km stretch)
a Partial access of Viaduct to ERM contractor along with cable tray supports and all associated works (Approx. 4 01-Nov-23
Km stretch)
42 Partial access of Viaduct to OHE and E&M contractor along with cable tray supports and all associated works 14-Feb-24
(Balance 4 Km stretch).
43 Completion of all works of Viaduct including all ancillary works 20-Mar-24
STATION
44 Piling & Pile Cap Works 06-Jan-22 24-Aug-22
45 Construction of Pier upto Concourse Lvl 25-Jun-22 | 21-Sep-22
46 Construction of Pier upto Pier Cap Lvl 25-Jul-22 19-Oct-22
47 Structural works upto Concourse Lvl 23-Sep-22 | 08-Feb-23
48 Structural works upto Platform Lvl 22-Dec-22 28-lun-23
49 Station Roof Structure 28-Jun-23 | 29-Nov-23
50 Entry/ Exit Structure - Foundation 18-Aug-22 | 16-Nov-22
51 Entry/ Exit Structure - Structural Works 17-Nov-22 | 14-Jun-23
52 Entry/ Exit Structure - Sump & Pump Room 18-Aug-22 | 05-Apr-23
53 Architectural Finishing works - Concourse Lvl 01-Mar-23 | 20-Mar-24
54 Architectural Finishing works - Platform Lyl 19-Jul-23 29-May-24
55 Architectural Finishing works - Entry/Exit 15-Jun-23 | 20-Mar-24
56 Access to Track Contractor 14-jun-23
57 Access to M&E Contractor 14-Jun-23
58 Access to S&T Contractor 19-Jul-23
59 Access to Traction (PS&OHE) Contractor 20-Sep-23
60 Access to Lift, Escalator , AFC Contractor 20-Mar-24
61 Track Installation 14-Jun-23 | 09-May-24
5.No Activity Start Finish Remarks
62 System Installation 14-Jul-23 06-5ep-24
63 Integrated Testing and Commissioning 07-Sep-24 | 07-Feb-25
64 CMRS 07-Feb-25 07-Apr-25
65 ROD 08-Apr-25
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