Schweizerische Eidgenossensch
9 Confédération suisse

Confederazione Svizzera

Confederaziun svizra

<
=
L llll’l)\

SE R
Capa

LOWCARBON «+ CLIMATE RESILIENT « CITY DEVELOPMENT

Swiss Agency for Development
and Cooperation SDC

Net-Zero Climate Resilient
City Action Plan

chirappalli

July 2024

Local Governments . .
for Sustainability Research / Consulting / Evaluation

National Institute of Urban Affairs

(9 south pole ICLEI'  econcept AIUA



FOREWORD

s the Mayor of Tiruchirappalli, I am privileged to introduce the Net-zero Climate Resilient City Action Plan, which

showcases Trichy’s bold climate roadmap. This ambitious initiative underscores our commitment to a sustainable

future and positions our city as a leader in climate action. In line with the goals set by the state of Tamil Nadu to
achieve net zero well before 2070, we strive not only to meet but exceed our target of reducing carbon emissions. The
current plan aims to reduce the emissions by over 95% by 2070.

Our approachisinclusive, leveraging the collective strength of our community, local businesses, and governmental bodies.
By fostering green practices and supporting technological innovations in sustainability, we aim to catalyse economic
growth while addressing environmental challenges. The roadmap in this plan is not just a pathway to resilience but also
an open invitation for all citizens to join us in shaping a legacy of sustainability for generations to come. Together, let's
embrace this journey toward a cleaner, greener Tiruchirappalli.

Our government is committed to reducing the impact of climate change by providing funds to cities across the state to
reduce their emissions.

This plan reflects a crucial turning pointin our city's history. We will closely monitor our progress and adapt our approaches
to ensure maximum effectiveness as we implement these strategies. Our commitment extends beyond environmental
stewardship; it is about ensuring a high quality of life for all our residents.

The development of this Net-zero CRCAP was made possible with significant support from the Swiss Agency for
Development and Cooperation (SDC) and the implementing partners ICLEI South Asia, eConcept, and South Pole. We are
deeply grateful for their contribution to this vital climate roadmap document.

Let us move forward with resolve and optimism, knowing that our actions today will pave the way for a sustainable and
prosperous future. [ wish Tiruchirappalli City Corporation the best wishes in this bold and decisive climate journey.

Mayor
M Anbazhagan, M.A.



PREFACE

s we confront the pressing challenge of climate change, the Tiruchirappalli City Corporation is honoured to
present our Net-zero Climate Resilient City Action Plan. This document is a blueprint for a sustainable future,
reflecting our commitment to environmental responsibility and the well-being of our citizens.

Outlined within are our ambitious targets, which include a 95.16% reduction in carbon emissions by 2070. These goals
are not just our aspirations, but they are in direct alignment with the Nationally Determined Contributions (NDC) goals
set forth by the Government of India, and also the goal of the Government of Tamil Nadu to achieve net-zero emissions
well before 2070. This ensures that our city-level climate actions are not isolated, but are part of a larger, coordinated
effort at the state and national level.

Our plan also emphasises economic growth through environmental leadership. We aim to empower local businesses by
promoting green practices, stimulating innovation in sustainable technology, and generating employment in the rapidly
expanding green sector. Further, we are committed to improving our city’s infrastructure to better adapt to the varied

impacts of climate change, including extreme weather events like extreme rainfall and heat stress.

The development of this Net-zero CRCAP was made possible with the significant support from Swiss Agency for
Development and Cooperation (SDC) and the implementing partners ICLEI South Asia, eConcept, and South Pole. We are

deeply grateful for their contribution to this vital climate roadmap document.

We would like to express our sincere thanks to the support given by other public sector stakeholders including the Public
Works Department, Highways Department, Finance Department, Trichy Collectorate and Transport Department.

TCC places great importance on our community’s involvement. This plan is not only a call to action but an invitation to
every citizen, business, and community group to participate actively in our city’'s transformation. Together, we will forge a
sustainable legacy for future generations.

We are happy and committed to scale climate action and also inspire other ULBs in the state in their climate journeys

Thiru. V. Saravanan, LA.S.,
Commissioner
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Foreword

Itis with immense pride and admiration that | extend my heartfelt congratulations to the Tiruchirappalli
City Corporation (TCC) for its work in advancing climate resilience through the creation of the Net-
Zero Climate Resilient City Action Plan 2070 (Net-zero CRCAP) for Tiruchirappalli City. This
visionary plan, developed with the support of the Capacity Building for Low-Carbon and Climate
Resilient Cities in India (CapaCITIES) Project, funded by the Swiss Agency for Development and
Cooperation (SDC), represents a bold and proactive step in addressing the global challenges of
climate change and urbanization. Tiruchirappalli, a rapidly growing urban center and vibrant
economic hub, stands as an example of how cities can not only meet the demands of development
but also contribute significantly to global climate goals. By leading the way with its Net-zero CRCAP
2070, Tiruchirappalli is showcasing an exemplary commitment to sustainability, setting a high bar for
others to follow. Since its inception in 2016 and expansion in 2019, the CapaCITIES Project has
played a pivotal role in integrating climate action into the urban planning landscape across India. It
empowers cities like Tiruchirappalli to enhance their resilience while reducing greenhouse gas
emissions. By focusing on key areas such as renewable energy, water management, and waste
management, this project has enabled partner cities to create a sustainable urban future.

India’s commitment to achieving net-zero emissions by 2070, as announced at COP26, reflects a
nationwide determination to lead in global climate action. The Government of Tamil Nadu has
indicated that it will achieve net-zero well before 2070. Tiruchirappalli's alignment with this vision,
complemented by Tamil Nadu's State Action Plan on Climate Change, underscores its proactive and
ambitious role in contributing to regional, national and global climate targets. Through its leadership
and initiative, Tiruchirappalli is making a powerful statement about the role of cities in combating
climate change.

The Net-zero CRCAP for Tiruchirappalli stands as a testament to the city’s dedication to
sustainability. Developed through rigorous scientific assessments and broad stakeholder
collaboration, this plan serves as a reference for other cities aiming to achieve net-zero emissions
while ensuring inclusive growth and resilient municipal services. As Tiruchirappalli moves forward
with the implementation of this plan, its ongoing commitment to innovation and adaptation will ensure
that it remains a dynamic leader in the fight against climate change. This remarkable achievement is
a milestone in Tiruchirappalli’s inspiring journey toward a greener and more resilient future. It reflects
the foresight and dedication of the Tiruchirappalli City Corporation and its leadership in setting
ambitious targets for a more sustainable world. | applaud TCC and the CapaCITIES Project for their
vision and tireless efforts, and | am confident that this will create a lasting positive impact for
generations to come.

Philippe Sas
Head of International Cooperation and Counsellor

Swiss Cooperation Office in India

Philippe Sas

Embassy of Switzerland

Nyaya Marg, Chanakyapuri, New Delhi - 110021
Phone: +91 11 4995.9500
Philippe.sas@eda.admin.ch
www.eda.admin.ch/newdelhi




MESSAGE

As cities around the world confront the realities of climate change, the importance of decisive action to protect communities,
economies, and ecosystems has never been clearer. With its rich history and vibrant community, Tiruchirappalli is
emerging as a leader in the transition to a netzero carbon future, while enhancing its resilience to the growing impacts
of climate change.

AtICLEI South Asia, we are happy to have supported Tiruchirappalli on this transformative journey through the CapaCITIES
Phase II project, funded by the Swiss Agency for Development and Cooperation. Our focus has been to provide technical
assistance and strategic guidance, ensuring that the city is fully equipped with the tools and knowledge to address its
unique challenges, while aligning with India's NDC commitments, Tamil Nadu's State Action Plan on Climate Change and
the Sustainable Development Goals (SDGs).

This action plan is the result of extensive collaboration, research, and consultations involving a wide array of stakeholders.
Local government leaders, urban planners, technical experts, and community representatives have all contributed to
crafting a vision for a more sustainable, resilient, and prosperous Tiruchirappalli. We also extend our heartfelt thanks to the
Government of Tamil Nadu officials for their leadership and grand vision for climate action, which has been instrumental
in driving forward these critical initiatives. The plan charts a course to achieve netzero emissions and integrates key
strategies to build resilience against climate-related risks such as floods, extreme heat, and droughts.

We express our deepest gratitude to the Tiruchirappalli City Corporation, local stakeholders, and our dedicated team at
ICLEI South Asia for their unwavering commitment and hard work. It is our hope that this document will inspire other

cities, especially non-metropolitan ones, to embark on their own paths toward sustainability and climate resilience.

Through shared commitment, innovation, and collaboration, we can build cities that are not only climate-friendly but also
more liveable, inclusive, and thriving. The journey ahead may be challenging, but the future we envision is well within

reach.

UE-

Emani B.V Kumar
Executive Director, ICLEI South Asia
Deputy Secretary General, ICLEI Global
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(8N peflesr DpiuHlov eumg.anb : Tiruchirappalli City has been chosen as one of the cities under the
Tamil Nadu Climate Resilient Urban Development Program (TNCRUDP), which is jointly funded by the
Government of Tamil Nadu and the World Bank. One of the Disbursement Linked Incentives (DLI) under
TNCRUDP is the development of a Cross-Sectoral Climate Action Plan (CCAP) for the administrative
boundary of Tiruchirappalli City Corporation.

Tiruchirappalli City Corporation (TCC) has developed the CCAP/Climate Resilient City Action Plan
(CRCAP), in collaboration with ICLEI South Asia under the CapaCITIES project funded by the Swiss
Agency for Development and Cooperation. This technical assistance was provided to TCC under the
Memorandum of Understanding that ICLEI South Asia has with Director of Municipal Administration and
Tiruchirappalli City Corporation. ICLEI South Asia has been functioning in the office of Director of
Municipal Administration office after getting appropriate permission

In Tiruchirappalli, the CCAP/CRCAP serves as a strategic blueprint to address urban challenges
through an integrated approach across various sectors and stands as a testimony to the commitment of
Tiruchirappalli City Corporation toward sustainable urban development and climate action. This
comprehensive plan aims to create a sustainable, resilient, and inclusive city by aligning policies, investments,
and actions in Municipal services, Housing, Energy, Water, Waste water, Solid waste management, Health,
Transportation, and Economic development. The plan seeks to generate synergies and promote a holistic
approach to urban development by considering the interconnections between these sectors.



The CCAP/CRCAP includes the following key sections:

® Baseline for the various urban systems like Water, Waste water, Storm water management,
Transport, Solid waste management, Emergency services air quality & Urban greens.

Gap in the various urban systems in the various horizon years of 2030, 2050 & 2070.

Climate Risk & Vulnerability Assessment.

The GHG inventory for the base year of (2021-22) and projected years till 2070.

Alternate emissions pathways (including Business-as-Usual, Progressive Action & Net-Zero
Scenario Pathway.

e Plans and strategies to achieve net-zero by 2070.

Aligned with the Government of India's and the Government of Tamil Nadu’s NDC target of
achieving net-zero emissions by 2070, Tiruchirappalli’s Climate Action Plan emphasises stakeholder
engagement, data-driven decision-making, and a focus on sustainability and resilience. Involving various
stakeholders—including government agencies, the private sector, non-profits, and the community—ensures
diverse perspectives and comprehensive solutions. The plan leverages data and analytics to identify priorities,
monitor progress, and adjust strategies accordingly. Additionally, it encourages innovative technologies and
practices to enhance efficiency, reduce emissions, and improve the quality of urban life, while ensuring that
all residents, particularly marginalized and vulnerable groups, benefit from urban development and services.)
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EXECUTIVE

SUMMARY

Introduction

limate change is an urgent global challenge that

is accelerated by human activities such as the

burning of fossil fuels and industrial processes,
leading to a significant increase in greenhouse gasses
like carbon dioxide. This increase has resulted in a
greenhouse effect, causing global warming with far-
reaching consequences on the environment and all its
inhabitants. The situation necessitates ambitious global
action to mitigate the effects of climate change.

Over 2,300 jurisdictions worldwide have declared a
‘climate emergency,’ recognising the situation’s urgency.
The Paris Agreement, a pivotal global framework, seeks
to limit global temperature rise to 2°C below pre-
industrial levels. As a signatory to the Paris Agreement,
India announced its commitment to achieve ‘Net-zero
emissions by 2070" at the 26th Conference of Parties
(COP-26) in Glasgow in 2021 in response to the need for
accelerated climate action at a global scale. In the near
term, as part of its climate commitment under the Paris
Agreement, India's updated Nationally Determined
Contribution (NDC) aims to reduce the emission intensity
of the country’s Gross Domestic Product (GDP) by 45%
by 2030 from 2005 levels. This updated commitment
builds on the initial NDC submitted in 2015, which set
a target to reduce the emission intensity of GDP by
33% to 35% by 2030 from 2005 levels. At COP26, India
introduced Mission LiFE (Lifestyle for Environment) and
Panchamrit (five nectar elements) as a global movement

i1

As a signatory to the Paris
Agreement, India announced
its commitment to achieve
‘Net-zero emissions by 2070’
at the 26th Conference of
Parties (COP-26) in Glasgow
in 2021 in response to the
need for accelerated climate
action at a global scale.

advocating for environmentally conscious lifestyles
that encourage positive behavioural changes through
individual and community actions.

India, faces its own set of challenges such as rising
temperatures, increased frequency of heatwaves,
disrupted monsoon patterns, and rising sea levels, has
taken significant steps towards addressing climate
change. These include enhancing commitments under
the Nationally Determined Contribution (NDC) at COP-26,
aiming for net-zero emissions by 2070, and implementing
various national missions and urban development
strategies to reduce its environmental impact.




Tamil Nadu and its cities like Tiruchirappalli (Trichy)
have been proactive in implementing policy initiatives
and projects for sustainable development and
environmental conservation. Tamil Nadu's actions
include boosting solar energy capacity, wind energy
production, innovative water management practices,
and establishing the Tamil Nadu Green Climate
Company to manage three missions (Tamil Nadu
Climate Change Mission, Tamil Nadu Green Mission &
Tamil Nadu Wetland Mission).

Trichy has focused on both mitigation and adaptation
actions, such as restoring water bodies, improving
waste management, investing in renewable energy,
and planning sustainable urban mobility solutions like
a Bus Rapid Transit system. These efforts aim to reduce
the city's carbon footprint and enhance resilience to
climate impacts.

Trichy City Corporation’s Climate Action Plan outlines
a vision for transitioning Trichy towards a net-zero
emissions future, emphasising resilience against
climate change and fostering an equitable, sustainable
urban environment. This plan is aligned with Tamil
Nadu'’s State Action Plan on Climate Change, the Paris
Agreement, and Sustainable Development Goals,
targeting net-zero emissions by 2070 through climate-
resilient urban planning and sustainable practices.
Trichy has adopted a comprehensive Net-zero
ClimateResilientCities Action Planning Methodology
for its Climate Action Plan, which includes vulnerability
assessments, stakeholder engagement, and capacity
building, setting a benchmark for urban climate action
in Tamil Nadu. This collective approach underscores
the critical role of local governments and communities
in combating climate change through technology,
policy innovation, and environmental stewardship.

An aerial view of the Sri Ranganathaswamy Temple, a renowned Vishnu temple, reveals its majestic

presence on the island of Srirangam. Nestled amidst the Cauvery River, this island is a peaceful oasis

just a short distance from the bustling city of Tiruchirappalli.




Methodology

The Trichy City Corporation (TCC) has strategically
adopted the ICLEI SAs “Net-zero ClimateResilientCities
Action Planning Methodology,” aligned with the
Government of India's goal to achieve net-zero
emissions by 2070. This methodology has a structured
9-step process distributed across three key phases:
Analyse, Act, and Accelerate. Each phase has steps
designed to embed climate resilience into urban
development, ranging from initial research and
analysis to the practical implementation of strategies
and the expansion of climate actions.

Trichy's adoption of this methodology demonstrates a
committed effort towards understanding local climate
vulnerabilities, setting actionable goals, and initiating
tangible climate resilience measures. The “Analyse”
phase involves gaining support, researching local
climate issues, and establishing baselines for action.
The “Act” phase transitions into the implementation
of the CRCAP, with a focus on practical actions and
monitoring progress. The final "Accelerate” phase
seeks to sustain and grow climate actions through
collaboration, revision of plans, and securing
investments for further initiatives.

The progress of Trichy through these steps reflects
an active commitment by TCC to respond to climate
challenges, starting with leadership commitment and
the establishment of a dedicated climate core team.
This foundation supports a detailed assessment of
local vulnerabilities and the development of a targeted
action plan prioritising resilience measures. Trichy’s
approach includes a blend of mitigation and adaptation
strategies, assessing their impact and feasibility to
ensure effective integration into the CRCAP. The plan
alignswith national goals and international frameworks,
aiming to reduce greenhouse gas emissions and
enhance urban climate resilience.

As Trichy advances through the methodology’s
steps, it emphasises detailing and financing priority
climate actions, implementing and monitoring project
outcomes, and collaboration across governance levels.
The city's efforts in reporting achievements through

platforms like ICLEI-CDP and others, highlight its role
as a model for urban climate resilience. Through this
methodology, Trichy not only aims to safeguard its
urban environment against climate change impacts
but also sets a benchmark for sustainable urban
development and climate action planning.

City Profile

Tiruchirappalli, often called Trichy, is a city of both
historical and modern significance located in the
Indian state of Tamil Nadu. Nestled along the Cauvery
River, it stands as the state’s fourth-largest city by area
and the fifth in terms of population, housing over
1.08 million residents as of 2021. The city's landscape
is marked by a mix of ancient temples, such as the
Rock Fort Temple and Sri Ranganathaswamy Temple,
alongside a thriving industrial sector, contributing to
its economic significance. Trichy’s flat terrain, divided
by the flow of the Cauvery River, comprises various
zones, including the southern Cantonment, northern
temples, and a bustling central bazaar, surrounded by
natural and urban beauty that enhances its appeal to
both residents and visitors.

Trichy is known for its excellent connectivity, within
the state and also with other parts of India. The
Trichy International Airport connects it to several
international destinations, while its status as the
divisional headquarters of Southern Railways ensures
extensive rail links throughout Tamil Nadu and to
other major Indian cities. The city's comprehensive
road network, featuring national and state highways,
reinforces its strategic importance, providing seamless
connectivity to various urban and rural areas. This
connectivity supports Trichy’'s role as a central node
in transportation, significantly impacting its economic
and social development.

Demographically, Trichy has witnessed significant
growth over the vyears, with a population that's
projected to nearly double by 2070. Despite a surge
in urbanisation and migration in the early 2000s, the
pace has moderated due to rising real estate costs
and improved accessibility to the city's outskirts.



Efforts to address slum populations through effective
resettlementandtheprovisionofessentialinfrastructure
have decreased slum dwelling percentages, reflecting
the city's commitment to improving living conditions
for the vulnerable and also have an inclusive urban
landscape. The city corporation provides several
services, from infrastructure development to public
health and urban planning, supported by a budget that
increasingly allocates funds towards projects focused
on sustainability and adaptation to climate challenges.

Trichy's economic landscape is characterised by a
robust engineering and fabrication sector, with notable
contributions from Bharat Heavy Electricals Limited
(BHEL) and other key industries, establishing it as an
industrial nucleus within Tamil Nadu. Additionally,
its designation as a node in the Tamil Nadu Defence
Industrial Corridor (TNDIC)" underscores its strategic
importance in national defence and aerospace sectors.

Urban planning and land use in Trichy are geared
towards accommodating its growing population
and economic activities, with a revised master plan
extending its area to 804.55 sg.km and focusing on
sustainable urban expansion. The city's climate, marked
by a tropical wet and dry pattern, poses challenges and
opportunities in terms of managing seasonal rainfall
and high temperatures. Trichy has been identified as a
non-attainment city for PM10 and is currently working
on a series of actions proposed as part of the action
plan under the National Clean Air Programme (NCAP),
underscoring its efforts towards creating a healthier
and more sustainable urban environment.

Urban System Gap
Analysis

The Urban System Gap Analysis for Tiruchirappalli
(Trichy) assesses the various urban systems of the city
and also highlights the gaps and opportunities that
this presents over the horizon periods up to 2070. This
analysis spans various critical urban systems, including
water supply, waste management, transportation,
urban greenery, and disaster management, detailing
the current state, projected demands, and gaps that
need addressing to ensure sustainable development
and improve residents’ quality of life.

| @ | Water Supply System
(«—L3—)

Trichy's water supply, heavily reliant on the supply wells
that recharge from Cauvery and Coleroon rivers, faces
sustainability challenges, particularly during low river
flow periods. Despite a designed capacity for water
pumping at 203 MLD, actual pumping is about 134.77
MLD. The water supply is managed through a partial
SCADA system for remote management. The city has
challenges in NRW losses due to transmission and
distribution of up to 31%, inadequate groundwater
recharge systems, and a lack of a comprehensive

groundwater management policy.
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Trichy produces approximately 470 metric tonnes of
municipal solid waste daily, with a high waste collection
efficiency of nearly 90%. However, the city grapples
with waste processing and disposal challenges,
including low utilisation of micro composting centres,
reliance on unscientific dumping sites leading to
potential environmental hazards, and an ageing fleet
of waste collection vehicles. The need for enhanced
source segregation, scientific landfill management,
and improved enforcement against single-use plastics
are identified as critical areas for improvement.

° E Transportation
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Trichy’s transportation network, marked by congestion
and an outdated road infrastructure, must be
equipped to handle current and future demands.
The city's bus fleet needs to be improved for its
population, and pedestrian infrastructure needs
significant expansion. Proposals include - increasing
the bus fleet, incorporating electric buses, developing

Vi
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additional roads and footpaths, and establishing
a comprehensive parking policy to manage
congestion effectively.

Yoy _—
Urban Green and Biodiversity

Despite having a green cover of 10.6 sq.m / person
which  exceeds WHO's recommendations  of
9sq.m / person, Trichy's higher temperature ranges
suggest a need to enhance its green spaces further
to combat heat stress. The absence of a City
Biodiversity Action Plan indicates an opportunity
for more organised efforts to increase biodiversity
and green cover through strategic planning and
interdepartmental collaboration.
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0 Disaster Management and
o Emergency System

Trichy's vulnerability to natural disasters, including
cyclones and floods, highlights the necessity of a
city-level disaster management plan, establishing
an early flood warning system, and expanding the
Integrated Command & Control Centre coverage. Such
measures are crucial for improving resilience, ensuring
preparedness, and facilitating effective response and
recovery in the face of natural calamities.

The Urban System Gap Analysis reveals that while
Trichy has made commendable progress in urban
management and infrastructure  development,
significant gaps remain across several key areas.
Addressing these challenges through targeted
investments, policy reforms, and strategic planning
is essential for Trichy to fulfil its vision of sustainable
urban development and improved liveability for its
rapidly growing population.

GHG Inventory
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For the baseline year of
2021-22, the total GHG
emissions in Trichy stood
at 1,425,761 tCOze, with a
per capita emission of 1.32
tCOze.

The greenhouse gas (GHG) emissions inventory for
Tiruchirappalli, spanning from 2017-18 to 2021-22,
adheres to the Global Protocol for Community-Scale
GHG Emissions (GPCQ). This inventory, focusing on both
community-level and local government emissions,
reveals an intricate picture of the city’s contribution
to climate change through its energy consumption in
various sectors, waste management, and municipal
operations. For the baseline year of 2021-22, the total
GHG emissions stood at 1,425,761 tCO2e, with a per
capita emission of 1.32 tCO2e, indicating a city on the
move towards identifying and implementing strategies
for carbon footprint reduction.

The analysis segregates emissions into community-
level and local government operations, highlighting
significant sectors like residential buildings, commercial
establishments, manufacturing, transport, and waste
management. The community-level emissions, which
encompass the broader scope of urban activities
including  residential, commercial, institutional,
transport, solid waste, and domestic wastewater,
dominate the city’'s GHG profile. This approach allows
for a comprehensive understanding of emissions
sources and paves the way for targeted interventions.

Transport and residential buildings are sectors
accounting for substantial portions of energy use
and associated GHG emissions. The transport
sector, in particular, has shown a marked increase in
emissions, emphasising the need for sustainable
urban mobility solutions. Waste management also
contributes significantly to the city's GHG emissions,
with solid waste and domestic wastewater being
notable contributors.



Local government operations, which include municipal
buildings, street lighting, water supply, wastewater
treatment, the municipal vehicle fleet, and waste
managementfacilities, form a subset of the community-
level profile. This distinction helps in pinpointing
specific areas where the municipal corporation can
take direct action to reduce emissions, demonstrating
leadership and commitment to climate action.

The GHG emissions inventory employs various
methodologies for estimating emissions across
different sectors, utilizing the Harmonised Emission
Analysis Tool Plus (HEAT+) for accuracy. This tool not
only facilitates the calculation of GHG emissions but
also aids in forecasting growth, evaluating policy
impacts, and developing action plans for emissions
reduction. The reliance on sector-specific emission
factors and the inclusion of a range of GHGs such as
CO2, CH4, and N20, reflect a methodical approach to
capturing the city’s climate impact.

Despite the detailed analysis, the inventory identifies
areas of concern and opportunities for improvement.
For instance, the increasing trend in GHG emissions
from certain sectors like transport underscores the
urgency for enhancing public transport systems,
promoting non-motorised transport, and adopting
cleaner fuels. Additionally, the significant role of
waste in contributing to GHG emissions calls for more
effective waste management practices, including
increased recycling, composting, and the adoption of
waste-to-energy technologies.

This GHG inventory serves as a crucial step for
Tiruchirappalli in its journey towards sustainability,
providing a clear picture of the current emissions
landscape and laying the groundwork for targeted
climate action. It underscores the importance of
continuous monitoring, reporting, and verification
(MRV) of GHG emissions to track progress, refine
strategies, and ensure the city moves towards its

carbon neutrality goals effectively.




Scenario Planning

The Scenario Planning for Tiruchirappalli's Climate
Resilient City Action Plan (CRCAP) illustrates a
methodological approach to mapping out future
GHG emissions pathways and establishing strategic
emission reduction targets. Through three distinct
scenarios—BAU  Projection,  Progressive  Action
Scenario, and Net Zero Pathway — the plan lays out
a roadmap for Trichy to achieve net-zero emissions
by 2070, aligning with India's NDC commitment and
global climate goals.

The Business-as-Usual (BAU) Projection is a baseline,
forecasting GHG emissions if current practices
continue. This scenario underscores the need for
transformative actions to mitigate emissions and
highlights the urgency of sustainable practices
and policies.

The Progressive Action Scenario builds on BAU but
incorporates increased climate actions, aligning with
national and state policies, programs, and missions.
This scenario aims for higher emission reductions than
BAU by implementing realistic and achievable climate
actions based on local conditions, resources, and
financial commitments. It reflects Trichy’'s commitment
to climate action, recognising the city’s role in aligning
with national policy and its bold climate vision.

The Net Zero Pathway sets the most ambitious
target for net-zero emissions by 2070. This pathway
goes beyond existing policies’ goals by setting even
more ambitious targets, requiring substantial financial
investment and collaborative efforts from municipal,

state, and national governments and the private sector.

The CRCAP uses the Net Zero GHG Emissions
Tool, developed by ICLEI South Asia, for emissions
modelling and scenario analysis. This tool facilitates the
planning of effective strategies to reduce emissions,
incorporating local data and allowing for city-level
customisations. The analysis considers sector-specific
dynamics, population growth, economic development,
and urbanisation rates to forecast future emissions
under different scenarios.

Key findings from the scenario planning include:

e The BAU scenario significantly increases emissions,
highlighting the need for urgent climate action.

e The Progressive Action Scenario substantially
reduces GHG emissions by 57.75% compared to BAU
by 2070.

e The Net Zero Pathway, while ambitious, outlines the
comprehensive climate actions necessary for Trichy
to achieve net-zero emissions by 2070. It reduces the
emissions by 87.4% compared to BAU. It emphasizes
the importance of substantial financial investment,
policy support, and collaborative efforts.

The scenario planning in Trichy's CRCAP underscores
the critical need for targeted climate actions to reduce
GHG emissions and achieve a sustainable, resilient,
and net-zero future. It highlights the role of strategic
planning, policy alignment, and the importance of
collective efforts in addressing the challenges of
climate change.

Goals & Strategies for
Climate Resilience

This comprehensive exploration into Tiruchirappalli's
strategies and goals for climate resilience and
sustainability showcases a detailed blueprint to
transform the city into a climate-resilient, net-zero
emission urban centre by 2070. The Climate Resilient
City Action Plan (CRCAP) underscores a multi-sectoral
approach, focusing on the built environment and
energy, transport, water and wastewater management,
stormwater management, solid waste, urban greening
and biodiversity, and air quality. Each sector outlines
ambitious goals and strategies supported by current
status assessments, identified opportunities and
gaps, ongoing initiatives, and potential climate
resilience impacts.



Tiruchirappalli’s Vision for a Net-Zero Climate
Resilient Future:

Trichy is embarking on a visionary course toward
environmental sustainability, aiming for net-zero
emissions by 2070, committing to significant
reductionsin greenhouse gasses, strengthening urban
resilience, and focusing on integrating sustainable
practices across all development sectors to achieve a
transformative climate future.

Results & Highlights

The Net Zero Pathway aims to reduce the emissions
in the horizon years compared to BAU by:

41 .3

2030: Net zero GHG emissions are
41.3% lower than BAU

58.7%

2050: Net zero GHG emissions are
58.7% lower than BAU

87.4%

2070: Net zero GHG emissions are
87.4% lower than BAU

Adaptation Goals

To reduce the impact of heat stress and urban flooding
on urban infrastructure and citizens, particularly
vulnerable communities, by enhancing their capacities,
build climate resilient infrastructure and respond
successfully to climate change.

Key Highlights:

e Built Environment & Energy: Trichy aims to
transition to a heat-resilient city powered by
sustainable energy. Strategies include promoting
green building  concepts,  energy-efficient
appliances, and renewable energy adoption.
Significant reductions in GHG emissions are
anticipated across timelines leading to 2070. These
will build on the existing progress made on green
buildings in the city.

e Transport: The city plans to foster clean, zero-
emission mobility by shifting motorised trips to non-
motorized and public transport, ensuring all vehicles
are electric and powered by renewables by 2070.

e Water and Wastewater: Goals include enhancing
water resilience through 100% wastewater treatment
and reuse, with strategies focusing on energy-
efficient and renewable energy facilities and reducing
non-revenue water levels. TCC aims to achieve 15%
NRW by 2024-25.

e Stormwater: Trichy adopts comprehensive
stormwater management and natural-based
solutions to minimise run off and urban flooding and
achieve 100% coverage as per CPHEEO norms.

e Solid Waste: The city aims to become a zero-waste
city by 2030, with strategies for 100% segregated
waste collection and scientific waste processing,
treatment, and disposal.

e Urban Greening and Biodiversity: Trichy
emphasises urban greening and biodiversity
conservation to improve climate resilience. It aims
to maintain its per capita green cover of 10.6 sq.m
and aims to double the green cover in wards where
extreme heat is observed. TCC aims to increase
carbon sinks through urban greening and develop




microhabitats for local biodiversity management.

e Air Quality: The goal is to enhance liveability
by achieving the National Clean Air Program Targets
especially PM10, with strategies to reduce vehicular
air pollution, manage construction activities
and debris, and reduce air pollution from
industrial activities.

By leveraging data-driven decision-making, engaging a
wide range of stakeholders, and prioritising evidence-
based strategies, Trichy is well-positioned to confront
and overcome the multifaceted challenges of climate
change. The plan not only targets GHG emission
reductions and adaptation measures but also has

Way Forward

To advance Tiruchirappalli's ambitious goal of
achieving net-zero emissions by 2070, a series of
structured actions under various key areas are
proposed. These actions aim to enhance governance,
increase community engagement, streamline data
management, secure financing, and ensure effective
monitoring and reporting. Here's a structured
approach to achieving these objectives:

Governance, Vision & Policy

¢ Enhance the Climate Core Committee (CCC):
TCC will allocate a dedicated budget for CCC to
implement cross-cutting climate projects, focusing on
policy, research, stakeholder liaison, and awareness
campaigns.

e Establish a Climate Change Department:
TCC will aim at creating a dedicated department within
TCC to centralize all climate action efforts and ensure
alignment with the CRCAP.

e Form a High-Powered Steering Committee:
TCC will include representatives from various city
and state departments, emphasising collaboration
with the state finance department for aligned goals
and funding.

Xi

¢ Create a Climate Action Council
TCC will assemble a group of thematic experts to
provide advisory support on evolving technologies and
strategies.

¢ Develop a Climate Volunteers Pool:
TCC will mobilise community experts to support
climate initiatives, leveraging their expertise in disaster
management, climate modelling, and assessments.

Climate Awareness & Community
Engagement

¢ Implement Climate Education Programs:
TCC will work to integrate climate change modules into
school and college curriculums in collaboration with
educational departments.

e Set up Climate Information Centres:
TCC will establish centres for knowledge exchange
and dissemination of climate change information and
best practices.

e Facilitate Community-Led Initiatives:
TCC will support and resource community initiatives
aimed at contributing to the net-zero goal, such as
community gardens and clean-up drives.

Data Collection & Management

* Develop a Climate Data Policy:
TCC will revise existing data policies to include climate
data collection standards, managing protocols, and
dissemination guidelines.

¢ Invest in Data Infrastructure:
TCC will leverage ICCC capabilities for climate data
processing and invest in GIS systems, data analysts,
and staff upskilling.
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Climate Financing

e Create a Dedicated Climate Fund:
TCC will plan to establish a fund sourced from city
budgets, grants, and contributions for sustained
financing of climate actions.

e Leverage Public-Private Partnerships:
TCC will encourage private investment in clean
energy and climate action projects through incentives
like tax breaks.

Capacity Building & Procurement

e Update Schedule of Rates (SoR):
Incorporate  climate-friendly ~ components  and
materials to facilitate green projects and mainstream
Nature-based Solutions (NbS).

e Conduct Training Programs:
Provide regular training for city officials on climate
science, impact assessment, and response strategies.

e Hire Climate Experts:
Onboard specialists across thematic areas for leading
climate initiatives.

City View of Trichy.

Monitoring & Reporting

e Establish Institutional Frameworks:
Designate specific roles within the Climate Core
Team for tracking progress, compiling reports, and
conducting reviews.

e Implement Accountability Measures:
Regularly audit climate data and ensure transparency
by making progress accessible on public platforms.

e Set Reporting Frequencies:
Define consistent intervals for reporting progress to
stakeholders.

By implementing these actions, Trichy aims not
only to meet its net-zero emissions goal but also to
enhance its resilience against climate change, promote
sustainable development, and improve the quality of
life for its residents. These structured actions represent
a holistic approach to climate action, emphasizing
governance, community participation, technological
leverage, financial innovation, and continuous learning
and adaptation.
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INTRODUCTION

I 1.1 Background

1.1 Climate Change - A Global
Challenge that Requires
Ambitious Action

limate change represents a critical global

challenge that demands immediate action. It

stems mainly from anthropogenic activities,
such as the combustion of fossil fuels and various
industrial processes, which emit significant amounts of
greenhouse gasses, including carbon dioxide (CO?). The
global average temperature has risen by approximately
1.2° Celsius' since the late 19th century, exacerbating
weather  extremes and

impacting  ecosystems

worldwide. Concurrently, sea levels have increased by
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about 20 centimetres since 1900, due to melting caused
by warmer seawater, threatening coastal communities
and habitats. The rapid climate changes are accelerating
species depletion and are linked to a sixth mass
extinction event?, with studies indicating that up to 1
million species® are at risk of extinction in the coming
decades. Since the pre-industrial era, the Arctic has
lost over 75% of its summer sea ice volume?, reflecting
a dramatic change in the Earth's climate system. The
atmospheric concentration of CO? has also exceeded
419.3 parts per million (ppm)° by 20235, intensifying the
greenhouse effect and contributing to global warming.
These profound and wide-ranging consequences
highlight the pressing need to address climate change.

.-

Wide angle shot of white smoke coming out of the nuclear plants

'Global Temperature Rise. Accessed April 2024.
“Sixth mass Extinction Event. Accessed April 2024.
3Species Extinction Study. Accessed April 2024.

“Arctic Summer Ice Volume. Accessed April 2024.
*Atmospheric CO? level. Accessed April 2024.

5The increase between 2022 and 2023 was 2.8 ppm—the 12" year in a row where
the amount of carbon dioxide in the atmosphere increased by more than 2 ppm.
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1.1.1 India’s Climate Change
Challenges

India, like many nations, faces significant
challenges due to climate change:

JAT,
Temperature

Rise

Over the past century, India has seen a notable increase
in average temperatures, rising by approximately 0.7°C.
This trend, reported by the Indian Meteorological
Department (IMD), has accelerated in recent decades,
resulting in various climate-related extremities across
the country. This trend is detailed in Chapter 04.

@ Monsoon

6660
6060 Patterns
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India’s vital monsoon, crucial for agriculture and
freshwater supply, faces mounting pressures from
climate change. Shifting temperature patterns
are already disrupting rainfall timing, intensity,
and distribution, amplifying the damage caused
to the vulnerable communities that are reliant on
MOoNSoonN rains.
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Heatwaves

The frequency and intensity of heatwaves in India
have surged by almost 5-10 times between 2020-
227, posing significant risks to human health, energy
resources, and water availability. According to research
published by the University of Cambridge and published
in Plos Climate Journal?, 90%° Indians have suffered due
to heat waves caused by climate change in 2022.

=X Sealevel
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Rise

With a vast coastline over 7,500 kilometres, India
confronts escalating risks from rising sea levels.
As per data from National Centre for Coastal Research
(NCCR)'® India has witnessed an average rise of
3.3 mm/year in the recent decades (1993-2015) in the
Indian Ocean.

’Heatwaves Information by the Ministry of Earth Sciences laid in Rajya Sabha.
Accessed March 2024.

8Plos Climate Journal. Accessed April 2024.

°Killer heatwaves endanger India's development (cam.ac.uk). Accessed April 2024.
Sea Level Rise State laid in Rajya Sabha based on MoES. Accessed March 2024
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1.2 Global Response
to Climate Change

Global momentum in addressing climate change
has surged, with more than 2300 jurisdictions and
local governments declaring a ‘climate emergency,"
highlighting the pressing need for action. At the heart
of these efforts lie pivotal treaties & frameworks such as
the Paris Agreement’?, the 2030 Agenda for Sustainable
Development'®, and UN-Habitat's 2016 New Urban
Agenda. The Paris Agreement stands as a beacon
for international cooperation, aiming to cap global
temperature rise well below 2°C above pre-industrial
levels, with a fervent ambition to limit it to 1.5°C.
Complementing this vision, the 2030 Agenda outlines 17
Sustainable Development Goals (SDGs), encompassing
crucial facets like clean energy, sustainable cities,
climate action, clean water, health, and social equity.
Furthermore, the New Urban Agenda places cities at
the forefront, advocating for inclusive, resilient, and
thriving urban spaces. These frameworks underscore
the indispensable role of local governments and cities in
shaping a sustainable future. Additionally, the IPCC 2018
Special Report on Global Warming of 1.5°C' reiterates
the imperative of urban areas in driving ambitious
climate action to safeguard our planet’s future.

1.2.1 India’s Commitment and
Climate Actions

India announced its commitment to achieve ‘Net-zero
emissions by 2070 at the 26th Conference of Parties
(COP-26) in Glasgow in 2021 in response to the need
for accelerated climate action at a global scale. In the
near term, as part of its climate commitment under the
Paris Agreement, India’s updated Nationally Determined
Contribution (NDC) aims to reduce the emission intensity
of the country’s Gross Domestic Product (GDP) by 45% by
2030 from 2005 levels. This updated commitment builds
on the initial NDC submitted in 2015, which set a target
to reduce the emission intensity of GDP by 33% to 35%
by 2030 from 2005 levels. At COP26, India introduced
Mission LIiFE (Lifestyle for Environment) and Panchamrit

i1

This updated commitment
builds on the initial NDC
submitted in 2015, which set a
target to reduce the emission
intensity of GDP by 33% to 35%
by 2030 from 2005 levels.

(five nectar elements) as a global movement advocating
for environmentally conscious lifestyles that encourage
positive behavioural changes through individual and

community actions.

India's approach to combating climate change
is comprehensive, incorporating strategic urban
development projects with innovative environmental
policies. Central to its urban development strategy are
initiatives like the Smart Cities Mission, AMRUT (Atal
Mission for Rejuvenation and Urban Transformation),
and Swachh Bharat Mission-Urban', each targeting
urban regeneration and sustainability.

In addition, India has launched seven pivotal missions
under the National Action Plan on Climate Change
(NAPCC) to further its environmental goals. The
National Solar Mission aims to expand India's solar
energy capacity, significantly reducing the country’s
dependence on fossil fuels. The National Mission for
Enhanced Energy Efficiency seeks to improve energy
efficiency across various sectors, while the National
Mission on Sustainable Habitat (NMSH) focuses on
promoting energy-efficient  buildings and urban
planning. The NMSH 2.0 emphasises incorporating
sustainable practices into urban planning to reduce
greenhouse gas emissions and increase resilience to
climate change. NMSH 2.0 lists out enabling climate
actions, which are intended to address the overarching
framework to facilitate the adoption and implementation
of the sector-wise climate action strategies mentioned
above. These include strategies for urban governance,
capacity building, data, technology, and innovation for

"Climate Emergency Declaration. Accessed Feb 2024

2The Paris Agreement 2016.. Accessed Feb 2024

The 2030 Agenda for Sustainable Development. Accessed Feb 2024
T4IPCC 2018 Special Report on Global Warming. Accessed Feb 2024

>Note: Several of these missions & programs are coming to an end in
2024. However, there are several consultations that are in progress to
extend these schemes or replace them with other schemes that will
have most of these program elements.



the mission. Support is provided in the form of funding
and technical support via the various missions and
schemes under NMSH 2.0.

The National Water Mission is designed to optimise
water usage and ensure sustainable water resource
management. The National Electric Mobility Mission
Plan encourages a shift towards electric vehicles to
reduce emissions from the transportation sector.
Lastly, the Green India Mission aims at afforestation
and enhancing the country’s green cover. The
ClimateSMART Cities Assessment Framework (CSCAF)'®
(subsequently absorbed into the Urban Outcomes
Framework) was initiated by the Ministry of Housing
and Urban Affairs (MoHUA) in 2020. It enables Indian
cities to track and assess their climate actions, offering
a strategic and parametric approach to tackle climate
change in urban planning.

These initiatives collectively illustrate India's nuanced
and proactive approach to achieving sustainability and

resilience, reflecting a deep commitment to addressing

climate change through a blend of technology, policy

innovation, and environmental stewardship.

1.2.2 Tamil Nadu’s Climate Journey
& Actions

The Tamil Nadu government has long been at the
forefront of pioneering policy initiatives and projects
aimed at sustainable development and environmental
conservation. Among its notable endeavours are
implementing the Tamil Nadu Solar Energy Policy,
aiming to boost solar energy capacity in the state
significantly, and establishing wind farms, making Tamil
Nadu one of India’s leaders in wind energy production.
Furthermore, the state's innovative water management
practices, including rejuvenating water bodies under
the “Kudimaramathu” scheme and the comprehensive
rainwater harvesting program, have set effective water
resource management benchmarks. Building on this
legacy of environmental stewardship, the Tamil Nadu
government has taken a significant leap forward by

Solar panel on blue sky background, Alternative energy concept,Clean energy,Green energy

16CSCAF 3.0 Website. Accessed Nov 2023
T"TNGCC Website. Accessed Dec 2023




establishing a Special Purpose Vehicle (SPV) named
the Tamil Nadu Green Climate Company (TNGCQC)".
This initiative is designed to manage and implement
three  critical natural  conservation  missions
professionally: Tamil Nadu Climate Change, Tamil Nadu
Green, and Tamil Nadu Wetlands, each tailored to
address various aspects of environmental conservation
and climate change mitigation.

Tamil Nadu Climate Change Mission' - aims to
spearhead climate change adaptation and mitigation
efforts across the state. With an allocation of INR
500 crore, this mission focuses on implementing
comprehensive strategies to reduce greenhouse gas
emissions, enhance green manufacturing, and promote
the adoption of eco-friendly technologies. Tamil Nadu
Green Mission™ - is dedicated to increasing the
state’s forest and tree cover from 23.27% to 33% by
the year 2030-2031. Tamil Nadu Wetlands Mission?
- focuses on the ecological restoration of wetlands,
identifying and mapping 100 wetlands for restoration
over five years at a cost of INR 150 crore. This mission
aims to restore the ecological balance of these vital
ecosystems, with a particular emphasis on enhancing
livelihood options for local communities. Additionally,
the mission includes initiatives such as the plantation
of mangroves and seagrass as part of coastal wetlands
management, signaling a comprehensive approach to
wetland conservation.

Tamil Nadu is also drafting the State Action Plan for
Climate Change (SAPCC). The Net-zero CRCAP dovetails
into the SAPCC that is currently being revised and will
be submitted to the Ministry of Environment, Forest
and Climate Change of India (MoEFCQ).

1.2.3 Tiruchirappalli’s Climate Journey

Tiruchirappalli City Corporation (TCC) has taken bold
steps in both mitigation and adaptation actions (A
detailed list of Mitigation & Adaptation Action by TCC
in 2024-25 is mentioned in Annexure A - Table A1). By
restoring water bodies and enhancing the capacity of
Thepakulam, Chettikulam, Thamarai and Keel Panjapur
water bodies spread across the city, TCC is improving

adaptation and also improving its resilience to water
scarcity and ensuring a sustainable water supply for
its residents. The city has allocated INR 5 million per
ward (in 2023-24) for all 65 wards to improve micro-
drainage. The laying of underground drainage systems
in areas like Ariyammangalam and Thiruvarambur is
further improving the city’s infrastructure to cope with
potential flooding and sanitation challenges, thereby
reducing health risks associated with poor water
management. The city is also building a 100 MLD
sewage treatment plant (STP) in Panjapur with high
energy efficiency. This will reduce emissions from the
wastewater sector in the city that is currently untreated

in most cases.

Kallannai dam

"TNGCC Website. Accessed Dec 2023

*Tamil Nadu Climate Change Mission Website. Accessed Feb 2023.
"“Tamil Nadu Green Mission Website - Accessed Feb 2024

2Tamil Nadu Wetland Mission Website. Accessed Feb 2024.
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Installing a 9.60 MWp solar
power plant in Panjappur and
converting 41,615 street lights
to LED technology are concrete
steps towards decreasing the
city’'s carbon footprint.

On the mitigation front, Trichy’s significant investment
in renewable energy and energy efficiency directly
contributes to reducing greenhouse gas emissions.
Installing a 9.60 MWp solar power plant in Panjappur
and converting 41,615 street lights to LED technology
are concrete steps towards decreasing the city's
carbon footprint. The city has also installed roof-top
solar in 206 buildings totalling 831 kWp.

Furthermore, the city's solid waste management
improvements, including Bio-Mining of 2,58,263 tonne
legacy waste in Ariyamangalam dump yard and the
deployment of 100 Battery Operated Vehicles (BOVs)
for waste collection, reflect mitigation and adaptation
actions. By efficiently managing waste, Tiruchirappalli
city has reduced methane emissions from waste
decomposition, a potent greenhouse gas, while also
adapting its waste management system to minimise
pollution and enhance public health.

Tiruchirappalli has taken steps towards sustainable
urban mobility by planning the development of a 24
km - Bus Rapid Transit (BRT) system?' and an additional
68 km for Mass Transit in Trichy?2. While still in the
planning and proposal stage, this project aims to
provide an efficient, reliable, and eco-friendly public
transportation option, reducing reliance on private
vehicles and thus lowering traffic congestion and
vehicle emissions.

These comprehensive actions undertaken by
Tiruchirappalli demonstrate a proactive approach in
addressing climate change through both mitigation
of its causes and adaptation to its impacts, setting a
commendable example for urban climate resilience.

1.3 Trichy’s Climate
Vision
Tiruchirappalli City Corporation’s Climate Action Plan
charts a strategic path towards a net-zero future,
emphasising resilience against climate change
while having an equitable and sustainable urban
environment. The Net-Zero CRCAP aims to transition
Trichy into a city with net-zero emissions, addressing
urgent challenges such as urban heat and flooding.
This builds on the various projects and schemes

already mentioned in the Tiruchirappalli District 2030
Vision Plan?,

The Net-zero Climate Resilient City Action Plan for
Tiruchirappalli delineates the comprehensive climate
actions necessary to progress towards achieving net
zero greenhouse gas emissions by 2070, aligning with
the Government of India’s commitment to a net zero
future. This ambitious pathway aligns with and aims to
surpass the goals and targets set by various national
and Tamil Nadu state policies, missions, and programs
dedicated to climate change mitigation.

Integrating blue-green infrastructure is central to TCC's
approach, thereby enhancing the city’s resilience and
promoting the well-being of its residents. The plan
underscores the importance of sustainable urban
development, focusing on clean air, energy-efficient
buildings, and renewable energy sources, aiming to
minimise environmental impact and foster a circular

economy.

Trichy's Net-zero Climate Resilient City Action Plan
(Net-Zero CRCAP) aligns with Tamil Nadu's State Action
Plan on Climate Change (SAPCC) and global initiatives
like the Paris Agreement and Sustainable Development
Goals (SDGs). It sets a benchmark in TN's journey
towards net-zero emissions. The plan significantly
reduces greenhouse gas emissions and enhances
urban climate resilience, aiming for net-zero emissions
by 2070. It promotes climate-resilient urban planning
and infrastructure development, emphasising the
necessity of sustainable practices across all urban
development sectors.

“ICorporation draws up long-term plan for BRTS - The Hindu. Accessed Dec 2023.

2Comprehensive Mobility Plan for Tiruchirappalli Local Planning Area. Accessed Nov 2023.

ZTiruchirapalli District 2030 Vision Plan. Accessed Feb 2024.




Tiruchirappalli's Vision for a Net-Zero
Climate Resilient Future: Trichy is embarking
on a visionary course toward environmental
sustainability, aiming for net-zero emissions

by 2070, committing to significant reductions
in greenhouse gasses, strengthening urban
resilience, and focusing on integrating
sustainable practices across all development
sectors to achieve a transformative

climate future.

Mitigation Targets

The Net Zero Pathway aims to reduce the emissions in
the horizon years compared to BAU by:

2030: Net
zero GHG
emissions are
41.3% lower
than BAU

41.3% |

2050: Net
zero GHG
emissions are
58.7% lower
than BAU

58.7%

2070: Net
zero GHG
emissions are
87.4% lower
than BAU

87.4%

#India’s NDC Commitment Press Release. Accessed Feb 2024.

Adaptation Goals

To reduce the impact of heat stress and urban flooding
on urban infrastructure and citizens, particularly
vulnerable communities, by enhancing their capacities,
build climate resilient infrastructure and respond
successfully to climate change.

1.4 Net-zero Climate
Resilient Cities
Action Planning
Methodology

TCC has adopted the “Net-zero ClimateResilientCities
Action Planning Methodology (Net-zero CRC Action
Planning Methodology),” a comprehensive 9-step
process to build the city's adaptive capacity to
climate change and mitigate emissions (detailed in
Chapter 02).

The Net-zero Climate Resilient City Action Plan for
Tiruchirappalliis developed based on insights from the
Simplified ClimateResilientCITIES Plan, which helped
TCC rapidly & efficiently assess its greenhouse gas
(GHG) emissions, the state of its urban systems (Basket
of Solutions), and recommend broader actions across
these systems to address gaps in urban systems and
initiate its climate journey.

This  process includes rigorous  vulnerability
assessments, capacity building, and stakeholder
engagement, ensuring a well-rounded and practical
approach to climate action. Trichy’s Climate Action Plan
aims to enhance local resilience and sustainability by
drawing on global best practices and expert insights.
The emissions trajectory is aligned to Gol's 2070 net-
neutrality commitment in COP 262,

The detailed methodology adopted has been
described along with the milestones achieved by TCC
in Chapter 02.

This CRCAP sets a benchmark for urban local
bodies within Tamil Nadu by being one of
the first Urban Local Body (ULB) in TN in the
1-2 million population category to create a
Net-zero Climate Resilient City Action Plan
aligned to the Government of Tamil Nadu’s
goal of achieving net-zero before 2070.



The factory releases a lot of smoke and smog into the sky
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NET-ZERO CLIMATE
RESILIENT CITIES
ACTION PLANNING
METHODOLOGY &
TRICHY'S PROGRESS

2.1 A Robust CRCAP Methodology based

on Global Best Practices

CC has adopted the ICLEI SAs “Net-zero
ClimateResilientCities Action Planning
Methodology (Net-zero CRC Action Planning
Methodology)" in developing its Net-zero Climate
Resilient City Action Plan, targeting net-zero emissions
(aligned to Gol) by 2070 and also Government of
Tamil Nadu's goal of achieving net-zero emissions
well before 2070. This methodology offers a step-by-
step guide for crafting plans that effectively combine

climate change adaptation and mitigation, emphasising
their interlinkages in achieving a sustainable and
resilient future.

2.1.1 Methodology

Thevarious steps of the “Net-zero ClimateResilientCities
Action Planning Methodology (Net-zero CRC Action
Planning Methodology)” are illustrated in figure 2.1.



Figure 2.1: Net Zero Climate-Resilient Cities Methodology

The methodology is structured around a nine-step process, divided across three phases: Analyse, Act, and Accelerate,

focusing on embedding climate resilience into urban development strategies.

Analyse

The initial "Analyse” phase covers the
first four steps, which involve gaining
local government support, research,
data analysis to establish baselines,
and formulating an initial action plan.
This phase sets the foundation by
developing a deep understanding of
local climate issues and preparing
for effective action.

-

Act

In the "Act” phase, steps five through
six are dedicated to the practical
execution of the Net-zero Climate
Resilient City Action Plan. This
includes the actual implementation
of strategies, monitoring of progress,
and overseeing the application
of plans. These actions translate
strategic plans into concrete
measures, emphasizing a proactive
and adaptive approach to building
climate resilience.

)

Accelerate

The concluding “Accelerate”
phase, comprising steps seven to
nine, focuses on sustaining and
expanding the reach of climate
actions. It involves collaboration
with various governance levels,
enhancing and possibly revising the
Net-zero CRCAP to widen its scope,
and reporting achievements to
secure recognition and investment
for scaling up initiatives.




This approach underscores the necessity for long-
term sustainability and continuous improvement, as
evidenced by the comprehensive “Climate Resilient City
Action Plan - Towards a Net Zero Future” developed for
Trichy, showcasing a committed and strategic approach
to achieving climate resilience and sustainability.

2.2 Tiruchirapalli's
Progress in
Methodology

The progress of TCC on the various steps of the
methodology is indicated below:

Step 1: Commitment and
Mobilization

1.1 Secure Initial Commitment: Trichy formalised its
commitment to climate resilience by signing an MoU’
with ICLEI-South Asia for the CapaCITIES project,that
assisted in the development of this Net-zero CRCAP
(Annexure B - Figure A1).

1.2 Set up institutional structures: Supported by
the CapaCITIES project, Trichy set up a Climate Core
Team? of nine officials led by the Commissioner to
integrate climate action into its development strategy.
The team meets at least once every quarter (Annexure
B - Figure A2).

1.3 Identify and engage stakeholder groups: TCC
formed a stakeholder committee® with 24 officials
from key government departments to include input
from CSOs, academia, and the private sector in various
consultations (Annexure B—Figure A3).

Step 2: Research and "'/.
Assess a

2.1 Assess country context, 2.2 Assess local
context, 2.3 Climate readiness review: An
extensive evaluation of Trichy's socioeconomic factors,
demography, connectivity, land use, air quality,
municipal budget and transport system was done to

create a City Profile. This baselines the current ground
conditions in the city. This is detailed in Chapter 3.

Step 3: Analyse and A
Set a Baseline \”—D&

3.1 Develop GHG inventory, assess climate impacts
and build scenarios

a. Collecting Baseline Data in Trichy City:

e Data on fuel, waste, transport, and electricity were
collected with the Trichy City Corporation (TCC) and
other external agencies, ensuring thorough coverage
and addressing data gaps through further inquiries.

° Engagements with local stakeholders helped
identify key energy usage and carbon emitters, with
detailed analysis of all collected data to establish a
comprehensive baseline.

b. Developing GHG Emissions Inventory for
Trichy City:

* GPC-GHG emissions inventory from 2017-18 to 2022-
23 was created. The baseline GHG inventory for this
Net-zero CRCP is 2021-22. It was created using the
Harmonized Emissions Analysis Tool plus (HEAT+) by
GPC protocols.

° The comprehensive BASIC inventory included
emissions from both community-wide activities
and specific municipal operations. This will help
benchmark the emissions reductions of all the
mitigation actions in this net-zero CRCAP and
also subsequent planned revisions. (Detailed in
Chapter 6.)

c. GHG Emissions Projection and Scenario
Planning for Trichy City:

e Energy consumption and GHG emissions projections
were assessed for the short term (2030), medium
term (2050), and long term (2070) to facilitate
strategic planning for future years.

 Projections for municipal service energy consumption
were based on population forecasts and existing/
future city planning initiatives.

"MoU Document - (Annexure B - Figure A1)

2Climate Core Committee - (Annexure B - Figure A2)
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3Stakeholder Committee - (Annexure B—Figure A3)



° GHG emissions forecasting across sectors utilized
ICLEI South Asia's Net Zero GHG Emissions Tool,
considering socio-economic developments/factors.

e Specific GHG emissions reduction targets and
priority mitigation strategies were identified for
two scenarios: ‘Progressive Action’ and ‘Net Zero
Pathway," aligning with ambitions and climate action
objectives.

The Scenario planning aims to demonstrate how
emission levels will change over the horizon years
in different scenarios and intends to help identify
an evidence-base for the levels of ambition and
climate actions to achieve net zero goals. (Detailed in
Chapter 7.)

° BAU Projection: This scenario illustrates GHG
emissions levels under current climate action
trajectories, assuming no additional reduction efforts
beyond existing measures.

* Progressive Action Scenario: Reflecting increased
levels of climate action at the city-scale compared to
the BAU projection, this scenario considers national
and state government policies and local conditions.

* Net Zero Pathway: Aligned with the Government
of India's commitment to achieve net zero emissions
by 2070, this scenario outlines the ambitious efforts
required for Trichy City to transition towards meeting
net-zero GHG emission targets. It incorporates and
builds upon national and state government goals
and targets.

3.2 Identify Fragile Urban Systems,
Climate Vulnerabilities & Risks:

* A gap analysis for all the urban systems such as water,
wastewater, stormwater, solid waste, transport, urban
greenery, and emergency services against climate
risks like urban flooding and high temperatures was
conducted. (Detailed in Chapter 5.)

° Based on the historical climatic data like rainfall
and temperature from IMD, the future trends are

estimated. Based on this the vulnerability of the urban
system is assessed.

e Identified vulnerable areas and populations within
each urban system are identified. This will assist in
planning targeted interventions at a later stage.

° The adaptive capacities of urban systems are
determined with input from stakeholders.

e The risk assessments are conducted based on
likelihood and impact, pinpointing specific climate
risks across Trichy's wards to guide mitigation efforts.

3.3 Compile Baseline Synthesis

Report:
Based on all the above information, a baseline report is
created for the city.

Step 4: Develop Net-zero Climate o=
Resilient City Action Plan g4 ﬁﬂ

The methodology and the strategies & actions for the
climate action plan have been detailed in chapter 8 & 9.

° 4.1 Identify resilience intervention: TCC has
identified mitigation and adaptation measures, with
considerations for their potential impacts, financial
aspects, and implementation strategies.

° 4.2 Screen and prioritize potential resilience
intervention: Through a rigorous evaluation process,
Trichy prioritized resilience measures for integration
into the Net-zero CRCAP, assessing their feasibility
and potential impact. Considerations like budget,
scale, impact, duration, alignment with other policies
and projects of state and national government have
influenced the selection of these projects.

* 4.3 Set targets and approve CRCAP: The Net-zero
CRCAP is aligned to the goals and commitments of
Government of India as part of its NDC for net-zero
target by 2070 also Government of Tamil Nadu which
has aimed to achieve net-zero well before 2070.

16
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3.3 Compile baseline systhesis report

o @ —

_Inz Step 4: Develop Net-zero Climate
Tﬁi Resilient City Action Plan

4.1 Identify resilience intervention

Next Steps

Sl
©Z)

5. Detail & Finance Projects

a

6. Implement & monitor locally

4.2 Screen and prioritize potential resilience 7. Integrate and Collaborate
intervention 8. Review & Upscale

4.3 Set targets and approve CRCAP 9. Report, Inspire, Advocate

The various steps undertaken so far by TCC in developing the Net-zero CRCAP is illustrated in figure 2.1.
Net-zero CRCAction Planning Methodology
Step 1:Commitment and Mobilize Step 2: Research and Assess
1.1 Secure initial commitment 2.1 Assess country context
1.2 Set up institutional structures 2.2 Assess local context
1.3 Identify & engage stakeholder groups 2.3 Climate readiness review
Step 3: Analyse and Set a Baseline
3.1 Develop GHG inventory, assess climate impacts and build scenarios
3.2 Identify Fragile Urban Systems, Vulnerabilities & Risks




TCC has so far completed till
step 4 and the subsequent
steps will be undertaken
after further discussion with
stakeholders.

Towards Implementing the Climate Resilient City
Action Plan - Towards a Net Zero Future:

Having prepared this climate action plan, TCC is
preparing to implement it. Guidance provided in the
methodology will help TCC implement, monitor, scale-
up, review and report on projects and actions identified
in the CRCAP (steps 5 to 9 of the methodology). A gist

of these steps is given below:
@

* 5.1 Detail Climate Action programs and projects:

Step 5: Detail &
Finance Projects

&l

Establish timelines and identify financial models and
funding sources for priority climate initiatives.

» 5.2 Test and demonstrate: Develop and test pilot
projects using innovative approaches to evaluate
intervention effectiveness.

5.3 Identify financing model and secure funding:
Explore a variety of funding sources, including
municipal budgets, grants, and private investments.

Step 6: Implement &
. O
Monitor Locally i

° 6.1 Develop institutional arrangements &
capacity: Build capacity and enhance the capabilities
of city government staff.

* 6.2 Implement programs and projects: Execute
approved projects following established timelines and
milestones.

° 6.3 Monitor and report: Set up a comprehensive
Monitoring and  Evaluation  (M&E)  system,
incorporating Measure, Report, Verify (MRV) processes
to track progress and impacts.

18



Step 7: Integrate and
Collaborate [@
* 7.1 Collaborate horizontally: Strengthen project

sustainability and impact through collaboration with
local and subnational governments.

» 7.2 Collaborate and integrate vertically: Engage
with higher levels of government to support policy
frameworks and funding mechanisms.

° 7.3 Connect with similar cities worldwide:
Utilise global network memberships to exchange
experiences and learn from other cities'
climate efforts.

Step 8: Review @
and Upscale

» 8.1 Update data, review assessment and analysis:
Regularly review baseline data and GHG emissions
inventories to adjust climate strategies.

° 8.2 Evaluate the CRCAP: Periodically review the
CRCAP's implementation to identify new priorities and
opportunities.

The Climate Core Committee will lead steps 5-9.

» 8.3 Revise the CRCAP: Periodically update the plan
to reflect new climate challenges, priorities, and
technological advancements.

Step 9: Report, Inspire, &6
55
Advocate

°* 9.1 Report achievements globally: Report
climate action achievements on national and global
platforms, using tools like CDP for self-assessment
and improvement.

* 9.2Showcase, inspire others and gainrecognition:
Engage in awards and recognition programs to
secure support and explore partnerships, highlighting
successes like the Tamil Nadu Urban Livability
Framework ranking.

° 9.3 Advocate for local/global/regional action:
Promote Trichy's climate leadership on various
platforms to advocate for comprehensive climate
action worldwide.

The ‘Methodology’ chapter gives in detail the process adopted by TCC

to create the Net-zero CRCAP. The next chapter (3), assesses Trichy’s
socioeconomic factors, demography, connectivity, land use, air quality,
municipal budget and transport system. This gives an overall characteristic

of the city’s conditions.
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wAn aerial view of the Rockfort Temple, aiso knoWn’b.é,ﬂ'lchy Malaikottai, reveals two temples
~nestled within its premises: the Ucchi Pillayar Temple and the Thayumanaswamy Temple.
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TIRUCHIRAPPALLI
CITY PROFILE

3.1 Introduction

ituated along the Cauvery River, Tiruchirappalli,

commonly known as Trichy, is Tamil Nadu’s

fourth-largest city by area (167.23 sqg. km) and
ranks fifth in population, with over 1.08 million residents
as of 2021". Initially established as a municipality on
July 8, 1866, Tiruchirappalli was made a corporation
on June 1, 1994, incorporating adjacent areas to
accommodate its expansion.

Trichy is renowned for its temples and monuments,
includingtheRockFortTempleand SriRanganathaswamy
Temple, making it a key destination for travellers. The
city also hosts major industries and suppliers, further
establishing its economic significance.

Trichy's geography is marked by a flat terrain that is 78
meters above sea level, with the urban agglomeration
covering 804.5 sq. km. The Cauvery River’s flow divides
the city into the southern Cantonment, the northern
temples, and the central bazaar. The Cantonment hosts
government and hospitality services, while the temples
and the Rock Fort, surrounded by a bustling market,
define the city’s cultural and commercial centres. Hills
like Golden Rock add to the city's diverse topography,
with reserve forests along the Cauvery showcasing its
natural beauty.

The Tiruchirappalli City Corporation encompasses the
areas of Trichy, Srirangam, Golden Rock municipalities,

i1

Trichy’s geography is marked
by a flat terrain that is 78
meters above sea level, with
the urban agglomeration
covering 804.5 sq. km.

The Cauvery River’s flow
divides the city into the
southern Cantonment, the
northern temples, and the
central bazaar.

5 Town Panchayats, and 6 village panchayats, totalling
65 wards in 5 administrative zones over 167.23 sqg. km.
Given significant urban growth and expansion, a new
comprehensive revised master plan has been notified
for the period 2021-20412. The area of the Master
Plan has been increased from the existing 281.14 sq.
km. to 804.55 sq. km. The boundaries of the existing
TCCn, Lalgudi, and Thuvakudi municipalities, four Town
Panchayats and 103 villages have been included in the
Master Plan.

"Note: The population of Trichy in the last Census in 2011 was 915,569
Trichy Master Plan 2021-2041. Accessed Nov 2023.
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Figure 3.1: Location map of Tiruchirappalli and ward map of TCC area.
Source: Tiruchirappalli City Corporation

I 3.2 Connectivity

Tiruchirappalli is known for its excellent connectivity
and is a crucial hub for transportation for intra state
journeys within Tamil Nadu. It also is well-linked by air,
rail, and road networks.

Air Connectivity: Tiruchirappalli International Airport®
offers daily non-stop flights to several international
destinations, including Singapore, Malaysia, the UAE,
and Sri Lanka. Furthermore, major domestic airlines
provide regular services to key Indian cities such as
Delhi, Chennai, Bangalore, and Kochi, highlighting its
importance as an aerial gateway.

Rail Connectivity: As the divisional headquarters
of Southern Railways, Trichy has extensive rail links
to other parts of India. It is well-connected to various
cities in Tamil Nadu like Chennai, Kanyakumari, Madurai,

Thanjavur, Rameshwaram, and Coimbatore, as well as
major metropolitan areas across India, including Delhi,
Kolkata, and Mumbai, ensuring robust rail connectivity.

Road Connectivity: Tiruchirappalli has an extensive
and intricate road network, comprising five national
highways, seven state highways, and a multitude of
roads connecting to the rest of the district. The city's
strategic placement is further underscored by its
direct routes to the Chennai port via NH45 and to the
Thoothukudi port, significantly enhancing the flow of
both passengers and cargo. A map of the road network
in Tiruchirappalli is listed in Annexure C - Figure C1.

This robust infrastructure positions Trichy as an
intra-state transportation hub, ensuring seamless
connectivity to major cities and tourist destinations
such as Chennai, Coimbatore, Madurai, Ooty, Thanjavur,
and Rameshwaram.

3Trichy International Airport Website. Accessed Dec 2023.




3.3 Demography

As of 2011 Census, TCC administrative area had a
population of 0.92 million4 with 0.45 million males
and 0.46 females. The Tamil Nadu state government
estimated the 2021 population of Tiruchirappalli® at
1.08 million®. Projections suggest a significant growth
to approximately 1.86 million by 20707. The population
density was about 6,465 persons per sg.km in 2021.

167.23

sg.km
Area (2021)

6,465

person per sq.km

A\ | /4 (increased from
Population Density 5,474 person per
(2021) sg.kmin 2011)

D\ /4

Slum Population
(2021)

3.3.1 Slum Population

In 2001, the number of people living in slums was about
0.16 million (21.24% of population). This reduced to 0.11
million (10.6%) across 262 slums by 2021. This reduction
is attributed to the effective resettlement and housing
strategies implemented by the Tamil Nadu Urban

Over the decades, growth rates were recorded at
11.45% for 1991-2001, 22.75% for 2001-2011, and
18.06% for 2011-2021. The city experienced a surge
in migration and urbanisation between 2001-2011,
attributed to affordable real estate for the working
class and traders. However, migration has slowed post-
2021 due to increased real estate costs and improved
access to areas beyond the city limits. The number of
households in TCC administrative areas (65 wards) is
about 0.29 million households®.

O 10,08,234°

. 49.43% males
50.57% females

Population (2021) (census 2011)

N
283,040
with average
household size of
Households 3.82)
(2021)

10,224

(2,556 households
in 262 notified
slum areas)

Habitat Development Board, focusing on providing
essential infrastructure such as water, sewerage, and
sanitation in these areas and also moving several sites
outside the ULB limits. A map depicting all the notified
and non-notified slums in the TCC boundary area is

presented in Annexure C - Figure C2.

“Trichy City Corporation Population. Accessed Nov 2024.
STCC Administrative Boundary

éGovernment of Tamil Nadu GO 152 for Population - Accessed July 2023.

’Note: A table of the historical population of TCC is presented in Annexure C - Table C1.

8Note: Current household size is 3.82
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3.4 TCC Organization
Structure &
Municipal Budget

3.4.1 TCC Organization Structure

The corporation consists of Executive and Political Wings,
with the former led by the Municipal Commissioner, who
oversees the day-to-day administrative functions, project
implementation, and service delivery, and the latter
consisting of the elected council, headed by a mayor.
The council has 65 councillors, each representing one
of the city's wards (1-65).

The Executive wing is headed by the Commissioner,
who serves as the chief executive authority and
head of administration. He is supported by a team
comprising the City Engineer, City Health Officer,
Assistant Commissioners (for each of the 5 zones), and
the departments of Personnel, Revenue, and Accounts,
ensuring comprehensive oversight of city operations.

Departmental Leadership & Functions:

° Engineering Department: Headed by the City
Engineer, this department is responsible for the

maintenance and development of infrastructure,
including roads, water supply, drainage, sewerage
systems, and street lighting.

* Public Health Department: Headed by the City
Health Officer, this department focuses on solid
waste management, registration of births and
deaths, vaccinations, disease prevention, and the
operation of public healthcare facilities.

e Town Planning Department: Headed by the
Executive Engineer, this department focuses
on issuing building licenses, implementing
development plans, managing urban planning and
building regulations, and overseeing land acquisition
for the corporation. Assistant Commissioners in
respective zones handle plan approvals and building
permissions, contributing to urban development and
revenue generation strategies.

° Revenue and Accounts Department: Headed by
the Assistant Commissioner (Accounts and Revenue),
this department manages financial aspects, including
the maintenance of Revenue/Capital and Water
Supply/Drainage Funds, ensuring the financial health
and accountability of the corporation.

Corporation Cominissinnas
ity Engineer !
City Heatth Ofcer
Exmautive Ergineer West Exgive Engne it ) )
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Figure 3.2: Organization Structure of TCC.
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3.4.2 Municipal Budget
. The budget of TCC has been increasing at the average rate of 14.83% every year for the last 4 years®. The budget trend

of TCCis indicated in Figure 3. As in most years, the 2022-23 budget of TCC was a surplus budget.
Table 3.1: Outlay, Budget & Expenditure of TCC over the last 5 years.
(Only revised budget numbers are considered)

Outlay Expenditure

S. No. Year (in million INR) in nBlilill(iig:tINR) Climate Budget in %
1 2018-19 4946.29 4856.04 Not estimated
2 2019-20 7679.48 8158.39
3 2020-21 13354.70 13350.44
4 2021-22 13122.65 13113.81
5 2022-23 21401.15 21391.90
6 2023-24 10267.00 10259.52 38.26

i1

Based on the analysis of the audited annual budget for the year 2022-23 it
is estimated that 39.2% of the budget was utilised for projects on mitigation
and adaptation. Detailed analysis table is presented in Annexure A - Table A1.

3 5 Economic ACtiVities employing approximately 120,000 individuals in the

surrounding industrial belt. The presence of other key

Trichy has evolved into a significant engineering and industries such as Ordnance Factories (including HAPP

fabrication hub in Tamil Nadu, especially with the and the Small Arms project), Golden Rock Locomotive

establishment of Bharat Heavy Electricals Limited Workshop, sugar and paper mills, and Dalmia Cement

(BHEL) in 1963. This major power sector manufacturer further cements Trichy's role as an industrial nucleus

has spurred the growth of numerous ancillary units, in the state.

9TCC Budget for Previous 5 Years. Accessed Feb 2024




Trichy is recognised as a crucial node in the proposed
Tamil Nadu Defence Industrial Corridor (TNDIC), a
project announced by the Government of India in
2019 under the "Aerospace and Defence Industrial
Policy (ADIP).”

Beyond heavy industry, Trichy hosts flour mills and
distilleries as significant contributors to its industrial
landscape, with notable industrial activities extending
to Thuvakudi, Thiruverumbur, and Mathur areas.
The city also serves as a vibrant regional centre for
commerce, with significant commercial activities
focused in the inner-city areas around Main Guard
Gate and Gandhi Market and the Rockfort Market
area, known for specialised items like artificial

diamonds and silverware.

Trichy is a notable tourist destination in Tamil Nadu,
renowned for its historical significance and religious
sites. The city experiences its peak tourist season from
October to February, during which the weather is
most conducive for exploring its rich cultural heritage.
Notably, the winter months are ideal for visiting due to
the pleasant weather, drawing a considerable number
of tourists who come to see landmarks like the Rock
Fort Temple and the Ranganathaswamy Temple
in Srirangam, which is one of the largest temple
complexes in India was honoured with the UNESCO
Asia Pacific Award of Merit in 2017. This award was

given in recognition of the temple’s outstanding
efforts in conserving cultural heritage, specifically for a
significant renovation project that restored the temple’s
historic grandeur while preserving its architectural
integrity using traditional materials and techniques.

I 3.6 Land Use

Trichy's residential areas have higher densities in
historical cores areas of the city and lower densities in
peripheral areas of the ULB. Key dense areas include
the Fort, Puthur, Woraiyur, Tennur, and Bheema Nagar
in the western zone, with newer developments like
Thillainagar, Ramalinganagar, Sengulam, Kajamalai,
and Ponmalai in the eastern and southern zones,
indicating the city's ongoing expansion and the need
for updated urban planning.

To better understand the trend of urbanisation within
the ULB area a Land Use & Land Cover classification of
Trichy was done by analysing Sentinel 2A data over 3
years of 2019, 2021 and 2023. (The detailed procedure
is attached in Annexure C - Note 1). An improvised'®
methodology of the USGS 9-step classification was
used to classify land into the land uses of built-up area,
crop, road, tree, bare ground and water bodies. The
LULC maps are available in Annexure C - Figure C3,
C4, C5). The latest land-use land cover classification is
indicated in figure 3.3.
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Figure 3.3: LULC Map of Trichy 2023

°Note: The improvised methodology refers to predefined layers like road network, tree cover, and water body layers subtracted from the classification.
This also increases classification accuracy.




Observations in Land Use Change ° The area under cropland and bare ground is coming

Based on the assessment of LULC in Trichy for the down over theyears. Thisindicates the reclassification

years 2019, 2021 and 2023 as given in table 3.2, the

following key observations are made:

of these land uses into residential and commercial
lands (built-up)

e The built-up area in Trichy has increased by 1.19% * The area of water bodies remains unchanged
between the years 2019 and 2023 which is an

increase of 1.99 sq. km. The increased built-up area

throughout the analysis.

° The dense tree cover in the city has remained

typically has reduced permeability of the surface and constant at 0.63% over the years.

causes increased run-off and thereby flooding.

Table 3.2: Land use change across 2019, 2021, & 2023

2019 2021 2023
S. No. Land Use
Area % of total Area % of total Area % of total

(sq.km) area (sq.km) area (sq.km) area
1 Built Area 36.76 21.98 37.98 22.71 38.75 23.17
2 Crop Land™ 92.50 55.32 90.98 54.40 91.09 54.47
3 Tree 1.06 0.63 1.06 0.63 1.06 0.63
4 Bare Ground 28.05 16.78 28.35 16.95 27.47 16.43
5 Water Bodies 8.85 5.29 8.85 5.29 8.85 5.29

Total Area 167.23 167.23 167.23

i1

Trichy's residential areas have higher densities in historical cores areas of the
city and lower densities in peripheral areas of the ULB.

"Crop land includes unorganized shrublands, grasslands and grazing ground.




Based on GIS analysis the increase in the built-up is observed more in the south-west area of the city in the regions of
K-Kallikudi and Panjapur located in wards 56 & 62 as indicated in figure 3.4.
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Figure 3.4: Increase in Built-up area from 2016-2022

3.7 Soil

The urban region Srirangam, situated north of the
River Cauvery, lies on a fertile alluvial plain with a
subtle west-to-east slope. This terrain is marked
by distinct crystalline rock formations, notably the
Trichy Rockfort and Golden Rock. The alluvial soil
here is highly conducive to groundwater absorption,
benefiting from its proximity to the river. This area is
known for its excellent infiltration rates and natural
recharge capabilities, drawing from river water, rainfall,
and other hydrogeological attributes.

3.8 Climate

Trichy experiences a tropical wet and dry climate
characterised by high temperatures and seasonal
rainfall. The climate in Trichy varies throughout the
year, with distinct wet and dry seasons.

Temperature & Precipitation: Based on the data
available from IMD for the Tiruchirappalli region
between 1981 - 2023, the hottest month is May, where
temperatures can reach an average high of around
42.25°C (109.85°F), making it exceptionally warm.
Conversely, the coldest month is December, with more
moderate temperatures averaging around 24.8°C
(76.6°F). Precipitation levels vary significantly over the
year, with February being the driest month, receiving
as little as 12 mm (0.5 inches) of rainfall. On the other
hand, November is the wettest month, seeing up to
182 mm (7.2 inches) of rain, indicating a marked peak
in rainfall during this time.

The wet season extends for about 3.6 months, from
late August to early December, with a higher chance
of rainfall during this period, particularly in October,
which averages 12.8 days of rain. The drier season
lasts for the remaining 8.4 months.




Humidity & Sunshine': Based on the data available
from IMD for the Tiruchirappalli region between 1981
- 2023, throughout the year, humidity and sunshine
hours vary. June is noted for having the maximum
daily sunshine hours, averaging about 11.01 hours per
day. The weather patterns show a gradual increase in
cloud cover from clearer conditions in January (53%
clearer) to cloudier conditions by June (93% cloudier)
before slightly decreasing towards the end of the year.

Winds: Due to Trichy’s geographic location in southern
India, the annual wind patterns show significant
variation across different seasons. During the northeast

Sand banks in Cauvery River.

"?Difference between sunset.and sunrise time.

monsoon season, from October to December, winds
predominantly blow from the northeast, bringing
heavy rainfall to the region. These winds can often be
strong, averaging between 10 and 15 knots'.

Conversely, in the southwest monsoon period, which
spans from June to September, the winds generally
shift to come from the southwest. This season also
sees considerable wind activity, with speeds commonly
ranging from 12 to 18 knots, contributing to the
region’s rainfall. A more detailed climate profile of
Trichy is given in Chapter 5.

"*The knot (/not/) is a unit of sb_eed equal to one nautical mile per hour, exactly 1.852 km/h




3.9 Air Quality

Tiruchirappalli operates five manual Ambient Air
Quality Monitoring Stations (AQMS) under the Central
Pollution Control Board (CPCB). Recognised as a
PM10 nonattainment city, it has developed an action
plan as per CPCB directive for the National Clean Air
Programme (NCAP).

Data from 2016 to 2023 indicate that the city's annual
average PM10 concentration exceeded the National
Ambient Air Quality Standards (NAAQS) limit of 60
pg/mA3 by almost 50% in three of those years, while
PM2.5, NOx, and SOz levels remained within acceptable
limits. Furthermore, during years with PM10 breaches,
about 70% of days had PM10 levels above the CPCB
threshold. Areas with consistently high PM10 levels
have been marked as critical zones needing focused
pollution control measures.

Based on the observed concentration, Tiruchirappalli
falls under ‘Moderate to Poor’ in all the five stations.
A source apportionment study was conducted in
Tiruchirappalli by IIT Madras with the following findings:

Source apportionment study reveals that the main
contribution of PM10 is from the mineral dust
containing silica due to the re-suspension of dust
present in roads

Presence of water-soluble organic matter and
elemental carbon in all the stations indicate the
that the main source of pollution is combustion of
vehicles fuel and biomass

The following are the outcome of the source
contribution derived from receptor modelling for
each station.

* Factor 1: Vehicular Emission/Biomass
Combustion, (53%)

* Factor 2: Soil dust/Road Paved Dust (35%)

* Factor 3: Industries/other source (12%)

To reduce PM™ TCC has undertaken several activities
as part of its action plan under NCAP. These activities
are cross-cutting across several line departments
and agencies and the private sector. Some of these
activities are as follows:

e Enhance wurban transport by expanding CNG
stations, electrifying public transport, and promoting
e-rickshaws.

Implement traffic improvements by reducing
congestion, enforcing emission standards, and
constructing bypasses to divert traffic from
Tiruchirappalli.

° Manage environmental health by eliminating brick
kilns near Tiruchirappalli, regulating construction
waste management, and preventing open burning.

Increase public awareness by engaging schools in
educational programs about the health impacts of
pollution and vehicle emissions.

The action plan does not quantify the outcome of
these actions. Hence it is challenging to assess the
gap. However, Trichy should consider accelerating
these actions and also create an Air Quality Action
Plan cell having stakeholders from other departments
under the leadership of the Commissioner to monitor
the progress on a monthly basis.

The next chapter discusses the gap in the various urban systems like water
supply, wastewater, solid waste, transport, urban green and biodiversity,
and services like disaster management and emergency systems in the TCC
administrative area. The chapter also indicates the gap and issues impacting

these urban systems.
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04

URBAN SYSTEM
GAP ANALYSIS

4.1 Introduction

iruchirappalli is poised for significant urban
expansion, signalling a heightened demand for
municipal services and infrastructure. The city's
population has surged from 0.75 million in 2001 to
1.08 million in 2021. Future projections, based on the
UN World Urbanization Prospect’ (based on Shared
Socio-economic Pathways? method), forecast
Tiruchirapalli's population to increase to 1.32 million
by 2030, 1.63 million by 2050, and 1.86 million by

2070-effectively doubling the current count. This

anticipated population growth will significantly pressure
the city’s environmental resources and urban systems.

The various urban systems of Tiruchirapalli like Water
supply, wastewater, solid waste, transport, urban green
and biodiversity, and services like disaster management
and emergency systems that are already undergoing
significant stress will have to cope up with significant
additional infrastructure demand and this will only
be exacerbated by the impact of climate change. The
subsequent sections indicate the existing status and
the gap in the various urban systems in Tiruchirapalli.

The responsibility for managing water supply within
the TCC administrative area is with the Engineering

Department. TWAD manages the water till the pumping
stage at the supply wells.

4.2 Water Supply
System

River Cauvery & Coleroon are the major source of water
supply in Tiruchirappalli City Corporation administrative
area. 98% of water is pumped from supply wells® that
are recharged/fed by these rivers. At present, 132 MLD

of water is pumped from 10 pumping stations managed
between PWD & TWAD* (listed in Table 4.1). Subsequently,
it undergoes chlorination before distribution.

Currently 132.00 MLD®> being pumped from ten
pumping stations. This water is then distributed
through two intermediate sumps and 137 Over Head
Tanks (OHTs) located within the Corporation limits.

"UN World Urbanization Prospects 2018. Accessed Sep 2023.

?Shared Socio-Economic Pathways Poster. Accessed Feb 2024.

The recharge wells are situated in the banks of River Cauvery & Coleroon.
47 managed by WRD and 3 by TWAD.

°203 MLD is design capacity
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These OHTs collectively have an installed capacity of
66.58 million litres® . Additionally, 2.77 MLD of water
is sourced from 1662 hand pumps, and 98 bore wells
equipped with power pumps’ . The total water supplied
to the city is about 134.77 MLD per day. There is minimal

dependence on private borewells. ¢
The increased dependence

The entire water supply scheme is overseen and on Cauvery causes

managed by a Supervisory Control and Data Acquisition challenges in years when

(SCADA) system. This system is installed at 97 (out of r i 2
water level in the river is low,

137) OHTs, pumping stations, and intermediate sumps, A >
leading to severe depletion

allowing for real-time monitoring of the water supply
of groundwater levels.

system from the Integrated Command and Control
Center (ICCQ) located in the Corporation’s Main office.

Pumping Trunk Main & OHTs |

Source Chiorination Piant Stations Distribution Borewells

Consumers

Tetal Capacity Chlarination Plant 10 Pumping wells | Stations Trunk Main + Ne of Water Total Houses with
Ground Distribution Network Distribution access o
134,77 MLD with Stations 137 OHTs Water Supply
Collector Well 1662 Hand Pumps and Connections - 82%

98 Borewells

Table 4.1: Headworks and Schemes for Water Supply in Trichy
Source: Trichy City Corporation
Output

S .No Water Supply Source Points L. Source
(Quantity in MLD)

1 Main Pumping Stations 14 River Cauvery
2 Turbine Pumping Station 12 River Cauvery
3 Collector Well Periyar Nagar Pumping Stations 25 River Cauvery
4 Pirattiyur Pumping Stations (TWAD) 4 River Cauvery
5 Common sump Pumping Station 38.33 River Coleroon
6 Collector Well 1IT Pumping Station 18 River Coleroon
7 Alavanthar Padithurai Pumping Station 12 River Coleroon
8 Thiruverumbur Pumping Station (TWAD) 4.62 River Coleroon
9 Ayyalamman Padithurai Pumping Station (TWAD) 35 River Cauvery
10 Puthiapuram Pumping Station 0.55 River Cauvery

“Note: These OHTs are filled upto twice a day and HHs in some regions are served directly from the intermediate sumps.
’Belonging to TCC
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Piped water supply is available/accessible to ~92%
of the households. As on 2021-22, the total number
of households with access to piped water supply was
about 2619548 .

Tanker Supply

In areas in the periphery of the city and newly added
areas like ward 61-65, where access to piped water
infrastructure is limited or non-existent, the municipal
corporation steps in to provide water via tanker trucks.
This service ensures that all residents, including those
living in both authorized and unauthorized slums,

-1 Collector Well - Sri Rangam
C: Well - Thir b
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receive water. The combination of piped water and
tanker deliveries, supplemented by non-potable’
groundwater from bore wells, open wells, and hand
pumps, is vital. This groundwater, primarily used for
non-drinking purposes, is crucial in peripheral and slum
areas. Moreover, private water tankers supplement
the municipal supply, offering potable and non-
potable water to meet the varied needs of commercial,
institutional, and residential sectors throughout the city.

Tiruchirappalli City Corporation
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Figure 4.1: Water Supply Service Area in Trichy

Source: Trichy City Corporation

Note: Only SCADA connected OHTs are mapped

SNote: Single House Piped Connections: 128736, Huts & Slums: 45998, Multi-Kitchen Apartments: 87220.

“Note: Used for non drinking purposes like toilets, washing etc.




4.2.1 Status of Ground Water

Tiruchirappalli - City's groundwater levels fluctuate
seasonally, dropping to 14 meters (avg) pre-monsoon
and potentially recovering post-monsoon. Long-term
trends show declining levels due to inadequate rainfall
and high extraction for urban needs. Both pre & post-
monsoon GL levels have been dropping over the years
(GL levels from 2013-2021 are detailed in Annexure
D - Table D1 & Figure D3). The Central Ground Water
Board classifies Tiruchirappalli as semi-critical, with
groundwater usage at 79% of the 725.60 Million Cubic
Meter (MCM) available™ resources.

4.2.2 Water Treatment

The water drawn from the supply wells surpass the
quality prescribed by CPCB & IS", hence water is
directly chlorinated and supplied directly.

The service level
improvement plan developed
under the 15th Finance
Commission has targeted to
achieve water supplied level
from 124.29Ipcd in 2020-21 to
135 Ipcd by 2024-25.

4.2.3 Distribution Network

The city's water distribution network spans pumping
mains of 263.8 km and distribution mains of
1069.4 km.

4.2.4 Service Level Benchmark

Table 4.2: Service Level Benchmark

Source: Trichy City Corporation

. Gap/Comments/
S .No Performance Indicator TCC Levels Benchmark
Remark
100% (92% is piped supply .
o o 8% in piped
1 Coverage of water supply and rest i via public pipes, 100%
) network
lorries)
Per capita water suppl
2 P PPy 124.29 150 25.71 Ipcd
(Ipcd)
3 Extent of NRW upto 31% 15% 16%
Continuity of water ) upto 23 hours
4 10-15 min - 12 hours '? 24 hours )
supply 45 minutes
Efficiency in redressal of Above
5 , 84% 80%
customer complaints benchmark
Efficiency in the collection ) )
5% improvement YoY which
6 of water supply-related . 90% 35%
is currently 55% (2021-22)
charges

“Note: A significant part of the drawdown is near the supply wells
""Water Quality Samples & Standards. Accessed Mar 2024.

2Note: In locations where OHTs are available upto 12 hours of supply is observed but in some places water pressure is high only for 10-15 minutes and such locations in spite of

having piped supply depend on public pipes.




4.2.5 Issues & Gaps

e The current status mentioned in SLB indicated in
section 4.2.4 indicates that the supply side needs
augmentation to achieve target supply capacity.

e Water loss stands at 10% in transmission and 21% in
distribution, necessitating leak detection and NRW
surveys to enhance efficiency.

e Even though water meters are provided, tariffs in some
areas are collected on a flat rate basis.

e The city's reliance on groundwater for 134.77 MLD of
its water supply, without effective recharge systems,
has led to a significant depletion, highlighting urgent
sustainability challenges.

e Water supply varies by area, with 3.5 hours daily on
average, extending up to 12 hours near OHTs and
as little as 10-15 minutes in remote areas'®. This
is significantly lower than the guidelines issued by
CPHEEO & MouHA.

e Policy challenges include the absence of a statewide
Ground Water Act to oversee groundwater resources.
The Tamil Nadu Groundwater (Development and
Management) Act, 2003 does not apply to wells sunk
before 2003 and also the enforcement and monitoring
mechanism of the said act must be strengthened to
check compliance.

e The Tiruchirappalli City Corporation (TCC) encounters
challenges in supplying water from the Cauvery River
during periods of low flow. The water table near the
supply wells declines to 15 meters due to extensive
water extraction from multiple schemes tapping the
same source.

e Extraction units should be metered and monitored
regularly with respect to the availability of ground
water and monsoon conditions.

e The city administration delivers 132 MLD of water
sourced from rivers', and an additional 2.77 via
borewells targeting an average supply of 124 liters
per capita per day (Ipcd)’™. However, the actual supply
received at the consumer end is 92.4 Ipcd (Currently,
residents of wards 1 to 60 receive 102 liters per capita
per day (Ipcd), while those in the newly added areas
(wards 61-65) receive 70 Ipcd.).

As per MoUHA guidelines’
cities with 1 million+
population should ensure

a supply of 150 Ipcd (At NRW
of 15%).

The current supply of 134.77
MLD per day translates to
about 124 Ipcd. However to
meet the standards set by
CPHEEO (of 150 Ipcd) the
supply should have been 162.6
MLD". This demand is likely to
rise to 198 MLD by 2030, 245
MLD by 2050 & 279 MLD by
2070, assuming an NRW of
10% in 2070.

Given the reliance of the local
water supply on supply wells
drawing from the Cauvery and
Coleroon rivers, the Trichy
City Corporation (TCC) faces
significant risks during periods
of insufficient rainfall. A failed
monsoon can drastically
reduce river flows, stressing
these vital water resources.

To mitigate potential water
shortages and enhance the
resilience of the water supply
system, TCC must develop a
comprehensive water-resilient
strategy. This strategy should
include utilising existing water
bodies more efficiently and
increasing storage capacity.

*Areas away from OHT's or pumping stations.

“Note: Water sourced from Supply wells in the banks of the river

>Non-Revenue Water (NRW), which was reported at 31% in 2020-21, is excluded.
®*MoUHA Guidelines for 24/7 Water Supply. Accessed Feb 2024.

7Assuming an NRW of 15% instead of current 31% to achieve 150 Ipcd supply/capita

"8ICLEI South Asia estimates for service level demand projections which are based
on future population growth. Population growth has been forecasted by adapting
UNFCCC's Shared Socio-economic Pathways methodology to suit the Indian cities’
urbanisation context.



4.2.6 Proposed Projects

TCC has proposed several projects that would improve its
water supply and improve urban livability. Some of these
projects and actions are:

1. Proposed 24/7 Water Supply distribution under
TNCRUDP - it also gives an opportunity to reduce
NRW as ‘leak detection arrest’ is expected to be a
precursor activity. This also reduces the dependence
on transport emission from lorries. The proposed
water supply will also give an opportunity to migrate
the pumping motors to be more energy efficient
motors. It also enhances water resilience.

2. KfW funded '‘Combined Water Supply Scheme' for
augmentation of supply in the newly added areas at
INR 21.6 million under annuity model paid to TWAD
Board with an overall budget of INR 637 million.
This will help increase the per capita water supply
to above 135 Ipcd and also provide energy efficient
pumps.

3. Construction of Master Balance Reservoirs at the
cost of INR 500 million under capital funding - This
intervention will ensure stability in supply across the
leaner months.

Sewerage Generators Sewerage Line

4.3 Wastewater
Management
System
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The responsibility for managing
waste water treatment within
the TCC administrative area

is with the Engineering
Department of TCC.

Approximately 66.54% of households in the city, equating
to 0.19 out of 0.28 million households, are connected
to STP via open drains. However, the current system is
being migrated to an Underground Sewerage Scheme
(UGSS) which is expected to be functional by 2025-26.
This system is designed for collecting, conveying, and
treating domestic wastewater. In the fiscal year 2021-22,
Tiruchirappalli's total domestic wastewater generation
was about 74.39 MLD.

Sewerage

Aeaagn Malniidnee Treatment Plant

67% sewage network
{Including HH releasing
directly into drainage)

Sewage Collection
Lines 35240 Km

26 Lifting Station
26 Sub-Pumping Stations

Total Waste Water
Treatment Plant
Capacity - 88 MLD

49,03 Km Sewage Main

Figure 4.2: Wastewater Treatment Cycle

Source: Trichy City Corporation




4.3.1 Sewage Network

The city's sewerage infrastructure encompasses a
network of 352.40 km of sewer lines and 49.03 km
of sewer mains. This is collected and pumped to the
STP at Panjappur using 26 lifting stations and 26
sub-pumping stations scattered throughout the city.

Meiur Village i
-

Cholan Wagar/

. —
56 )
¥

ﬁ.ﬁ@lmﬁ‘

-
K Sathanur

This network facilitates wastewater transportation from
connected households and establishments to various
collection sumps. From there, the wastewater is pumped
to the Sewage Treatment Plant (STP) for processing and
treatment.

Tiruchirappalli City Corporation
Sewarage Treatment Plant
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Figure 4.3: Sewer Mains, Wastewater Pumping, Lifting and STP Infrastructure

Source: Trichy City Corporation

4.3.2 Septage

The number of households depending solely on septic
tanks in Tiruchirapalli in 2021-22 was about 73,592
households (26%'° of total households).

4.3.3 Proposed Expansion

The City Corporation plans to enhance the Underground
Sewerage System (UGSS) in targeted zones to improve
citywide wastewater management. Expansion efforts

include Ariyamangalam in the East Zone, focusing
on areas east and north-east of the town center;
Abishekapuram in the West Zone, covering the west and
south; and areas from Golden Rock extending south and
south-east in the South Zone. This strategic expansion
aims to ensure comprehensive wastewater treatment
across key areas of the city. The sewage coverage map of
Trichy is indicated in Annexure D - Figure D1.

“Based on the assessment that only 53% of the overall 49% households in Tiruchirapalli are unconnected by drains and dependent solely on septage system. It is estimated that
the balance 47% of the households discharge wastewater directly into drains in spite of having septic systems.




4.3.4 Service Level Benchmarks

Table 4.3: Underground Sewerage System - Performance Indicators

Source: Analysis / Tiruchirappalli City Corporation 2021

S .No Parameter service Benchmark GAP/Comment/
Level Remarks
Sewage Collection System
1 ~93%2° 100% ~7%
Coverage
Coverage Based on Road 95% (excluding extension 66.6% gap Required
1a 28.4%% ,
Length areas not developed) augmentation
Coverage Based on i 18% gap Requires
1b 67% 85% (min) )
Assessments / HSCs augmentation
Sewage Treatment & Disposal .
2 ) ) 93% 100% 7% gap Nominal
including septage
Revenue from Sewerage )
min 75% Low.
3 Charges / O&M Cost of UGSS 20% >05 percent

(Ration)

4.3.5 Gaps & Issues

The current service levels mentioned in SLB in section
4.3.4 indicate a significant gap in the sewage collection
and treatment in Trichy.

Discharge of untreated wastewater into drains is a
significant health challenge in Trichy including 49% of
the houses with septic tanks.

The total quantum of water supplied in the city is
134.77 MLD. At 31% NRW, the water supply effectively
reaching consumers is 92.99 MLD. At 80% norm, the
sewage treatment capacity required is about 74.39 MLD
which is 15% lower than the current design capacity of
88 MLD. However based on projected water supply in
horizon years, the sewage treatment capacity demand
is expected to rise to 134.64 MLD by 2030, 166.6 MLD
by 2050 and 200.88 MLD?? by 2070.

The UGSS coverage in the city is only 67%?* . Hence
there is a significant area of the city that still needs to
be brought under UGSS scheme.

Uneconomical

e The sewerage system’s incomplete coverage is due
to scattered urban development, especially in areas
like Ariyamangalam and Ponmalai zones, reliance on
traditional septic tank sanitation, and a lack of strict

enforcement and l