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WORLD ENVIRONMENT DAY’ 2026

MESSAGE

Nature in her benevolence ever provides the mankind all that is required to sustain
life on Mother Earth. The kindness of Nature is such, she does not differentiate,
discriminate or distance any species. In a universal harmony and equanimity Nature
allows all organisms -plants and animals alike- to thrive and sustain life without
prejudice. Personified as mother figure, protecting Nature thus is not an optional
choice but a moral obligation and responsibility of all of us. While benefitting from
Nature we also have to restore and replenish and leave something behind for future
generations as well. The famous saying ‘We do not inherit the earth from our
ancestors. We borrow it from our children’ aptly encapsulates the environmental
sustainability and philosophy.

It is in this belief and spirit that World Environment Day is observed every year on 5t
June serving as the largest international platform, mobilizing millions of people
globally to reflect and renew the commitment to the planet that sustains us. The
theme for World Environment Day -2026 is “Inspired by Nature. For Climate. For Our
Future”. India is firmly committed to address climate changes and champions the
principle of ‘Climate Justice’.

On its part, Coal India Limited embraces friendly environmental measures in the
whole gamut of its operations. It includes deployment of eco-friendly technologies,
mechanized coal transportation, pursuing renewable energy, and undertaking
massive scale of greening the mining areas through plantation measures. The single
pointed focus of these initiatives is ecological restoration and bringing back the
Nature to pre-mining conditions, to the extent possible. =

Nurturing the Nature, controlling the Climate impact and fostering the Future is
critical, and every action at every level counts. It is our planet and every one of us have
to safeguard it. The Antarctic explorer Robert Swan said, “The greatest threat to our
planet is the belief that someone else will save it”. We make the world that we live in.
And, with this belief let us make our world a better place to live.

Best Wishes, Ow

-

(B. Sairam)

Ph. : (033) 2324 6611/2324 6622 w Email : chairman.cil@coalindia.in = Website : www.coalindia.in
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MESSAGE

Sri Chaudhari Shivraj Singh
Chairman-Cum-Managing Director
CMPDI

Dear Readers,

It is my privilege to welcome you to the inaugural edition of Prakriti Sankalp, our biannual
magazine launched on World Environment Day 2026. As the global community amplifies its
call for urgent climate action, this publication reinforces CMPDI’s commitment to balancing

national energy needs with rigorous environmental stewardship.

CMPDI endeavours to integrate sustainability across the entire mine planning lifecycle—
from high-precision Environmental Impact Assessments to scientific overburden
management and progressive mine closures to final mine closures. Moving beyond
traditional afforestation, CMPDI utilizes advanced remote sensing and GIS mapping to
implement and monitor three-tier ecological restoration frameworks. Embracing a circular
economy, we maximize waste utilization and repurpose treated mine discharge water for

community irrigation and aquaculture, creating sustainable, post-mining livelihoods.

Aligned with Atmanirbhar Bharat, our indigenous R&D in exploration technologies and
laboratory services establishes CMPDI as a premier sustainable mining knowledge hub. |
encourage our engineers and planners to utilize Prakriti Sankalp as a platform to share the
field-driven innovations shaping a cleaner, more resilient energy future for India.

With warm regards and green resolve,
\ (“*w’ﬂﬁb

(Chaudhari Shivraj Singh)
Chairman-cum-Managing Director
Central Mine Planning & Design Institute Limited (CMPDI)

MINE CLOSURE
SUSTAINABLE FUTURE
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MESSAGE

Sri Ajay Kumar
Director (T/P&D)

Dear Readers,

On behalf of CMPDI's Planning & Design division, | warmly welcome you to the
inaugural edition of Prakriti Sankalp — a magazine born from our collective conviction
that today's ideas will shape tomorrow's sustainable development blueprints.

As India accelerates coal production to ensure energy security while advancing its Net
Zero ambitions, mine planning must evolve from extraction optimisation to a holistic
integration of environmental safeguards across every stage of the project lifecycle.
CMPDI is uniquely positioned to lead this transformation.

Being launched on World Environment Day 2026 under the theme “Inspired by Nature.
For Climate. For Our Future” this magazine affirms that long-range sustainability
planning is not a constraint on development but its most intelligent enabler. This edition
brings together insights on integrated environmental frameworks, planning
innovations, strategic land-use models and forward-looking regulatory trends. It also
serves as an open invitation to planners, policymakers and strategists to join this
important conversation.

| encourage every reader to contribute, collaborate and co-author the sustainable

development blueprint that India's future calls for.

38

Ajay Kumar
Director (Technical / P&D)

MINE CLOSURE
SUSTAINABLE FUTURE
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MESSAGE

Sri Nripendra Nath
Director (T/CRD)

Dear Readers,

| am delighted to introduce the inaugural edition of Prakriti Sankalp, our new biannual magazine
debuting on World Environment Day 2026. This year, as global climate commitments demand
tangible action, CMPDI is reinforcing its strategy to deliver the mineral intelligence driving India’s

growth while actively decarbonizing the coal value chain.

As the backbone of India's electricity generation, our sector's production is a sovereign necessity.
However, our corporate planning must look beyond the active life of a mine. Through progressive
mine closure frameworks, we are transforming heavily used industrial landscapes into self-sustaining
ecological and economic assets. Our current strategy focuses on establishing massive biological
carbon sinks through targeted plantations drive like “ Ek ped Maa ke naam” or “Vriksharopan
Abhiyan” that accelerate carbon sequestration.

In tandem with environmental recovery, we are committed to a "Just Transformation" for our mining
regions.

Our commitment to self-reliance through indigenous Exploration activities, Environment
Laboratories, Drone & GIS based Surveys and clean coal technology ensures that our growth
remains economically robust and environmentally resilient.

Prakriti Sankalp stands as a testament to this vision. | invite our professionals to contribute their
strategic insights in making low-carbon future for the nation.

With warm regards,

N pedy N1

1'\

Nripendra Nath
Director (T/CRD)

MINE CLOSURE
SUSTAINABLE FUTURE
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MESSAGE

Sri Rajeev Kumar Sinha
Director (T/ES), CMPDI
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MESSAGE

Sri Anand Mohan
Director (T/RD&T, BD)

Dear Readers,

Welcome to the inaugural edition of Prakriti Sankalp — a magazine. | hope it will
become a trusted knowledge, common for everyone working at the intersection of
technology, innovation and environmental sustainability in coal and energy sector.
CMPDI has long served as the nodal agency for coordinating R&D projects under the
Ministry of Coal's S&T programme and the CIL R&D Board, giving us a panoramic
view of where research stands and where it must go. Our Clean Energy Department
is actively engaged in Coal Bed Methane exploration, working with the Global Methane
initiative — recognising that harnessing mine methane is simultaneously a safety
imperative, a greenhouse gas mitigation measure and an energy opportunity.

On World Environment Day 2026, the launch of Prakriti Sankalp reaffirms our
commitment to making research visible, accessible and actionable. | earnestly invite
researchers, technologists, academics and industry professionals to contribute,
collaborate and help to build a living repository of solutions for a sustainable and
energy-secure India.

With warm regards,

ki

Anand Mohan
Director (T/RD&T, BD)
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MESSAGE

Rajiva Kumar Singh
Executive Director (Exploration)
Coal India Limited
Office: CMPDI, Kanke Road, Ranchi

Dear Readers,

It is with great pride and a deep sense of purpose that | welcome you to this edition of
Prakriti Sankalp. In today’s world, Environmental, Social, and Governance (ESG)
principles are no longer peripheral — they are central to responsible industry, in India
and globally. As the apex institution for mine planning and exploration under Coal India
Limited, CMPDI is uniquely positioned to lead by example. Our designs and
assessments guide subsidiaries across the country, and with that leadership comes
an unwavering obligation to uphold the highest standards of environmental
stewardship.

| am glad to say that CMPDI integrates environmental sensitivity into its operations
from the very first stage of exploration. We recognise that responsible mining begins
well before the first shovel breaks the earth. Our teams assess ecological conditions,
identify eco-sensitive zones, and ensure that exploration activities leave the smallest
possible footprint on land and local communities.

Beyond exploration, CMPDI actively supports subsidiary companies in mine
reclamation and ecological restoration. Through ecological greening of overburden
dumps, stabilisation of mine spoil slopes, and systematic rehabilitation of disturbed
land, our technical expertise contributes to a healthier environment. What was once
bare overburden gradually transforms into green landscapes thriving with flora and
fauna.

Our commitment to carbon sequestration and ecological rehabilitation — embedded
in mine closure plans and plantation programmes — reflects CMPDI’s contribution to
India’s climate goals and the global ESG agenda. Prakriti Sankalp is our platform to
share this journey with conviction: that energy security and ecological integrity can,
with wisdom and will, walk hand in hand.

With regards and green resolve,

——

Rajiva Kumar Singh
Executive Director (Exploration), Coal India Limited, Ranchi

MINE CLOSURE
SUSTAINABLE FUTURE

“ 8

‘ﬂ Sustainable Mining @ Responsible Environment [ *‘@ Better Future CMPDI - Innovating for a Greener Tomorrow



From the Desk of General Manager (Environment)

V. K. Pandey
General Manager (Environment), CMPDI

Dear Readers,

It gives me immense pleasure to present the inaugural edition of Prakriti Sankalp on the occasion of World
Environment Day 2026. The theme “Inspired by Nature. For Climate. For Our Future.” reminds us that
environmental stewardship is not merely a responsibility but a collective commitment towards securing a
sustainable future for generations to come.

As environmental professionals, we stand at a crucial juncture where developmental aspirations must be
harmonized with ecological preservation. The challenges of climate change, biodiversity loss, land
degradation, and resource depletion demand innovative, science-based, and inclusive solutions. At CMPDI,
environmental sustainability forms an integral part of every stage of the mining lifecycle—from environmental
planning and impact assessment to mine closure, ecological restoration, and post-mining land use.

Over the years, our efforts have focused on promoting sustainable mining practices through scientific
reclamation, afforestation, biodiversity conservation, water resource management, and the application of
advanced technologies such as remote sensing, GIS, and environmental monitoring systems. These
initiatives not only mitigate environmental impacts but also contribute to climate resilience and community
well-being.

This magazine is envisioned as a platform for sharing knowledge, experiences, innovations, and best
practices in environmental management. Through the contributions of experts, practitioners, researchers,
and young professionals, Prakriti Sankalp seeks to foster meaningful dialogue and inspire collective action
towards a greener and more sustainable future.

| congratulate all contributors for their dedicated efforts in bringing out this special issue. | also invite readers
to actively participate in this journey by sharing their ideas, experiences, and success stories that can help
strengthen our commitment to environmental excellence.

Let us draw inspiration from nature and work together to build a climate-resilient, environmentally

responsible, and sustainable future.

MINE CLOSURE
SUSTAINABLE FUTURE
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Stewardship and Climate Resilience: Shared Lessons for Urban Utilities
and the Coal Sector

Shilpa Halyal, Executive Engineer, Bengaluru Water Supply & Sewerage Board (BWSSB)
Government of Karnataka, M.Tech, IIT Delhi

World Environment Day serves as a reminder
of our collective responsibility to protect and
preserve the natural resources that sustain life
on Earth. The theme for World Environment
Day 2026, "Inspired by Nature. For Climate. For
Our Future," emphasizes the importance of
drawing solutions from nature to address the
demanding challenges of climate change,
environmental degradation and resource
scarcity. As the cities continue to expand, the
need for sustainable environmental
management has become more critical than
ever. Water, being one of our most precious
lies at the heart of

natural resources,

environmental sustainability and climate

resilience.

The Bangalore Water Supply and Sewerage
Board (BWSSB) has been committed in its
potential to ensuring sustainable water and
wastewater management for the city of
Bengaluru. Beyond its primary mandate of
providing safe drinking water and effective
sewerage services, BWSSB has embraced
environmentally responsible practices that
contribute to the protection of ecosystems and
conservation of natural resources. Through
continuous investment in advanced sewage
infrastructure, wastewater

treatment reuse

initiatives and lake rejuvenation programmes,

the Board is

management into a model of sustainability.

transforming urban water

Inspired by nature's own cycles of renewal and
regeneration, BWSSB has adopted the principles
of a circular water economy. Rainwater harvesting
is promoted in homes, apartments and offices.
With an installed treatment capacity of 1,348 MLD
across 34 Sewage Treatment Plants (STPs)
strategically located throughout the city, BWSSB is
actively promoting the beneficial reuse of treated
wastewater for industrial, construction,
landscaping and environmental applications. This
approach not only conserves water drawn from the
Cauvery River but also supports groundwater
recharge and enhances the resilience of the city
against droughts and climate-related uncertainties.
By viewing wastewater as a resource rather than
BWSSB

sustainable and climate-conscious future.

waste, is contributing to a more

A key aspect of BWSSB's environmental efforts is
the rejuvenation and protection of Bengaluru's
lakes and water bodies. Treated wastewater from
sewage treatment plants is being utilized to
rejuvenate lakes, improve ecological health and

support biodiversity. These initiatives strengthen

natural ecosystems, promote groundwater
replenishment and create greener urban
environments. Such nature-based solutions

demonstrate how environmental conservation and

MINE CLOSURE
SUSTAINABLE FUTURE
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urban development can co-exist to deliver long-

term benefits for both people and the planet.

The principles of sustainable water management
and environmental stewardship adopted by
BWSSB also hold significant relevance for India's
coal sector. Coal India Limited and CMPDI are
increasingly integrating environmental safeguards,
mine water management, wastewater reuse, land
reclamation, biodiversity conservation and climate-
resilient planning into mining operations. Treated
mine water can support local communities,
agriculture and ecosystem restoration, while

scientific  mine closure and afforestation
programmes contribute to carbon sequestration
and ecological recovery. The transition towards
resource efficiency, circular economy practices
and nature-based solutions demonstrates how
urban utilities and the coal sector can work
together towards the common goal of sustainable

development and environmental protection.

BWSSB is also advancing resource recovery and
renewable energy generation through innovative
sludge management practices. By harnessing

biogas from sewage sludge and promoting energy-

6

efficient wastewater treatment technologies, the
Board is reducing greenhouse gas emissions while
contributing to the transition towards cleaner and

more sustainable energy systems.

People are being involved through the Green Star
Challenge. Societies and institutions that save
water are recognized and rewarded. Awareness is
created about rainwater harvesting and water
conservation. Citizens are encouraged to join
hands in protecting Bengaluru’s water. These
initiatives align closely with national and global
efforts to mitigate climate change and build

environmentally resilient communities.

On this World Environment Day, let us reaffirm our
commitment to protecting the environment through
responsible water use, conservation and
sustainable practices. Environmental stewardship
is not solely the responsibility of institutions but
also the active participation of every citizen.
Together, inspired by nature and guided by a
shared vision for climate action, we can create a
healthier, greener and more sustainable future for

generations to come.

%k 3k %k %k %k %
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ARTIFICIAL INTELLIGENCE VS NATURAL WORLD

How the Gen-Al push is destroying our environment

In 1970, a psychological experiment on children
was conducted at Stanford University, where these
young test subjects were left alone with a
marshmallow for 15 minutes. The child had the
option to immediately eat one marshmallow, or wait
and get rewarded with another marshmallow after
15 minutes. These children were continuously
studied for the next decade, and it was found that
those who could wait for the better reward,
performed better academically and were healthier,
as compared to those children who preferred
instant gratification. Humanity is currently at a
crossroads, where we are collectively mesmerized
by the sweet prospects of Al chatbots right in front
of us and we cannot wait to fully capitalize on it. We
do not seem to realise that we are going to lose the
much bigger future reward of a healthy planet and

a functioning human civilization.

Climate change and global warming have become
an extensively studied subject, and it is no doubt
that the current model of development, based on
fossil fuel consumption and unsustainable
manufacturing processes, is driving the planet
towards an ecological disaster. Thrown into this
mix is artificial intelligence, which has become ever
present on our phones and computers, pervading
our personal and professional lives. | cannot watch
a short video of four cats jumping over each other
without YouTube recommending | use Al to

picturise myself in the scene. LLMs can talk to you,

MINE CLOSURE

Ankita S, FMS, New Delhi

read books for you, write projects for you, solve
homework, draw, code, create presentations, even
replace close personal relationships with artificial
silicon-based personalities you can tell your
deepest darkest secrets to. The supply of this
commodity by big tech corporations has been
plentiful, and the demand for it by the masses near
unquenchable. What was a $600 million industry in
2016 has burgeoned into a $390 billion industry in

a decade.

The backbone of this is the massive growth of data
centers and computing hardware manufacturing.
The functioning of Large Language Models (LLMs)
is made possible only by large clusters of Graphics
Processing Units (GPUs). These GPUs consume
2-4 times more electricity than conventional data
centers. A Google search consumes about 0.3Wh
of electricity, equivalent to a small LED lightbulb left
on for a few minutes. According to some estimates,
a query on ChatGPT 4.0 consumes 10 times that,
about 3Wh. The daily energy consumption of
ChatGPT may be 40 million kWh. That is equal to
the average daily consumption of 10 million
Indians. The global electricity consumption by all
the data centers was 415 TWh in 2024, about 1.5%
of total consumption. It is estimated to approach
1050 TWh by 2030. An often-cited statistic is that if
this sector were a country, it would become the fifth

largest electricity consumer in the world. All of this
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is merely for query processing, and it does not

even take into account the training process LLMs.

As a corollary to this, we must talk about the
greenhouse gas emissions. The Greenhouse Gas
Protocol categorizes the emissions into three
scopes: first is the direct emissions, which include
the diesel backup generators for data centers;
second is indirect operations emissions, counting
the emissions from the generation of electricity
purchased and consumed by the tech company;
third is the indirect emissions from the broader
supply chain — manufacturing semiconductor
chips, mining ores of cobalt, silicon, lithium etc.,
physically  constructing the infrastructure.
Companies who are building hyper scale data
centres have all committed to Net Zero goals, but
in fact they have reported significant increase in
their emissions due to generative Al. Google’s
carbon emissions have soared by 51% since 2019,
and Microsoft’'s have grown by 29% since 2020.
Independent researchers have estimated that the
training for GPT 3.0 emitted more than 500 metric
tons of carbon dioxide, which is around 610 one-
way direct flights from New York to Paris. A
platitude given by Al optimists is the switch to
renewables for electricity generation, but this
adoption has been slow to arrive and is outpaced
by the power demand of data centres. And in any
case, there seems to be few alternatives for Scope
3 emissions, as mining and manufacturing

continue to be extremely polluting endeavours.

The data centres are hungry for electricity but they

are also thirsty for water, required for cooling. A

MINE CLOSURE
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100 MW data centre can use up to 2 million gallons
every day. By 2027, global data centre operations
are projected to consume roughly 5 trillion litres of
water annually. These cooling systems also
continuously release warm air into the atmosphere,
creating a warm micro-climate. This exacerbates
the conditions in urban areas which have become
heat islands and are already facing water stresses.
The world also generated 62 million tonnes of e-
waste in 2024, estimated to rise to 82 million by
2030. Generative Al could add about 5 million

tonnes more to this figure.

It is no wonder then that the opening of new data
centres has encountered protests in the USA. A
Gallup poll found that 71% of Americans don't want
a data centre being built where they live. In
comparison, only 53% oppose construction of a
nearby nuclear power plant. The opponents of local
data centre construction cited excessive water and
energy use as their main concern, and also
expressed fear over rising electricity costs. North
Virginia has about 35% of all known hyper scale
data centres, and recently a plan for a 2100-acre
data centre had to be scrapped due to opposition
by the local Virginians. Hundreds of citizens in Salt
Lake City have taken to the streets to strongly
oppose a proposed 40,000-acre mega data centre.
Citizens in UK organise their efforts under the

banner of #StopDirtyDataCentres.

Therefore, the push for building data centres in
India needs to be seen in this alarming context. As
opposition

grows among citizens and the

government tightens regulations in the developed
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countries, big tech corporations turn to India to
build their data centres. Exploitation of lax
environmental laws in developing countries is an
old game that has been played by many industries
like chemical and shipbreaking, to name a few. Al
data centres are the newest entrants, and the $15
billion facility planned in Andhra Pradesh is no
reason to rejoice. The Human Rights Forum has
raised alarms over rushed environmental
clearances. The project documentation has failed
to explicitly state the source or volume of water
needed for cooling. This is a critical omission given
that Visakhapatnam holds incredibly low domestic
groundwater availability. This is nothing but a new
form of colonialism where resources are extracted
from India, to build compute power by companies
headquartered in other nations, who will reap

profits.

A dilemma that now faces us is this: we have
already accepted the rationale of harming the
environment to fulfil developmental needs — India
is indeed ramping up its coal production to meet its
growing power demands, at a time when the Indian
household consumes less than the global average.
So can we also accept this harm to the
environment in order to feed the Al industry? The
offering of this industry as it currently stands is
mostly speculative. Gen-Al can make wonderful

discoveries, Gen-Al can cure cancer. But what it is

doing the most right now is convincing us that we
need it for doing things that we were doing perfectly
well by ourselves 4 years ago. We don’t need it to
write 100-word emails for us. A simple google
search for litti chokha recipe will suffice. A human
managing a task can take business decisions far
more effectively and accurately than a chatbot. The
all-pervasive push for its use everywhere is
unnecessary, and honestly not worth the cost we
will pay to scale up infrastructure that can satisfy
this demand. And isn’t it funny that the global
business leaders who keep warning people to use
Gen-Al lest we are rendered obsolete, these are
the same people who gain the most by wider
adoption of their technologies. They are not

visionaries, they are just salesmen.

The announcement of each LLM model more
powerful than the previous one is met with
enthusiasm and also dread. However, the fear
related to Al has always been about it gaining
sentience and achieving singularity, a problem
widely confronted by books and movies on science
fiction. But the threat posed by it is more mundane,
and it is already a reality, because the effects of
climate change are already reality, not fiction. If we
become slaves to convenience, if we gulp down
this marshmallow now, there will be no more
marshmallows in the future, because there will be

no more planet in the future.
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World Environment Day 2026: Climate Action, Responsible Mining and
Scientific Environmental Governance

World

environmental responsibility must be integrated into

Environment Day reminds us that
every stage of development—from planning and
operation to monitoring, restoration and mine closure.
The 2026 theme of climate action is especially
significant for the coal sector, where energy security
must be balanced with environmental stewardship,
scientific planning and social responsibility.

Environmental management in mining today extends
beyond pollution control to include climate resilience,
conservation,  water

biodiversity stewardship,

renewable energy, circular economy practices,
responsible mine closure and technology-driven
monitoring. In this context, CMPDIL RI-l, Asansol,
plays a vital role as the in-house consultant of
Limited (ECL),

and

Eastern Coalfields supporting

environmentally  responsible compliance-
oriented mining.

ECL, incorporated in 1975, operates in West Bengal
and Jharkhand. During FY 2024-25, ECL operated
79 mines comprising 47 underground, 22 opencast
and 10 mixed mines across 13 areas, with coal
reserves of approximately 57.218 billion tonnes.
During the year, ECL produced 52.035 million tonnes
of coal, achieving 96.36% of its target and registering
9.409% growth over the previous year. Overburden
removal reached 187.167 million cubic meters,
highlighting the need for strong environmental
ECL’s

Environment Policy aligns with Coal India Limited’s

management systems. Corporate

vision of sustainable development through pollution

Anand SHekhar, GM(E&M)/(Env), RI-I

prevention, resource conservation, ecosystem
restoration, responsible waste management and
climate-change response. The policy promotes the
“10 Rs”

Redesign, Repurpose, Refurbish, Repair, Recover,

approach—Reduce, Recycle, Reuse,
Redeploy and Refuse.

Afforestation and land reclamation remain important
priorities. During FY 2024-25, ECL carried out
plantation over 78.03 hectares with about 1.27 lakh
saplings and planted or distributed 35,620 saplings
under Vriksharopan Abhiyan 2024. Green belts were
strengthened along transportation corridors and coal-
handling facilities. ECL has also engaged CSIR-
CIMFR to scientifically evaluate plantation success
through field studies, drone surveys and data
has been

analysis. Air-quality management

strengthened through the installation of nine
additional Continuous Ambient Air Quality Monitoring
Stations, enabling real-time monitoring across all
ECL areas and integration with CPCB and SPCB
networks.

Dust-control measures such as fog

cannons, sprinklers, water tankers and road-
sweeping machines have been expanded to reduce
emissions from mining and transportation activities.
Water stewardship is another key focus area.
Groundwater abstraction permissions were obtained
for 72 mines in West Bengal, while studies by IIT-
BHU and

availability, quality and utilisation potential. The

IIT-ISM are assessing mine-water

objective is to develop mine-wise water-management

plans and promote the productive use of surplus mine
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domestic, and industrial
ECL

governance
under ISO 9001:2015, ISO 14001:2015 and ISO
45001:2018. Mine closure has also become a
During FY

2024-25, 91 Mine Closure Plans required revision

for

water agricultural

purposes. further  strengthened its

environmental through certification

structured environmental obligation.
under the revised Ministry of Coal guidelines. Forty-
eight proposals amounting to Rs. 99.43 crore were
submitted after third-party audit, while Rs. 57.82
crore was reimbursed and Rs. 76.13 crore deposited
in escrow funds. Climate action is gaining momentum
across ECL operations. Coal India Limited has
assigned ECL a target of installing 525 MW of solar
capacity to support its Net Zero vision. Solar capacity
increased to 2.756 MW during FY 2024-25,
generating 12.55 lakh kWh of electricity and saving
Rs. 63.79 lakh. Energy-efficiency measures involving
fans, air conditioners, lighting systems and motors
are expected to save nearly 1.1 million units of
electricity annually.

As ECL’s technical partner, CMPDIL RI-I provides
expertise in environment,

mine  planning,

hydrogeology, and mine closure.
CMPDIL’s
EIA/EMP preparation,

pollution-control

geomatics

Environment  Division undertakes

environmental monitoring,

planning and baseline

environmental studies. The organisation has
completed over 400 EIA/EMP studies, securing
environmental than 350
projects.During FY 2024-25, CMPDIL prepared 48

environmental reports and conducted monitoring for

clearances for more

303 projects and establishments of Coal India
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Limited, including 16 in ECL. It analysed 1,60,689 air
samples, 26,042 noise samples and 23,716 water
samples, generating environmental-service revenue
of Rs. 359.69 crore. Its NABL-accredited laboratories
and QCI accreditation ensure reliable environmental
support and compliance monitoring.

CMPDIL also plays a critical role in hydrogeological
assessment and land reclamation monitoring. During
FY 2024-25, it prepared 90 groundwater modelling
reports and 88 comprehensive hydrogeological
reports. Satellite-based reclamation monitoring of
114 projects and vegetation-cover mapping of six
Drone and UAV

increasingly being used for

coalfields were completed.
technologies are
topographical surveys, mine-fire mapping, settlement
studies and plantation monitoring.

On World Environment Day 2026,
commitment of ECL and CMPDIL RI-l is clear:

the shared

strengthen  compliance, promote data-driven
decision-making, conserve land and water resources,
implement practical climate-action measures and
maintain a technically rigorous approach to
sustainable mining.

Environmental protection and energy security are not
competing goals. They must be integrated through
science, planning, governance and institutional
discipline. As India continues to rely on coal, the
sector's future credibility will depend on its
environmental performance. Through responsible
mining, scientific environmental governance and
ECL

CMPDILRI-I remain committed to building a cleaner,

climate-conscious development, and

safer and more resilient future.
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Too Hot to Ignore: The Reality of Climate Change

The Earth is sending signals. The only question left is what we send back

Manish Yadav, Manger(Env), Neeraj Kumar Singh, Manger(Env), Krishnadas A.M, Dy. Manager(Env), Shalinie Kumar, Dy
Manager(Env), Environment Department, CMPDI RI-VII, Bhubaneswar

1. Background

Once a year, on 5 June, the planet gets a day of its own. World Environment Day is the UN’s biggest stage for
environmental action UNEP (United Nation Environmental Programme) has run it since 1973, and these days more than
150 countries take part. For 2026 the spotlight shifts to Baku, where Azerbaijan hosts the global event, and the focus
narrows to the one emergency that now overshadows all the others: climate change. UNEP puts it plainly. The Earth is
already talking through rising seas, bigger wildfires, retreating glaciers, and heat that simply won’t let up and the campaign

throws the question straight back at us: what are we going to do about it? # Now For Climate.

2. A planet running a fever

Begin with the numbers, because statistics are difficult to  keep doing what we’re doing. That's not a margin the
ignore. Year 2025 landed as one of the three hottest years  climate can absorb quietly.

ever measured, roughly 1.44°C above the 1850-1900

baseline. It trailed 2024 the hottest single year on record, S,l?e?j,ﬁ'cDﬂ,‘f,i”@?&}gﬁgiﬁﬁ,ﬁf”ference S

about 1.55°C above pre-industrial levels. But the individual 15 BerkeleyEarth (18502025.12)  GISTEMP (1880202512

Had

years aren’t even the frightening part. The eleven years

NOAAGIobalTemp v6 (1850-2025.12)

from 2015 to 2025 are now the eleven warmestin 176 years
of records, and 2023—-2025 was the first three-year stretch o
to average a full 1.5°C above pre-industrial, the exact line

governments swore to stay under in Paris (Fig-1).

And it isn't easing off. The World Meteorological

1860 1880 1900 1920 1940 1960 1980 2000 2020

Organization (WMO) puts the odds of at least one year
between 2025 and 2029 topping 1.5°C at 86%, with a 70%
chance the whole five-year average does too. UNEP’s

Figure 1: Annual global mean temperature anomalies from
1850 to 2025 (Source: https://wmo.int/news/media-

centre/wmo-confirms-2025-was-one-of-warmest-years-

Emissions Gap Report 2025 bluntly titled Off Target runs
the math and still finds us headed for 2.3-2.5°C this century

) ) record)
under current pledges, and as much as 2.8°C if we just

2.1. When heat becomes a killer

Numbers on a chart are easy to skim past. The bodies are harder. The 2025 Lancet Countdown on Health and Climate
Change 128 experts, 71 institutions, built with the WHO found 12 of its 20 health-threat indicators sitting at record highs.
Heat-related deaths are up 63% since the 1990s, now averaging around 546,000 a year across 2012-2021. Do the
arithmetic and that works out to roughly one death every minute (Fig-2).
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None of this is just bad luck with the weather. From 2020 to 2024, about 84% of the heat wave days people lived through

each year simply wouldn’t have happened without human-driven warming and the pain isn’t shared evenly. China alone

logged more than 20,100 heat-related premature deaths in 2024 roughly 1.7 times its historical baseline' while India lost

247 billion potential working hours to heat in a single year, with farm and construction workers carrying the heaviest load.
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3. Sending a signal back

So is it all doom? Not quite. The same science ringing the
alarm also hands us a way out. UNEP keeps hammering
one point every fraction of a degree we avoid means fewer
deaths, lower bills, and a smaller chance of tripping an
irreversible tipping point. The Lancet Countdown backs it
up: cleaning up coal emission alone already prevented an
estimated 160,000 premature deaths a year between 2010
and 2022, even as renewables hit a record 12% of global

electricity and created some 16 million jobs.

Figure 2: Average percentage of total deaths that were
heat-related in 1990-99 (A) and 2012-21 (B); (Source:
Lancet Countdown. “2025 Report” — key findings on heat
and health.)

2.2. The economic burn

Heat wrecks more than health; it quietly bleeds money. In
2024 it cost the world a record 640 billion potential labour
hours nearly double the 1990s average adding up to
productivity losses of around US$1.09 trillion, close to 1%
of global GDP. Heat deaths among older adults accounted
for an estimated US$261 billion of that on their own. Here’s
the part that stings: governments handed fossil fuels
roughly US$956 billion in subsidies in 2023 more than triple
the climate finance promised to vulnerable countries, and
in fifteen nations, more than they spend on health

altogether.

That's really the whole point of World Environment Day
2026. The way UNEP frames it, change isn’t a question of
if anymore it's a question of how fast we steer it. Start a
conversation. Fund a solution. Shift a policy. Tell a story.
Every move is a signal, and signals move other people. The
planet has already sent one we can’t pretend not to hear.

The heat is still ours to handle but only if we answer.

%k %k %k %k %k %

MINE CLOSURE
SUSTAINABLE FUTURE

+

A N

‘ﬂ Sustainable Mining

(.} Responsible Environment %‘ Better Future

CMPDI

Innovating for a Greener Tomorrow



14

From Coal Mines to Carbon Sinks

-R A Khan, GM(M) HOD(Env), RI-5

Can the Next Coal Mine Become a Carbon Credit Project?

An Environment Professional's Perspective

A few years ago, the idea that an exhausted mine
could generate value through forests, carbon
storage, solar power, fisheries and ecosystem
services would have seemed unrealistic. Mining
professionals traditionally viewed mines through the
lens of reserves, production targets and equipment
productivity. Yet today, reclaimed overburden dumps
covered with vegetation and mine voids transformed
into reservoirs prompt a new question: are we
overlooking the next generation of environmental
assets?

As CMPDI professionals, we routinely prepare mine
plans, environmental studies, hydrogeological
investigations, mine closure plans and sustainability
reports. Perhaps it is time to view mined landscapes
differently—not as disturbed land or exhausted
assets, but as future carbon sinks.

Looking Beyond Coal

Coal will continue to support India's energy needs for
decades. However, the future of mining will
increasingly be judged not only by the coal extracted,
but by what remains after mining. Can a mine leave
behind a forest, a reservoir, a renewable energy park,
sustainable livelihoods and measurable climate
benefits? Increasingly, the answer appears to be yes.
The Hidden Asset in Mine Closure

Every year, CMPDI prepares and reviews numerous
Mine Closure Plans focusing on land stabilization,

plantation, water management, safety and socio-

economic transition. Yet these same activities can
also create climate assets.

Consider a reclaimed mine of 1,000 hectares. Even
at a conservative sequestration rate of 6 tonnes of
CO; per hectare annually, such an area could absorb
nearly 6,000 tonnes of carbon dioxide every year.
Over time, what was once viewed as a post-mining
liability begins functioning as an environmental asset.
Plantation becomes more than

a statutory

requirement—it becomes a long-term climate
investment.

The View from the Field

Across SECL and other coalfields, reclaimed mine
lands have already demonstrated this transformation.
Barren overburden dumps have evolved into green
landscapes, mine voids into water bodies, and
reclaimed areas into habitats supporting biodiversity.
Local communities increasingly utilize post-mining
reservoirs for irrigation and fisheries.

At Bishrampur and similar projects, future land-use
discussions already include pisciculture, eco-tourism,
recreation facilities, solar power generation and
community development. The challenge is no longer
how to close a mine, but how to create value after
mining.

Coal India's Hidden Resource

Coal India possesses one of the largest land banks
among Indian industrial organizations. Thousands of
reclaimed land,

hectares of stabilized dumps,

abandoned mine areas and mine-water reservoirs
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already exist within the system.In the coming
decades, these lands may become as strategically
important as coal reserves themselves—not for
extraction, but for carbon sequestration, renewable
energy generation and ecological restoration.

Solar Power: The Second Life of Mine Land

Many reclaimed mining areas may not be suitable for
agriculture, but they can support solar power
projects. A 20 MW solar plant typically requires about
80-100 acres of land, making reclaimed mine land an
attractive option for renewable energy development.
Coal India has already embarked on an ambitious
renewable energy programme. The vision is
compelling: a mine that once supplied coal to a
thermal power station may one day supply solar
power to the grid. The mine continues producing
energy even after mining ceases; only the form of

energy changes.

Carbon Credits: From Concept to Opportunity

Carbon credits are no longer limited to multinational
corporations. Governments, industries and investors
are actively exploring carbon markets. If scientifically
managed reclamation activities can demonstrate
measurable carbon removal, they may create
This

emerging field will require carbon-stock estimation,

opportunities for carbon-credit generation.
plantation monitoring, satellite-based verification and
technical documentation. These are areas where

CMPDI already possesses significant expertise.

15

A New Role for CMPDI
CMPDI

backbone of Coal India in geology, exploration, mine

For decades, has been the technical
planning, environment, hydrogeology and remote
sensing. A new frontier is nhow emerging, carbon
management. Future environmental studies may
evaluate carbon sequestration potential, climate
vulnerability and carbon-credit feasibility alongside
traditional assessments. Mine closure planning may
increasingly include measurable climate outcomes.
Preparing for the Future

The environmental professional of tomorrow will
ESG

reporting, remote sensing analytics, drone-based

require expertise in carbon accounting,

monitoring, Al applications, renewable energy
planning and climate-risk assessment. Much of this
capability already exists within CMPDI and can be
strengthened through integration and innovation.
The Mine of 2047

Imagine visiting a reclaimed coal mine in 2047. The
pit has become a lake, the dump a forest and the
reclaimed land a solar park. Local communities
operate fisheries, biodiversity has returned and
carbon credits are being generated.

A signboard reads:

"This landscape once produced coal for the nation.
Today, it produces clean energy, water, biodiversity
and climate benefits."

Perhaps that is what the future of mining looks like.
And perhaps CMPDI is uniquely positioned to help

build it.
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Community Development and Livelihood Plan under Mine Closure Guidelines, 2025

The Ministry of Coal, Government of India, through
the Guidelines for Preparation of Mining Plan and
Mine Closure Plan for Coal and Lignite Blocks, 2025,
has emphasized a people-centric and sustainable
approach to mine closure. The guidelines recognize
that mine closure is not merely a technical and
environmental activity but also a socio-economic
transition process affecting project-affected persons
(PAPs), local communities, and mine-dependent
livelihoods.

Accordingly, a dedicated Community Development
and Livelihood Plan (CDLP)

component of the Mine Closure Plan. The objective

is an important
is to facilitate a just transition by creating sustainable

livelihood  opportunities, strengthening local

capacities, improving community assets, and
ensuring socioeconomic resilience in mining-affected
areas during and after mine closure. The plan aims to
reduce dependence on mining-related employment
and promote alternative income-generating activities
for affected families.

activities under the

Indicative Community

Development and Livelihood Plan include:

SI. Head as per MPG-2025 Guideline

1 Skill Development & Trainings (Alt. Livelihood)

2 | Plantation / Afforestation (Fruit, Medicinal,
Local Species)

Agriculture & Allied Activities

Eco-Tourism Development

Flora & Fauna / Wildlife Conservation / Eco-
Parks

6 | Water Resource Management / Fish Ponds /
Recreation

Dr. Amarjeet Singh, Senior Manager (Env) CMPDI (HQ)

As per the Mine Closure Guidelines, at least 25% of
the five-yearly escrow amount earmarked for mine
closure activities must be allocated to community
development and livelihood-related initiatives. These
activities are to be implemented in consultation with
local stakeholders and should complement, rather
than duplicate, statutory obligations under CSR,

R&R, DMF, or other government schemes.

Sl. Head as per MPG-2025 Guideline
7 | Clean Energy Projects (Solar etc.)
Art & Culture

Women Empowerment

10 | Welfare of Aged & Disabled (Medical Camps
etc.)

11 | Sustainable
Improvement

Living &

Socio-Economic

12 | Sanitation

13 | Any other
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The Community Development and Livelihood Plan is
to be prepared based on a baseline socio-economic
assessment, stakeholder consultations, and
identification of local needs and opportunities.
Accordingly, a total of 296 CDLP reports of different
subsidiaries of CIL have been prepared by different
Regional Institutes of CMPDI, and the same have
been approved by the subsidiary boards.

In line with the Mine Closure Guidelines, 2025,
CMPDI undertook the preparation of Community
Development and Livelihood Plan (CDLP) reports for
the subsidiaries of Coal India Limited (CIL). The
exercise aimed to ensure sustainable socio-
economic development of communities affected by
mine closure. Different Regional Institutes of CMPDI
carried out detailed field surveys and stakeholder
consultations for the preparation of these plans. The
CDLPs

identified community needs, livelihood

17

opportunities, and infrastructure requirements in the
project-affected areas. Special emphasis was placed
on skill development, income generation, and
enhancement of local employment opportunities. The
plans also incorporated measures for strengthening
education, healthcare, and basic civic amenities in
the mining regions. A total of 296 CDLP reports were
prepared covering various mining projects across
The

formulated in accordance with the provisions and

different CIL subsidiaries. reports were
objectives of the Mine Closure Guidelines, 2025.The
reflects CMPDI's

to sustainable mine closure and

preparation of these reports
commitment
community welfare. All 296 CDLP reports were
subsequently approved by the respective subsidiary
Boards, facilitating their implementation in a
structured and time-bound manner. Subsidiary wise

no of reports are as under:

Name of Subsidiary Regional Institute No of Reports prepared and
approved
ECL RI-1, Asansol 57
BCCL RI-II, Dhanbad 45
CCL RI-III', Ranchi 44
WCL RI-1V, Nagpur 46
SECL RI-V, Bilaspur 72
NCL RI-VI, Singrauli 9
MCL RI-VII, Bhubaneshwar 20
NEC HQ, Ranchi 3
Total 296

Regular monitoring and evaluation mechanisms should be established to assess outcomes and ensure long-

term sustainability of interventions. Through this approach, mine closure will become an opportunity for

ecological restoration, economic diversification, and inclusive development, leaving behind a positive and

sustainable legacy for the affected communities.
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ROLE OF GEOSPATIAL TECHNOLOGY IN ENVIRONMENTAL MONITORING IN COAL MINING AREAS

Abstract
Geospatial technologies which
Sensing, GIS, GPS, Digital Photogrammetry, LIDAR,

UAVs, Terrestrial Laser Scanners etc. are transforming

including Remote

how coal mining operations monitor and manage

environmental impacts. These tools enable

high-coverage, repeatable, and cost-effective
monitoring of land use, vegetation, water resources,
reclamation progress, slope stability, and reservoir
sedimentation, helping mining companies meet
regulatory requirements and advance sustainable
mining practices.

Geospatial Technology has a very important role in
coal mining industry, as coal mining has become much
more environmentally sensitive business.
“Environmental monitoring using geospatial tools such
as satellite/ aerial data provides a level of coverage
that is much higher than that offered by any other
mapping technology.”

Introduction

Coal mining is inherently site-specific and often
causes significant disturbance to land, air, and water.
Accurate, spatially referenced information is essential
across all mining phases viz pre-mining, syn-mining,
and post-mining - to assess impacts, plan mitigation,
and demonstrate regulatory compliance. Geospatial
technology supplies the spatial database and
analytical capability needed to quantify change,
prioritize interventions, and communicate
environmental performance to stakeholders.

Core Geospatial Tools and Their Roles

MINE CLOSURE

Rakesh Ranjan, Advisor (Geomatics), CMPDI (HQ), Ranchi

= Satellite Remote Sensing
Multi-spectral and multi-temporal imagery for land
mapping, health

assessment, and large-area change detection.

use/cover vegetation

= Geographic Information Systems (GIS)

Integration, analysis, modeling, and map
production for environmental planning and
reporting.

= Global Positioning System (GPS)
Accurate ground control for mapping, monitoring
transects, and validating remote observations.

= Digital Photogrammetry and Terrestrial Laser
Scanning
Volumetric calculations for overburden dumps and
stockpiles; high-resolution topographic models.

= LIDAR and UAVs
Fine-scale terrain models, canopy structure, and
targeted surveys for reclamation and slope
monitoring.

= Interferometric
RADAR

Deformation monitoring for early warning of slope

SAR and Slope Stability

movement.
Application Areas in Coal Mining Environmental

Management

Vegetation Cover Mapping

Regular, three-year satellite-based vegetation
mapping at scales such as 1:50,000 supports natural
resource planning and impact assessment of mining
on Vegetation Cover in the major coalfields under CIL.

Time-series analysis reveals loss, recovery, and
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fragmentation patterns that guide reclamation and
biodiversity measures.

Environmental Management Planning

Geospatial outputs form the backbone of
Environmental Management Plans (EMP): Core and
Buffer

capacity assessments, and spatially explicit mitigation

zone land use/cover maps, assimilative
plans. Buffer zones (typically a 10 km radius) are
monitored periodically to detect off-site impacts.

Land Reclamation Monitoring

Annual satellite surveillance of reclamation progress
across multiple opencast mines enables objective
assessment of restoration success and prioritization of
remedial actions.

Watershed and Groundwater Management
Hydro-geomorphic ~ mapping and watershed
delineation using Remote Sensing data and DEMs
identify recharge zones, guide water conservation
measures, and support hydrological modeling for
sustainable water use.

Reservoir Sedimentation Assessment

Remote sensing provides rapid, repeatable reservoir
capacity and siltation assessments that inform
sediment budgeting and catchment management
around industrial clusters and thermal power stations.
Slope Stability and Disaster Management
measurements and

Regular interferometric

radar-based slope monitoring detect subtle

deformations, enabling early warning and targeted
stabilization works to reduce disaster risk.

Volumetric and Inventory Management

19

Digital photogrammetry, TLS point clouds, and UAV
surveys deliver accurate overburden and coal
stockpile volumes, improving logistics, planning, and
environmental accounting.

Case Example and Institutional Practice

CMPDI’'s

environmental monitoring demonstrates institutional

long-term  use of  satellite-based
value: a multi-decadal geo-environmental database
enables retrospective change analysis and supports
mine planning, reclamation monitoring, and reservoir
studies. The organization is also expanding UAV
deployment to enhance accuracy and responsiveness
in environmental monitoring.

Conclusion and Outlook

Geospatial technology is indispensable for modern,
environmentally responsible coal mining. By delivering
repeatable, scalable, and spatially explicit information,
these tools enable better planning, faster response to
environmental risks, and measurable reclamation
outcomes. Emerging capabilities - higher-resolution
LIDAR, and
automated change detection workflows - will further

satellites, routine UAV operations,

reduce environmental footprints and help mining

companies align operations with sustainable
development goals.
Looking Forward
Adoption of an integrated geospatial monitoring

system that combines satellite time-series, UAV/TLS
surveys, deformation monitoring, and a maintained
geo-environmental database to convert spatial data

into actionable environmental management.
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Nationwide Mine Water Resource Assessment and Utilisation — An Initiative by CMPDI

V.K.Pandey, Punam Singh, D. Bandopadhyay, Abhishek Kumar Singh, CMPDI(HQ)

In a landmark initiative aimed at promoting
sustainable water resource management in mining
regions, CMPDI undertook a comprehensive and
pioneering assessment of mine water resources
across all active and abandoned mine voids of Coal
India Limited (CIL). The study was one of the most
extensive exercises of its kind in the Indian coal
sector, covering mine water reservoirs spread across
multiple coalfields and geographical regions of the
country.

The assessment involved detailed hydrogeological
investigations, evaluation of groundwater and surface
water interactions, estimation of water accumulation
and recharge potential, water quality
characterization, and analysis of seasonal variations
in  water availability.  Advanced  scientific
field-based

employed to assess the storage capacity of mine

methodologies and studies were

voids, quantify available water resources, and
determine their suitability for various beneficial uses.
The study also examined existing mine water
management practices and identified opportunities
for optimizing the utilisation of this valuable resource.
A key focus of the initiative was to explore sustainable
and socially beneficial utilisation pathways for mine
water. Comprehensive techno-economic analyses
were undertaken to evaluate the feasibility of
supplying
consumption, irrigation, industrial use, groundwater

treated mine water for domestic

recharge, pisciculture, eco-tourism, and other

livelihood-supporting activities. The assessment

further  considered treatment requirements,
infrastructure needs, environmental safeguards, and
long-term operational sustainability of proposed
schemes.

The findings of the study were consolidated into a
landmark report that provided a strategic roadmap for
transforming mine water from a mine management
challenge into a valuable resource for regional
development. The report received wide appreciation
and commendation from the Ministry of Coal for its
scientific rigor, innovative approach, and practical
recommendations for enhancing water security in
coal-bearing regions.
Based on detailed technical evaluations and
prioritization criteria, the report identified 22 high-
potential pilot project sites across six states for
treatment and

implementation of mine water

utilisation schemes. These pilot projects are
expected to demonstrate the viability of large-scale
mine water utilisation for community welfare,
agricultural development, industrial applications, and
environmental sustainability. The initiative has laid
the foundation for a nationwide programme on mine
water management and serves as a significant
contribution towards sustainable mining, resource
conservation, and socio-economic development in
coalfield areas.

Through this pioneering effort, CMPDI has reaffirmed
its role as a leading technical and environmental
India

consultancy organization, supporting Coal

Limited and the Ministry of Coal in advancing
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innovative solutions for responsible mining and

sustainable development.

Table: 22 high-potential pilot project sites across six states

Sl. Subsidiary | Project Name Area Name Abandoned | State

No. | Name | Active

1 CCL Saunda D OC Barka Sayal Abandoned | Jharkhand

2 Bhurkunda Colliery Barka Sayal Abandoned | Jharkhand

3 Giddi C OC Argada Abandoned | Jharkhand

4 Giddi A OC Argada Abandoned | Jharkhand

5 Ray Bachra UG Piparwar Abandoned | Jharkhand

6 SECL Jamuna OC J&K Abandoned | Madhya Pradesh
7 West Chirimiri OC Chirimiri Abandoned | Chattisgarh

8 Bishrampur OC (Quarry 3, 4 & 5) Bishrampur Abandoned | Chattisgarh

9 Piparia UG Johila Active Madhya Pradesh
10 Sharda OC Sohagpur Abandoned | Madhya Pradesh
1 ECL Purushottampur OC Bankola Abandoned | West Bengal

12 Sangramgarh OC Salanpur Abandoned | West Bengal

13 Madhaipur UG Pandaveswar Active West Bengal

14 BCCL Sudamdih Shaft Bhowra Abandoned | Jharkhand

15 Murulidih 20/21 Colliery wJ Abandoned | Jharkhand

16 Lohapatty Colliery wJ Abandoned | Jharkhand

17 MCL Balaram OC (Gandhisagar Void) Hingula Abandoned | Odisha

18 Handidhua UG Talcher Abandoned | Odisha

19 Deulbeda UG Talcher Abandoned | Odisha

20 Orient 1,2 UG Orient Active Odisha

21 WCL Patansaongi UG Nagpur Active Maharashtra

22 Ghorawari OC Kanhan Abandoned | Madhya Pradesh

‘ﬂ Sustainable Mining
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Fig.- Potential Sites for Mine Water Treatment and Utilisation Projects
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The proposed projects envisage the sustainable

treatment and productive use of mine water for a

variety of applications, including agricultural
irrigation,  drinking  water  supply, industrial
consumption, groundwater recharge, and

packaged/bottled drinking water production. By
transforming a mining by-product into a valuable
water resource, these initiatives aim to enhance
water security in mining-affected regions, particularly

in water-stressed and rural areas.

Beyond addressing local water needs, the initiative

contributes significantly to environmental
sustainability and climate resilience by promoting
circular water management practices, reducing
pressure on conventional freshwater sources, and
facilitating the beneficial reuse of mine water. The
programme directly supports India's commitments
United
Sustainable Development Goals (SDGs), particularly
SDG 6 (Clean Water and Sanitation), SDG 13
(Climate Action), and SDG 12

Consumption and Production).

towards achieving several Nations

(Responsible

%k %k %k %k % %k
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The Nationwide Mine Water Utilisation Drive stands
as a flagship example of how scientific innovation and
sustainable mining practices can be integrated to
social, and

generate long-term environmental,

economic benefits for communities and stakeholders.
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Nurturing Nature: India's Ecological Vision for Planetary Stewardship

—YVivek Kumar, NIT Tiruchirappalli
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The ancient sages of India did not merely write poetry when they called the Earth a mother. This Shloka
calls us to protect earth, water, and air — for our well-being and that of all future generations. They encoded
a living truth — that we are not separate from nature, we are nature. Nurturing the nature is the present

quest for survival for both humanity and Mother Earth.

The Planetary Crisis: Earth is Sending Signals — Is the World Ready to Listen?

World Environment Day in Baku warns that the planet o
neither argues nor negotiates — it sends signals
through rising seas, wildfires, heatwaves, and melting
glaciers. As Wendell Berry said, the Earth is what we «
all have in common, yet we are pushing it past its

limits.

e 40% land degraded; 10M ha forest lost yearly; 1M+ o

species facing extinction.

e 1.5°C limit being crossed; floods and droughts now

strike every nation.

WMO confirms 2015-2025 as the hottest eleven years
ever recorded with Earth's energy imbalance at a 65-
year high and oceans absorbing nearly 18 times
humanity's total annual energy use. If this trajectory
continues unchecked, by 2050 droughts could affect
75% of the global population, one-third of glaciers may
vanish forever and Paris Agreement commitments
face serious risk of remaining unfulfilled. Protecting
nature is not an act of sentiment; it is an act of survival.
Are we using our resources sustainably? Definitely
not.

Earth is likely to remain extremely hot over the next

five years; at least one year may cross the 1.5°C

danger threshold.

Nature underpins nearly half the world's economy —
thermal destabilisation is not just ecological, it is an
economic catastrophe in the making.

Without binding global action, the Triple Planetary
Crisis will accelerate beyond any nation's capacity to
respond unilaterally.
Bhumi  Sukta

environmental manifesto — recognised healthy soil

India's — first

humanity's

as both a food source and carbon store, centuries
before modern climate science.

Where Tigers Roam and Wetlands Thrive: India's
Conservation Story
India and the world must simultaneously strengthen
biodiversity conservation, climate resilience, and
sustainable growth. From national policy commitments
to ground-level action, India's conservation strategy
spans protected landscapes, endangered species
recovery, coastal ecosystems, and citizen-driven
green cover — forming one of the world's most
comprehensive ecological action frameworks.

e Policy & Biodiversity: NBSAP at COP16 targets
reversing biodiversity loss by 2030; whole-of-
government and whole-of-society approach

essential for ecosystem, species, and coastal

restoration.
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e Wildlife
745—1,134; Tiger Reserves 46—58 with 36

corridors; Projects Cheetah, Snow Leopard &

& Green Cover: PAs expanded

Dolphin driving species recovery; 262.4 crore
saplings planted under "Ek Ped Maa Ke Naam" by
Dec 2025.
e Wetlands & Coasts: MISHTI restored 4,536 ha of
22,560 ha
98 RAMSAR Sites safeguarding
wetlands for biodiversity, water security, and

mangroves; identified for future

plantation;

climate resilience.

From Policy to Participation: Mobilizing Collective
Action for a Sustainable Future

India's environmental ambition is firmly anchored in
measurable sustainable development progress. EPR
and the Carbon Credit Trading Scheme are driving
circular economy practices and low-carbon industrial
growth. India's low-carbon transition demands more
than intent — it requires every institution, every citizen,
and every rupee of investment aligned toward a single
direction.

e SDG Performance: India scored 71 in SDG India
Index 2023-24; strong SDG 7 progress reflects
growing access to affordable and clean energy
nationwide.

¢ Renewable Rankings: 3rd in Solar, 4th in Wind, 4th
in total RE capacity globally per IRENA 2025 —

cementing India's clean energy leadership.

e LiFE

24

e ISA & Green Hydrogen: Mobilising 120+ nations

under solar cooperation

e PM Surya Ghar & GOBARdhan: Delivering rooftop

solar to 1 crore households and converting organic
waste into biogas
Movement:  Championing  pro-planet
behaviour across 1 billion+ citizens — making
sustainable consumption a daily habit, not a
government directive.
From Planetary Crisis to Planetary Stewardship: A
Vision for 2050 —The Urgent Mitigation Need for
Humankind
Coordinated action from every institution, government,
industry, and citizen is the only credible pathway to
sustainable and equitable development. Compliance
mandates are not formalities — they are the pillars
upon which Vision 2050 of living in harmony with
nature must be built.
Institutional & Citizen Action: Every sector must
work under a calibrated framework — biodiversity,
climate resilience, and sustainable growth are shared,
non-negotiable responsibilities.
Multi-Layered Strategy: Renewable energy, carbon
markets, expanded PAs, species recovery, wetland
and citizen deliver

conservation, participation

development at macro and micro levels.
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"May there be peace in the heavens, peace in the atmosphere, peace on the Earth, peace in the
waters, peace in the herbs and plants, peace in the trees and forests, peace among all divine forces,
peace in the Supreme consciousness — may there be peace everywhere, in everything."
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Environmental Solutions inspired by Nature & Sustainable Practices
for Our Future

Environmental Solutions: Inspired by Nature

World Environment Day 2026 highlights the need
for industrial system reform and climate action. As
India advances towards economic growth and
energy security, the energy sector—particularly

coal mining and thermal power generation—must

balance development with  environmental
protection. Increasingly, coal and power
companies are demonstrating that industrial

growth and ecological conservation can progress
together through nature-inspired solutionsindia’s
coal industry remains the backbone of the nation’s
energy infrastructure, supporting power
generation, steel manufacturing and industrial
growth. In the evolving geopolitical scenario in
West Asia and Europe, domestic coal assumes
even greater significance for ensuring India’s
energy security. However, coal mining also
presents environmental challenges including air
pollution, water pollution and ecological
degradation.

As the saying goes, “Nature is the best doctor.”
The same principle applies to environmental
challenges arising from industrial activities. Some
examples are discussed below:

A. Treatment of Acidic Mine Discharge
through Typha latifolia

Acidic Mine Discharge (AMD) occurs when
sulphide-bearing rocks exposed during mining
react with air and water, producing acidic effluents

that adversely affect surrounding ecosystems.

Vijay Krishna Nagda, Sr Mgr(Env), Ri-VI, CMPDI

Some WCL mines have experienced this

phenomenon and sought a cost-effective
treatment solution from CMPDI.CMPDI proposed
a three-tier system comprising lime dosing,

limestone-bed filtration and bioremediation
through constructed wetlands. Typha latifolia
(cattail) contains sulphate-reducing bacteria in its
root zone, which help improve pH. Its root network
also acts as a natural filter for sediments and
sludge generated during treatment. This approach
demonstrates how nature-based systems can
provide sustainable and long-term treatment of
mine-water pollution.

B. Combating Air Pollutants through Liquid
Trees at NCL

Northern Coalfields Limited (NCL) has installed a
Liquid Tree system at its headquarters in
Singrauli, a Severely Polluted Area (SPA). Unlike
conventional plantations requiring large land
areas, Liquid Trees use microalgae cultures that
absorb carbon dioxide and release oxygen
efficiently.

The technology functions as an urban carbon sink
and complements traditional greening initiatives.
By integrating biological carbon-capture systems,
NCL is supporting climate action while enhancing
environmental awareness and demonstrating
innovative approaches to pollution mitigation.

C. Biological Control

Weeds at Sarni TPS

of Invasive Aquatic
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Sarni Thermal Power Station (MPPGCL), located
in Betul district of Madhya Pradesh, meets its
water requirement from the Satpura Reservoir on
the Tawa River.

Over time, the reservoir experienced extensive
growth of the invasive aquatic weed Salvinia
molesta (“Chinese Jhalar”), which covered large
portions of the water body. Mechanical removal
proved costly, time-consuming and ineffective as
the

eutrophication and affecting both Sarni TPS and

weed rapidly regenerated, causing
local communities.

To address the problem, biological-control insects
were introduced to naturally suppress the weed.
The approach provided an environmentally
sustainable, cost-effective and long-term solution
for restoring reservoir health and protecting an
important water resource.

Nature as a Solution

These examples demonstrate that environmental
challenges associated with industrial activities can
often be addressed through nature-based
solutions. By integrating ecological processes
with scientific management, industries can
achieve pollution control, ecosystem restoration
and climate resilience in a sustainable and cost-
effective manner. Inspired by nature and guided
by science, such approaches offer a practical
pathway towards responsible development and
environmental sustainability.

A comparative scenario is illustrated below:

26

Figure 1 Satpura Reservoir before being affected by
Salvinia molesta (May 2016

Boogle Earth

Figure 2 Satpura Reservoir completely affected by
Salvinia molesta (Feb 2019)

Directorate of Weed Research (DWR), Jabalpur
was approached for providing a better solution for
the above problem. DWR has suggested a nature-
based approach of treatment through weevil
Cyrtobagous salviniae, an insect which takes
Salvinia Molesta as food. This led to cleaning of
Satpura Reservoir. The weevil Cyrtobagous
salviniae was mass reared at DWR Jabalpur and
strategically released across infested zones along

with periodic monitoring every 30—-45 days.
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A Supplementary release to maintain population
pressure through Community involvement
(fishermen, STPS staff) in distribution and
monitoring was also done. This resulted in
Complete clearing of ~1100 ha of reservoir area,
recovery of fisheries, water intake, and reservoir
ecology. This nature inspired solution did not

involve herbicides, making it safe for drinking

Figure 3 Satpura Reservoir after introduction of weevil water and aquatic life. More information on this

(Nov 2022)

amazing project can be found at

https://dwr.org.in.These instances show how

industries have employed nature inspired
solutions for not only reducing environmental
effects but also actively recovering ecosystems
and producing favourable environmental results.
The industry is adopting sustainable development

as an operational goal through carbon

Figure 4 Satpura Reservoir after bio-remediation sequestration technologies, phytoremediation, bio-
through weevil (May 2024)

based water treatment, and wetland restoration.
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Applications of NISAR in the Coal Mining Industry: Opportunities for Sustainable Mining
and Environmental Monitoring

Sandeep Sharma, Lakshmi Deep G, Amul Patwal, Environment Department, CMPDI, RI-llI

The coal mining industry is entering a new
technological era. Traditionally dependent on field
manual and localized

inspections, surveys,

monitoring systems, mining is increasingly

embracing advanced digital technologies to
improve productivity, safety, and environmental
performance. Among the most promising recent
innovations is the NASA-ISRO Synthetic
Radar (NISAR)

breakthrough Earth observation satellite expected

Aperture mission—a
to redefine how mining landscapes are monitored
and managed.

As coal mining operations become deeper, larger,
and environmentally sensitive, the demand for
continuous, accurate, and predictive monitoring
NISAR

represents a major leap in this direction by offering

systems has grown significantly.
advanced radar-based observation capabilities
that can monitor the Earth’s surface with

exceptional precision, regardless of weather
conditions or time of day.

For the coal mining industry, NISAR offers a
glimpse into the future of smart, technology-
driven, and sustainable mining. NISAR is a joint
mission of NASA and ISRO, designed to provide
high-resolution measurements of Earth surface
changes using advanced Synthetic Aperture
Radar (SAR) technology. Unlike conventional
optical satellites that require sunlight and clear

skies, radar-based systems actively transmit

microwave signals and record reflected
responses from the Earth’s surface.

This technological advancement allows NISAR to
operate during day and night. Under cloud cover,
haze, dust, and smoke. During adverse weather
conditions such as monsoon seasons. For mining
regions, where dust pollution, seasonal cloud cover,
and harsh weather frequently limit visibility, this

capability represents a significant advantage.

L-band / 24cm wavelength

S-band / 12cm wavelength

NISAR'’s uniqueness lies in its dual-frequency
radar system, combining L-band radar developed
by NASA and S-band radar developed by ISRO
This combination enables highly detailed imaging
and improved sensitivity to land surface changes.
Most importantly, NISAR can detect ground
movement with centimeter- to millimeter-level
precision, making it one of the most advanced
monitoring tools available for mining applications.
Mission Overview

The NASA-ISRO Synthetic Aperture Radar (NISAR) is
the first joint satellite mission of ISRO and NASA. It was
launched aboard GSLV-F16 on 30 July 2025 from
SDSC SHAR, Sriharikota,
synchronous orbit with an inclination of 98.4°. The

into a 743 km sun-

satellite’s global coverage pattern provides extensive
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Indian subcontinent

observation of the

through
overlapping acquisition swaths.

Orbital Characteristics and Coverage Frequency
NISAR operates in a near-polar, sun-synchronous
orbit, revisiting the same location every 12 days
with an effective observation frequency of six days
during its planned five-year mission. This repeat-
pass capability enables interferometric analysis of
Dense swath

subtle ground deformation.

coverage over India ensures frequent
observations across major physiographic regions,
including the Himalayas, Western Ghats and
Indo-Gangetic Plain.

Sensor Capabilities

NISAR carries two Synthetic Aperture Radar
systems—NASA’s L-band (L-SAR) and ISRO’s S-
band (S-SAR)—making it the first satellite with
dual radar frequencies. Both sensors penetrate
clouds and vegetation, while the L-band offers
deeper canopy penetration. The dual-frequency
system enables vegetation characterization and
detection of ground movement with centimetre- to
millimetre-scale precision.

Data Availability

NISAR data is archived by the Alaska Satellite
Facility (ASF) DAAC and is freely accessible.
More than 100,000 Level-1 to Level-3 L-band
products were released in February 2026. In line
with NASA'’s open-data policy, all L-band and S-
band products are publicly available. Indian users
can also access data through ISRO’s Bhoonidhi
portal.

Moving from Reactive to Predictive Mining

Mining monitoring has traditionally relied on

identifying problems after visible signs such as

29

cracks, slope failures or subsidence appear.
NISAR introduces a predictive approach through
Interferometric Synthetic Aperture Radar (INSAR),
enabling detection of subtle land deformation
before it develops into operational or safety
concerns. This capability has the potential to
transform mining risk management.
Revolutionizing Subsidence Monitoring

Land subsidence remains a major concern in coal
mining, threatening settlements, transportation
networks and industrial infrastructure.
Conventional monitoring methods are often costly
and spatially limited. NISAR enables continuous
regional-scale monitoring through repeated
observations, allowing detection of deformation
hotspots and generation of continuously updated
deformation maps. This capability is particularly
valuable in legacy coalfields such as Jharia and
Raniganj. Other facilities include Smarter Mine
Slope and Overburden Monitoring, Supporting
Intelligent Environmental Monitoring, Land Use
Change Detection, Ground Movement Prediction,
Vegetation Recovery Assessment, Water
Resource Monitoring and Strengthening Mine Fire
and Hazard Monitoring, Coal seam fires continue
to threaten several mining regions by destabilizing
land.

The Road Ahead

Over its five-year mission, NISAR will provide
valuable data for climate science, seismic and
volcanic studies, forest mapping and resource
management. Its all-weather, day-and-night
imaging capability, centimetre-scale precision and

open-data policy make it a powerful tool for
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and disaster-

scientific,

developmental
management applications. The mission will

support diverse national priorities, including

Himalayan glaciology, monsoon agriculture,
coastal resilience, urban infrastructure monitoring
and natural-resource management.

As the mining industry moves toward automation,
NISAR

arrives at a critical time. Although effective

digital intelligence and sustainability,

utilization will require technical expertise and

30

geospatial infrastructure, its benefits for safety,

environmental monitoring and operational
planning are substantial. More than a satellite
mission, NISAR represents the future of data-
driven mining, where decisions are guided by
precise and continuous observations rather than
delayed field assessments. For the coal industry,
the message is clear: the future of mining may well

be monitored from space.
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CMPDI'S CONTRIBUTIONS TO SOLAR ENERGY DEVELOPMENT IN CIL
Sudarshan Prasad, HoD (E&M), Atul Kumar, GM(E&M/Solar),
Mukesh Kumar, (E&M), Rakesh Kumar, SM (E&M), Utpal Kumar Sarkar, SM (E&M)
Electrical & Mechanical Division, CMPDI, Ranchi

1. OVERVIEW
As the nodal consultancy organization of Coal India

Limited (CIL), Central Mine Planning and Design
Institute Limited has been playing a pivotal role in

advancing solar energy development across CIL

CIL's clean energy targets and sustainability
commitments. Through its technical expertise and
project management support, CMPDI is helping
transform the coal sector's energy landscape by

promoting the integration of renewable energy,

subsidiaries. CMPDI provides comprehensive reducing carbon emissions, and supporting India's
consultancy services covering identification of  transition towards a greener and more sustainable
suitable sites, feasibility studies, preparation of future.

detailed project reports (DPRs), techno-economic CMPDI is  providing  Project ~Management

assessments, tendering support, and project
monitoring for grid-connected and ground-mounted
solar photovoltaic (PV) projects. By leveraging
available land resources, including reclaimed mine
lands and other non-operational areas, the scope of
NIT/tender

third-party

services covers DPR preparation,

preparation, technical scrutiny,
inspections, site supervision, and commissioning
support. CMPDI has facilitated the deployment of

renewable energy infrastructure that contributes to

Consultancy (PMC) services for solar power projects
across Coal India Limited (CIL) and its subsidiaries.
As on 01.06.2026, CMPDI is engaged in 37 solar
projects with a combined capacity of 637.57 MW

spanning all CIL subsidiaries.

2. OVERALL STATUS OF SOLAR PROJECTS (CIL
Subsidiaries)

The subsidiary-wise stage-wise status of solar
projects under CMPDI's PMC scope is given at table
1.

Table 1: STATUS OF SOLAR PROJECTS (CIL Subsidiaries)

Sub. Total Total PFR/DPR NIT Under Agmt. Under Commissioned

Proj. Cap. Submitted Tendering Pending Installation

(Nos.) | (MW)
Sub. Nos. Mw Nos. | MW Nos. | MW | Nos. | MW Nos. | MW | Nos. | MW Nos. Mw
BCCL | 3 54.68 1 25 1 468 | 1 25 0 0 0 0 0 0
CCL 9 142.05 | 2 108 0 0 1 1.5 0 0 3 22.53 3 10.02
ECL 3 27.5 2 22.5 0 0 0 0 0 0 1 5 0 0
MCL 6 147 5 137 0 0 0 0 0 0 1 10 0 0
NCL 3 8.5 1 6 0 0 0 0 0 0 2 25 0 0
SECL |5 126.6 3 1201 | O 0 0 0 0 0 2 6.5 0 0
WCL 7 131 4 33 0 0 0 0 0 0 3 98 0 0
licm 1 0.24 0 0 0 0 1 0.24 0 0 0 0 0 0
Total 37 637.57 | 18 4516 | 1 468 | 3 26.74 | 0 0 12 14453 | 3 10.02

Note: Agmt. Pending = Agreement yet to be signed. Cumulative capacities are in MW.
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3. KEY HIGHLIGHTS
Pipeline: 18 projects (451.6 MW) are at DPR/PFR

stage — the largest share of CMPDI's solar
portfolio, with MCL (137 MW) and CCL (108 MW)

leading.

Under Installation: 12 projects (144.53 MW) are
currently under installation, with WCL having the
highest capacity under installation (98 MW across
3 projects).

Commissioned: 3 projects (10.02 MW) have

been commissioned to date, all in CCL.

32

Grid Synchronization: The 5 MW Solar Plant at
Balakudra OB dump (CCL, Barkasayal Area) was
successfully synchronized with the grid on 5th
February 2026 — a significant milestone for
CMPDI.

4. Recent achievements (E&M Division —
Since November 2025)

Key deliverables completed / in progress by
CMPDI's under PMC services since November
2025:

S| | Work Description Subsidiary| Capacity | Status / Remarks

1 | Charging of 5 MW Solar Power | CCL 5 MW Successfully charged and
Plant at OB dump, Balakudra, synchronized with grid on 5th Feb
Barkasayal Area 2026.

2 | Preparation of Tender Document | BCCL 5 MW Tender document submitted to BCCL
for 5 MW RTS at Belgaria for approval.
Township

3 | Preparation of Tender Document | BCCL 25 MW Tender document submitted to BCCL
for 25 MW Ground-Mounted Solar for approval.
Plant at Dugdha

4 | DPR / Tender document and | CCL 1.5 MW Tender under scrutiny.
floating of tender for 1.5 MW RTS
at various CCL areas

5 | Preparation of DPR for 6 MW Solar | WCL 6 MW + | DPR submitted to WCL for approval.
Plant with Battery Storage at Sarni BESS

6 | DPR preparation for 20 MW | CIL (HQ) | 20 MW DPR under preparation at CMPDI.
Floating Solar Plant at Chiluwa
Taal, Gorakhpur

7 | Estimation and Tariff derivation for | CIL (HQ) | 125 MW / | Estimate and Tariff submitted to CIL
125 MW / 500 MWh Standalone 500 MWh | (HQ).
BESS, Chhattisgarh BESS

. SOLAR / BESS PROJECTS OUTSIDE CIL SUBSIDIARIES

CMPDI is also providing DPR preparation and PMC services for projects outside CIL

subsidiaries:
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CMPDI’S CONTRIBUTIONS TO SOLAR ENERGY DEVELOPMENT IN CIL

CMPDI is actively supporting Coal India Limited (CIL) in the development of solar energy projects by providing end-to-end consultancy
services including site assessment, feasibility studies, estimation, tariff derivation, and project management support.

B Sl s

Fig 1- Site photographs

20 MW Floating Solar Plant, Chiluwa Taal, Gorakhpur (UP): STU-connected plant with 40%
DC overloading. Tender floated by CIL (HQ) on 19.12.2025. DPR under preparation; PMC
services within CMPDI scope. End-user: UP Discom.

500 MW Ground-Mounted Solar + BESS, Jalaun (UP): CIL proposes 500 MW with 10% BESS
at Jalaun. CMPDI has submitted offer for PMC services. Awaiting confirmation from CIL; site visit
to follow.

50 MW Floating Solar + BESS, Rihand Dam (UP) — expandable to 100 MW: Under planning
stage.

500 MW Ground-Mounted Solar, Betiah (Bihar): Site visit completed by CMPDI team. Awaiting
confirmation on land availability for the project.

125 MW / 500 MWh Standalone BESS, Chhattisgarh: Estimation and tariff derivation for
participation in Requests for Selection (RfS) submitted to CIL (HQ).

MW

600 500 500

400
125
200 - 50
0 —
Floating Solar Plant  Ground-Mounted Floating Solar + BESS Ground-Mounted Standalone BESS
Solar + BESS Solar
H Floating Solar Plant B Ground-Mounted Solar + BESS B Floating Solar + BESS

Ground-Mounted Solar Standalone BESS
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Coal and Community: Livelihood, Demography, Culture, and Power in the Shadow of
Magadh and Amrapali Mines- A Case Study from Central Coalfields Limited (CCL),
Jharkhand

Premchand Guria, CMPDI, RI-llI

Introduction Munda and other backward groups, depended on

i , farming, livestock rearing and collection of minor
The Magadh and Amrapali Open Cast Projects
) forest produce. Land served not only as an
(OCPs), sprawling across the North Karanpura
o economic asset but also as a source of identity,
coalfield in Jharkhand, represent two of the most
) ] o social status and intergenerational security. Social
productive assets of Central Coalfields Limited
. . and political life revolved around kinship networks,
(CCL). Together, these mines contribute
) ) traditional tribal institutions, village elders and
approximately 50% of CCL’s total coal production,
) o i ) common property resources. Despite limited
making them indispensable pillars of India’s
) infrastructure and connectivity, communities
energy infrastructure. Yet beneath the tonnage
i i remained culturally cohesive and closely
figures and production records extends beyond
o - connected to the landscape.
economics into demography, culture, and political
Other factors include :

power.

e The Mining Transformation and the
Outsiders’ Influx

e Demographic Upheaval: From Homogeneity
to Heterogeneity

e Cultural Erosion and the Changing Social
Fabric

e Power Shift in Local Politics

e Livelihood Metamorphosis.
The Burden: Negatives of Mining Expansion

The costs of this transformation are substantial

INDIA Inarkhand Latehar and Chatra District

and multidimensional:
Figure 1 Magadh OC- Located in Chatra and Land and displacement remain foundational
Latehar District of Jharkhand wounds. Environmental degradation has eroded

.- . h ining livelih . | ff i
The Pre-Mining Mosaic: A Homogeneous the remaining livelihood base. Coal dust affects air

uality across a wide radius, mine runoff alters
Cultural Landscape q y

Before mining, the Magadh and Amrapali region local hydrology, and noise pollution disrupts daily

. _ life. Agricultural yields on lands adjacent to mine
was characterized by an agrarian and forest- 9 y !

. . . boundaries have suffered, closing off a potential
based economy. Communities, including Oraon, 9 P

MINE CLOSURE
SUSTAINABLE FUTURE

" Sustainable Mining @ Responsible Environment ‘@ Better Future CMPDI - Innovating for a Greener Tomorrow



35

fullback occupation. Health impacts are Despite these profound challenges, the mining
increasingly visible, with rising incidences of presence has generated tangible benefits that
respiratory ailments, water-borne diseases linked cannot be ignored:

to altered drainage, and stress-related conditions. Employment and Income Generation
Socially, the influx of outsiders has created a Infrastructure and Connectivity
Resettlement and Rehabilitation (R&R)
CSR and Social Welfare

District Mineral Foundation (DMF) Funds

Skill Development and Alternative Livelihoods

sense of marginalization among original
residents, who often feel reduced to bystanders in
their own homeland. Tensions over jobs, housing,
and public resources occasionally flare into

conflict. The weakening of traditional institutions Market Access and Commercialization

© N o o bk 0w DNPR

has left many vulnerable—particularly women and Financial Inclusion and Institutional Exposure

the elderly—without the informal safety nets that Conclusion

once protected them. . :

] o o The story of Magadh and Amrapali is not a simple
The Gains: Positives for Local Communities ]
tale of destruction or development, but of

irreversible  transition. The  agrarian-forest
communities that once lived here have become
part of an industrial ecosystem centered on coal
extraction. For some, this shift has meant wages,
roads, and new opportunities; for others, it has
meant landlessness, insecure labor, cultural
dislocation, and political marginalization. As these
;’M - _ .| mines continue to feed India’s energy hunger, the

“ iy : 1 measure of their success must ultimately include

Providing Medical Help under CSR activities in the human development indices of the villages
Ojha Tola

that surround them. Sustainable mining, in the
truest sense, is measured not only in million
tonnes of coal produced, but in the dignity,
stability, and self-determination of the

communities living in its shadow.

%k %k %k %k % %k
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From Pits to Forests: Nature-Based Solutions for Ecological Restoration
in Mining Areas

The mining sector has long played a pivotal role in
supporting industrial growth, energy security, and
infrastructure development in India. Organisations
such as Coal India Limited and its consultancy arm
Central Mine Planning and Design Institute Limited
have significantly contributed to the nation’s
economic progress through scientific mining and
resource  management. However, alongside
economic benefits, mining activities also create
substantial ecological disturbances, including land
degradation, biodiversity loss, soil erosion, dust
pollution, and altered hydrological systems. The
2026 World Environment Day theme, “Inspired by
Nature. For Climate. For Our Future.”, emphasises
the urgent need to integrate nature-based solutions
into industrial and developmental planning. In this
context, ecological restoration of mining landscapes
has emerged as a critical pathway for achieving

climate resilience and sustainable development.
Mining Landscapes and Ecological Challenges

Opencast mining operations often transform natural
landscapes into fragmented terrains with exposed
overburden dumps, depleted vegetation cover, and
reduced soil fertility. These disturbances directly
impact local ecosystems and the communities

dependent upon them.

In mineral-rich regions such as Jharkhand, where
mining and forests coexist closely, environmental
restoration is not merely a regulatory obligation but

a socio-ecological necessity. Restoring mined land

Shyamal Kumar Mahto, IIFM, Bhopal

helps improve air quality, stabilise soil, conserve

water, and create habitats for flora and fauna.

Modern environmental management practices now
recognise that reclamation should move beyond
cosmetic plantation activities toward scientifically

designed ecosystem restoration.

Nature-Based Solutions: The Future of Mine

Reclamation

Nature-based solutions are strategies that use

natural  ecological processes to address
environmental and climate-related challenges. In
mining areas, these approaches combine ecological
science, forestry techniques, and climate adaptation
measures to restore degraded land sustainably. One
the

development of native forest ecosystems over

of the most promising approaches is

reclaimed mine dumps.

Miyawaki Afforestation Mining Site

The Miyawaki method, developed by Japanese
botanist Akira Miyawaki, has gained significant
This

indigenous

attention for rapid ecological restoration.

technique involves planting diverse

MINE CLOSURE

SUSTAINA

FUTURE

" Sustainable Mining

@ Responsible Environment

f@ Better Future

CMPDI - Innovating for a Greener Tomorrow



species at high density to create self-sustaining

forests within a relatively short period.

In reclaimed mining zones, Miyawaki plantations
offer several advantages include Rapid canopy
development, Enhanced carbon sequestration,
Improved soil stabilisation,
Better

Microclimate improvement.The dense vegetation

Higher biodiversity

recovery, dust and noise attenuation,
structure accelerates ecological succession and
creates resilient green patches even in degraded

mining landscapes.
Importance of Indigenous Plant Species

Scientific studies indicate that indigenous species
perform better than exotic species in reclaimed mine
soils due to their adaptability to local climatic and

edaphic conditions. For the Jharkhand mining belt,

suitable native species include:

)
Sal Mahua
(Shorea robusta) (Madhuca longifolia)

Karanj
(Pongamia pinnata)

Gamhar
(Gmelina arborea)

Neem
(Azadirachta indica)

Arjun
(Terminalia arjuna)

These species support local biodiversity, improve
soil organic matter, and provide ecological as well as

socio-economic benefits to nearby communities.

Carbon Sequestration Potential in Reclaimed

Mining Areas

37

Climate change mitigation is now a major component
of environmental governance. Reclaimed mining
landscapes possess substantial potential for
atmospheric carbon capture through afforestation

and ecological restoration.

Scientific estimation of carbon sequestration
girth height

measurement, Above-ground biomass calculation,

generally  involves:Tree and

Below-ground  biomass  estimation, Carbon

conversion coefficients, Soil organic carbon analysis

Studies conducted in reclaimed mine plantations
have demonstrated that older plantation sites
generally exhibit higher biomass accumulation and
greater carbon storage capacity. By transforming
degraded overburden dumps into vegetated carbon
sinks, mining organisations can contribute
meaningfully toward India’s climate commitments

and net-zero ambitions.
Building Climate-Resilient Green Buffer Zones

Another significant nature-based strategy involves
developing dense green buffer zones around mining
clusters. These ecological barriers function as

natural shields against environmental pollution.

Strategically planned forest corridors can help to
‘Reduce dust dispersion, Absorb atmospheric

pollutants, Minimise noise pollution, Enhance
groundwater recharge, Support wildlife movement,

Improve landscape aesthetics.

For drought-prone and degraded mining regions,
climate-resilient species selection becomes crucial.

Mixed plantations with multi-layer vegetation
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structures

improve ecosystem stability under

changing climatic conditions.
Role of Technology and Scientific Monitoring

Modern mine reclamation increasingly integrates

environmental analytics and geospatial

technologies. Remote sensing, GIS mapping,
biodiversity indexing, and multivariate statistical
analysis are now widely used for assessing
restoration performance. Ecological indicators
include Shannon Diversity Index, Simpson Diversity
Index, Species Density, Biomass Productivity et.
Which provide valuable insights into ecosystem

recovery trends.

Community Participation and Sustainable

Development

Successful ecological restoration requires active

participation from local communities, academic

institutions, forest departments, and mining

agencies. Community-based plantation drives,

awareness campaigns, and livelihood-linked

agroforestry  initiatives can create shared
environmental responsibility while generating socio-

economic opportunities.

Institutions such as the Indian Institute of Forest
Management contribute significantly by integrating

forestry science, climate policy, and sustainable

38

development principles into practical environmental

management frameworks.
Conclusion

The transition from degraded pits to thriving forest
ecosystems represents more than environmental
recovery—it symbolises a new model of sustainable

industrial development.

As the world observes World Environment Day 2026
under the theme “Inspired by Nature. For Climate.
For Our Future.”, the mining sector has an
opportunity to redefine its environmental legacy
through scientifically planned ecological restoration

and climate-responsive land management.

Nature-based solutions in mining areas demonstrate
that growth

stewardship can coexist when guided by science,

economic and environmental

sustainability, and long-term ecological vision.

Through collaborative efforts involving research
institutions, policymakers, and organisations like
CMPDI, reclaimed mining landscapes can evolve
into resilient ecosystems that support biodiversity,
climate mitigation, and community well-being for

generations to come.
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Inspired by Nature: Building Climate Resilience Through Sustainable Mining
Environment Department, CMPDI RI-IV, Nagpur.

“‘Climate change is no longer something we talk

about in the future —
it is already affecting
our environment,
livelihoods,

industries and day-
to-day The
theme of the 2026

World Environment

life.

Day is ‘Inspired by
Nature. For Climate.
“‘Nature’s Solutions
Our

reminds

Future.”
that

for
us
some of the best
solutions to these
difficulties are
present in nature
itself.
As

environmental

the
and
technical consultant
branch of Coal India
Limited, CMPDI has
always been
committed to
responsible and
ecologically mindful
development. This

commitment is

reflected

INSPIRED BY NATURE:
BUILDING CLIMATE RESILIENCE
THROUGH SUSTAINABLE MINING

By V. N. Dupattawala
Regional Director, CMPDI RI-IV, Nagpur

it is already affecting our environment, livelihoods, industries
and day-to-day life. The theme of the 2026 World Environment Day is
‘Inspired by Nature. For Climate. Nature’s Solutions for Our Future.’,
reminds us that some of the best solutions to these difficulties are
present in nature itself.
As the and technical branch of Coal India
Limited, CMPDI has always been committed to responsible and
mindful This i is reflected in the
day to day a:(wmes of CMPDI RI»IV Nagpur in the form of scientific
ing, mine closure planni
and i ilit services.

C limate change is no longer something we talk about in the future —

SUSTAINABLE MINING: THE WAY FORWARD

Mining is a key contributor to India’s energy needs and economic
growth. But at the same time we realise the need to mine
responsibly. The way forward is to balance resource extraction
with environmental stewardship.
Sustainable mining focuses on:
« Pollution prevention

« Biodiversity conservation

= Water resource management

LEARNING FROM NATURE

Nature imparts tremendous lessons about resiliency. Forests
regulate the temperature, wetlands provide water security and
ems absorb carbon.

operations are learning from these natural

)

+ Land reclamation
« Carbon emission reduction
+ Climate resilience

systems by usin,

9:
* Afforestation & Green Belts + Progressive Land Reclamation

9
 Mine Water Reuse
atives help restore the ecological balance in mines
and build climate resilience.

CMPDI RI-IV: SUPPORTING RESPONSIBLE MINING
ENVIRONMENTAL STUDIES NABL ACCREDITED

& MONITORING ENVIRONMENTAL LABORATORY
+ Environmental Impact Assessment (EIA) - Air Quality Analysis

+ Environmental Managemant Plan (EMP) - Wator Quaity Analytis

+ Baseline Environmental Monitoring

MINE CLOSURE & COMPLIANCE
« Progreasive Mine Closure Planning
« Final Mine Closure Audits

+ Environmental Compliance Monitoring
+ Statutory Clearance Support

RESEARCH &
CAPACITY BUILDING

O

STRENGTHENING ENVIRONMENTAL EXCELLENCE
A notable milestone has been the upgrade of our environmental laboratory
facilities. The scope of NABL of CMPDI RI-IV

scientific

0000 000000

V N Dupattawala, Regional Director, CMPDI RI-IV.

investigations, environmental

n CLIMATE CHANGE & NATURE-BASED SOLUTIONS

@' Climate change is real
and happening now.
Nature offers powerful

‘ﬂ solutions for a sustainable
future.

Protect biodiversity,

secure water, store

carbon and build

climate resilience.

SUSTAINABLE MINING PRACTICES

Resource Efficit
Minimize extraction footprint
Water Stewardship

Conserve, reuse and recycle
Land Reclamation

Restore mined land progressively
Emission Reduction

Transition to low-carbon mining
Biodiversity Conservation
Protect and enhance ecosystems.

THINK GREEN
MINE CLEAN s
FUTURE SUSTAIMABLE

LEARNING FROM NATURE
- ~C

Forests cool our planet
Wetlands purify and
store water
Healthy ecosystems.
absorb carbon

We learn, adapt and

implement nature-based
solutions in mining areas.

CMPDI RI-IV ENVIRONMENTAL SERVICES

B & i

=B
STUDIES & LABORATORY MINE CLOSURE & RESEARCH &
MONITORING SERVICES COMPLIANCE CAPACITY BUILDING
EIA, EMP, Baseline Air, Water, Noise, Closure Planning, Sustainable Water,
Monitoring Soil Analysis Audits & Statutory Awareness Programs.
(NABL Accredited) Support Technical Training

Scientific Approach = Reliable Data Better Decisions + Sustainable Future

[E) NABL LABORATORY EXCELLENCE

Upgraded NABL-accredited
laboratory with advanced
and modern

Laboratory has been
in quality standards and adoption of modern anslytical methodologies.

n-making support
Higher quality environmental consultancy services

~ CLIMATE RESILIENCE REQUIRES COLLECTIVE ACTION
% Technology alone doesn't build climate resilience in mining regions.
1t has to be 2 communal asdeavour — by

ENVIRONMENTAL LocAL
SOVERIGHT SIOUSTRY SCINCITE

We need innovation, we need good environmental governance, and
we need to take responsibility for future generations to move towards

OUR COMMITMENT

(@) 0 the occasion of ara Envianment Doy 2026, CMPDI RI- reterates
its towards ‘mining and

development.
‘;\
-

side by side.
KEY MESSAGE

Nature is not simply a resource, it's a collaborator in building
climate resilience.

By learning from and cooperating with nature, we can design a mining
sector that delivers economic prosperity and environmental security.

DA

analytical methodologies
ensures:

+ Accurate Results
NABL
« Reliable Data
*  Quick Turnaround A:CREDITED
. i ompetence
S Sae ; e Reliability
Nagpur, Maharashtra, India Trust

S3mpriZg, Jaripatks. Nagpur,
Maharashtra 440014, Indla

Lat 21184145° Long 79.086619°
26/03/2025 11:11 AM GMT +05:30.

B CLIMATE RESILIENCE THROUGH COLLABORATION

&+ 5+ - D

Sustainable Scleruifc Community
Researc Participation uture
Building climate resilience in mining regions needs collective efforts,
innovation and shared responsibillty.

WORLD ENVIRONMENT DAY 2026 COMMITMENT

CMPDI RI-IV is committed to
ecologically responsible mining
and i

Every study, every sample, every reclamation project we sponsor is part
{ The future of sustainable mining is not about what we take out of J

Together, let's build a future
where development an:
thrive

of a greater whole: a future where development and environment thrive
the earth, but how responsiblly we protect and restore it. 99

s R F N
e s ivonomstinss

* Ministry (MoEFCC):

« Central Pollution Control Board (CPCB): https://cpeb.nic.in/

Forest

CMPDI RI-1V, Nagpu Partnering

monitoring,

in the day to day

activities of CMPDI RI-IV, Nagpur in the form of

MXNE CLOSl:RE

Responsible Environment

% Better Future

side by side.

OUTCOME
- Climate Resilience
* Ecological Balance

National Green Tribunal (NGT): https://www.greentribunal.gov.in/
Coal India Limited (CIL): https://www.coalindia.in/
Bureau of Indian Standards (BIS): https://www.bis.gov.in/

- Resource Security
« Sustainable Growth

L
mine closure planning, ecological

NABL - National Accreditation Board for Testing and Calibration Laboratories:
https:/nal

Sustainable Mining for a Greener Tomorrow
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and orientated

restoration

sustainability
consultancy services.

Mining is a key contributor to India’s energy needs
and economic growth. But at the same time we
the

imparts

realise need to mine responsibly..

Nature tremendous lessons about
resiliency.
the

provide water security and healthy ecosystems

Forests regulate temperature, wetlands
absorb carbon. Modern mining operations are
now learning from these natural systems by using
green belts, afforestation, rainwater collecting,
land

mine water utilisation and progressive

reclamation to assist restore the ecological
balance in mines.

At CMPDI RI-IV, we are actively facilitating this
shift through:Environmental Impact Assessment
(EIA) and Environmental Management Plan
(EMP) studies Scientific data production and
baseline environmental monitoring.

Quality analysis of air, water, noise and soil by
NABL authorized labs. Third party audits of
Progressive and Final Mine Closure Plans and
Mine Closure.

Planning for Monitoring  of

environmental compliance and support for
statutory clearances Research on sustainable
water management and mining water use.
Capacity building and environmental awareness
activities.In recent years, a notable milestone has
been the upgrade of our environmental laboratory
facilities. The scope of NABL accreditation of
CMPDI RI-IV Environmental Laboratory has been
continuous

the

enlarged considerably via

improvement in quality standards with

40

adoption of modern analytical methodologies.
This allows us to provide more reliable, accurate
and complete environmental assessments to
assist improved and more informed decision-
making. “Technology alone doesn’t build climate
resilience in mining regions. It has to be a
communal endeavor — by legislators, industry,
scientists, environmental experts and local
communities. We need innovation, we need good
environmental governance, and we need to take
responsibility for future generations to move
towards cleaner mining techniques.

On the occasion of World Environment Day 2026,
CMPDI RI-IV reiterates its commitment towards
ecologically responsible mining and sustainable
development. Every study, every sample, every
reclamation project we sponsor is part of a greater
whole: a future where development and
environment thrive side by side.

The lesson is clear: nature is not simply a
resource, it's a collaborator in building climate
resilience. By learning from and cooperating with
nature, we can design a mining sector that
delivers economic prosperity and environmental
security.

“The future of sustainable mining is not about
what we take out of the earth, but how responsibly

we protect and restore it.”
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Carbon Credits and Circular Economy: Transforming Environmental Responsibility
into Economic opportunity

Md M Rabbani, Env Dept, RI IV, CMPDI

The world economy is in a fundamental change. Environmental stewardship is no longer just a regulatory

requirement but a catalyst for economic growth, innovation and long-term sustainability. At the center of this

CARBON CREDITS AND
CIRCULAR ECONOMY:

Transforming Environmental Responsibility
into Economic Opportunity

By Md. M. Rabbani
Environment Department, CMPDI RI-1V, Nagpur

Carbon

e

world economy is i a fundamental change. Environmental

he
T stewardship is no longer just a regulatory requirement but a
catalyst for economic growth, innovation and long-term sustainability.
At the center of this transition are two related concepts:

Credits and the Circular Economy.

INDIA'S CARBON MARKET: THE NEXT FRONTIER
India is gradually becoming into a big player in the global
carbon market under the Carbon Credit Trading Scheme (CCTS).
Recent industry estimates place the Indian carbon credit market
at around USD 5.9 billion (over ¥50,000 crore) and expect
significant growth in the future.

CIRCULAR ECONOMY: USING RESOURCES WISELY
The circular economy strives to achieve maximum efficiency
of resaurces through reduction, reuse, recovery, recycling and
regeneration of resources.

This for the mining sector comprises overburden use, fly ash,
mine water re-use, renewable energy integration and
sustainable mine closure.

SYNERGY: MORE IMPACT TOGETHER

Projects to afforest or reclaim mines, collect methane, deploy
renewable energy and to utilise waste concurrently cut
emissions and promote circular resource utilisation.
Environmental management thus becomes a strategic
commercial opportunity rather than a compliance duty.

CMPDI: ENABLING A LOW CARBON FUTURE

CMPDI is well placed to enable India to move towards a low
carbon future through carbon inventory preparation, MRV,
sustainability reporting, circular economy assessments and
carbon credit project creation.

What was once waste now is becoming a resource.
An environmental expense is turning into an

economic advantage.

7

INDIA CARBON CREDIT MARKET — SNAPSHOT
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Marketsise in 2025
(over 850000 crore) | expoctedin | @0 volutary carbon | tho wor' eading
oo macketin bnda carbon markets
Source: Indutry reports, I8, Governmentof idia, 2024

CARBON CREDITS & CIRCULAR

Carbon credits create value by reducing greenhouse gas
and supporting the journey towards net-zero.

THE CIRCULAR ECONOMY

RENEWABLE ENERGY
INTEGRATION

emissions

REDUCE RETHINK .
§ vreles Dexgntor  The circular
resources, durabiityand  €conomy
efficiency keeps
RECYCLE resources in
Process CIRCULAR use for as
materials ECONOMY long as
for new use 2
possible and
RECOVER REGENERATE  Minimizes
Extract value. Restore natural waste and
from waste systems. environmental
REUSE impact.
Extend product
and material ife
a AFFORESTATION &
MINE RECLAMATION Reclaimed mine land

afforested with native
species acts as a carbon
sink, restores biodiversity
and improves ecological
balance.

Solar and wind energy
projects on mine land
reduce carbon footprint
and contribute to clean,
renewable and
sustainable energy.

Utilising overburden,
fly ash, mine water
re-use and waste
materials reduces
emissions and

SSSSSS  conserves natural

'OPPORTUNITIES FOR COAL & MINING SECTOR

resources.

that generate carbon credits.

‘withdrawal and support circularity.

Mine Water Re-use — Treat and reuse mine water 1o reduce freshwater

Fly Ash Utilization - Con
and industrial materials.

Renewable Energy Projects — Solar and wind power projects on mine land

drive clean energy and reduce emissions.
operations to reduce high GHG emissions.
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Methane Management ~ Capture and utilize methane from mining

CIACULAR ECONOMY & EMISSION REDUCTION PATHWAY
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Captre Energy.
Projects

CMPDI: Your Partner in Carbon Accounting | MRV | Sustainability | Circular Economy | Green Future

transition are two related concepts: Carbon
Credits and the Circular Economy.

India is gradually becoming into a big player
in the global carbon market under the
Carbon Credit Trading Scheme (CCTS).
Recent industry estimates place the Indian
carbon credit market at around USD 5.9
billion (over %¥50,000 crore) and expect
the

The circular economy strives to achieve

significant ~ growth  in future.
maximum efficiency of resources through
reduction, reuse, recovery, recycling and
regeneration of resources. This for the
mining sector comprises overburden use, fly
ash, mine water re-use, renewable energy
integration and sustainable mine closure.

Projects to afforest or reclaim mines, collect
methane, deploy renewable energy and to
utilise trash concurrently cut emissions and
promote circular resource utilisation.
Environmental management thus becomes
a strategic commercial opportunity rather
duty.

than a compliance

CMPDI is well placed to enable India to move towards a low carbon future through carbon inventory

preparation, MRV, sustainability reporting, circular economy assessments and carbon credit project creation.

What was once waste now is becoming a resource. An environmental expense is turning into an economic

advantage.
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UHfd GHed : Rl B Fa BT AT 3R g6RT Afdw g
RTOIRT, & USRI (F), &340 R 4-, ARTR

Uid Ydhed (Nature Pledge) Had sl BT U THE
T 2, afe U8 AR KT B! 5= Bt = & Ismn
T U hifdb Rl HeH B 3ol O GARY eRall STaarg
Ufad=, Tatae af 3R fEfd Uguur & Ydhe J S
TE1 8, I UpTa & 1Y 3o Rzdl & 7w RR & afvuifta
BT 98E ST B AT g

Ig e fIR ¥ I8 SHew & Upfd dohed 31 3,
P ATTIH I 8, 3R Iy Taiarur feaw 2026 Ft
Ay rufyerarst &1 @ § @A gU BH oA e
Sffe 7 38 $Y IdR FHhd

1. U fa ey 1 82

WA Yeal H B dl UPTd Ydhed T SHia-=ieht Bl 39
TRE TTe BT T £¢ dIeT § oY AR &1 HH I HH
I 8l 3R g I YAsiad A I ¢ T |

Ig Iohed gH T1g foamar  fr &9 uspfa & mfere e,
Ifeh IS TH B U T @, oId 51 U8 ol ol ,
N g9 Pad o e b ©U A Tel, dfcep 39 T geat
P U R TR & U & 1 & R 3d 8,
g gAR iR rgafarofig Ia=m &1 fAaior o g,
O gHR 8% hael § Uopfa 1 GR&f BT Hia fird 8t
ST gl

2. fay yafazor faaw 2026 ) N7 3R sHSBT
USRI ar

TITaRUT WU FT 39 AfF S @Y famm 3 & g
T Y UAiaRUl HRIHH (UNEP) GRT &R A1 Th
I At g S 8 1 39, fay vafaror faaw 2026 (5
S 2026) BT AP SMISH SRS (Baku) I
Aora H fopar ST RET ]

Y 1A BT ARSI A &:
"gepfd ¥ URd | STefarg & fore | gaR yfas & feg

(Inspired by Nature. For Climate. For Our Future.)

39 19 & o 7 Us 8 ol AR UPid Fhed' B
e e

. Wﬁaﬁﬁ) Inspired by Nature): fa3I g8 AM
a1 § b STarg Ydhe & qad Sgaii- JHTeM
QG Ufa & U § | STl Hre T 7, My
)Wetlands) JHHI &I Adhclt & SR HMG el o
&l TR g1 H UPd B U TA1eH g &
O T % 3R A1t o =0 F <=1 g

o TTAR] & o) For Climate): Af¥d ATIHM) Global
Temperature) TR Rpie dIS 8T 81 T8 WY
B ad Fral ¢ [ 3@ gUR U IR-R Tem &1
TG e 8, o 6 W B 8, I8 St AT |

o TAR UG W) For Our Future): 3T g i 4t
fofa &7 a1 o o Tpeu <, a8t ug g wam fe
3 aTell Uit T Teb BRI-HRT UG forelm a1 fiiy
STERIct gat SR ur|

3. 3AToT 39 Hoheu &1 VfaeTRie saxadar «f 872

foch < gfedt § sienfie ®ifa ok de-e! wfd 3

A4 Sl &1 3T df S/, i 39b! dgd dof

P TR U Bl gl ULl 21 3 g9 TP Q&

UETRIT His | WS & el dabTd Bed 7 IoTY T al
R fyTRIeR) g1

P) FTAAR] UG BT GaRT (The Climate

Emergency)

AP ATTH AR 1.5°C P WRATD JIHT B IR IR
TET & | SATQ! Y 3T, TARERT 1 forerar, +fwor geda
RASRT Bt §BIdhd 5 Ib & |

o) g fafayar &1 fia s (Loss of Biodiversity)
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AT B 3ief SIS b HRUT Uil & faqw g1 Bt )
T ¥ AHS! T A1 81 TS 8. o) T i die A
e fIqe giaT 8, af O Wy $Raar (Food Chain) f8@
S g

T[)WWW‘I?HTW(FataI Pollution Levels)
PR Tl SO QA 3R sTedl a% H uran o
ET 31 Wt Y g1 B Wi A1 b RRke b Ryan

IHUHSE 81 gH1 8 | ST Tabel J AU &1 T SIRkaT
"HRH SH-3fele" SR "aafaaiTd Ydhed” & g

4. MR Wep i 3R wopfa &1 siafay

YRA T UpTd TREMUI BT STYRUN S 161 § | GARY AT
Tepia 3R Afee Ui §f uopfa ot wafaf i o mar
&

o T YA: TASE R - Sfudde &1 I8 T
Rrarar g f& Y AR AT SR s 3P R |
T (IS 3R Sfial PI gaarsfi & arg- & ®4
AT TRl

o IO FT URTG IS THS 39T I dST
M & oy 3= Tron ot egfa & ot ot

o A8l H YR PR gRI E a1 T T U
o & ) "Ek Ped Maa Ke Naam) S 24!
TPl I B YRS =T T 8, ol
TYTaRUT TREUT 1 Teh HIG-THD FSTHGRT I SiieT
T g

5. UpTd Hhed & 7 BT TWH

¥ 2026 B 47 "Inspired by Nature" P! FH T @A
TU, B9 U AGEING Sitg=iel § §9 9rd Wi &
ST U fa Yhed ! IdR Tavd -

TH 1: UHA-ATRT FHTUM 3R F&RIUU (Nature-

Based Solutions)
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2026 31 Y WP T F Fedt ¢ & s WY Tn
ey URad- &1 Jad HRIR 3T g |

o ey Ryt ger T 8 T8N, few I9P
U8 §9 d%) &9 ¥ &Y 3 aY (ITH! T
TGUTA BT

o TRIDT 3T B IR SR STFHfeH, TER (
IR U R Gofifar) S =1, dioe, S (
T YT S ST 98T P ITaTaRul & 3% d gl

TAH 2: O BT WW (Water Conservation)
T Sfia 7 3MYR B, Al 39 A ol T R &

o Yebel U Bl §R §G DI SRBIH FHS
3R Tt STet & TREOT T UrfBdhdT ¢,
o T‘Iﬂmﬂﬁﬁ&ﬂ?&ﬁ) RO)W@W
T dXE diex Bl €R PIb YIS T
TSt 4 T SIHTA B | TUBd Ad! DI qod
TRAd HRaMd|
T 3: W TN IR U farH

WIS HaRT TAR HENFRI 3R St &) gaie & @l
gl

o IDb™ :3UA S ¥ RiTa-ge wied &I
THRIT & o7 S8R A1,

o TIPT TR Y deR Mebeld THT SHIM 30U U
HUS 1 5[C T AT W | T@ilReds Bt Ut Sl
P ON1T8 WId I1 did &I Sidal Bl SUTRT B |

Y 4: gRa ol 3R foerelt &t s=a

SGTR faorelt amet +ff Siger Sefer a3t 7, off W
IR R Tl arfef &) ST 2

o THU HH J HH Holl Bl TG HIAT 3R
Tdtemruftg Solf & oM

o TIPSR T8 R ATIE, U 3R R Bl
@Y & H) AlfG oA AS TG, 3T WY
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7 LS Y Tl W FIeR Td) Solar Panels)
A &1 3R HeH T4

T 5: BRI UL 3R 3R &1 gH
Y 6: BT Pehic Bl HH BT
Y 7: SR IUHTGT ST

TS $ off TWied §, 39T I 8RR Uahfd IR ugar
H

o TPheU PHad dgl MM Wile forge! arda |
3aRGHT g |

o TP WM TR W I arad A Hat 3R
gfesal &t /I, fored YhiofT Sk R & 3M
qTel CRUICT 1 Blee Pefiic HH gl 2.
DHHHA I TR FAN BT o8 TRSUSTd
fawmedl & |

6. TP THed BT THTS YHTT: BieT 9GATd, IS

3R

Td M0 bl T8 Whed Ad &, al Jeod & Jg §gd
Ble] HeH T Thdl gl AP 3T TeIwdls shac!
(Butterfly Effect) & %0 & qH3:

o URUM &1 I O1§ 3Yh 07 I1 TSKIT 30! HUS
T 41 o ST §U AT 301 B WR IRTAMT HRdl gU
3@ g, dl 3% Hiar off maiarur & wfd fomerRd
ST |

«TOR H dgdd e IuHIddl IHgH ®g 4
iR &Y THHH UgaT aTel Q) o WiRe s
YR 1A IATG (T IEDR AT L= B &, al
HUTITGT Bl HTeR ST TB AT Faert Usd B
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o 3T T U, fSoTal 3R SFTaRTd YT B
§Id - HId UTTaRUT ! AT §, Ffewh 3D IR,
golc &1 ff HTH HH B T B

7. f=9 AW (LiFE): yafarur & fore shaaieit

URd WHR &I BRA A_E  (Lifestyle for
Environment) 3Gl 4 O 0Rg ¥ 38 Uspfd ddbey
TR TR B | T8 ATy ST AT I e SUHNT
(Mindless Consumption) & O ﬁa?b"{lﬁ JUGRT
(Mindful Utilization) @1 3R & S &1 Y4 &1 3|
fay gafazur feaw 2026 ot fiw "Inspired by Nature" Ht
=3t 91 &1 THdF IRl B & g o e siedt o
Tpfa & T BT T BT YRaT g1 |

8. e ot €t & o1 upfa T e

UpTa & 31 A1a Sita &) oo o sRiva §, B,
TR, gt ofR Us-tielt A g6 aie) a1 ¥ foer g [t
9 $o a1 § 319 90y 3 T | fb §H 39 ool Bl
Eca

U d Yo Bis Hid aUT g1 8, e Rt U Toi
BT B | 3T 3 &A1 B! UgH & §le, Ja o U dral
HY__dTg I8 ISl T dlec] UHT §9 &1 81, g § U
& TS A &1 81, A1 e HEA U Uil T ST 8

e a9 3R gl 3 1h e @ bRl gt
SRRl I R R & o gate e <ot 7, Afde
THR AT P GRT HRA o forg g1

33T, 3 fay gafaRur feaw 2026 TR TH9C &f iR W
T4 9 Hg | 9 UPId &1 WU g1, Sieh IqhT U
FHAI!
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TaiaRur IR YAt & SuaiT ud g
fqdebe 7w, IU ydud Yfos, Tavur faurT Feqdiel gy i

YIfa®T (Geophysics) Gt &t Tdg Td IS SHidias YT & Hifdes il & 3reqa= &1 faq= g1 38 gadt &7
"MRI GT CT " +ft F51 ol T 3, T I8 T Gars fru yfenTd wRaiel T Surem 3t et
USH FRal ¢ | MYFd Tag § Yfadia do-idh! &1 ST Had @iel Td Soll SR1eH! &1 Wiel ad Sd el
8, e TafaRuT TRevr ud yee | Hf 3t Hgayul Y g1

YHWT (Seismic), fagga ufeRiudsdr (Electrical Resistivity), Ga®1 (Magnetic) TUT @ (Gravity) SRt
Yifdeta At & mem ¥ ysid Il @) Wi, Yoid Uy &1 AR, 4f €919 (Land Subsidence) T
ST YT AR fAueH Ridl BT Jedie- a1 SITa1 81 39 ddb-ie! Pt Wil ¥ -1 e gars & YR
TRl Td yataRoia gHnsll ST Uar A off Wbl §, For W, aTd a9t gaiaRuiy efd § S o g

yafarufig =P ¥ yaifae! wrefas smuerslt I Yoy, YRaaH Ud sarargdig Tfafafial & sieme iR iy
e B off Hgayul aeF Tt 81 SU9 Juifad @Rl &t UgaH &R UHTd! SHTUET et AIeHg daR S o
et § aYUT SH-47 B g1 &1 HH T o Tl 7

BT, Tl &t WIS gq fpt o1 a1 6 YHIfde g Tderon I i TR WR e, S gy g aikfRufast
T W SRR UG TS Tohdl 8| ST YHfdea &1t & SR yafaruig Te!, YRefm Iurdt aut Jad fawmr
¥ frgidl o7 U AT SIS g

e

Yot qafarur WRevl, Wi T TeYT TUT UG HAIHRUl ST Ud FHIA! dRTHe U | SHH
faaeyul e yaferur-3me IuaT A Tdd f[aw™ &I dgrar faar o Ievar § aut ufaw &) gaiarufig gifaat &
IER GHTYH THT B
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From Mining Waste to Green Concrete:
The Circular Economy Revolution at Damoda Colliery, BCCL

Introduction

For decades, coal extraction has driven global
energy security while leaving behind a challenging
environmental legacy: massive landscapes of
overburden (OB)—the rock, soil, and shale
displaced to access coal seams. Concurrently, the
In the heart of India’s Jharia Coalfields (Dhanbad,
Jharkhand), a pioneering shift is taking root. At
Bharat Coking Coal Limited’s (BCCL) 575-hectare
Cluster-I mining lease, the Damoda Colliery is to
transform millions of tonnes of mine waste into
high-grade  manufactured sand (M-Sand).
Operational Context & Technological
Architecture

Damoda Group of Mines operates under a peak
production limit of 1.17 million tonnes per annum
(MTPA) of coal as per available EC. Positioned near
the Jamunia River, the site follows all environmental
mandates, including backfilling decoaled voids to
safeguard surrounding villages. The advanced OB
processing plant intercepts this waste loop,
extracting structural value from overburden before
final reclamation.

The facility features an loT-enabled, mobile
processing setup consisting of two mirror-layout
units handling 200-240 tonnes per hour (TPH).
Avoiding traditional dry crushing, which creates
severe dust emissions, the plant deploys CDE
Asia’s patented wet-processing technology under
the global CFlo brand.

Partnering for Sustainable Compliance:
CMPDI's Environmental Consultancy

Crucial to navigating the complex regulatory
landscape of this pioneering venture is the Central
Mine Planning & Design Institute Limited (CMPDI).
Acting as the premier

Kumar Vaibhav Mgr (Env) & Navin Kumar, Mrg (CD), RI-Il, CMPDI

booming global construction sector faces an acute
shortage of natural river sand, an aggregate critical
to infrastructure but increasingly restricted due to
river ecosystem degradation.

Spearheaded by End2End Urja Solutions Private
Limited in collaboration with technology partner
CDE Asia Limited, this "OB to Sand" project will
provide a scalable blueprint for a profitable circular
economy.

environmental consultant for the Damoda Colliery
project, CMPDI has successfully providing end-to-
end consultancy for obtaining the critical
Environmental Clearance (EC) from the Ministry of
Environment, Forest and Climate Change. With
decades of unmatched expertise in mine planning,
environmental imact assessments (EIA), and

cutting-edge sustainable solutions, CMPDI ensures
that ambitious circular economy projects meet the
highest standards of regulatory compliance and
ecological stewardship.

Feed Profile and Processing Circuit

The incoming raw material consists of coal mining
overburden pre-screened to under 10 mm. Sieve

MINE CLOSURE
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analysis reveals a complex aggregate profile
engineered for maximum output:

Sieve Fr'::;zn Operational
Size (%) Destination
+5 mm 18.71% Oversize Aggregate
e / Re-crushing
+1mm to o Coarse Sand
+3 mm 23.80% Fraction
::)54_065? 42.03% Fine Concrete Sand
um e Fraction
+75 uym 4.95% Micro-fine Sand
-75 um o High-Rate
(Silt/Clay) 10.50% Thickener / Sludge

To address water conservation mandates, the
project integrates an 8-meter-diameter High-Rate
Thickener utilizing a chemical dosing sequence
called the Easy Settle Process. By adding
specialized polyelectrolytes, suspended clay and
silt are rapidly flocculated, allowing 90-95% of
process water to be recycled in a closed loop. The
plant requires a minimal top-up of only 30-40
m?3/hour sourced from mine pit water, guaranteeing
Zero Liquid Discharge (ZLD) to the local river

MINE CLOSURE
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Pollution Abatement & Eco-Restoration

Because the OB matrix remains saturated
throughout processing, windblown particulate
matter (PM10 and PM2.5) is eliminated at the
source. Furthermore, by avoiding impact crushers,
noise levels stay well below the 75 dBA industrial
threshold.

Solid residuals are completely reused: oversize
particles (>5 mm) serve as mine road sub-base,
while the nutrient-rich clay sludge is sent to drying
beds to create a fertile substrate for mine void
backfilling, re-grassing, and native agro-forestry.

[ Raw Qverburden Feed: 1.1 MTPA |

A\
[ OB to Sand Plant ] ——P [ 90-95% Water Recycled (ZLD) ]

|—> Coarse Aggregates (>5mm) — Mine Road Construction
F-» Concrete Sand (60-65%) — Structural M-Sand (IS 383)
L» Silt Sludge (<75um) ——P Mine Void Re-grassing

In alignment with corporate environmental
responsibilities, the project serves as a socio-
economic catalyst for Dhanbad’s coal-bearing
communities. It may provide direct jobs for plant
operators, technicians, and safety officers,
alongside indirect opportunities in transport and
logistics. By offering affordable M-Sand, it lowers
construction costs and actively curbs illegal
riverbed mining across the region.

The OB to Sand Project at Damoda Colliery proves
that environmental protection and corporate
operations can be successfully balanced. By
merging CDE Asia's wet classification systems with
End2End Urja Solutions' circular model, the plant
demonstrates how industrial mining liabilities can
be successfully transformed into green building
assets for a sustainable future.
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WAY FORWARD

Dear Readers,

It is with immense joy and institutional pride that |
welcome you to the inaugural edition of Prakriti
Sankalp — launched on World Environment Day
2026 under the inspiring global theme “Inspired by
Nature. For Climate. For Our Future.” This first edition
is not merely a publication; it is a statement of intent
that CMPDI's Environmental Division will use every
platform available to share knowledge, stimulate
debate, and contribute to the intellectual commons
that India’s environmental governance urgently
needs.

A Legacy of Environmental Stewardship

Over decades, CMPDI’s Environmental Division has
built one of the most diverse environmental practice

Charting the Way Forward: Three Transformative
Roles

1. Third-Party Environmental Auditing
(Environment Audit Rules, 2025): MoEFCC'’s
Environment Audit Rules, 2025 (notified 29
August  2025) institutionalise  independent
verification of industrial environmental
compliance through Registered Environment
Auditors (REAs) certified by a government-
notified Designated Agency. CMPDI — with its
CPCB-recognised laboratory, NABET-accredited
EIA status, and decades of field monitoring
experience — is ideally positioned to seek REA
accreditation and emerge as a trusted third-party
auditing agency for coal mines and allied
industries.

2. Accredited Carbon Verification Agency
(Carbon Credit Trading Scheme): India’s fully
operationalised CCTS, covering nine energy-
intensive sectors and over 700 million tonnes of
CO.,e, mandates verification of GHG emission
data by BEE-accredited Accredited Carbon

MINE CLOSURE

Punam Singh, GM(Environment)

portfolios in the Indian public sector, spanning
EIA/EMP studies as a QCI-NABET accredited
organisation; Carrying Capacity Assessments;
Ecological & Biodiversity Studies; Greenhouse Gas
Emissions Estimation; Epidemiological Studies in
coal mining communities; evaluation of efficiency of
pollution control measures; design of Effluent
Treatment Plants & Sewage Treatment Plants; Sail
Moisture  Conservation; Sand Replenishment
Studies; and a comprehensive Mine Closure Planning
and Audit programme backed by NABL Accredited
seven environmental laboratories across different
Regional Institutes. This rich, multi-decadal
institutional knowledge base is the foundation upon
which our future ambitions are built.

Verification Agencies. CMPDI's expertise in
Greenhouse Gas Emissions  Estimation,
environmental data quality assurance, and its
institutional neutrality make it a suitable institute
for ACVA accreditation — placing CMPDI at the
heart of India’s emerging carbon market.

3. Al-Powered Analytics and Intellectual
Property Creation: CMPDI’s vast environmental
databank — EIA studies, monitoring records,
satellite imagery, ecological surveys, and mine
closure assessments accumulated over decades
— is a national intellectual asset. Deployment of
Al and Machine Learning tools can compress
timelines for complex technical studies, enable
predictive environmental risk modelling, and
generate proprietary decision-support tools that
constitute valuable intellectual property. CMPDI
is committed to leading this technological frontier.

CMPDI will also look to contribute to Global
Sustainable Development priorities by
capitalising on its in-house capabilities and vast
experience.

SUSTAINABLE FUTURE
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A Magazine as a Journey

Prakriti Sankalp is, in the truest sense, a seed
planted on World Environment Day — its future
determined entirely by those who nurture it. |
hope it grows into the most authoritative
environmental Magazine in India’s mining and
industrial sectors, and a source of genuine pride

‘ﬂ Sustainable Mining (.) Responsible Environment
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for CMPDI and its family of professionals. My
heartfelt best wishes to the Editorial Team, and to
every reader: your contributions, your critical
feedback, and your field wisdom are what will
make this Magazine worthy of its occasion.
Prakriti Sankalp belongs to all of us — and
together, | am certain, it will help CMPDI reach
new heights in its proud journey towards a
greener and more sustainable India.

@& Better Future CMPDI
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Environmental Stewardship and Sustainability Initiatives
CMPDI Activities 2025-26

CMPDI continues to strengthen its commitment
towards environmental protection, sustainable
mining practices, ecological restoration, and
capacity building. During 2025-26, several
significant initiatives were undertaken to promote
environmental awareness, biodiversity
conservation, regulatory compliance, laboratory
excellence and knowledge sharing across the
organization.

» World Environment Day 2025

CMPDI celebrated World Environment Day across
its Headquarters and Regional Institutes under the
global theme “Beat Plastic Pollution”. Various
awareness programmes including tree plantation
drives, quizzes, poster competitions, Jute bag
distribution and essay contests were organized to
encourage environmental responsibility among
employees and communities.

N to
follow us

,;\ mmmmm o -gj__.. Y came

> Vriksharopan Abhiyan 2025 & Ek Ped
Maa Ke Naam
A large-scale plantation drive was conducted
across CMPDI locations. Around 1,200 saplings of
fruit-bearing and medicinal species were planted,
while many more were distributed to students, local
residents and security personnel. The campaign
contributed to enhancing green cover and
Scan o IR community  participation in  environmental
conservation.

s A

CMPDI HQ Ranchi Celebrated
World Environment Day 2025

Promoting Groeen Initiatives

Scan to
Scan to follow us

follow us
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» NABL On-Site Surveillance Audit

The Environment Laboratoryy, CMPDI (HQ),
successfully completed the NABL Surveillance
Audit as per ISO/IEC 17025:2017 standards. The
achievement reflects the laboratory’s commitment
to quality assurance, reliable testing and
continuous improvement.

g e st
&2 Ministry of Coal

W W

CENTRAL MINE PLANNING & DESIGN INSTITUTE LIMITED
(A subsidiary of Coal India Limited) follow us

> Environment Compliance Audit > _ Rejuvenation of Traditional Water
Bodies

The Environment Division successfully completed Expert teams conducted field inspections of
the Third-Party Environment Compliance Audit for traditional water bodies near mining areas for
the Pakri-Barwadih Coal Mining Project. Detailed preparation of rejuvenation plans. The initiative
assessments confirmed adherence to aims to improve water availability, strengthen
environmental clearance  conditions  and aquatic ecosystems, and create livelihood
demonstrated CMPDI's technical expertise in opportunities for surrounding communities.

environmental monitoring.
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» Capacity Building and Technical
Workshops
CMPDI organized workshops on Environmental
Clearance proposal preparation and greenhouse gas
emission assessment. These programmes facilitated
knowledge exchange among industry experts,
government agencies, research institutions and
mining professionals.

1 E Kuju, Jharkhand, India
s Pga3+xm2, Kuju, Jharkhand 825316, India
Lat 23.726646° Long 85.504159°

07/05/2025 11:52 AM GMT +05:30
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A) Interactive workshop on "Improvement 3
in Submission of EC Proposals" at Koel Hall, B) Interactive workshop on “Assessing Fugitive
CMPDI (HQ), Ranchi, on 3rd January, 2026. Emissions from Coal Mines & Fuel Transformation”

on 14th February 2026 at CMPDI, Ranchi.
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Key Achievements of Environment
Department (FY 2025-26)

The Environment Department of CMPDI continued
to play a pivotal role in promoting environmentally
sustainable coal mining practices and supporting
Coal India Limited (CIL) and the Ministry of Coal
(MoC) through technical studies, project
appraisals, and specialized environmental
assessments during FY 2025-26.

A) Appraisal of Coal Mining Project Reports

During the vyear, the Environment Division
successfully appraised 27 Project Reports,
including Detailed Project Reports (DPRs),
Conceptual Reports (CRs), and Revised Project
Reports (RPRs) for various coal mining projects.
These appraisals facilitated environmentally
responsible planning and execution of mining
operations across Coal India subsidiaries.

B) Sustainable Development Cell (SDC)
Initiatives

As part of assignments entrusted by the Ministry of
Coal under the Sustainable Development Cell
(SDC), CMPDI prepared and submitted several
strategic reports aimed at strengthening
sustainable mining practices:

- Comprehensive Study Report on Mine
Water Utilisation for Active and
Abandoned Mine Voids of CIL.

- Model DPRs for rejuvenation of water
bodies for four CIL subsidiaries — CCL,
WCL, SECL, and MCL.

- Draft Assessment Report on the
effectiveness of Eco-Parks developed by
CIL.

MINE CLOSURE
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- C) Special Studies and Environmental
Assessments

The Environment Department undertook a wide
range of specialized studies to support
environmental management and climate resilience
initiatives:

e Conducted a Soil Moisture Conservation
Study for Balram Expansion OCP, MCL.

e Prepared and submitted Greenhouse
Gas (GHG) Emission Study Reports for
12 mining projects as part of EIA & EMP
reports.

e Completed Carbon Assessment Studies
for Amrapali OCP (CCL), Ghonsa OCP
(WCL), Kulda OCP (MCL), and Dipka OCP
(SECL).

e Submitted the Carbon Sequestration
Study Report covering the entire
operational area of MCL.

e Completed the Carrying Capacity Study
of Riverine Ecosystem for Amalgamated
Gauri-Pauni OCP, WCL.

e Prepared 11 Mine Closure Plans,
supporting scientific mine closure and
post-mining land reclamation.

e Two number of temporary mine closure
plan (TMCP) for outside mines.

e 3 numbers of final mine closure plan

e 296 numbers of CDLP reports for different
mines of Coal India Limited

e Study on use of locking cap / stem plug
during blasting operation for two mines of
NCL.

SUSTAINABLE FUTURE
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CMPDI's Growing International Role in Sustainable Mining
and Environmental Governance

CMPDI has emerged as one of India's leading
institutions providing multidisciplinary consultancy
services in mining, environment, hydrogeology,
remote sensing, mine closure, and sustainable
development. Under the visionary leadership of Shri
Choudhary Shivraj Singh, CMD, CMPDI, CMPDI is

envisaging to venture into the International
Consultancy through collaboration with Global
agencies.
Global Recognition Through  Technical
Excellence

CMPDI's expertise in:

e Environmental Impact Assessment (EIA)

¢ Mine Closure Planning

e Hydrogeological Investigations

e Remote Sensing and GIS Applications

¢ Environmental Monitoring

e Mine Reclamation and Ecological Restoration
has positioned the organization as a valuable
contributor to global discussions on responsible
mining.
Alignment
Goals
CMPDI's work supports several United Nations
Sustainable Development Goals (SDGs), including:
e SDG 6: Clean Water and Sanitation

e SDG 7: Affordable and Clean Energy

e SDG 13: Climate Action

SDG 15: Life on Land

Contribution to Climate Action

CMPDI has been actively involved in:

e Mine water utilization studies

e Carbon sequestration through mine reclamation
e Renewable energy planning on mined-out lands
Climate-resilient mine closure strategies

These initiatives contribute to India's commitments
under international climate frameworks.

with International Sustainability

In a significant milestone towards advancing climate
science and transparent greenhouse gas (GHG)
accounting in the mining sector, CMPDI secured
approval from the Ministry of Environment, Forest
and Climate Change (MoEF&CC) for a pioneering
project titled “GHG Estimation from Abandoned
Wells and Coal Mines”, to be executed in
collaboration with IIT (ISM), Dhanbad.

The initiative aims to develop scientific
methodologies and robust datasets for quantification
of greenhouse gas emissions from abandoned coal
mines and wells, thereby strengthening India's
climate reporting framework.

The project assumes strategic importance as it
supports India's obligations under the Enhanced
Transparency Framework of the Paris Agreement
and contributes directly to the preparation of the
country's Biennial Transparency Reports (BTRs):
* BTR-2: Scheduled for completion by June 2026
* BTR-3: Scheduled for completion by June 2028
By leading this nationally significant initiative,
CMPDI is positioning itself at the forefront of climate
impact assessment, methane emission
quantification, and evidence-based mitigation
planning for the mining sector. The project further
reinforces CMPDI's growing role in supporting
India's climate commitments through scientific
research, technological innovation, and international
best practices in environmental governance.
Knowledge Sharing and Capacity Building
CMPDI regularly collaborates with:

Academic institutions

Research organizations

Government agencies

International technical forums

for exchange of best practices in sustainable mining
and environmental management.

MINE CLOSURE
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Current Technological Innovations Transforming
Environmental Management in Mining

The mining sector is rapidly adopting
advanced  technologies to improve
environmental  performance, regulatory
compliance, and sustainability outcomes.

These innovations are helping mining
companies move towards data-driven,
transparent, and climate-conscioug.
operations.

Drone and UAV-Based Monitoring
Unmanned Aerial Vehicles (UAVS)
increasingly being used for:

¢ Mine reclamation monitoring

e Vegetation assessment

e Overburden dump stability studies

e Mine fire mapping

e Topographic surveys
Drone-generated high-resolution imagery
provides accurate and real-time information,
enabling faster environmental decision-

are

making. 5.

Remote Sensing and GIS Applications
Satellite imagery and Geographic Information
Systems (GIS) support:

e Land-use and land-cover mapping

e Monitoring of reclaimed areas

o Biodiversity assessment

¢ Watershed management

o Carbon stock estimation
These technologies facilitate large-scale
environmental surveillance and long-term
sustainability planning.
Continuous  Environmental
Systems
Real-time monitoring networks are being
deployed for:

e Ambient air quality

o Water quality

e Noise levels

Monitoring

o Meteorological parameters

Integration with CPCB/SPCB servers
enhances transparency and regulatory
compliance. Installation of CAAQMS at

project sites help in continuous monitoring of
air quality in the vicinity of the mining areas.
Artificial  Intelligence and Predictive
Analytics
Al-based tools are assisting in:

e Air pollution forecasting

e Mine water management

e Equipment energy optimization

e Environmental risk assessment

e Climate vulnerability analysis
Predictive  models help organizations
proactively address environmental
challenges. Environment Division, CMPDI is
enabling Al-based tools for data digitisation
and predictive analysis.
Renewable Energy Integration
Solar power projects on reclaimed mine lands
and mine closure sites are emerging as a
sustainable solution for reducing carbon
footprints while creating productive post-mining
land use. Post-closure landuse utilising the
mined out technically reclaimed lands are
utilised by projects for installation of solar
plants.

MINE CLOSURE
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Central Mine Planning & Design Institute Ltd. Regional Institutes :

(A Subsidiary of Coal India Limited) RI-1 Asansol, West Bengal
CMPDI Headquarters : Rl - Il Dhanbad, Jharkhand
Gondwana Place, Kanke Road, RI - Il Ranchi, Jharkhand
Ranchi - 834008, Jharkhand, India Rl - IV Nagpur, Maharashtra
R, 0651- 2230055 RI -V Bilaspur, Chhattisgarh

B4 gmenv.cmpdi@coalindia.in RI - VI Singrauli, Madhya Pradesh
@ ?vwwcmpﬁff,m Rl - VIl Bhubaneswar, Odisha




