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MESSAGE

I am glad to learn that Environment Department of BCCL is going to release the
17th edition of “Paryavaran Darpan” on the occasion of 47th Foundation Day of
Coal India Ltd. on 1st Nov 2021. | am sure this newsletter will provide a guiding
light in creating awareness regarding environment management and sustainable
development.

We must remember the famous quote, “We have not inherited mother earth from

our forefathers; we have borrowed it from our children”. It is our duty to act as
custodian and use resources in a sustainable way that doesn’t compromises the
ability of the future generations to meet their needs. BCCL has always been firmly
committed to protect environment and sustainable development.

Coal mining in a sustainable manner envisages producing the desired quantity of
coal and at the same time returning more to the mother earth than taking away
from her depths. Reducing Carbon and Ecological Footprint is the mantra for
developing a sustainable business and | am glad that BCCL has taken
commendable steps towards achieving this feat by converting the mined out areas
to green ecosystems, encouraging carbon sinking through roadside plantation and
green corridors in mining areas, continuous monitoring of air, water & noise
pollution and its abatement measures, promoting ecotourism and promoting
renewable energy through installation of solar panels. In this direction, BCCL has
procured PM10 Analyzers, Mist Sprinklers, and Fog Canons etc.

| extend my best wishes to all concerned for their endeavour.

P M PRASAD
CHAIRMAN CUM MANAGING DIRECTOR
BHARAT COKING COAL LIMITED
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MESSAGE

It gives me immense pleasure to know that the Environment department is going to release
the 17" edition of Environmental newsletter “Paryavaran Darpan” on the occasion of the
47" Foundation day of Coal India Limited.

BCCL recognises importance of environment friendly mining. In addition to large scale
plantation and other greening efforts, BCCL is making investment in infrastructure
development in mining & environment technology to meet the objective.

Environmental awareness is an incredibly important part of our lives. In order to protect the
sustainability of the planet, everyone needs to commit to becoming more environmentally
aware. Bharat Coking Coal Limited is conscious about environmental concerns &
awareness. The aim of publication of this Environmental newsletter “Paryavaran Darpan” is
to create awareness for the protection of environment for future generation. The measures
adopted by BCCL for curbing pollution shows the commitment of BCCL towards
environmental protection.

I would like to congratulate the team of Environment department for their continuous efforts
to improve the environmental conditions while adopting new technologies and wish the
newsletter a grand success on completion of six years of its publication.

Moreover, Coal India Foundation Day is celebrated every year on 1% of November and it has
a great significance for all the employees of CIL. | congratulate all the employees and other
stakeholders of the company on the occasion of 47" CIL Foundation Day to successfully
fulfil the energy need of the nation.

SRI. SAMIRAN DUTTA
DIRECTOR (FINANCE)
BHARAT COKING COAL LIMITED
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MESSAGE

It gives me great pleasure to know that the Environment Department of BCCL is publishing

seventeenth edition of its environment newsletter “Paryavaran Darpan” on the occasion of
the 47th foundation day of CIL on 1st November 2021.

The famous quote by Gaylord Nelson “The ultimate test of man’s conscience may be his
willingness to sacrifice something today for future generations whose words of thanks will
not be heard”. This quote has a deep embedded meaning which we generally refer to as
sustainable development. It is our collective and individual responsibility to preserve and
tend towards the world in which we all live. But the question is that how many of us are
ready to take this responsibility. Corona Pandemic has taught the humankind a nice lesson
to limit our greed for resources. Nature is a shopping mall with limited resources and a
defined regenerative power. The more we exploit it, the lesser resources we have at our
disposal. It is just a matter of time when these resources will vanish. Prevention is always
better than cure. BCCL aims at to be in the forefront of fight towards protecting environment
and sustainable development. BCCL has been doing its best towards sustainable
development with its initiatives to promote carbon sinking, land restoration, setting targets
for land degradation neutrality, promoting renewable energy, eco-tourism etc. But there is
still a great deal to be done.

BCCL’s environment newsletter “Paryavaran Darpan” has been successful in sharing all the
environmental initiatives taken by BCCL and providing a platform to spread awareness
towards environment amongst its stakeholders. | congratulate the environment department
for their exemplary work and motivate them to keep working with the same enthusiasm.

In the journey of protecting our beautiful environment, I would like to quote, “The earth will
not continue to offer its harvest, except with faithful stewardship. We cannot say we love the
land and then take steps to destroy it for use by future generation.”

KUMAR ANIMESH
CHIEF VIGILANCE OFFICER
BHARAT COKING COAL LIMITED
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MESSAGE

It gives me immense pleasure to see that the Environment department of Bharat Coking Coal limited
has always realized the importance of restoring our natural environment, for it is our best bet to
secure the future of humans and their relationship with their surrounding environment. BCCL is
committed to do mining in sustainable manner and maintain the ecological footprint.

We always give our best efforts to restore the maximum mined out degraded land back to its best
recoverable form. Thus, an intervention has been done in the form of Ecological restoration to speed
up the recovery of degraded land which has shown exemplary results in restoring the degraded lands
by attracting bio-diversity, high levels of carbon sequestration within a short span of time. In the year
2021-22, BCCL is carrying out the afforestation /bio-reclamation work over 90 ha by plantation of
more than 1.83 lakh plants including plantation along the transportation routes in Jharia coalfield
which will help in revitalizing our surrounding and will set an example of green mining zone.

BCCL is presently looking towards the creation of carbon sink through nature-based programme.
Thus, on the eve of Vriksharopan Abhiyan 2021 that was launched by Ministry of Coal, BCCL had
carried out plantation and distribution of saplings to the public for plantation at different locations
like parks, private lands, residential Areas etc. On a single day, BCCL has planted 17,570 plants at
58 different sites and distributed 16,500 saplings to the locals. This initiative by BCCL will result in
increase of our share in forest cover, enhance contribution to India’s commitment in COP-21 and
will create a new sink for negative carbon. Eco- parks over mined out degraded land like Ashok
Vatika, Govardhan Vatika & Parasnath Udhyan etc. are being developed in command area of BCCL
which is a major step towards restoring land for the use of masses.

Further, BCCL has also introduced new technology and infrastructure in the form of solar projects,
PMjio Analyser, truck &trolley mounted fog canon and mist sprinklers. This will help company to
move towards the vision of sustainable approach of mining.

| am delighted to know that the Environment department is releasing the 17" issue of its newsletter
“Paryavaran Darpan” on the occasion of 47"Foundation Day of Coal India Limited and accolades
for holding the flambeau of Environment bright and high at all operational levels. No company can
reach its greatness without ensuring that the employees and communities are equal partners in its
prosperity and success.

JAI PRAKASH GUPTA
DIRECTOR (TECHNICAL), PROJECT & PLANNING
BHARAT COKING COAL LIMITED
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MESSAGE

| feel immense pleasures in sharing my thoughts through the Environment Newsletter of
Bharat Coking Coal Limited (BCCL) “Paryavaran Darpan”. To start with the one the most
important global event related to Environment is going to be held from 31% October 2021 to
12" November 2021 in Glasgow, Scotland i.e. COP-26. The event is quoted here as it is a
Global discussion on Climate Change. We as one of the Prime Energy providers of our
country are always key part of this discussion and major policy formulations of future.

BCCL has also upped the responsibilities of Environment by establishing a robust self-
monitoring system by initiating the process of installation Forty (40) Online PM10
Analyzers. Soon, Continuous Online Ambient Air Quality Monitoring System (CAAQMS)
with more analyzers (PMzs; SO2; NOx; CO) will also strengthen the real time monitoring of
Air quality not only in our mining area but for Dhanbad also. We have also strengthened our
control measures by procurement of Truck and Trolley Mounted Fog Canons. Apart from
these initiatives, Biological Reclamation where BCCL is always committed to improve has
also steadily moved ahead by adding an Area of 90 ha in FY 2021-22.

After the two waves of Corona crisis the Country requires surplus energy and keeping a
balance between fulfilling the needs of today and preserving the Environment is a critical
job ahead. Therefore, the way forward needs planned today onwards. Some key steps in this
direction would be renovating our Old Coal Washeries and establishing new one with low
ash product. High Capacity Underground Mines could cater well with being free from the
problems of land degradation associated with opencast mines. Creating a viable and
conducive scenario for operation by offering closed mines to MDO is another step towards
sustainable mining. Hopefully, BCCL like always will keep working and improving the
areas that matter the most in Future Environment.

| Congratulate Environment Department for the 17" Issue of Paryavaran Darpan and wish it
all success.

CHANCHAL GOSWAMI
DIRECTOR (TECHNICAL), OPERATIONS
BHARAT COKING COAL LIMITED
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BRIEF NOTE ON AIR - WATER CARBON FOOTPRINT

Carbon footprint is the total greenhouse gas (GHG) emissions caused directly and indirectly by
an individual, organization, event or product.” It is calculated by summing the emissions
resulting from every stage of a product or service’s lifetime (material production,
manufacturing, use, and end-of-life). Throughout a product’s lifetime, or lifecycle, different
GHGs may be emitted, such as carbon dioxide (CO-), methane (CHa), and nitrous oxide (N20),
each with a greater or lesser ability to trap heat in the atmosphere. These differences are
accounted for by the global warming potential (GWP) of each gas, resulting in a carbon
footprint in units of mass of carbon dioxide equivalents (CO2e¢).

As the concentration of greenhouse gas increases, the global warming effect becomes more
pronounced. Carbon dioxide (CO2), methane (CH4) and nitrous oxide (N20) have been shown
to dominate the well-mixed greenhouse gas (GHG), contributing 80% of the positive radiative
forcing that drives climate change. CO2 has long been known as an important greenhouse gas,
and CH4 is also an important greenhouse gas. The global warming potential of CH4 in 100
years is 25 times that of CO2, and the contribution rate to the greenhouse effect is approximately
22%. The N20 molecule is a powerful greenhouse gas that has a global warming potential 296
times greater than that of CO2. Global warming could have a significant impact on local and
regional climatic regimes, which would in turn impact hydrological and water resources
systems. The carbon cycle and its driving mechanisms are important components of current
global change research.

The Intergovernmental Panel on Climate Change (IPCC), Special Report on the impacts of
global warming of 1.5°C above pre-industrial levels and relatedglobal greenhouse gas emission
pathways has highlighted that human activities are estimated to have caused approximately
1.0°C of global warming above pre-industrial levels, with a likely range of 0.8°C to 1.2°C.
Global warming is likely to reach 1.5°C between 2030 and 2052 if it continues to increase at
the current rate. Warming from anthropogenic emissions from the pre-industrial period to the
present will persist for centuries to millennia and will continue to cause further long-term
changes in the climate system, such as sea level rise, with associated impacts (high confidence),
but these emissions alone are unlikely to cause global warming of 1.5°C.

Inland waters (streams, rivers, lakes and
reservoirs) have been gradually recognized
as important sources of greenhouse gas
release into the atmosphere. River system
connects the two carbon banks of land, air
and sea. It is a key link in the global carbon
cycle and the main channel for air and land-
based carbonaceous materials to enter the
sea. The river carbon cycle refers to the
entire process of carbon sources from
different sources in the air and terrestrial
system entering the river network system in a variety of forms under the influence of machinery,
biochemistry and human activities. Both Rivers and Inland waters are significant source of
greenhouse gas emissions. It is estimated that aquatic systems contribute more than 50% to
atmospheric CH4, and global river N20O emissions have gradually exceeded 10% of human
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emissions. The greenhouse gas emissions of urban rivers are more significant compared with
natural rivers. The N20, CO2 and CH4 escaping from rivers are mainly derived from microbial
processes such as microbial degradation, acetic acid fermentation, ammonia oxidation and the
denitrification of sediments. As a reaction matrix, the increase in soluble inorganic nitrogen and
soluble organic carbon stimulates microbial activity in the aquatic environment and promotes
CO2, CH4 and N20O production.

Most significantly, the carbon footprint of our water use is likely growing for several reasons.
Climate change is predicted to have numerous adverse effects on freshwater resources,
rendering many available waters supplies far less reliable. With water demand growing and
many local, low-energy supplies already tapped, water providers are increasingly looking to
more remote or alternative water sources that often carry a far greater energy and carbon cost
than existing supplies. Furthermore, the adoption of higher water treatment standards at the
state and federal levels will increase the energy and carbon costs of treating our water and
wastewater.

Water is perhaps the most vital ecosystem service that our natural environment provides. As
the inevitable impacts of climate change become evident, our freshwater resources and the
ecosystems they support will become respectively less reliable and resilient. Smart water
policies Water conservation, efficiency, reuse and Low Impact Development (LID) strategies
allow us to mitigate the worst aspects of global warming today and achieve energy and
greenhouse gas emissions reductions, while the consequent improvements in water quantity and
river health will provide a critical buffer as humanity and nature adapt to the climate of
tomorrow.

SHARATH KUMAR PALLERLA
Scientist-F/Director

International Cooperation,

Ministry of Environment, Forest and Climate Change
Government of India, New Delhi
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Winner of 1% Prize in photography on World Environment Day
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NET-ZERO EMISSIONS —- DEMAND OF PRESENT & NECESSITY OF
FUTURE

The Paris Agreement sets a long-term goal of achieving "a balance between anthropogenic
emissions by sources and removals by sinks of greenhouse gases in the second half of this
century, on the basis of equity, and in the context of sustainable development and efforts to
eradicate poverty." This concept of balancing emissions and removals is akin to reaching net-
zero emissions or Climate Neutrality.

Net-zero emissions will be achieved when all GHG emissions released by humans are
counterbalanced by removing GHGs from the atmosphere in a process known as carbon
removal. First and foremost, human-caused emissions (fossil-fuel based) should be reduced as
close to zero as possible. Any remaining GHGs should then be balanced with an equivalent
amount of carbon removal, which can happen through things like restoring forests or using
direct air capture and storage technology. Reaching net-zero emissions is akin to achieving
"climate neutrality."”

. Reach Net -
zero

. Remove emissions
carbon to
balance out
O remaining
Transition to emissions

a low carbon
economy
1. NEED TO REACH NET-ZERO EMISSIONS.

Under the Paris Agreement, countries agreed to limit warming well below 2 degrees C (3.6
degrees F), ideally to 1.5 degrees C (2.7 degrees F). Global climate impacts that are already
unfolding under today’s 1.1 degrees C (2 degrees F) of warming — from melting ice to
devastating heat waves and more intense storms — show the urgency of minimizing
temperature increase. Fig. 2 shows time line for reaching net-zero emissions as per Paris
Agreement's temperature goals.

NET
LIMITING GLOBAL Zggo
WARMING 70 1.5°C ENTAILS 2

2020 2030 2040 | 2050 2060 2070 2080 2090

1 1
I I 1
LIMITING GLOBAL

WARMING T0 2.0°C ENTAILS NET
ZERO

co,

The Special Report on Global Warming of 1.5°C, from the Intergovernmental Panel on Climate
Change (IPCC), finds that if the world reaches net-zero emissions by 2040. , the chance of
limiting warming to 1.5 degrees C is considerably higher. A comprehensive net-zero emissions
target would include all GHGs, ensuring that non-CO2 gases are also reduced.
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Fig. 4 shows map of net zero commitment status throughout the world.

1.2 ISSUES:

The IPCC sixth assessment report shows that the world will probably reach or exceed 1.5
degrees C (2.7 degrees F) of warming within just the next two decades. Whether we limit
warming to this level and prevent the most severe climate impacts depends on actions taken
this decade.

Only with ambitious emissions cuts can the world keep global temperature rise to 1.5 degrees
C, the limit scientists say is necessary for preventing the worst climate impacts. Under a high-
emissions scenario, the IPCC finds the world may warm by 4.4 degrees C by 2100 — with
catastrophic results.

The critical issues behind this are:

1. Stronger National Climate Plans (NDCs) - more ambitious targets need to come forward
with serious offers to curb emissions by 2030.

Page4
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2. More Climate Finance From Wealthy Nations - Rich countries to step up with new
climate finance and other types of development assistance for developing countries. They
should also announce new pledges on finance for climate adaptation, especially for the
Adaptation Fund, to ensure a balance of funding between mitigation and adaptation.

8} Creating More Equitable Food Systems - Countries and others should come forward
with investments to produce food more sustainably; protect remaining ecosystems from
agricultural expansion; reduce demand for land-intensive agriculture, such as by cutting food
loss and waste; and restore degraded landscapes into productivity

4, Action From Non-state Actors - In addition to action from national governments, we’ll
need increased ambition from non-state actors, too, such as cities, businesses and more.

o Reducing Non-CO2 Gases - Reducing Non-CO2 Gases methane emissions is vital to
addressing climate change.

To avoid a calamitous future:

1) We are on course to reach 1.5 degrees C of warming within the next two decades.

2) Limiting global warming to 1.5 degrees C by the end of the century is still within
reach, but requires transformational change.

3) Our understanding of climate science — including the link to extreme weather — is
stronger than ever.

4) The changes we are already seeing are unprecedented in recent history and will affect
every region of the globe.

5) Every fraction of a degree of warming leads to more dangerous and costly impacts.

RAJEEV KUMAR SINHA
RD, RI-11
CMPDI

Winner of 2" Prize in Photography on World Environment Day
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NEED FOR MINE CLOSURE PLANNING: COMMUNITY IS OF
FOREMOST IMPORTANCE

Planning for mine closure must begin before approvals are given for the development of a
mining project. A Conceptual Mine Closure Plan should be submitted at the feasibility stage
must include plans for decommissioning and rehabilitation of each component of the mining
area with cost estimates.

COMMUNITY AS THE MAJOR STAKEHOLDER:

Consultation and discussion with the communities directly affected by the mining project
should be done also at the planning stage. This will allow identification of the role of all
stakeholders and the expectations and interests of the landowners are taken into account and
planned for earlier rather than towards the end of mine life, which is the case with existing
projects, Furthermore, it is considered that consultation “throughout is paramount, assisted by
participative approaches to forward planning so as to involve the community from the outset
in addressing eventual closure and future options

An appropriate funding mechanism is in place to ensure sufficient funds are available for mine
closure activities and that all decommissioning and rehabilitation requirements are complete.
The plan must be reviewed every 5 years throughout a mine life to cater for changes in the
overall mining plan, environmental reviews and needs and aspirations of the communities.

Consultation with all external stakeholders and their participation are vital for the successful
closure of each mine and to ensure social and economic activities are maintained.

Adequate resources should be allocated to ensure the effectiveness of the process. Communities
often become overly dependent on the mine to provide its needs. For example, as workers give
up agriculture to work for the mine and as cash mine wages flow into a community, the result
is that the community starts to “import™ part of their food supply and their food security and
self-sufficiency is reduced. Dependency is often increased because communities have often
been "kept in the dark" about the mines activities and future and thus are not encouraged to plan
for the future or better manage their own affairs.

Communities, with the help of the mine, local government and NGOs, can instead make efforts

to plan for themselves — especially by having their representatives actively participate in the
regional planning process. Most importantly they can make sure some of the mining benefits
are used to build long term assets.

SOCIAL LIABILITY:

Examples of “social liability” are the following:

* To develop an environmental industry such as industrial waste treatment industry and
recycling industry by making the best use of technology, facility and workers from the
refining industry.

* To develop a tourist industry by using the space of the mining area.
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* To relocate other facilities of the company (currently in other areas) within the perimeter of
the mine operation.

». To create new jobs for the mineworkers within the framework of other companies or
mines.

* To secure living standards of the mineworkers by increasing extra retirement allowance.

CONCLUSION:

The primary concerns for decommissioning and rehabilitation are to
ensure public safety and health, environmentally stable conditions compatible with the
surrounding environment are achieved and to minimize environmental impacts caused by
mining. The overall objective is to have a social, economic and environmental sustainable
development.

S.K.AGARWAL
Chief Manager (Min)
P&P Deptt, BCCL
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Winner of 1% Prize in drawing on World Environment Day
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ADDRESSING CLIMATE CHANGE

In the recent past, climate change has been the most talked about environmental
phenomenon worldwide owing to the its growing impact leading to loss of several billions
dollars of property and infrastructure and human health. Climate change destabilises the
Earth’s temperature equilibrium and has far-reaching effects on human being and the
environment. During the course of global warming, the energy balance and thus the
temperature of the earth change, due to the increased concentration of greenhouse gases,
which has a significant impact on humans and the environment. There is more frequent and
intense drought, storms, heat waves, rising sea levels, melting glaciers and warming oceans
that can directly harm animals, destroy the places they live, and wreak havoc on people's
livelihoods and communities. As climate change worsens, dangerous weather events are
becoming more frequent or severe. Its impact is more likely to be felt in developing nations
and poor people.

India, through a developing nation, has join hands with the world community to address the
climate change issues. India is signatory to Paris Agreement on climate change and has
submitted its Nationally Determined Contribution (NDC) to UNFCCC that encompasses
several measures to address the climate change. Our Prime Minister has rightly advocated
the concept of climate justice for India as we can’t sacrifice the poverty alleviations
programme for the sake of climate change. Reducing emission intensity upto 33-35% from
2005 level by 2030, increasing the share of renewables upto 40% and creation of additional
carbon sink of 2.5-3.0 billion tonnes are priority targets of India’s NDC. A number of
adaptation and mitigation centric activities are planned and being implemented for
reduction of greenhouse gas emissions. It is globally being planned to achieve carbon
neutrality by mid of this century to keep the global temperature rise within 1.5°C. The
climate change has far reaching consequences on the global eco-system and carbon
neutrality and eco-restoration are two watchwords for all the future development
worldwide.

CIL and its subsidiaries has also joined hands with the Government of India to achieve to
NDC targets. To start with, carbon footprint analysis has been undertaken and a carbon
neutrality road map has been prepared. The carbon footprint of coal mining in CIL is less
than 1% of country’s emissions. Installation of solar power panels, undertaking energy
efficiency measures, CBM/CMM extraction, appropriate LULUCF through reclamation of
mined out areas and restoration of ecology and biodiversity are some of the activities being
undertaken by CIL.

Dr. Vinita Arora and V.K. Pandey,
Chief Manager (Env), CMPDI

b,

Winner of 2" Prize in drawing on World Environment Day
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CO, SEQUESTRATION ANALYSIS OF 3-TIER ECOLOGICAL
RESTORATION SITES OVER MINED OUT DEGRADED LAND IN
BHARAT COKING COAL LIMITED, DHANBAD

In coal mining process by open cast method, the vegetation on coal bearing land are cleared to
expose the land surface resulted in land degradation & depletion of soil & vegetation cover
causing ecological issues such as loss of forest cover, water regime, air quality and bio-
diversity. Some of the major issues caused are:

> Destruction of permanent CO> sink by removal of vegetation cover;

> Release greenhouse gases like CO2, N20, NOx, CH4, O3 and CFCs in earth’s
atmosphere

> Release CO> from litter.

> Increase in the atmospheric temperature

> Increase in surface run-off & erosion

> Loss of habitat for soil organisms - bacteria, actinomycetes, fungi, algae, protozoa, and

a wide variety of soil fauna - nematodes, earthworms, ants, insects etc.

To combat Land degradation , Depletion of Soil & vegetation cover caused in coal mining
process , BCCL has adopted biological reclamation of degraded lands through 3-tier ecological
restoration process which includes establishment of the floral components viz. Grasses, bushes
and trees. This further leads to the restoration of various eco-logical components like food
chain, habitat amelioration, degraded land productivity and the one most importantly act as
carbon sink for atmospheric carbon by absorbing major GHG i.e. CO2. The Kyoto Protocol
proposed that carbon reduction could take place by decreasing fossil fuel emissions, or by
accumulating carbon in vegetation and soil of terrestrial ecosystem. (Maiti & Das, 2015)

Ecological restoration Afforestation

CARBON SEQUESTRATION

Carbon (C) sequestration is defined as “the process of increasing the C Content of a C pool
other than the atmosphere”. (IPCC, IPCC special report on Land use, Land use Change and
Forestry: Summary for Policy makers, 2000).

All components of the ecosystem such as oceans, geological formations, plants and soil
(Terrestrial Carbon sequestration) can act as ‘carbon sink’ by allowing more storage of C than
its flow out of these systems as CO2.
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Terrestrial Carbon sequestration is the process of (i) transforming atmospheric CO2 through
photosynthesis into biomass components such as trees, shrubs, vegetation, and soil organic
matter, and (ii) incorporation of biomass into the soil as humus. This leads to the effective
storage of atmospheric CO; into the ground, forming a Carbon Sink, thereby reducing the
amount of CO2, which is a Green House Gas, in the atmosphere. Soil can contain approximately
75% of the terrestrial carbon pool three times more than the amount stored in living plants and
hence it plays a vital role in the global carbon cycling.

COMPONENTS OF TERRESTRIAL CARBON
SEQUESTRATION

The various components in which carbon dioxide can be
sequestered in the Terrestrial systems are as follows:

e Transferring atmospheric Co2 through
photosynthesis into biomass components such as || ooy
trees, shrubs, vegetation (above-ground tree —~-~
biomass (AGB) + Belowground biomass (BGB));

e Accumulation in plant litter (Dead Organic matter
(DOM))

e Incorporation of biomass into the soil, as soil
organic matter (SOM) and humus

CARBON SEQUESTRATION STUDY IN BCCL:

To quantify the impact of the efforts of the 3-tier ecological restoration, BCCL had engaged
Indian School of Mines, Dhanbad for assessment of Carbon Sequestration at BCCL’s eco-
restoration model eco-restoration sites at Tetulmari, Sijua Area & Damoda, Barora Area in
March 2015. These two 3-tier ecological restoration sites were taken up on two OB dumps in
the mines of Bharat Coking Coal Limited (BCCL) at different locations in the Jharia coalfield
in 2011. The site at Damoda was spread over the 02 different OB dumps. At the time of
conducting the study, the sites were merely 03-04 years old.

The common native species planted at these ecological restoration sites, primarily are native
species in-cluding Dalbergia sissoo, A Albizzia procera, Albiz-zia lebbek, Albizzia
odoratissima, Cassia fistula, Ziziphus mauritiana, Aegle marmelos, Butea mono-sperma,
Bauhinia variegate, Psidium guava, Termi-nalia arjuna, Gmelina arborea, Syzygium cumini,
Ficus religiosa etc. The major grasses that were in-troduced were Cenchrus setigerus, Cenchrus
ciliaris, Pennisetum pedicellatum, Bracharia, Bothriocloa, Brachiaria, stylosanthes hamata etc.
In addition, bamboo species were also introduced on these sites, Damoda site is primarily
dominated by bamboos with the concept of generation of higher biomass and litter
accumulation.

METHODOLOGY

The various components of the terrestrial carbon sequestration pool were estimated by
estimating the biomass followed by organic carbon in the different components separately and
summation of the organic carbon and subsequently estimating the CO2 Sequestration as
follows:

A. Estimation of biomass
a) TREE BIOMASS
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Above ground tree biomass (AGB): DBH of individual tree species was divided into
DBH classes in different groups. Mean DBH of trees in each diameter class of individual tree
species was used to calculate the AGB accumulation, per average tree (in kg) of each diameter
class through following biomass regression proposed for dry forest in India wit rainfall >900
mm/year. (Brown S., 1997)

Y = exp{—1.996 + 2.32 x In(D)}
Where, Y= aboveground biomass (kg)
D = Mean Diameter at breast height (DBH) of each tree species in each diameter class (cm)
Below ground Biomass (BGB): Equation used for estimation of BGB or RB
(MacDicken, 1997)

BGB or RB (t/ha) = Average AGB (t/ha) * 0.2

The total AGB and RB of different tree species is summed up to calculate the total biomass of
trees (t/ha) for each eco-restoration site.
Total biomass (t/ha) of trees = AGB + BGB

b) BAMBOO BIOMASS

In a three years old bamboo plantation 26.1 tons/ha for a green clumps density of 4000/ha.
(Singh & Singh, 1999). A factor of 0.0065 t/ clump is derived for the study.

Further, as the study sites is mixed native plantation along with bamboos, therefore, the final
corrected biomass of bamboos is considered 40% of the total density of the bamboos.

Corrected biomass of Bamboos (t/ha) = Density of bamboo clumps* 0.0065 * 0.4
c) LITTER & SOC BIOMASS

Litterfall samples were collected using the quadrat of 50 cm X 50 cm. The matured grasses at
the sites were used as mulch and spread over the sites uniformly. The mulched grass within
the quadrat was also included in the sample.

Carbon sequestered in form of litter was determined by multiplying a factor 0.04 with the
average litter accumulated in t/ha.

Litter biomass (t/ha) = weight of biomass (kg) * quadrat area (m?) * 10
B. ESTIMATION OF SOIL ORGANIC CARBON

Soil samples were collected from both the sites using the soil corer of 15 cm height. The soil
samples were collected only from 0-15 cm as the OB dumps were devoid of the soil and the
top layer over the OB dumps was formed due to the degradation of the sandstones and shale
which comprises the OB removed from the coal mines.

Soil samples were used to determine the various physiochemical properties of the soil at these
OB dumps like Bulk density (Bd), Field moisture, pH, Total Soil carbon (TSC), Inorganic
carbon (IC); Available Nitrogen phosphorus, potassium, soil organic carbon, cation exchange
capacity(CEC) and Base saturation.

Carbon sequestered in soil organic carbon was calculated using the following equation:
Mg C /ha = [%C * corrected By * d*10* m?/ha]/100
Mg C /ha = Mega grams C per /ha
Bd = soil bulk density (Mega gram per m3)
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d= soil depth (m)
% C = biogenic carbon
Estimation of the Organic Carbon

For ABG, BGB and bamboo, C sequestered is calculated by biomass generated multiplied to a
factor of 0.5 (IPCC, 2006) and for litter, the factor is 0.4

Total Carbon pool = C Pool bio (AG+BG) + C Pool (bamboo) + C Pool litter + C
Pool soil (0-15 cm)

Estimation of CO2 Sequestration
The total carbon sequestered at each site can be determined as: (Shrestha & Lal, 2010)

CO2 Sequestered by each pool can be determined by multiplied by a factor of (44/12)
=3.67

CO, sequestered
= (0, sequestered (ac+pG+bamboo) T CO; sequestered,tier
+ CO, sequesteredgyi; (0-15 cm)

RESULTS

The floral diversity observed at the studied sites at the time of the study i.e. within 3-4 years
of the establishment of the sites were as follows:

Number of species present at the sites Tetulma | Damoda | Damoda
Name of Tetulmari | Damoda 1 | Damoda ri 1 2
the site 2 Density of 1947 2500 2850
No of shrub 3 1 1 tree species
species Density of total 1359 1600 1400
No of Grass 8 9 11 plants/
species ha(<1.5m)
No of tree 22 23 23 Density of 147 2033 1000
species bamboo
Total no 33 33 35 Total 3453 6133 5250
species vegetation
density (no /ha)
Name of the | Tetulmari | Damoda | Damoda gg Tetulmari /
site 1 2 20 a
D dal /
AGB 32.115 9.84 13.34 4% amoda 7
BGB 6.425 | 197 2.67 3 I —
Bamboo 0.191 2.64 1.3 %g - >
Litter 1.508 098 | 1.092 18 I
SOC 17.89 16.33 12.54 ‘ . .
X X XX F O
TOTAL 58.129 31.76 30.942 v ®~ Carbon pools

Total carbon stored (t/ha) in different pool at these sites
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Name of | Tetulmari | Damoda 1l | Damoda 2
the site

AGB 117.86 36.11 | 48.96

BGB 23.58 7.23 | 9.80
Bamboo 0.70 9.69 | 4.77

Litter 5.53 3.60 | 4.01

SOC 65.66 59.93 | 46.02
TOTAL 213.33 116.56 | 113.56

220
200
180
160
140
120
100
80
60
40
20

M Tetulmari

m Damoda 1

v

Qo

Q"

CO; sequestered (t/ha) in different pools at the Sites

BCCL has carried out the work of enhancement of biodiversity at the model ecological
restoration site at Tetulmari, Sijua Area through FRI, Dehradun for two years. FRI, Dehradun
in its report of project submitted in July 2018, has been observed that floral and faunal
biodiversity has increased to a total of 103 plant species of which 37 are trees, 15 shrubs, 27
herbs, 9 grasses, 2 bamboo, 2 fern, 1 creeper and 10 climber species at the site. Among all, 80
recorded plant species have medicinal use in one or other way. The various faunal species
observed over the project site birds (20), butterflies (14), insects (27), reptiles (1) and few of
animals. In terms of quantification, CO2 sequestered at the site was 259.09 ton/ha.

Comparative analysis of CO2 sequestration of study sites, OB dump and forest site.

The CO; sequestration results were compared with the one of the barren OB dumps which has
been left without any reclamation measures due to technical reasons (rehandling of the OB
dump for further mining beneath or refilling of the OB in the mine voids at Katras Area of
BCCL. However, the unattended sites may have some vegetation over due course of time due
to pollination and other natural process. Similarly, a natural forest site was also identified
adjoining the Jharia coalfield near Damoda to compare the results with the study sites. CO,
sequestered (t/ha) at un-reclaimed OB dump & adjoining natural forest more than 100 years old.

o~
. o
400 M Aboveground & Belowground biomass (t/ha) N
350 - MLitterfall (t/ha)
Soil (t/ha) %
—
4 N
E 300 2] MW Total CO2 sequestration (t/ha) ~
> o <
£ 4 o o~
£250 o
o o~
= n n
§200 - g ~ &
» g n n o
Q = LD m
3150 9 0 i
o Ty) o - — — n
~100 - b g @ o a
o n @ m n 2
50 < L g
1 ™~
th (o]
0

Tetulmari Damoda Old Damoda Unreclaimed Naturalforest
Ecorestoration  Ghutway Inclined overburden site
Site Ecorestoration Ghutway dump
Site Ecorestoration
Site
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CONCLUSION

e Eco-restoration is better alternative than afforestation leads to reinstatement of
ecosystem in the degraded site.

e Minimizes pollution act as potential sink of CO2.

e The accumulation of C stock also increase with the gradual increase in age of the sites.

e After 5 years, CO2 sequestration in Tetulmari shall be in order of 350 t/ha and other
sites in the range of 190-210 t/ha.

e High density of bamboos on Damoda sites results in comparatively lower C-
sequestration.

e The comparatively lower rate of C S at Damoda sites may be attributed to the age of the
dumps as the dumps at Damoda were younger in comparison to Tetulmari sites which
results in the shorter span of the period for which the C sequestered in the soil.

e It has been observed that CS occurs in the soils of the barren dumps as well but at lower
rates that the eco-restoration sites.

e A comparison was done with the amount of CO2 sequestered at the eco-restoration site
and at a natural forest site and an un-reclaimed OB dump.

T Sk
- AN
el

Damodal, Barora Area site before Damodal, Barora Are site after
Ecological restoration __ Ecological restoration

A S P
Tetulmari, Sijua Area site before Ecological Tetulmari, Sijua Area site After
restoration Ecoloaical restoration

Raj Kumar, Chief Manager (Mining)
Harish Pal, Deputy Manager (Environment)
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A plethora of Activities like Taking pledge to protect the environment, sapling distribution,
plantation, release of 16" Edition of Paryavaran Darpan and various environment related
competitions for employees and school children were organized on world environment day.

ParyavaranDarpan Volume VII Issue I

Page15



MLA Dr Ajay Poddar at CV area Online Inauguration of MoC’s
Vriksharopan Abhiyan

e i e S AT
MLA Shri Mathura PD Mahato at Kusunda

Sapling Distribution
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ACTIVITIES AT A GLIMPSE

1. Procurement and Installation of PMio Analyser: 40 nos. of PM;o Analyser have
been delivered and 04 nos. has been installed at CV and WJ Area.

PMjo at Dahibari Washery, CV Area PMjo at Moonidih Colliery, WJ Area
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2. Commissioning of Fog canon In Bastacolla Area of BCCL for control of dust in
June 2021

SHOT ON POCO X3 ~ g **

3. Workshop on Source Apportionment of Ambient Air Particulate Matter in Jharia
Coalfield regions, Jharkhand: Status and Actions for Improvement in Air Quality
through NEERI, Nagpur hosted by BCCL. This workshop was attended online by
CIL and all its Subsidiaries.
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“WE WERE BORN TO HELP THE WORLD, NOT TO DESTROY IT”

An Environment is a natural world that encloses the Earth and forms a special geographical
region in which humans, animals, plants and other living and non-living things exist. Our life
is completely dependent on the environment because a healthy environment creates a healthy
society. Environment means all-natural surroundings such as land, air, water, plants, animals,
solids, waste, sunlight, forests and other things. Healthy environment maintains the balance of
nature and at the same time helps to develop, nurture and develop all living things on earth. We
should not challenge our natural resources and stop adding so much pollution or garbage to the
environment. The components of the natural environment are used as a resource, but it is also
exploited by humans to fulfil some basic physical needs and purpose of life. We should value
our natural resources and use them within the natural discipline. Any disturbances in the
balance of nature affect the environment completely which ruins human life.

Apart from the natural environment, there also exists a man-made environment which is related
to technology, work environment, aesthetics, transportation, housing, utilities, urbanization etc.
These man-made technological advances are degrading the environment in many ways which
eventually disturb the balance or equilibrium of nature. The man-made environment affects the
natural environment to a great extent which we all must protect together. We are risking our
life along with the existence of future life on this planet. If we do anything wrongly outside the
discipline of nature, it disturbs the whole atmosphere which means atmosphere, hydrosphere
and troposphere.

Environment Pollution is not a community or city problem, it is a worldwide problem if it is
not addressed properly, it may one day end the existence of life. Nothing can be said healthy in
a day because what we eat is already affected by the bad effects of artificial fertilizers which
reduce and weaken our body’s immunity to fight disease caused by microorganisms. Therefore,
anyone of us can be sick anytime, even after being healthy and happy. It is a major issue around
the world that must be resolved by the continuous efforts of all.

For this, the Environment (Protection) Act (EPA) was enacted in 1986 with the objective of
providing the protection and improvement of the environment. It empowers the Central
Government to establish authorities charged with the mandate of preventing environmental
pollution in all its forms and to tackle specific environmental problems that are peculiar to
different parts of the country. The EPA Act was enacted under Article 253 of the Indian
Constitution which provides for the enactment of legislation for giving effect to international
agreements. Article 48A of the Constitution specifies that the State shall endeavour to protect
and improve the environment and to safeguard the forests and wildlife of the country. Article
51A further provides that every citizen shall protect the environment.We must participate in the
campaign to save our environment and to make peoples aware of all the bad habits that are
causing the environment to collapse day by day. We should reduce the amount of waste, throw
the waste properly in its place, stop using poly bags, and reuse some old things in new ways.
We should use fluorescent lights, rainwater protection, water wastage reduction, energy
conservation, minimum electricity usage, etc.

“Environment is no one's property to destroy; it's everyone's responsibility to protect.”

Manisha Basu Roy
Manger (F), Vigilance Deptt.
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CHECK DAMS — DESIGN, CONSTRUCTION & ADVANTAGES

A check dam is a small dam, which can be either temporary or permanent, built across a river,
tributary, channel or small drains. Similar to drop structures in purpose, they reduce erosion
and gullying in the channel and allow sediments and pollutants to settle. They also lower the
speed of water flow during storm events. Check dams can be built with logs, stone, or sandbags.
Of these, the former two are usually permanent or semi-permanent; and the sandbag check dam
is usually for temporary purposes. Also, there are check dams that are constructed with rock fill
or wooden boards. These dams are usually used only in small, open channels.

Check dams range in size, shape and cost. It is possible to build them out of easily available
materials. It is even possible to build some of these dams at a very little cost. The most important
decision to be taken when building such a dam is its location. This decision is crucial, as the
effectiveness of the dam depends on this. Compared with large-scale high-tech approaches to
water management, check-dams appear to be a more appropriate technology for poor rural
areas. For instance, in contrast to modern large dam projects, check-dams are a lower cost and
less environmentally and socially disruptive alternative for irrigation.

Check-dams do not submerge large tracts of land or alter river courses. In contrast to large dams
and other, technology, skilled labour, financial resources and maintenance needed for check-
dams are relatively minimal, making them more accessible to poor farmers. The initial
investment made can usually be recovered in one or two seasons through the ensuing increases
in agricultural production.

FACTORS TO BE CONSIDERED WHILE BUILDING A CHECKDAM-

e The structure should be able to

% ' store a high volume of rain-water over
a long duration of time

CHECKDAMS NOTTO q

BE BUILT AT CURVES e Should provide a long length of

stored water

CHECKDAMS TO BE :
\/wmmsmmem e  There should be a high percentage
sectionsoasto  Of cropped area on either side of the

STORE MAXIMUM
i el length of stored water
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e Nearest to a residential area or village

CHK. DAM
MUST BE

CLOSER TO
RESIDENTIAL
AREAS. AGRI.
FIELDS
RL=Xm

NO USE OF CHK DAMS
FOR FAR OFF ARES

e Minimum risk of submergence of cropped lands and residential areas during flash floods

e Should have a high cost-benefit ratio
e Channel width must be narrow at the site where check dam is to be built

DESIGN PARAMETERS —

e Drainage area, gradient, and velocity: When deciding which application to install, the
size of the area to be drained, the gradient or slope of the ditch, and anticipated high
velocity runoff must all be considered.

e Spacing: Check dams should be spaced so that the toe of the upstream check dam is
never lower than the top of the overflow of the next downstream check dam.

e Height: The centre of the check dam should be 6 to 10 inches lower than the top of the
outside edge to form a weir for the overflow. The top of the outside edges should be at
least 6 inches lower than the roadway, banks, or back slope to prevent water from
flowing onto the roadway or undercutting the banks.

ELEVATIONOF ADJOING AREAS TO BE MORE THAN
ELEVATIONOF THE CHK DAM TO AVOID SUBMER;

RL>>Xm

RL>>Xm

ParyavaranDarpan Volume VII Issue I

Pagez 1



Anchoring and stabilization: Undercutting shall always be considered, regardless of the
type of check dam being used. For the installation of sediment retention fiber rolls, a
trench of 3 to 5 inches deep shall be dug to lay the roll in. Excavated soil shall be placed
on the upstream side of the wattle and compact. The fiber wattles shall be anchored with
wood stakes according to manufacturer’s recommendations to properly secure the
wattles in the trench.

ADVANTAGES OF A CHECK DAM-

They store surface water for use both during and after the monsoon

Help in ground water recharge of the area

Raises the water table in the area

Availability of water ensures the increase of agricultural yield by multi-cropping
Check dams can also be used for pisciculture

Stores water for nearby residential areas

Coarse and medium-grained sediment from runoff tends to be deposited behind check
dams

Extra nutrients, phosphorus, nitrogen, heavy metals, and floating garbage are also
trapped or eliminated by the presence of check dams, increasing their effectiveness as
water quality control measures

Thus, a check dam either filters the water for sediment as it passes through the dam or retains
the water, allowing the sediment to settle while the water flows over the dam and accrues the
above mentioned benefits in a cost effective way.

Suraj Kumar,
Asst Manager (Env),
Kusunda Area

Winner of 3" Prize in drawing on World Environment Day
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CARBON FOOTPRINT AND WHY WE SHOULD ALL BE VERY ALERT &
CONCERNED ABOUT IT

What is Carbon Footprint?? It is the amount of greenhouse gases (GHG) and specifically carbon dioxide
emitted as a result of a person's daily activities like cooking, consumption of electricity, while
manufacturing a product or via emissions through industries & transportations during a given period of
time. Human activities like burning of fossil fuels, deforestation and cement manufacturing are main
contributors to this rise in the amount of GHG.

Why we shouldn't ignore the consequences of rise in Carbon Footprints?? The rise of this carbon
footprint is resulting in severe rise of Global Warming as these greenhouse gases basically traps the
Sun's Heat during daytime and prevents the heat from escaping into outer space - post the sunset, which
is severely increasing our Earth's normal temperature. Increase of Earth's temperature results in rise in
sea-level which in-turn is resulting in frequent flash-floods, sudden killer heat waves, heat strokes,
melting of mountain ice & frozen glaciers, unpleasant weather conditions, more & more forest fires,
irregular disastrous weather situations like frequent cyclones , hurricanes . Other dangerous effects of
rise in carbon-footprints across our globe is the rise of various newer & incurable transferable diseases
as high-temperature facilitates tropical wet & summer-type of climate which provides better breeding
phase to various disease spreading bacteria, fungus, zootropic viruses, insects, pests .

It is said in the first, oldest and ancient testament of mankind i.e. Rig Veda, in its 1/90/6 shloka that :-

AY ITAT HAA 7Y &Rfed @t |
ATEdS: HocdWeEd: ||
Meaning :- Environment provides bliss to people leading their life perfectly. Rivers bliss us with

sacred water and provide us health, night, morning, vegetation. Sun bliss us with peaceful life. Our
cows provide us milk.

And then in Vrksayurvedah-5 :-

<RI T HAT AT, ERraTd FHES: |

CRIE=E TH: AT, S T & |
Meaning :- One step is equal to ten wells, one pond is equal to ten stepwells, one son is equal to ten
ponds and one tree is equal to ten sons.

So it's now or never. It's high-time for us all to wake up and get our act together. If the
same trend continues our future is very dull and then darker, hopeless and self-destructing. Heavy
afforestation, halt on extensive urbanisation & deforestation, making 3 R 's the mantra of our life i.e.
Recycle-Reform-Reuse, opting for sustainable use of resources, going for renewable sources of energy
and pollution-free green energy - are our ideal weapons to save planet Earth and ensure it always stays
habitable . It is the moral, social, ethical conscious duty of every educated individual & citizen of the
nation to be alert-aware about these hard-facts and act from today - to reduce his or her individual GHG
emissions or carbon-footprint contributions into our only living planet i.e. Earth. Prime Minister
Narendra Modiji addressed a convocation ceremony at Pandit Deendayal Petroleum University (PDPU)
on 21st November 2020 and said that - India has set a target of reducing the carbon footprint by 30-35%.
He also said - efforts are on to increase the use of natural gas capacity four times during this decade, and
work is also on to nearly double the oil refining capacity in the next five years.

Gourab Mondal

Technician Apprentice

RailTel Corporation of India Limited (RCIL)
Posted at Bharat Coking Coal Limited HQ
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Event
Earth Day

28 Apr World Day for Safety and Health at
Work

International Day for Biological Diversity

Anti-Tobacco Day
World Bicycle Day
World Environment Day
World Ocean Day
Global Wind Day

World Day to Combat Desertification &
Drought

11 Jul World Population Day
26 Jul International Mangrove Day
29 Jul International Tiger Day

World Elephant Day
National Threatened Species Day

World Ozone Week

Zero Emission Day

World Car Free Day / World Rhino Day
Green Consumer Day

02 Oct World Farm Animal’s Day/ World
Migratory Bird Day
World Habitat Day

04 Oct World Animal Welfare Day

Wild Life Week

13 Oct International Day for Natural Disaster
Reduction.

24 Oct World conservation Day

06 Nov International Day for Preventing the
Exploitation of the Environment in War
and Armed Conflict

World Toilet Day

02 Dec National Pollution Prevention Day /
Bhopal Tragedy Day
World Soil Day

National Energy Conservation Day
International Day of Biological Diversity

02 Feb World Wetland Day

World Wildlife Day (Green Consumer
Day)

FITAT T World Sparrow Day

World Forestry Day

World Day of Water
World Meteorological Day
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Junb

@BCCLEnvironment @bcclenvironment -
WED 2021 with theme®“Ecosytem restoration” was celebrated on 5th June
at Panchvati Eco-Park in presence of CMD,BCCL ,along with him functional

directors, HoD(env) and senior HQ, GMs were also present. During the
occasion, Plantation was done at ground near Nehru Complex,koylaNagar

-

Bastacolla area_bccl @bcecl_area -
¥ 425 trees were planted at Dobari dump, today in collaboration with CISF

Jul 25

Lodna & CISF Bastacolla. Native fruits & timber producing species including
Gambhar, Teakwood (Sagwan), Gulmohur, Pa|a51 \Jeem Peeoal Guava

Amla etc. were planted on the occasion #

Coal India Limited & @CoallndiaHQ -
Bharat Coking Coal Ltd. has commissioned a 350KWp grid connected roof
top solar power plant with 280 KWp capacity at Central Hospital, Dhanbad

& 70 KWp at its Hq. Koyla Bhawan, #

Iharkhand. It has generated 60,000

units of energy reducing 24,000 Kgs of CO2 emission till April 2021
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Bharat Coking Coal Limited &
PBCClLofficia

O

®id sfvsar faffics & sieae i unig HWW@
P gHieTHS SR IR 4Fd1E ANTH IR SiRidiva &
JH&-H5-YaYD Fawd i Ut vH gre &1 spqars | 9
ﬁs{fﬂmﬁmmm—mﬁ$m2{wm7ﬂ|

Chairman CIL participated in
@ tree plantation program
organized by Envuonmnnt
riment ¢
Panchvavati Eco Park

P 5Sldviews

Bharat Coking Coal Limited @ CLof
An Agreement signing ceremony was organized on 20.09. 2021 between
BCCL and PEPL for Coal Bed Methane ma'm Block-1 at Level-
Conference Hall, Kov‘a Bhawan. @ ) f

The first phase shall
comprise of
exploration, second
phase shall include
pilot assessment and
market survey for
production phase and
third phase shall
comprise of
development and
production for
maximum 30 years

* from the submission
of FDP or till economic
life of the field as per
submitted
development plan.

;:: Bastacolla area_bccl @bccl_area - Jul 12

\ a:’ A nursery has been developed at Old GM Bungalow, Rocp; Bastacolla area.
Old tyres have been used in fencing & empty sanitizer jars have been
repurposed as seedling trays for the seedlings.
Seedlings of local trees & fruit bearing plants have been propagated in the
nursery.

Disclaimer: The views and opinions expressed in this magazine are those of
the author/authors and do not necessarily reflect the views and the opinions
held by BCCL or the editorial team.
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Butterfly: an
indicator of a
healthy
environment

Source: FRI, Dekradun report o Tetulman dump Sindveriity
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