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PRESIDENT'S
MESSAGE

UNDERGROUND MINING : A POTENTIAL
CORNERSTONE FOR BALANCING ENERGY

SECURITY, ECONOMIC GROWTH
ENVIRONMENTAL SUSTAINABILITY

In December 2023, the United Nations Confer-
ence of Parties (COP28) was organized in Dubai.
This event was, in my view, of great importance
because it was clearly highlighted that devel-
opmental aspirations of billions in the develop-
ing world have to co-exist with aims to mitigate
climate change. This was concisely summed up
in the speech of the Hon’ble Prime Minister of In-
dia where he said, “Over the past century, a small
section of humanity has indiscriminately
exploited nature. However, entire humanity is
paying price for this, especially people living in
the Global South”.

As a responsible nation, India has a well-articu-
lated climate plan both in the near-term and the
long-term. The near-term plan aims to reduce
the emissions intensity of the economy to the
tune of 45% by 2030, relative to 2005 levels. In the
long-term, the Government of India has commit-
ted to reaching net-zero emissions by 2070. Both
these goals highlight India’s seriousness towards
climate change mitigation but also the cognizance
that India’s historic responsibility to this issue
is minimal, i.e., only 3-4%. This sentiment has
trickled down to the institutional level as well. In
the context of the coal sector, Coal India Limited
has the aspiration of implementing a 3 GW solar
capacity programme. Even at the office level, CIL’s
new headquarters has state-of-the-art rooftop
solar panels. Needless to say, this strengthens
India’s goal of increasing renewable capacity.

An associated plank in the portfolio of approach-
es for reducing the emissions intensity of the

AND

economy is via improved forest cover. India’s
long-term low-carbon development strategy
reiterates the goal of increasing forest carbon
sequestration to 2.5-3 billion tonnes of CO,e by
2030. During the same timeframe, restoring 26
million ha of land has also been stated as a vol-
untary target. This is where this special issue of
the MGMI News Journal plays an important role.
The role of underground mining in improving for-
est cover is critical as it does not require clearing
forests to the extent that surface mining does.
This will create many reverberating effects. For
instance, the forestry sector in India employs more
than 6 million people. The policy and technologi-
cal issues highlighted for underground mining
should, accordingly, be viewed as part of a larger
roadmap to improve environmental sustainability.

In addition to the reduced impacts on forests,
underground coal mining has other environ-
mental benefits. Most notably, it emits only a
fraction of criteria air pollutants compared to
surface mining. This will improve the respira-
tory health of the communities living around
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coalfield areas. Underground mines also employ
12-18 times more people per tonne of coal
produced compared to surface mines. Part of
CIL’s UG Vision plan document also covers
coking coal extraction. Needless to say, this will
save critical foreign exchange via reduced import
of coking coal for India’s growing steel sector.
Recently, the Ministry of Coal has also invited
bids for commercial mining in 39 mines across
five states. Our estimate is that these steps will
bring us very close to minimal coal imports this
decade. CIL has also placed orders with Indian
manufacturers for heavy machinery for these
upcoming projects in line with the “Make in
India” target. Thus, India’s target to produce
125 MT coal from underground mines by 2030
assumes key importance in light of energy
security, environmental sustainability = and
industrial growth.

As an addendum to the discussion surrounding
COP28, I would also like to note about the COP28
meeting was a clear focus on interrelated topics of
CO, capture, utilization and storage (CCUS) along
with climate finance. These two topics go hand-in-
hand because it is not possible for countries in the
Global South to pursue CCUS without internation-
al finance. The President of COP28, His Excellency
Dr. Sultan Al Jaber mentioned that CCUS would
have to play a role in meeting net-zero targets.
This is a very holistic and balanced take. In fact, I
had the privilege of addressing global climate ex-
perts at the recently organized “International Sem-
inar on Sustainable Energy Pathways for India” at

Ranchi. I mentioned that CCUS technology has
been demonstrated throughout the world and
that the developed economies should not shy
away from providing the previously committed
financial assistance for its scale-up.

I would like to profusely thank Shri P.M. Prasad,
Chairman, CIL and Immediate Past President,
MGMI, for his valuable insights in this special
issue’s interview series. I am also thankful to
the Honorary Editor, Dr. Ajay Kumar Singh,
editorial board members, authors and reviewers
for their contributions to this special issue.Iam sure
that it will generate much-needed discussion and
deliberation within the MGMI community in the
days to come.

Let me also take this opportunity to congratulate
our team of outstanding engineers, scientists and
managers for putting together the tenth success-
ful edition of the Asian Mining Congress and
Mining Exhibition. The keynote lectures and
contributed papers and exhibits showcased in
this event, brought contemporary mining issues
to the forefront. Special thanks to Shri Manoj
Kumar, Chairman, 10th AMC and CMD, CMPD],
Shri Bhola Singh, Chairman, 10th IME and CMD,
NCL, and Dr. Amalendu Sinha, Chairman,
Technical Committee and Former Director,

CSIR-CIMEFR.

),-—

Dr. B. Veera Reddy

President, MGMI

Director (Technical), Coal India Limited
Chairman-cum-Managing Director, CCL
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EDITORIAL

EDITORIAL
INSIGHTS

UNEARTHING THE DEPTHS:
A JOURNEY INTO THE WORLD
OF UNDERGROUND COAL
MINING

oal plays a crucial role in

India's energy sector as

it remains the primary

source of energy for power

generation, contributing
significantly to the country's electricity
supply. The abundance of coal reserves
in India provides a reliable and domesti-
cally sourced fuel, reducing dependence
on foreign imports and ensuring energy
security. Coal-fired power plants offer a
cost-effective solution, making electricity
more affordable and accessible, especially
in a country with a rapidly growing pop-
ulation and increasing energy demand.
Despite efforts to diversify the energy
mix and promote renewable sources, coal
remains indispensable in meeting the
baseload requirements and bridging the
intermittent nature of renewable energy
for at least the next few decades.

The history of coal mining in India dates
back to the 18th century, when exploi-
tation began in the Raniganj Coalfield
in West Bengal. British colonial rulers
were instrumental in the establishment
of coal mining operations to fuel their
expanding industrial empire. The coal
industry played a pivotal role in the
economic development of the region,
providing a cheap and abundant source of
energy for railways, factories, and other in-
dustries. While production experienced a

marginal increase during the pre-indepen-
dence period, the British regime and sub-
sequent private producers demonstrated a
little awareness of the environmental
impacts of mining and resource conserva-
tion. Over the years, coal mining expanded
to other coalfields such as Jharia, Bokaro,
Godavari River Basin, Sohagpur, Sonahat,
Pench Kanhan and Talcher etc., turning
India into one of the world's leading coal
producers. Post-independence, the na-
tionalization of coal mines in the early
1970s led to the formation of Coal India
Limited (CIL) in 1975, bringing the majority
of coal mining under government control.
In recent decades, there has been a push
towards reforms in the coal sector, through
commercial ~mining. These changes
aim to boost production, attract private
investment, and address environmental
concerns through the adoption of cleaner
technologies.

The coal mining sector in India experi-
enced not just economic changes but also
confronted persistent challenges in recon-
ciling energy requirements with sustain-
able and responsible resource management.

MGMI News Journal, Vol. 49, No. 2 & 3

July - Sept. & Oct. - Dec., 2023

€



EDITORIAL

In consideration of the nation's energy demands,
there was a requirement to identify an efficient
mining approach suitable for producing power-
grade coal for the energy sector, superior non-
coking coal for industries, and coking coal for steel
plants on a large scale. Surface mining emerged
as the preferred method to meet the increasing
demand for coal. Almost all coal companies adopt-
ed surface mining to boost coal production within
short time frames, leading to significant and rapid
expansion. In the fiscal year 2022-23, out of the
total coal production of 893.19 million tonnes,
surface mining contributed 858.34 million tonnes,
constituting 96.10% of the overall coal produc-
tion. In contrast, only 34.85 million tonnes were
extracted from underground mines, represent-
ing a mere 3.90% share. The output per manshift
(OMS), a key efficiency metric and performance
indicator for economic units, was notably high for
surface mines but suboptimal for underground
mines. India’s coal statistics for the year 2022-
23 reveals that the OMS for surface mines was
16.11 tonnes for CIL and 22.08 tonnes for SCCL.,
while underground mines registered an OMS
of 1.05 tonnes for CIL and 1.38 tonnes for SCCL.
Consequently, surface mining emerged as the
preferred choice for enhancing both productionand
productivity.

In the context of coal production, the rapid deple-
tion of shallow deposits, coupled with challenges
such as surface land acquisition issues, land deg-
radation, and environmental concerns such as
air and water pollution associated with surface
mining, necessitates a substantial increase in coal
production and productivity from underground
mines in India. It is crucial to recognize that the
environmental impact of surface mining, includ-
ing land degradation and air and water pollu-
tion, presents formidable challenges. India is con-
fronted with the ongoing task of harmonizing the
demand for energy security with the imperative
to transition towards cleaner and more sustain-
able alternatives, underscoring the significance of
responsible and strategic energy policies to

navigate the intricate dynamics of the nation's
energy sector. While underground mining holds
promise in addressing these concerns, the consid-
erably lower Output per Manshift (OMS) com-
pared to surface mining highlights that the equip-
ment productivity norms adopted in India are
suboptimal. Technology emerges as a critical and
enduring factor influencing mine productivity,
with technical advancements being a key driver
behind productivity growth in surface mining. To
enhance the efficiency of underground mining,
there is a need to leverage technological progress
and implement innovative mining techniques
tailored to the specific geo-mining conditions of
the country.Beyond mining technologies, the Coal
Industry should welcome contemporary advance-
ments and integrate emerging trends like Artifi-
cial Intelligence (AI) and Machine Learning (ML)
to redefine the landscape of underground mining,
ensuring enhanced business operations in the age
of digital transformation.

Globally, China's coal production amounts to
42 BT, with the predominant share exceeding
90% from underground mines. Nearly half of the
total coal production in the world is extracted from
underground mining operations. Notably,
Europe has ceased surface mining practices and
predominantly relies on underground methods
for coal production. Underground coal mining
in India stands as a pivotal force in shaping the
nation's energy landscape while concurrently
addressing critical environmental concerns. It is
crucial to reverse the declining trend in under-
ground coal production over the next decades to
ensure energy security, protection of ecosystems,
promote environmental sustainability, and mini-
mize disruptions to forest lands and surface fea-
tures. Given the current technological capabilities,
underground coal mining is feasible for deeper
coal deposits, leaving India with no alternative
but to transition toward underground mining.
The Government of India has set a production
target of 125MT coal from underground mining
by the fiscal year 2030. In alignment with this
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EDITORIAL

goal, Coal India Limited aims to achieve 100MT
by 2027-28.

Policy interventions are needed to address the pric-
ing mechanism for coal extracted through environ-
ment-friendly underground mining. This method
offers the added advantage of assured quality,
emphasizing the need to streamline surface rights
acquisition and promote mass production tech-
nologies. It is imperative to incorporate methane
drainage from gassy coal seams concurrently
with coal extraction to enhance operational safety,
promote commercial utilization of this clean
energy resource, and align with decarbonization
targets.

In the recent past, the Hon’ble Minister of Coal,
Government of India spoke at a conference focused
on Underground Coal Mining — Way Forward for
Sustainable Energy Security. During the event, the
minister unveiled Coal India’s UG Vision Plan,
which outlines a strategic roadmap to achieve a
production milestone of 100 million tonnes from
CIL's underground mines by the fiscal year 2028.
This visionary plan underscores CIL’s dedica-
tion to sustainable development, technological
progress, safety, and environmental stewardship.
CIL’s UG Vision Plan also indicates that some of
this coal will be coking-grade, meaning it could
help reduce import dependence for the growing
steel sector.

In this issue of MGMI News Journal, we feature
a special interview with Shri P M Prasad, Chair-
man, Coal India Limited and Past President,
MGMI. The interview delves into the techno-
logical advancements and innovations that Coal
India Limited is actively pursuing to enhance
the sustainability and environmental friendliness
of underground coal mining, to align with the
Government’s net-zero target. We bring forth
three technical articles delving into the historical
aspects, sustainability, challenges, and opportu-
nities related to underground coal mining in the

Indian context. The contributors of these articles
are internationally renowned mining engineers
from the academia and the industry. Besides these
articles, CMPDI has contributed two insight-
ful articles that explore key facets of sustainable
coal mining and evaluation of the environmental
effects of sand extraction shedding light on
crucial aspects of these subjects. These contribu-
tions not only showcase CMPDI's commitment to
advancing knowledge within the mining industry
but also underscore the importance of responsi-
ble mining practices and the imperative need for
comprehensive evaluations of the environmental
repercussions associated with activities such as
sand extraction.

I would like to express my heartfelt gratitude
to all the contributors, with special apprecia-
tion for our esteemed Immediate Past President,
Shri P. M. Prasad, Chairman of Coal India
Limited, for participating in an interview. I am
also grateful to President of MGMI, Dr. B Veera
Reddy, for suggesting the theme and commission-
ing special features for this issue. Their constant
inspiration has been a driving force behind our
efforts to enhance the standards of our
publications. The invaluable contributions from
authors have empowered us to present this issue,
introducing new strategies for the benefit of our
readers. I extend sincere thanks to the review-
ers and members of the Editorial Board for their
persistent support. A special note of gratitude
goes to several esteemed individuals who played
pivotal roles in the success of the National Seminar
on "Green Mining and Net-Zero" and the MGMI
biennial event, the 10th Asian Mining Congress
and Exhibition, and for their valuable contribu-
tions to this edition.

In closing, on behalf of the Editorial Board and
on my own behalf, I convey heartfelt wishes for a
joyous New Year in 2024 to our cherished readers
and the esteemed MGMI family.

Ajay K. Singh
Honorary Editor, MGMI
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HEADQUARTERS ACTIVITIES

MINUTES OF THE 899th MEETING OF THE COUNCIL

(Held through Hybrid mode in Physical and
Virtual Platform through Zoom)

Date & Time : Saturday, 29th July 2023 at
3:00 P.M.

The report of the 899th Council Meeting (5th
meeting of the 117th Session) at MGMI Building,
GN-38/4, Sector-V, Salt Lake, Kolkata- 700 091
on Saturday, 29th July 2023 at 3:00 P.M. (duly
approved in the 900th Council Meeting held on
2nd September 2023).

Present : Dr B Veera Reddy, President in the Chair
on Virtual. The meeting was attended by Prof. S P
Banerjee, Prof B B Dhar, Dr N K Nanda, S/Shri N
C Jha, R P Ritolia, R K Saha, ] P Goenka, Rajiw Lo-
chan, Prasanta Roy, Dr Singh Chandra Shekhar,
Dr. Mandal Prabhat Kumar, V K Arora, Prof. Bha-
besh Chandra Sarkar, Awadh Kishore Pandey,
Dr Peeyush Kumar, T K Nag , Dr Amalendu Sinha,
Prof. (Dr) G P Karmakar, N N Gautam, Prof. N
C Dey, Dr J P Barnwal, Prof Ashis Bhattacher-
jee, Anup Biswas, P S Upadhyay, G.S. Khuntia,
I P Wadhwa, D B Sundara Ramam and Ranajit
Talapatra.

ITEM No.0 Opening of the Meeting

Honorary Secretary welcomed
present physically as well as virtually and
requested the President to call the ‘meeting to
order” and address the council members.

all members

The President welcomed
physically and virtually in the meeting.

all those present

Regretting not being able to attend in person as
he had to be in Ranchi on the day as CMD, CCL,
President stressed on membership drive and
increase in the activities to utilize MGMI for a
bigger cause in national level. President briefed
that in a seminar in Delhi held on 28th July, there
were suggestions that Mining and associated Or-

ganisations may think of organising events in
the newly opened Bharat Mandapam Conference
Venue in Delhi. He suggested organisation of a
conference in Delhi sometime next year. Thereaf-
ter, he requested Honorary Secretary to conduct
the meeting.

Honorary Secretary took the permission of the
President to break the sequence of Agenda items
to let Mr Wadhwa of Tafcon present the progress
of 10th IME to the Council.

Shri I P Wadhwa expressed his gratefulness for
getting support from MGMI and updated that
in the last two months the response was picking
up and expected to get more exhibitors. He asked
for help to hasten up the process to attract major
players in the forthcoming meet like SAIL, ONGC,
NTPC, etc.

He repeated his suggestion from last Council
meeting to hold a press conference in Delhi with
invitees from different Embassies and Resident
Commissioners in India and suggested last week
of August 2023. He said that work had already
started on Buyer - Seller meet and that the process
had already accelerated for getting publicity in the
print and web media.

899.1.0. To confirm the Minutes of the 898th
meeting of the Council held in Hybrid
platform at MGMI Hgs, Kolkata on 27th
May 2023.

The 898th Council Minutes were circu-
lated to all the Council Members. As
no comment was received, the Council
resolved that:

Resolution : The Minutes of the 898th (4th
meeting of the 117th Session) Meeting of
the Council held on 27th May, 2023 at 2:30
PM on Hybrid platform, be confirmed.
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899.1.1. To consider matters arising out of the

Minutes.

Honorary Secretary read out the ATR
(Action Taken Report) in respect of the
Minutes of 898th Council meeting.

The Council considered the Action Taken
Report in respect of the Minutes of 898th
Council Meeting held on 27th May, 2023
in Hybrid platform and it was accepted.

899.2.0. To discuss about the 10th Asian Mining

Congress and Exhibition.

Honorary Secretary requested the Conve-
nor of 10th IME, to inform about the prog-
ress on 10th IME. He briefed that already
400 companies have responded and were
expected to participate and he expected
more to participate compared to last year.

Convenor of 10th AMC was request-
ed to apprise the Council about the
forthcoming 10" AMC. He highlight-
ed that letters were already sent to
different PSUs, large Organizations, Em-
bassies and High Commissioners in India
and till date two Organizing Committee
meetings and four Technical Committee
meetings have been held. He informed
that for the first time, Technical Commit-
tee is trying to publish the selected papers
through the renowned Springer Publica-
tions for worldwide reach and prestige.
This will result in 10th AMC getting

quality papers.

It was advertised that last date for submis-
sion of papers publishing in the Springer
Published Proceedings Volume was 31st
July. Others will have their papers pub-
lished in the normal Proceedings volume.
He said that negotiations were on with
Springer about the Terms & Conditions.

He also highlighted that request letters
have already been sent to Hon’ble Minis-

899.3.0.

ter of Coal & Mines, Govt of India, to be
the Chief Guest and to the Secretary Coal
and Secretary Mines as Guests of Honour
for the Inaugural Session. The Chief Guest
for the Valedictory session also needs to be
finalised quickly as thereis only 3 monthsin
between.

Chairman, Technical Committee apprised
that so far 78 abstract papers and 12 Full
papers have been received.

It was informed that CMD, NCL & CMD,
CMPDI joined the meeting through
Virtual link, asboth were travelling and
could not attend physically. The Presi-
dent suggested that CMD, NCL and CMD,
CMPDI must be requested to be present
during next Council Meeting as Chairman,
Exhibition and Conference respectively.

Mode of Election for MGMI Coun-
cil Member for Session 2023-26 and
onwards.

Regarding election of Metallurgy seat
which had fallen vacant, it was men-
tioned by Honorary Secretary that during
the first meeting of Scrutineers’” Commit-
tee it was decided to make Sri V K Arora
the Chairman of the Committee. He also
requested the Council for permission to
go for election in electronic mode as per
Memorandum & Articles of Association
Clause 38 (a) if there is more than one
nomination. Past Honorary Secretary,
Sri Prasanta Roy, who is also a member
of the Scrutineers’ Committee mentioned,
that as AoA does not have a detailed pro-
vision of processes for E-voting, the total
process has to be formulated in line with
extant Company Law regarding E-voting
procedure and the formulation has to
passed by the Council before placing it in
AGM for final acceptance to incorporate it
in the updated AoA.
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899.4.0.

899.5.0.

Immediate Past Honorary Secretary,
Shri Rajiw Lochan briefed that during Co-
vid, GOI has modified provisions of Com-
pany Act to allow elections in electronic
mode. The council agreed to the proposal
for e-voting and advised Honorary Sec-
retary to do the necessary homework to
update the AoA after getting due ratifica-
tions.

Discuss progress of Half day Seminar, to
be held on 23.09.2023.

Shri R K Saha, Chairman, Half day Semi-
nar requested Shri Rajiw Lochan, Con-
venor to apprise the Council about the
progress. Shri Rajiw Lochan briefed that 4
speakers have been invited and the topic
is Clean Hydrogen and Net Zero Emis-
sion. He informed that the venue for the
Half Day Seminar and the AGM to be held
subsequently is Crystal Banquet, Taj City
Centre, New town.

He also proposed the name of Chair-
man, CIL and Immediate Past President,
MGMI, Shri P M Prasad as the Chief
Guest. President, MGMI requested to
have two three speakers on environmental
friendly coal mining.

To recommend resolution as per template

required for assigning M/s Razorpayor
CCA venueas the Payment Gateway for
online payment in MGMI Transactions
including online membership fees.

Honorary Secretary briefed the members
of the Council that for finalizing online
payment gateway, a duly signed resolu-
tion by the Board for taking up an Online
Payment Gateway Service was a require-

ment. Considering the recent issues with
Razorpay that came out in the media, only
the template for the resolution provided
by CCAvenue was read out. He request-
ed the Council to agree to the mode of
payment using the above Payment
Gateway. The Council unanimously

RESOLVED THAT the consent of the
Board be and is hereby accorded to
enter into an agreement with Infibeam
Avenues Limited, Mumbai for availing
of payment gateway serviceson terms
and conditions as specified in the Sub
merchant agreement.

“FURTHER RESOLVED THAT Sri Ran-
ajit Talapatra, Honorary Secretary or
Dr Chandra Shekhar Singh, Honorary
Joint Secretary (as Director/s) of MGMI
be and hereby severally authorized to
sign and execute on behalf of the Compa-
ny, all agreements, undertakings and any
other documents that may be neces-
sary for availing the said services from
Infibeam Avenues Limited and to do all
such acts that may be necessary toimple-
ment the foregoing resolution.”

899.6.0. To consider applications for member-

ship and the membership position of
the Institute.

It was informed that between the last
council meeting and this council meeting,
the institute has received 58 membership
applications including one who wanted
to upgrade from Associate Member to Life
Member. The Council queried about the
eligibility of these 58 candidates and on
being satisfied agreed to the membership
of all 58 members.
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27.05.2023

43
2051
18

06
27
01
01
01
05
07
02
2162

Membership Position
(As on 29.07.2023)
Add Trans Loss 29.07.2023

- - 1 42
57 1 - 2109
- - - 18
- - - 06
- - - 27
- - - 01
- - - 01
. - - 01
- - - 05
- - - 07
- - - 02
57 1 1 2219

899.7.0. Any other matter with the permission of | tournament will be held in MCL Golf Ground at

the chair.

Sambalpur by end November.

Sri ] P Goenka raised the matter of Golf tour- | The meeting ended with thanks to the Chair
nament & MGMI President apprised that the | and others present both physically and virtually

by Honorary Secretary.
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MINUTES OF THE 900th MEETING OF THE COUNCIL

(Held through Hybrid mode in Physical and
Virtual Platform through Zoom)

Date & Time : Saturday, 02nd September, 2023 at
2:30 P.M.

The report of the 900th Council Meeting (6th
meeting of the 117th Session) at MGMI Building,
GN-38/4, Sector-V, Salt Lake, Kolkata- 700 091 on
Saturday, 2nd September, 2023 at 2:30 P.M.
(duly approved in the 901st Council Meeting
held on 3rd December 2023).

Present : Dr B Veera Reddy, President in the Chair
on Virtual. The meeting was attended by Prof. S
P Banerjee, Prof B B Dhar, S/Shri N C Jha, R P Ri-
tolia, R K Saha, ] P Goenka, Rajiw Lochan, Pras-
anta Roy, Dr Chandra Shekhar Singh, Dr Prabhat
Kumar Mandal, Dr Ajay Kr Singh, V K Arora,
Prof. Bhabesh Chandra Sarkar, Awadh Kishore
Pandey, Dr. Peeyush Kumar, T K Nag, J.V. Dat-
tatreyulu, Prof. (Dr) G P Karmakar, N N Gautam,
Dr Kalyan Sen, Prof. N C Dey, Dr J P Barnwal,
Thomas Cherian , Manoj Kumar, P S Upadhyay,
I P Wadhwa, D B Sundara Ramamand Ranajit Ta-
lapatra.

ITEM No. 0. Opening of the Meeting

0.1. Sri Ranajit Talapatra, Honorary Secretary
welcomed all members present physical-
ly as well as virtually and requested the
President to call the ‘meeting to order’

and address the council members.

0.2. The President welcomed all those pres-

ent physically and virtually in the meet-
ing.
The President aired his views and laid
stress on how MGMI can play a role in
policy making at National Level and
make it spresence felt at Government
level.

Honorary Secretary took the permission
of the President to break the sequence of

Agenda items to allow Sri I P Wadhwa,
invitee, present the progress of 10th IME.

Dr C S Singh, Honorary Joint Secretary
and Convenor, 10th IME, highlighted
that more than 250 companies were to
participate in the exhibition and the
progress is satisfactory. He requested
Sri Wadhwa to update the Council about
the progress.

Sri Wadhwa said that more than 20
countries are participating, Germany
being the largest participant and Aus-
tralia committing a good number of del-
egates. Request letters have been sent to
the State Governments of Jharkhand and
Odisha to participate and sent to MSME
Sectors. He also said that letters have
been sent to mining companies and he
expects to get more complete response
by next month. Further, request letters
have also been sent to 4 PSUs — Singar-
eni Collieries, Neyveli Lignite, MECL
& Hindustan Copper. As there was no
more query regarding IME, Sri Wadhwa
excused himself from the meeting with
permission of the Chair.

Honorary Secretary thanked Sri Wadhwa
and he proceeded to go ahead with the
meeting in original sequence of Agenda .

900.1.0. To confirm the Minutes of the 899th
meeting of the Council held in Hybrid
platform at MGMI Hgs, Kolkata on 29th
July, 2023.

The 899th Council Minutes were circu-
lated to all the Council Members & the
Council resolved that:

Resolution : The Minutes of the 899th
(5th meeting of the 117th Session) meeting
of the Council held on 29th July, 2023 at
3 PM be confirmed.
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900.1.1. To consider matters arising out of the

Minutes.

Honorary Secretary read out the ATR
(Action Taken Report) in respect of the
Minutes of 899th Council meeting.

The Council considered the Action Taken
Report in respect of the Minutes of 899th
Council Meeting held on 29th July, 2023
held in Hybrid platform and concurred.

900.2.0. To discuss about the 10th Asian Mining

Congress and Exhibition.

Honorary Secretary requested Chairman
Conference, Shri Manoj Kumar to kindly
air his views. Shri Manoj Kumar talked
about the progress of the conference and
mentioned that letters of invitation have
been sent to various Embassies of differ-
ent countries and Iran has expressed inter-
est. Letters were also sent to PSUs, orga-
nizations, private companies followed by
reminders. He laid stress on sponsorship.
He also shared that sponsorship have been
received from NLC, Tata Steel & CMPDI
till date. It was informed that till date 39
papers and 8 keynote addresses have been
received and been sent to Springer fol-
lowing their guidelines. Papers not yet re-
ceived or not fulfilling the Springer criteria
will be published in the second volume of
the proceedings. He thanked the Techni-
cal Committee under the chairmanship
of Dr Amalendu Sinha. He also said that
the Hon’ble Minister of Coal has verbally
agreed to be the Chief Guest at the inau-
gural session on 6th November. Secretary
Coal has also agreed to be the Guest of
Honour and Request letter have also been
sent to Secretary, Mines for being the Chief
Guest in the Valedictory Session. He said
that Mines Minister from Australia may
be attending the Inaugural Session on 6th
November as Guest of Honour.

900.3.0.

900.3.1.

900.4.0.

Convenor, Conference, Shri Prasanta Roy,
aired his views that the Technical Commit-
tee is taking care of Proceedings Volume
and for Sponsorship, matter is being taken
up with different companies. He informed
the Council that a Technical Assistant has
been appointed on contract basis for Asian
Mining Congress. Regarding Iran, he said
that MGMI office is in touch with the
Iranian counterparts and correspondence
has been going on. He also opined that
apart from sponsorship, delegates are a
major issue in the forthcoming AMC and
also shared that invitations to eminent
dignitaries have been sent.

To select the President of the Institute for
session 2023-24

The council members unanimously
selected Dr V B Reddy as the President of
MGMI for session 2023-24.

To announce the Decision of the
Scrutineers’ Committee for Election of
one vacant Metallurgist Seat in MGMI
Council for the term 2023-26

In the absence of the Chairman, Scruti-
neers” Committee, Sri V K Arora, Honor-
ary Secretary requested Sri ] P Goenka to
read out the name of the candidate who
has been selected in the seat of Metallurgy
to the Council and the name of Prof. (Dr)
Rajib Dey, who was elected unanimously
considering that his was the only nomina-
tion received was shared with the council
members. It was informed that Prof Dey
will be inducted into the next Council
(2023-26) and his name will be announced
and confirmed in the forthcoming AGM.
To select the Secretary of the Institute for
session 2023-25
The
selected Shri Ranajit Talapatra to continue

as the Honorary Secretary of MGMI for
session 2023-25.

council members unanimously
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900.5.0. To consider and approve the Audited Ac-

counts for financial year ended on 31st
March 2023

Honorary  Treasurer placed before
the council members the audited
income and expenditure statement and
balance sheet for the year 2022-23 and
it was approved by the members of the
council.

900.6.0. To appoint the Institute’s Auditor for the

Financial year with their remuneration.

Honorary Secretary highlighted that the
remuneration of the auditor M/s Jha &
Associates to remain the same at
Rs.15,000/- per year.

900.7.0. To consider and approve the recommen-

dations of the Judging Committees for
MGMI award of Excellence for the year
2022-23

Honorary Secretary briefed the coun-
cil that for this year three awards were
formed — Award for excellence in Coal
mining, Award for excellence in non-coal
mining and Award for excellence in Earth
Science. As no nomination on non-coal
mining was received the Judging Commit-
tee have nominated persons on other two
awards.

In the Award of Excellence in Coal Min-
ing- 6 nominations were received and
the committee has jointly awarded two
persons — Prof. Khanindra Pathak and
Prof. Prem Sagar Mishra and for the
Award of Excellence in Earth Science - 5
nominations were received and the com-

mittee has proposed the name of Prof. Mri-
nal Kanti Mukherjee, geologist to receive
the award for this category. These three
people will be awarded on the AGM date
i.e. 23rd Sept, 2023. The Council approved
the aforesaid nominations.

Sri Prasanta Roy shared his opinion that
since nomination has not been received in
non-coal mining, there should be awards
in 3 categories — Mining, Geology & Met-
allurgy considering the name of MGMI.
It was suggested that the earlier Com-
mittee who decided on amalgamating all
previous awards into these awards, will
re-convene and come out with a solution
taking into account last 2 years” experience
and the suggestions of Sri Roy.

President expressed his desire to re-open
the Award in the category of Non-Coal
mining. The Council decided to re-open
nomination with 15" of September 2023
as the last date.

900.8.0. To consider applications for member

ship and the membership position of the
Institute.

Honorary Secretary briefed the council
that MGMI has received 20 applications
for life memberships, wherein, barring
one candidate, 19 others are found in
order. This candidate has a B.Sc degree
followed by Management and M. Phil
qualifications not related to earth Sci-
ences. The council decided to allow him
as Associate if he still desired so, but not
as Life Member. For others the council
approved for life membership.
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Life Member
Associate
Student Associate
Life Subscriber
Subscriber

Life Donor
Donor

Patron

Corporate

Life Corporate

900.9.0. Any other matter with the permission of
the chair.

Honorary Secretary briefed the council on
following points :

a) Quotations on Repair of roof shed of MGMI
building have been received. The Council
requested the Secretary to go ahead with a suit-
able agency to complete the work and make the
necessary expenditure within reasonable limit.

29.07.2023
42
2109
18
06
27
01
01
01
05
07
02
2219

Membership Position
(As on 02.09.2023)

Add

19
01

20

Trans Loss 02.09.2023
- - 42
- - 2128

19
- - 06
- - 27
- - 01
- - 01
- - 01
- - 05
- - 07
- - 02

2239

b) Honorary Secretary shared the information that

a separate website of AMC has been opened
www.asianminingcongress.in.

The meeting ended with Vote of Thanks to
the Chair and others present both physically-
and virtually by the President and Honorary
Secretary
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NEW MEMBERS

I As Life Member

(As approved in Council Meeting on 29.07.2023)

11014 -LM, Shri Pradeep Kumar Singh, Diplo-
ma (Mining), Sr. Manager (Mining), Aurobindo
Realty & Infra Structure Pvt. Ltd, Durami, Post-
Rampur Karkhana, Dist — Deoria Sader, Uttar
Pradesh - 274405, (M) 8839062828,

Email : singhpradeep2919@gmail.com

11015 -LM, Shri Madasu Akhil Rao, Mining En-
gineering (Mining), Asstt. Manager, Aurobindo
Realty & Infra Structure Pvt. Ltd,18-4-92/2, Sagara
Veedhi, Godavarikhani, Dist — Karimnagar, Telen-
gana - 505209, (M) 9966836113 (O) /6265808119
(R), Email : madasuakhilrao@gmail.com

11016 -LM, Shri Ravi Ranjan Mishra, Degree
(Mining), General Manager (Mining), Aurobindo
Realty & Infra Structure Pvt. Ltd, F-201, Manohar
Archade, Bhamti, Near IT Park, Trimurti Nagar,
RanaPratap Nagar, Nagpur, Maharashtra —440022,
(M) 9098047504 (O ) /8805180629 (R ),

Email : mishraravir71@gmail.com

11017 - LM, Shri Pradip Kumar Chand, Diplo-
ma (Mining), Chief Manager (Mining), Western
Coalfields Ltd, Qtr. No. 6, Type IV, Shobhapur
Colony, P.O. Pathakera, Betul, Madhya Pradesh
— 460449, (M) 6263751073(O )/9424452484 (R ),
Email : pkchand1966@hotmail.com

11018 - LM Shri Arvind Kumar Bokhad, BE (Min-
ing), Chief Manager, Western Coalfields Ltd, Coal
India Ltd, Type-V/4, WCL Colony, Pathakhera,
Dist - Betul, Madhya Pradesh - 460449,
(M) 8959552397, Email : ak.bokhad@coalindia.in,
bokhad_arvind@yahoo.com

11019 -LM, Shri Surya Prasad RaoVenkata Jay-
anti, Diploma (Mining Engg), General Manager
(Mining), WCL,Coal India Ltd., O/o0 Sub Area
Manager, Chhatarpur Sub Area, P.O. Pathakhera,

Dist — Betul, Madhya Pradesh — 460447, (M)
6263751090 (0)/9340876611 (R ),
Email : jvsprao@coalindia.in, jvsprao7@gmail.com

11020 - LM, Shri Reddy Sanjeeva Malireddy,
BE (Mining), Chief Manager (Mining), Western
Coalfields Ltd, Type V, Qtr. No. 5, Shobhapur
Colony (WCL), P.O.Pathakhera (Tah), Ghora-
dongri, Dist — Betul, Madhya Pradesh — 460449,
(M) 9977373750/9039767039,

Email : msreddy1750@gmail.com

11021 - LM, Shri Sanjeev Agarwal, BE (Min-
ing), Chief Manager, Western Coalfields Ltd,
291-Atherved-1, Dixit Nagar, Nari Road, P.O.
Upalwadi, Nagpur — 440026, (M) 9403612573,
Email : sanjeevngp72@yahoo.co.in

11022 — LM, Shri Umesh Chandra Singh, B.Tech
(Mining), Chief Manager, WCL, Q-C-3/9, Tekadi
Colony, Western Coalfields Ltd, Nagpur, Maha-
rashtra — 441404, (M) 9371283331,

Email : chanrda901021@gmail.com

11023 — LM, Shri Avinash Prasad, AMIE (Min-
ing Engg.), Chief Manager (Mining), Western
Coalfields Ltd, Flat No. 205, Devika Amrit Apart-
ment, Opp. Power Grid, Nari, Nagpur — 440026,
(M) 9421778705, Email : avisharma94@gmail.com

11024 - LM, Shri Hitesh Kumar, B.Tech (Min-
ing), Dy. Manager, Western Coalfields Ltd, C-§,
WCL Officer’s Colony, Chankapur, Nagpur,
Maharashtra — 441107, (M) 9939864828,

Email : meelhitesh01@gmail.com

11025 - LM, Shri Sanjay Gajanan Wairagade,
BE (Mining), General Manager (Mining), West-
ern Coalfields Ltd, AGM Bunglow, Rayatary
Colliery, Chandrapur, Maharashtra — 442401,
(M) 8275967501 (O)/777086430(R ),
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Email : sg.wairagade@coalindia.in /
anjwairagade@gmail.com

11026 - LM, Shri Aditya Pandey, B.Sc. Engg.
M.Tech (Mining), Ph.D (Mining), Assistant Pro-
fessor , BIT Sindri, Dhanbad, Qrt No Sky - 52,
Sharpara, PO — Sindri, Pin- 828122, Dist. Dhanbad,
Jharkhand, (M) 919614919301 / 9614919301,
Email : aditya05bit@gmail.com

11027 - LM, Shri Prasad Vs Gollapudi, BE (Min-
ing), Chief Manager (Mining), CIL, Qr. No.D-2,
WCL Colony, Sasti Dhopthala Township, Behind
GM Office, Rajura, Chandrapur, Maharashtra —
442905, (M) 8275968388 / 9552265303,
Email : vsprasadgollapudi@gmail.com

11028 — LM, Shri Thota Murali, BE (Min-
ing), Chief Manager (Min), WCL, West-
ern Coalfields Ltd., Qrt No. New Type, C-3,
Behind Ballarpur Dispensary, WCL, Ballarpur
Colony, Chandrapur, Dist. Maharastra-442701,
(M) 8275968412 / 8830758696,

Email : thotamurali@coalindia.in

11029 - LM, Shri Konmanda Sanjeeva Rao, BE
(Mining), Chief Manager (Mining), CIL, Qr. No.
C-8, WCL Colony, Sasti Dhopthala Township,
Behind GM Banglaw, Rajura, Chandrapur, Maha-
rastra - 442905, (M) 8275968505 / 8668671249,
Email : ksraocoalindia@gmail.com

11030 - LM, Shri Mohan Krishna Ravi,
Degree (Mining), Diploma (contract manage-
ment), Chief Manager (Mining), WCL,O/0 Area
General Manager, WCL, Ballarpur Area, PO -
Rajura, Dist. Chandrapur, Maharastra - 442905,
(M) 8275968204 / 9850991440,
Email : rmkrishna@coalindia.in,
rmkravi71@gmail.com

11031 - LM, Shri Siripurapu Chakravarthi, BE
(Mining), Chief Manager, WCL, H No. C-54,
Dhuptala Township, Sasti, Rajura, Chandrapur,
MS — 442905, (M) 9922963217 / 8275968290

Email : schakravarthi@coalindia.in /
chakravarthisirpur@gmail.com

11032 — LM, Shri Parthasarathi Venkaleshwar-
lu Mallavarapu, BE (Mining), Chief Manager
(Mining) WCL, Qr. No. C-53, Sasti Doptalla Town-

ship WCL, Post Rajura, Chandrapur, MS -442905,
(M) 9822720078 / 9422125607,
Email : parthasarathim46@gmail.com

11033 - LM, Shri Kolisetty Raghuvir, Mining
Engg, Chief Manager, WCL, Qrt No. C/49, Sas-
ti Colony, WCL, PO Sasti, Dist. Chandrapur,
MS-442905, (M) 8888533999,

Email : raghuvir_k@yahoo.co.in

11034 — LM, Shri Laxmikant Chandrvansi,
BE (Mining), MPM(IR), Chief Manager (Min-
ing) WCL, Flat No. 204, F-wing, Pyramid City,
Jaripatka, Nagpur (MS) - 440014, (M) 9425382380
/ 8275971089,

Email : lkshandravanshi@gmail.com

11035 - LM, Shri Manoj Kumar, BE (Mining),
FCC, MBA (Markt), Jt General Manager (Mines),
MOIL Ltd., Plot No.85, Flat No 301, Kajal Palace
Apartment, Friedens Colony, Katol Road, Nagpur
—440013, (M) 9665081690 / 9284334313,

Email : manojmoil121970@gmail.com

11036 — LM, Shri Bhubaneswar Ramesh Chandra
Tung, Diploma Mining, Degree Mining, Chief
Manager-Mines, MOIL Ltd. 40-ASTER, Lever-
age Green, Koradi Road, Flat No. 304, Block No.3,
Mouza- Bokkmara, , Dist. Nagpur, MS - 441111,(M)
8766796356 / 8605533205,

Email : btung@moil.nic.in /

btung2011@gmail.com

11037 — LM, Shri Manoj Kumar Singh, Degree
Mining, Chief Manager (Mining), WCL, Plot No
65, Maharana Nagar, Godhani Road, Mankapur,
Nagpur 440030, (M) 9011797486,

Email : mksingh621971@gmail.com

11038 — LM, Shri Ashish Kumar Shrivastava, BE
(Mining), Chief Manager(Min), WCL, Flat No.
301, Rachana Yuthika Aprt., Besides Postal Colo-
ny, Amaravati Road, Nagpur (MS) - 440033, (M)
8275970236,

Email : akshrivastava@coalindia.in

11039 - LM, Shri Elyas Husen Sheikh, BE (Min-
ing), General Manager(M), WCL,D/3, WCL Um-
rer Project, Waigaon (Ghoturli) Tah, Umred,
Dist. Nagpur, MS — 441204, (M) 9425781111,
Email : elyashusen21@gmail.com
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11040 — LM, Shri Isuf Mohammad Hussain,
Diploma in Mining & Mine Survey, Chief
Manager, WCL, Prayag Tower, Flat No. 101,
Mankapur, Nagpur 440030, Maharashtra

11041 -LM, Shri Ravindra Deoraoji Thune, Diplo-

ma in Mining, Degree (Min), Chief Manager (Min-

ing), WCL, A 307A, K Square Apartment, Near

New look Convent, Narendra Nagar, Nagpur —

440015, (M) 8275971334 / 9689573245,

Email : rkthune@coalindia.com /
ravindrathune@gmail.com

11042 - LM, Shri Amitava Maity, BE (Mech),
M.Prod., E, Production, Chief Manager (E&M),
WCL, Row House No. 5, Pyramid City- IV,
Ghogali, Nagpur - 440037, Maharashtra,
(M) 7972101807,

Email : amitava.maity54@gmail.com

11043 — LM, Shri S Janardhan, BE (Elect),
Chief Manager (E&T), WCL,C/11, Pioneer
Regency, Katol Road, Nagpur (MS) - 440 013,
(M) 8275971314 /9422805032,
Email : janal23suj@gmail.com

11044 — LM, Shri Jitendra K Yeshwant Charde,
Diploma  Mining, Degree (Min), Chief
Manager (Mining), WCL, D-5, Ashok Vihar, WCL,
Umrao Township, Umrao, Nagpur - 441204,
(M) 9309722365/ 9422838869,

Email : jitenc15@gmail.com

11045 — LM, Shri Deepak Vitalrao Walke, Di-
ploma Mining, BE (Min), M.Tech (Min), Chief
Manager (Mining), WCL,102/B, Pension Nagar,
Behind Police Line, Takli, Nagpur - 440 013 (MS),
(M) 8275970881 / 9881490881,

Email : deepakwalke5@gmail.com

11046 — LM, Shri Bhushan Devidas Raut, Diplo-
ma Mining, BE (Min), Manager (Mining), WCL,
Flat No AF 104, Jindal Complex, Near Bus Stand,
Umred, Nagpur (MS) 441203, (M) 9754734345,
Email : bhushanraut848@gmail.com /
bdd.raut@coalindia.in

11047 - LM, Shri Naresh Kumar Patel, De-
gree (Min), Senior Manager, WCL, C-24, Ashok
Vihar Colony, WCL, Umred, Nagpur - 441203,

(M) 7000356255 /8602802574,
Email : naresh.patel@coalinda.in

11048 - LM, Shri Ashok Kumar Kushwaha,
Diploma (Mining), FCC(Coal Mines), Manag-
er (Mining), WCL, Flat No A-402, Shree Laxmi
Milestone, Kirti Nagar, Narsala Main Road,
Dighori, Nagpur, MH - 440034, (M)9021637099,
Email : ashokkushwaha66@gmail.com

11049 — LM, Shri Krushna Sadashio Bhole,
Diploma (Mining & Mine Surveying), Chief Man-
ager (Min), WCL, Qrt No. C-28 Ashok Vihar,
WCL Colony, Umrer — 441203, (M) 8275971573/
9527669414,

Email : ksbhole@coalindia.in/ksbhole503@gmail.
com.in

11050 — LM, Shri Mohan Nanaji Rajurkar, BE
(Civil), Manager (C), WCL, 202 Preeti Apartment,
Surendra Nagar, Nagpur - 440015, (M) 9822226642,
Email : mrajfromwani@gmail.com

11051 — LM, Shri Diwakar Daulatrao Kode, AMIE
(Min), Chief Manager (Mining), WCL, Flat No.
106, Awvesh Apartment, Malviya Nagar, Khamla,
Nagpur-440025, (M) 8275971057 /8342907232,
Email : diwalcarkode66@gmail.com

11052 — LM, Shri Yogesh Kumar Kathuria, BE
(Mining), Chief Manager(M), WCL, Flat No. 404,
Mathura Apartments, Vatsalya Bhumi, Near
Mahalaxmi Lawn, Wathoda Road, Nagpur-
440008, (M) 7020696042,

Email : ykkathuria@coalindia.in

11053 — LM, Shri Pramod Hambirrao Nimbalkar,
Degree (Mining), Chief Manager (Mining) WCL,
22, Pineer Residency, Somalwada, Wardha Road,
Nagpur — 440044, (M) 9421706658,

Email : phnimbalkar123@gmail.com

11054 - LM, Shri Sanjay Ramdas Patil, Diplo-
ma (Mining), Mining & Mine Survey, Chief
Manager (Mining) WCL, Qrt No. 2A/12,
WCL Colony, Umred Dist,, Nagpur — 441204,
(M) 8275971590,

Email : patilbangwar71@gmail.com

11055 — LM, Shri Chetan Kumar Jain, BE (Min),
Chief Manager, WCL,Qrt. No D-4, Ashok Vihar,
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WCL Colony, Umrer- 441305, (M) 9850731170/
8275971358, Email : chtanjaincoalindia@gmail.com

11056 — LM, Shri Suresh Thakurdas Fulwani, AMIE
(Min), Sr. Manager (Min), WCL, F No A/307, ] K
Housing Co-op Society, Shri Anand Sai Marg,
Clark Town, Kadbi Chowk, Nagpur - 440014,
(M) 9657517239,

Email : sureshfulwani29833@gmail.com

11057 — LM, Shri Prashant Fulchand Jambhulkar,
BE (Mining), MBA, Chief Manager (Min), WCL, C
Type Qrt., Rescue Complex, Shivaji Nagar, Majri-
440503,(M) 8766007260,

Email : prashantjambhulkar7569@gmail.com

11058 — LM, Shri B A Sundila, Diploma (Min-
ing), BE (Min), Dy Manager, WCL, Qrt No. B-63,
Kuchana Housing, Complex, Tah Bhadrawati,
Post Kuchana, Dist. Chandrapur, MS - 442503,
(M) 8275967259 / 7001652297,

Email : raju.sundila21@gmail.com

11059 - LM, Shri Rajendra Balwantrao Thakre, BE
(Min), DIRPM, MBA, Chief Manager (Mining),
WCL, Qrt. No. D-1, Gondegaon WCL Colony,
Post Gondegaon Tahsil Pourshieri, Dist Alagpur
- 441401, (M) 9881010881,

Email : thakrerajendra@gmail.com

11060 — LM, Shri Punam Zamrao Dhoble, Diplo-
ma in Mining & M.S, BE (Min), MBA (HR), Chief
Manager (Mining), WCL, 320, Om Nagar, Tiran-
ga Square, Sakkaradara, Nagpur (MS) - 440009,
(M) 9403269626, Email : dhoblepunam33@gmail.
com

11061 — LM, Shri Rajesh Kumar Suman, Diploma
(Min), Manager, WCL, B-04, WCL Colony, Indora
Complex, Kalpona Nagar, Nagpur (MS) — 440026,
(M) 9424266936, Email : rajeshsuman1976@gmail.
com

11062 — LM, Shri Nagendra Singh, Diploma (Min),
Manager, WCL, Ar. No C-10, MRS, WCL Kalpna
Nagar, Near Powergrid Chowk, Post Uppalwadi,
Nagpur -440026, (M) 07122641320/ 8888628463,
Email : nsingh2577@gmail.com

11063 — LM, Shri Silao Kumar Vikram Ramteke,
B.E (Min), M.Tech (OCM), Chief Manager(Min)
WCL, Lumbini -17, Dhadiwal Layout, Nagpur -

440027 (MS), (M) 9423628701,

Email svramteke@coalindia.in/silaokumar@
gmail.com

11064 — LM, Shri Abadhesh Sah, B.Tech (Min),
Sr. Manager (Min), WCL, Plot No 14, Khan Soci-
ety, Adarsh Colony, Near Friend’s Colony, Katol
Road, Nagpur, (M) 9424702255/ 7999658562,
Email : abadhesh212@gmail.com

11065 — LM, Shri Deepak Bhagwanji Rewatkar, BE
(Min), DIRPM, FCC, General Manager (Produc-
tion), WCL, 104, KT Nagar, Katol Road, Nagpur
- 440013, (M) 8237045077,

Email : drewatkar2010@gmail.com

11066 — LM, Dr Harshad Damodar Bhave, M.Sc
Tech, (Appl. Geology), Ph.D (Geol), Associate Pro-
fessor, Ramdeobaba College of Engg. & Manage-
ment, 24, “Shivaranjani”, Ayodhya Nagar, Nag-
pur- 440024, Maharashtra, (M)9420180002,

Email : harshad.bhave50@gmail.com

11067 - LM, Dr Manoj Shivkumar Tiwari, BE

(Min), ME (Min), Ph.D (Min), Associate Professor,

Ramdeobaba College of Engg. & Management, 46,

Sneh Nagar, Near Vithal Mandir, Nagpur— 440015,

(M) 9822736057/ 9518753016,

Email : ms.tiwari@yahoo.co.in /
tiwarims1964@gmail.com

11068 — LM, Dr Dhanjee Kumar Chaudhary,
B.Sc(H) Geology, M.Sc (Geology), PhD (Mining),
PDF (Mining), Assistant Professor, Patna Univer-
sity, Dept. of Geology, Bihar National College,
Ashok Raj Path, Patna - 800004, (M) 8900351758,
Email : dhanjee_geobhu@yahoo.co.in

9187 — LM, Shri Mukesh Kumar Jha, IEI (Mining),
Vice President (Mines), UAIL, B-2, UAIL Town-
ship, Oshapada, Tikiri, Dist. Rayagada, Odisha -
765015, (M) 7752020828,

Email mukesh k jha@adityabirla.com (trans-
ferred from Member to Life Member)

11069 - LM, Dr Siddhartha Agarwal, B.Tech
(Mining Engg.), MS (Mining Engg.), Ph.D (Sys-
tem Engg.), Asst. Professor (IIT-ISM), Dhanbad,
Old D Type, Teacher's Colony, IIT-ISM, Dhanbad,
Jharkhand — 826004, (M) 9335536412,

Email : sagarwal@iitism.ac.in
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11070 — LM, Shri Rajat Mukherjee, PGCBM (Mgt.),
B.Tech (Mining Engg.), Asstt. Vice President, Re-
liance Communications Ltd, 85/2, Rishi Bankim
Chandra Road, Behala, Kolkata - 700034,(M)
9331001197,

Email : rajat.m.jee@gmail.com

(As approved in Council Meeting on 2.9.2023)

11071 - LM, Mohammad. Shahnawaz Alam, Man-
ager (Coal Preparation), Central Coalfields Ltd,
Washery Department, 2nd Floor, Damodar Build-
ing, Darbhanga House, CCL HQ, Ranchi — 834008,
Jharkhand, (M) 9430135975,

Email : shahnu786.alam@gmail.com

11072 — LM, Shri Aryaratna Sahare, Manager
(Mining), Mahanadi Coalfields Ltd, C-65, Block
No. 4, JagrutiVihar, MCLHq., Sambalpur, Odisha-
768020, (M) 9438877392,

Email : asahare@coalindia.in

11073 — LM, Shri Santosh Kumar Sethi, Dy. Man-
ager (Mining), Mahanadi Coalfields Ltd, C-64,
Jagruti Vihar, Burla, Sambalpur, Odisha — 768020,
(M) 9437572109,

Email : santoshkumarsethi@hotmail.com

11074 — LM, Shri Abhimanyu Mundetiya, Man-
ager (Mining), Mahanadi Coalfields Ltd, Qtr. No.
C-23, Jagruti Vihar Colony, P.O./P.S. Burla, Dist
— Sambalpur, Odisha — 768020, (M) 9438877135,
Email : abhimanyu.vnit@gmail.com

11075 — LM, Dr. Gurudas Mandal, Asstt. Profes-
sor, Department of Metallurgical Engineering,
Kazi Nazrul University, Asansol — 713 340, WB,
(M) 9051673657,

Email : gurudasmandal88@gmail.com

11076 — LM, Shri Vishal Mishra, Dy. Manager
(E&T), Mahanadi Coalfields Ltd, C-121, MCL,
Jagruti Vihar, Burla, Sambalpur, Odisha — 768020,
(M) 9438494268,

Email : vsmishral992@gmail.com

11077 - LM, Shri Manish Kumar Meena, Dy.
Manager (Coal Preparation), Mahanadi Coal-
fields Ltd, Qtr No. C-22, Block - 3, Anand Vihar
Colony, MCL, Burla, Sambalpur - 768020, Odisha,

(M) 9437568730,
Email : mkumar.ce1012@gmail.com

11078 - LM, Shri A. Sreenath, Asstt. Manager

(Coal Preparation), Mahanadi Coalfields Ltd,

C-30, Third Floor, Block— 4, Near Park Anand

Vihar, MCL, Burla, Sambalpur, Odisha — 768020,

(M) 9438494785,

Email : a.sreenath@coalindia.in/
asreenath@outlook.com

11079 — LM, Ms. Srivani Suddala, Dy. Manager
(Coal Preparation), Mahanadi Coalfields Ltd,
C-30, 3rd Floor, Block - 4, Near Park Anand
Vihar, MCL, Burla, Sambalpur, Odisha - 768020,
(M) 9437197259,

Email : ssuddala@coalindia.in

11080 — LM, Shri Ashutosh Mishra, Manag-
er (Mining), MCL, Mahanadi Coalfields Ltd,
C/48, Block-02, Jagruti Vihar, MCL Hgs., Burla,
Sambalpur, Odisha — 768020, (M) 8895447547,
Email : m86.ashutosh@gmail.com

11081 - LM, Ms. Himani Dayal, Dy. Manager
(E&M), MCL, Mahanadi Coalfields Ltd, C-103,
Jagruti Vihar, MCL Hqgs Campus, Burla, Dist.
Sambalpur, Odisha- 768020, (M) 9437484265,
Email : himanidayal@gmail.com

11082 — LM, Shri Harsimrenjit Singh, Manager
(E&T), MCL, Mahanadi Coalfields Ltd, C-103,
Jagruti Vihar, MCL Hgs. Campus, Burla, Dist
— Sambalpur, Odisha- 768020, (M) 9437156971,
Email : harsimran0111@gmail.com

11083 — LM, Shri Ashutosh Pantawane, Asstt.
Manager (IE), MCL, Mahanadi Coalfields Ltd,
Anand Vihar, New B Type Block, Block-17, Qtr
No. B-130, Burla, Sambalpur, Odisha - 768020,
(M) 9438493415,

Email : ashutosh.pantawane@gmail.com

11084 — LM, Shri Arjun Singh, Dy. Manager (CP),
MCL, Mahanadi Coalfields Ltd, C-31, Block-4,
Anand Vihar, MCL Burla, Sambalpur, Odisha-
768020, (M) 9437165752,

Email : singharjun132@gmail.com

11085 — LM, Shri Budumuru Upendra, Asstt. Man-
ager (Industrial Engineering Deptt.), Mahanadi
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Coalfields Ltd, Qtr. No. B-171, Anand Vihar, Bur-
la, Sambalpur, Odisha — 768 020, (M) 9438494213,
Email : budumuruupendra@gmail.com

11086 — LM, Shri Satyajeet Ojha, General Man-
ager (Mining), Coal India Ltd, Room No. 210, MT
Hostel, Jagruti Vihar, Burla, Dist — Sambalpur,
Odisha- 768020, (M) 9422540691,

Email : satyajeetojha.cil@coalindia.in

11087 — LM, Shri Vikram Kumawat, Manager,
Mahanadi Coalfields Ltd, C-87, MCL, Jagruti Vi-
har, Burla, Sambalpur, Odisha - 768 020, (M)
876322274,

Email : kumawatvikram@gmail.com

11088 — LM, Shri Mayank Sharma, Manager (Min-
ing), MCL, Mahanadi Coalfields Ltd, C-16, Jagruti
Vihar, MCL Hgs, Burla, Sambalpur, Odisha — 768
020, (M) 9437052638,

Email : mayanksharma2311@gmail.com

11089 - A, Shri Smruti Sagar Mohanty, Manager
(Personnel), MCL, Mahanadi Coalfields Ltd, Qtr.
No. C-50, Jagruti Vihar, MCL Hgs., Burla, Sambal-
pur — 768020, Odisha, (M) 9438877475,

Email : sagarpmir@gmail.com

(As approved in Council Meeting on 3.12.2023)

11090 — LM, Shri Chandramauli Kumar, Manager
(Mining), MCL, Mahanadi Coalfields Ltd, Qtr. No.
C-58, Near Jagannath Temple, Bandhabahal Offi-
cer’s Colony, P.O. Bandhabahal, Dist — Jharsugu-
da, Odisha — 768211, (M) 9438879665,

Email : kchandramauli@coalindia.in

11091 - LM, Shri Rajesh Kumar Rathore, Asstt.
Manager (Mining), MCL, LB/9, Bandhabahal Col-
ony, Lakhanpur Area, MCL, Dist — Jharsuguda,
QOdisha - 768211, (M) 9907957307,

Email : rajesh.6907@gmail.com

11092 — LM, Shri Lalit Kumar Suthar, Man-
ager (Mining), MCL, C-62, BIT Colony, Band-
habahal, Dist — Jharsuguda, Odisha - 768211,
(M) 9438878165,

Email : er_lalit@rediffmail.com

11093 - LM, Shri Bikash Barik, Dy. Manager (Min-
ing), MCL, Qtr. No. C/84, Bandhabahal Colony
Bit, Bandhabahal, Jharsuguda, Odisha — 768211,

(M) 9438877463,
Email : bikash4081@gmail.com

11094 - LM, Dr. Arnab Swarnakar, Section
Engineer (R&D), Arcelor Mittal Nippon Steel In-
dia, Vill- Apurbapur, P.O. Singur, P.S. Singur, Dist-
Hooghly, West Bengal-712409, (M) 8902026630,
Email : arnabswarnakar@gmail.com/
arnab.swarnakar@amns.in

11095 — LM, Dr. Bitan Kumar Sarkar, Sr. Manager,

Primetals Technologies India Pvt. Ltd, Ashwini

4B, Bengal Greenfield Heights, Newtown, Action

Area 1, Kolkata — 700156, (M) 7872248818,

Email : bitan.sarkar@primetals.com/
bitankumarsarkar@gmail.com

11096 - LM, Dr. Maharshi Ghosh Dastidar,

Manager, Primetals Technologies India Pvt. Ltd,

Flat No. 203, Block B1/1, Peerless Prantik Hous-

ing Complex, Sonarpur Station Road, Kolkata —

700150, (M) 9874114224 /9874114229,

Email : maharshighoshdastidar@gmail.com/
maharshi.dastidar@primetals.com

11097 - LM, Shri Chiranjib Patra, GM (CED/UMD),
Central Mine Planning & Design Institute Ltd,
Kanke Road, Ranchi — 834 008, (M) 7004123217,
Email : patra.chiranjib.patra@gmail.com /
chiranjib.patra@coalindia.in

11098 — LM, Shri Saugata Rakshit, Lecturer in
Metallurgical Engineering, ICV Polytechnic, 156 /1,
Maharaja Nanda Kumar Road(S), Ramkrishna-
Puram, D-103, Baranagar, Kolkata — 700036, (M)
9432864439,

Email : rakshitsaugata@gmail.com

11099 — LM, Md. Basiruddin Sk, Asstt. Profes-

sor, Jadavpur University, 40B, Southern Av-

enue, Lake View Road, Kolkata — 700029, (M)

9883583912 /7908624073,

Email : mdbasiruddinsk.metal@
jadavpuruniversity.in

11100 — LM, Shri Umakant Yadav, General Man-
ager, Coal India Ltd, II 14 CMPDI Colony, P.O.
Jayant, Dist — Singrauli — 486890, Madhya Pradesh,
(M) 7033546733,

Email : ukyadav_l@rediffmail.com
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11101 - LM, Dr. Perumala Venkat Sunder Raju,
Chief Scientist, CSIR-National Geophysical
Research Institute, Plot 54/1, Mallikarjuna Nagar,
North V Hills GSI Post, Hyderabad - 500068,
(M) 9490748152,

Email : perumala.raju@gmail.com

11102 - LM, Shri Anil Kumar, Manager, Mahanadi
Coalfields Ltd, Qtr. No. C-11, Jagriti Vihar, Bur-
la, Sambalpur, Odisha - 768020, (M) 9437156931,
Email : anil.cse386@gmail.com

11103 — LM, Shri Manas Kumar Sahoo, Manager
(Mining), MCL, Mahanadi Coalfields Ltd, Qr No.
C/58, Jagruti Vihar, Burla, MCL, Dist: Sambalpur
— 755008, Odisha, (M) 9438877538,
Email : sahoo.manas2@gmail.com

11104 - LM, Shri Chittaranjan Das, General
Manager (Mining), Mahanadi Coalfields Ltd.
Qtr. No.C/23. N.S. Nagar, Bharatpur Colony, Dist
— Angul, Odisha — 759148, (M) 9737417687,

Email : crdas.777@gmail.com

11105 — LM, Shri Debansu Sekhar, Dy. Manag-
er (Mining), Mahanadi Coalfields Ltd, Ananta
OCP, Jagannath Area, Angul, Odisha — 759103,
(M) 9437465439,

Email : debu_032@yahoo.co.in

11106 — LM, Shri Yasobanta Narayan Senapati,
Project Engineer (Excavation), MCL, Mahanadi
Coalfields Ltd, Qtr. No.C-34, Ananta Vihar Col-
ony, PO. Dera, Talcher, Angul, Odisha-758103,
(M) 9438878857,

Email : yasobant2010@yahoo.com

11107 — LM, Shri Hemant Singh, Sr. Manager (Sys-
tems), Mahanadi Coalfields Ltd, D-87, Block-6,
Jagruti Vihar Colony, MCL, Sambalpur, Odis-
ha-768020, (M) 9406462361,

Email : hemant1720@gmail.com

11108 — LM, Shri Sangram Keshari Dalai, Man-
ager (Mining), Mahanadi Coalfields Ltd, C-108,
Jagruti Vihar, Burla, Sambalpur, Odisha — 768020,
(M) 9438879882,

Email : sangramnitrkl@gmail.com

11109 — LM, Shri V Abhilash, Manager (Mining),
Mahanadi Coal fields Ltd, Qtr. No. B-92, GM Com-
plex, IB, Valley Area, Brajrajnagar, Dist - Jharsu-
guda, Odisha - 768216, (M) 9438877155, Email :
abhilashvemula200@gmail.com

11110 — LM, Shri ] Pradeep, Dy. Manager, MCL,
Mahanadi Coalfields Ltd, Qtr. No. C-41, New
Orient Township, Beside GM Orient Area, Bra-
jrajnagar, Dist-Jharsuguda, Odisha — 768216, (M)
9437482274,

Email : jellapradeep@gmail.com

11111 - LM, Shri Venumadhava Naga Pa-
van Ch, Manager (E&M), MCL, Mahana-
di Coalfields Ltd, Qtr. No. C - 59, MCL Hgs.
Jagruti Vihar, Burla, Sambalpur, Odisha — 768020,
(M) 94371 31793,

Email : venumadhav.pavan@gmail.com

11112 — LM, Shri Bonthal Mahmood Miya, Gener-
al Manager (Mining), MCL, Mahanadi Coalfields
Ltd, Qtr No. D/5, GM Complex, Brajrajnagar,
Jharsuguda - 768216, Odisha, (M) 7873548932,
Email : mahamoodmiyal966@gmail.com

11113 — LM, Shri Pukhraj Sethiya, Co-Founder &
Director, ReVal Consulting Pvt. Ltd, C-1001, Sun
Sky Park, Opposite Iscon Platinum, SP Ring Road,
Ambali, Ahmedabad - 380058, (M) 9989600236,
Email : pukhrajsethiya@gmail.com

11114 - LM, Shri Radhe Lal Sinha, GM (Mining),
Mahanadi Coalfields Ltd, D-99, Jagruti Vihar,
MCL, Burla, Odisha — 768020, (M) 9893603973,
Email : radhelal.sinha@coalindia.in

11115 - LM, Shri K Gobordhan Patro, Dy. Manag-
er (CP), MCL, Mahanadi Coalfields Ltd, Qtr. No.
C-28, Block-4, Anand Vihar Colony, MCL, Bur-
la, Sambalpur, Odisha -768020, (M) 9437189475,
Email : kgpatro@coalindia.in

11116 — LM, Shri Sanjay Kumar Singh, Manager
(Mining), MCL, Mahanadi Coalfields Ltd, OB/30,
Budhijam, Orient Police Station, Brajrajnagar, Dist—
Jharsuguda, Odisha — 768233, (M) 8637263463,
Email : sssss7200@gmail.com
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11117 - LM, Shri Jitendra Tiwari, General Man-
ager (Mining), MCL, Mahanadi Coalfields Ltd, D1,
Hiltop Colony, Rampur Colliery, Dist-Jharsuguda,
Odisha — 762825, (M) 9617236505,

Email : jitichrm@gmail.com

11118 — LM, Shri Kanhaiya Mishra, General Man-
ager, MCL, Mahanadi Coalfields Ltd, O/o Gener-
alManager, Orient Area, MCL, P.O.Brajrajnagar,
Dist — Jharsuguda, Odisha - 768216, (M)
9926708036, Email : mishrakanhaiyal4@yahoo.
com

11119 — LM, Shri Priya Shankar Sinha, Chief Man-
ager (Mining), MCL, Mahanadi Coalfields Ltd,
OB-1, Rampur Officers Colony, P.O. Rampur
Colliery, Brajrajnagar, Dist — Jharsuguda, Odisha —
768233, (M) 9437567368,

Email : pshankarsinhal0081968@gmail.com

11120 - LM, Shri Gangadhar Mahto, Chief Man-
ager, MCL, Mahanadi Coalfields Ltd, Qtr. No.
D-1, Adarsh Nagar, Budhijam, P.O. Orient Colliery,
Jharsuguda, Odisha — 768 233, (M) 8770750073,
Email : gangadharmahto@gmail.com

11121 - LM, Shri Vishal Kumar Agarwal,
Manager (Mining), Mahanadi Coalfields Ltd, C-92,
Jagruti Vihar, Burla, Sambalpur, Odisha — 768020,
(M) 9438879680,

Email : visuagarwal@gmail.com

11122 - LM, Shri Rajesh Kumar Mishra, General

Manager (Mining), Coal India Ltd, D - 26, Jay-

ant Colony, Sector — 3, Singrauli, MP — 486890,

(M) 7400561007,

Email : rajesh.m5384@coalindia.in/
mishrag3@gmail.com

11123 - LM , Shri Supreme Mukherjee, Senior
Manager, NTPC Ltd, National Thermal Power
Corpn. Ltd, Flat 505, Block-C, OceanikExotika
Apartment, Mahaveer Nagar, Argora, Ranchi —
834002, (M) 9973788063,

Email : suprememkrj@gmail.com

11124 - LM, Shri Rajesh Khanna, Chief Man-
ager (Mining), SECL, South Eastern Coalfields
Ltd, Safety & Rescue Department, SECL HQ,
Seepat Road, Bilaspur, Chhattisgarh — 495006,
(M) 8521490467,

Email : khanna.pe@gmail.com

11125 - A, Shri Deepak Kumar Burma, Manager
(Finance), Mahanadi Coalfields Ltd, Qtr. No. C5,
MCL, Jagruti Vihar, Burla, Sambalpur — 768020,
Odisha, (M) 9438877430,

Email : dkburma@coalindia.in
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REPORT

NATIONAL SEMINAR ON GREEN MINING AND NET-ZERO (GMANZ 2023)

The Mining, Geological & Metallurgical Institute
of India (MGMI) organised a National Seminar
on Green Mining and Net-Zero (GMANZ 2023)
on 23rd September 2023. It was held at The Taj
City Centre, New Town, Kolkata. The event was
arranged in three sessions — inaugural and two
technical sessions.

Inaugural Session

It commenced with the compere welcoming the
guests, delegates and participants with a brief
introduction of MGMI and inviting Shri PM
Prasad, Chairman, Coal India Limited (CIL) and
Chief Guest of the event, Prof R B Grover, Padma
Shri, Member, Atomic Energy Commission and
Founding Vice Chancellor, HBNI and Keynote
Speaker of the seminar, Dr B Veera Reddy, CMD,
CCL and President, MGMI, Shri R K Saha, Chair-
man, GMANZ2023, Shri Rajiw Lochan, Conve-
nor GMANZ2023, Shri Ranajit Talapatra, Honor-
ary Secretary, MGMI, on the dais. The dignitaries
were felicitated with flower bouquets followed
by lighting of the ceremonial lamp.

Shri Rajiw Lochan delivered the welcome
address, specially welcoming the guests, speakers
and delegates.

Shri R K Saha introduced the theme of the semi-
nar mentioning the two subjects. He told that the
basic concept is deliberations on pollution-free
mining and hydrogen as a clean source of energy.
He spoke about coal productions in the coun-
try, CO, emission, renewable energy, suggesting
efforts are being made by companies to restrict
and reduce pollution. Shri Saha remarked that
according to calculations by authorities, if coal-
based power generation is completely stopped,
then the loss to the country would be around $900
billion. He looked forward to excellent delibera-
tions from the speakers and interactions from the
participants.

Dr B Veera Reddy spoke about the activities
and membership drive of MGMI, mentioning it
should expand its activities and may be in a posi-
tion to provide suggestions to the Government in
formulation of policies like net zero. He pointed
out that CO, emission during coal production is
hardly 1%, the main emission being in burning of
coal. We have good reserves to continue with coal
for energy, but in an environment friendly way.
Coal India is planning to increase underground
mining. He suggested all power plants should
capture carbon so as to reduce its emission.
Dr Reddy also thought search and exploration of
critical minerals in our country should get impor-
tance. He hoped useful suggestions would come
up through the deliberations of this seminar, which
may be forwarded to the Government of India.

Dr Ajay Kumar Singh, Editor, MGMI introduced
the keynote speaker, Padma Shri Prof R B Gro-
ver, the foremost nuclear scientist of the country,
who has unparallel distinction of blending science,
technology and diplomacy. He spoke of Prof
Grover’s role in founding Homi Bhaba National
Institute as Founder Member, mentioning his
contribution in nuclear diplomacy and resump-
tion of civil nuclear cooperation including
Indo-American nuclear deal.

Prof R B Grover thanked MGMI for the invitation
and mentioned that he is from a discipline other
than mining and geology, but that is the necessity
today for all disciplines to come together for devel-
opment of the country. We are talking of moving
to a net zero economy, not only to net zero energy.
While pondering over the history of development
of technology, he pointed out that it takes time for
a new technology to emerge. There is an element
of science and an element of craft in it. A technol-
ogy to be accepted in the society several aspects
should come together — economy, public accep-
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tance and its interaction with the earlier technol-
ogy. Similarly for development of economy-wide
net zero a total new architecture for the industry,
for the society, for the economy has to evolve and
it will not happen overnight. We have five decades
to achieve it and for this all, R & D professionals,
industry professionals, economists, and society,
have to come together.

Shri P M Prasad in his speech highlighted the
environmental measures that CIL is taking, like,
plantation, top soil management, slope man-
agement, dump management. He talked of the
enhanced energy needs of our country and to fulfil
that coal will continue to play an important part.
Coal India is also going for coal gasification, pro-
duction of renewable energy like solar. He advised
that in each mining practice, carbon emission
needs to be cut down. He thanked the organisers
for arranging the seminar on a contemporary and
very useful topics.

Shri Ranajit Talapatra proposed Vote of Thanks.
He specially thanked Shri Prasad, Prof Grover and
Dr Reddy for coming in spite of busy schedule. He
acknowledged all who helped in organising this
event.

Shri P M Prasad, Prof R B Grover and Dr B V
Reddy were felicitated with mementoes.

Technical Session I
Chairman - Dr B Veera Reddy

Dr Reddy presented brief introductions of the
session’s speakers. He briefed the green initiatives
by CIL. He then invited the speakers. The speakers
and topics presented in this session are as follows.

Prof. Ram Madhab Bhattacharya, Professor
and Dean, International Relations and Alumni
Affairs, IIT (ISM) Dhanbad -- Challenges in Sustain-
able Underground Coal Mining Technology and
Solutions.

Professor discussed global warming and climate
change, its causes, concerns about effect of green-
house gasses on global climate, recent announce-
ment on Carbon Border Adjustment Mechanism
(CBAM) and Impact on coal mining. He feels
replacement of coal by renewables as energy
sources is not simple in our country. Even coal

mining can be done in sustainable and environ-
ment friendly manner. Prof Bhattacharya dis-
cussed sustainability issues in coal mining and
challenges before coal industry. While reviewing
scenario of coal production technologies in India,
he strongly advocated for underground mining
suggesting mass production methods with all
out mechanisation. There needs to be a thrust on
underground mining in mission mode. He high-
lighted the importance of stowing (in habitat ar-
eas), methane drainage, especially in gassy mines,
and data analysis.

Shri N C Jha, Former Chairman, Coal India Lim-
ited and Past President, MGMI -- India’s 2070
Net-Zero Pledge and its impact on future of Indian
Coal Industry.

Shri Jha summarised Net Zero as removing as
much carbon from atmosphere as much we put
in. Since it cannot be done instantly, Government
of India has taken pledge to do it in 50 years, by
2070. The concept was promoted by Intergovern-
mental Panel on Climate Change (IPCC). The idea
is to keep global warming to within 1.5°C more
than that of pre-industrial level. Nearly 90 coun-
tries, representing 80% of global emissions, have
joined the programme of reducing carbon foot-
print in the atmosphere. Technologies needed
for achieving net zero is available and they are
gradually becoming cost effective. He discussed
CO, emission by fuel type in India pointing out
that there is a tremendous increase in last 30
years. India contributes highest amount of car-
bon (275 gms) in generating one unit of power
mainly due to its low quality coal. At COP 26
India’s commitment is to reduce total projected
carbon emissions by 1 billion tonne by 2030. It
would mean reduction of fossil fuel usage by 590
million tonnes of coal equivalent from the pro-
jected level of 2030. For renewable energy proper
storage systems need to be developed, though that
is expensive at present.

Shri Anil Kr Rana, Advisor (Mining) and Former
Director (T/P&D), CMPDI -- Green Roadmap for
Future Coal Mining and Mine Closure.

Shri Rana mentioned Greenhouse Gas (GHG)
emission during coal mining is negligible in com-
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parison to burning of coal (in energy production).
He feels fossil fuels including coal are in their last
leg and will be phased out.There is urgent need for
energy production to be replaced by carbon-neu-
tral fuels, green hydrogen is not so distant alterna-
tive, and, nuclear fusion may be ultimate energy
source. He discussed green roadmap for coal min-
ing suggesting use of high-angle conveyors, bat-
teryoperated trucks / shovels, hydrogen powered
trucks / shovels, ethanol powered trucks / shov-
els, hydrogen enriched diesel trucks / shovels. A
case study for converting an exhausted OC mine
into a green power house by generating energy by
wind solar combined system and gravity storage
in old shafts was presented.

In conclusion, Dr Reddy summarised the presen-
tations. The speakers were felicitated with me-
mentoes.

Technical Session I1

Chairman -- Prof R B Grover, Padma Shri, Mem-
ber, Atomic Energy Commission and Founding
Vice Chancellor, HBNI

Co-chairman — Prof S P Banerjee, Former Direc-
tor, ISM Dhanbad & Past President, MGMI

Prof. R B Grover -- Keynote address — Production
of low - carbon hydrogen using nuclear energy

Prof Grover touched on the threats on current lev-
els of energy use, which are ecological crisis, re-
source scarcity, geopolitical instabilities, pointing
out that, despite threats, immense improvements
in energy efficiency has occurred since industrial
revolution. Now comes the call for decarbonising
the economy. He apprised Government of India’s
commitments — reducing the emissions intensity
of its GDP by 45% by 2030 (from 2005 level), and
achieving 50% cumulative electric power installed
capacity from non-fossil fuel-based energy by
2030, which is a step towards achieving net zero
(economy-wide) by 2070. He then discussed what
anet zero economy looks like. Prof feels fully elim-
inating carbon emissions from energy services is a
challenge and fossil fuels cannot be fully eliminat-
ed; residual emission will have to be handled by
carbon capture, use and sequestration. He present-
ed an estimate of minimum energy requirement
for transitioning to a net-zero, developed India,

suggesting that in 2070, 60% of energy will be used
for producing electricity and 40% for others like,
electrolysis for generation of hydrogen, manufac-
turing of solar cells, maintaining large data centres
etc. His suggestions are — India should develop
low carbon technologies based on a technology-
agnostic framework, pay attention to systems in-
tegration. At the end Professor discussed nuclear
technologies and uranium availability.

Dr Pradip Kr Banerjee, Outstanding Scientist,
CSIR-CIMER -- Hydrogen and Methanol Produc-
tion from Coal.

Dr Banerjee spoke on cleaner products from coal,
methanol and hydrogen, explaining why from coal.
CIMEFR had coal to syngas technology, but there
was difficulty with Indian coals because of high
ash. Work since 2009 has resulted in development
of Pressurized Fluidized Bed Gasification (PFBG)
technology, further up-scaled to Oxy-blown PFBG
pilot plant for producing syngas to methanol / hy-
drogen from high-ash coal. He discussed the re-
sults from the pilot plant, syngas cleaning and hy-
drogen enrichment, syngas to methanol. Then he
talked on methanol economy — initiatives in India,
CO, footprint for coal to hydrogen production.

Dr Arnab Dutta, Associate Professor, Department
of Chemistry, IIT Bombay -- Renewable Energy
Driven Hydrogen Production from water.

Dr Dutta started by talking about ways to miti-
gate CO, emission and storing natural energies in
chemical bonds. Hydrogen is not new and is being
used for multiple resources since long in Indian
market. We are using hydrogen for refineries, am-
monia production for food security. He discussed
the colour spectrum of hydrogen, grey, blue, green
and their sources, mentioning that for net zero
green variety that comes from electrolysis of water
is important. Dr Dutta explained the principle of
hydrolysis, laboratory-scale pilot plant and the in-
digenous electrolyser prototype developed to gen-
erate green hydrogen at a low cost from industrial
grey water and also from sea water. He discussed
green H, Carbon Capture Utilization and Storage
(CCUS) technology and mentioned that IIT Bom-
bay has initiated a clean tech start-up for industrial
solutions.
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Shri Ranjan Kr Sinha, Chief Procurement Officer
and Chief Group Shipping, Tata Steel -- Maritime
Sustainability towards Net-Zero Emission.

Shri Sinha explained scope 1, scope 2 and scope
3 emissions, green mining as operations that gen-
erate less and less of GHG and it generates hard-
ly 10% of the total emission. He discussed the
target set by IMO, mentioning alternate fuels,
biofuel, ammonia, methanol, hydrogen are the key
to decarbonize. He talked of green corridor, which
is a framework where people collaborate with the
policy makers to provide a level playing field and
infrastructure to have a zero-emission trial, and
Harit Sagar initiative by Government of India.
Finally Shri Sinha presented the strategy and road
map Tata Steel has planned for 2030 to 2045.

The papers were thrown open for interactions.

Dr Ajay Moitra enquired on solutions to prob-
able problems in conversion of fossil fuel to other
energy, and, Hydrogen storage safety. Prof Grover
replied that nothing concrete has been established
so far. Dr Dutta suggested hydrogen may be used
in form of ammonia and methanol, where risk is
much less. Research is on but not at a commer-
cial level yet. Shri Sudip Bhattacharya from GSI
suggested other uses of coal, besides thermal
power, like coal to oil and extraction of critical
minerals from coal. Dr Banerjee told coal to oil
project is in pilot plant stage at CIMFR, current
scenario being not economical.

Prof Banerjee and Prof Grover concluded the
session with a short sum-up and a few comments.

The seminar was followed by 117" Annual
General Meeting.
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REPORT

HIGHLIGHTS OF 117th ANNUAL GENERAL MEETING

The 117th Annual General Meeting of MGMI
was held on 23rd September 2023 at 4.00P.M. at
Crystal Banquet of Taj City Centre, New Town,
Kolkata. The meeting was chaired by Dr B Veera
Reddy, President, MGMI. The office bearers and
members, who joined the meeting are Dr B Veera
Reddy, S/Shri N K Jha, Prof S P Banerjee, R K
Saha, R P Ritolia, T K Nag, Prasanta Roy, Dr P K
Mandol, Dr Chandra Sekhar Singh, R N Biswas,
Smarajit Chakrabarti, P R Mandal, G C Mukho-
padhyay, Dr Subir Majumder, ] K Das, Subrata
Ghosh, Rajiw Lochan, Bhaskar Chakraborti, Anil
Karmakar, Asit BaranBhol, S K Ray, Ranjit Datta,
Biswajit Basak, Debdulal Sarkar, Sanjoy Mukho-
padhyay, Dr S M Kolay, S Chakravarty, Dr Kalyan
Sen, Ajit Singh Choudhary, P K Mukhopadhy-
ay, Amitava Das, D K Mitra, Sudipta Saha, Sub-
rata Biswas, M K Bhattacharya, K K Mishra, ] K
Hota, Dr Hemant Agarwal, T K Mishra, G G Nair,
Anjani Kumar, Anup Biswas, R M Bhattacharyee,
Khanindra Pathak, Praveen Sharma, Dr Lingam-
pally Sai Vinay, Dr Santanu Kr Banerjee, Kamal
Ghosh, Madhav Singhal, Pankaj Kumar, Sanjay
Kumar, Bijetry Kar and Ranajit Talapatra.

Shri  Ranajit Talapatra, Honorary Secretary,
MGMI welcomed the members present and
requested Dr V R Reddy, Dr P K Mandol, Hony
Treasurer, Chandra Sekhar Singh, Hony Joint Sec-
retary and Dr A K Singh, Hony Editor to come on
dais. Then he read out the names of the members
who left for their heavenly abode during the last
one year and one minute silence was observed for
the departed souls.

Late R H Sawkar, T V S Rao, Dr Shyamal
Chakraborty, K P Kapai, Mahendra Pratap
Singh, Dr Kamal Nandi, Lab Kr. Bose, Tapodhir
Bhattacharjee, Sujoy Kr Gupta, Aparaesh Chandra
Bagchi, M N Mehta, Dr R R P Verma, Asit Kumar
Ghosal, Ardhendu Sekhar Banerjee.

Next the Secretary proceeded with the agenda of
the meeting as follows.

1. He read the Notice convening the 117th
Annual General Meeting, which he said was
already circulated by email earlier and in hard
copy there in the hall.

2. The minutes of the 116th AGM held in Kolkata
on 25th September 2022 was passed by voice
vote.

3. The Council’s report, Audited balance sheet
and Statement of accounts for the year ending
on 31st March 2023, circulated by email ear-
lier and in hard copy there in the hall, were
adopted by voice vote.

4. Dr P K Mandol read out a short account of the
income and expenditure incurred by MGMI
during the last year.

5. M/s Jha & Co was reappointed the Institute’s
Auditor for the year 2022-23 with a remunera-
tion of Rs of 15,000/ -.

6. The recommendations of the Judging Com-
mittees for 3 MGMI awards and medals for
2022-23 were announced and presented to the
recipients by the President. MGMI Award of
Excellence for Coal Mining for outstanding
contribution in Coal awarded to Dr Prem
Sagar Mishra CMD, SECL and Prof Khanindra
Pathak, Professor, IIT, Kharagpur. Dr Prem-
Sagar Mishra CMD, SECL donated the cash
amount to MGMI with the request to purchase
books for the library.

MGMI Award of Excellence for Non-Coal
Mining for outstanding contribution in Min-
ing other than Coal isawarded to Shri Praveen
Sharma, Head, COE (Mining) Hindustan Zinc
Limited and Shri Sabyasachi Mohanty, Direc-
tor Operation, Odisha Mining Corporation
Limited.
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MGMI Award of Excellence for Earth
Science/Mineral Engineering for outstanding
contribution in Earth Science awarded to Prof
Mrinal Kanti Mukherjee, Associate Professor,
Indian Institute of Technology (ISM).

The Student” Awards for 2021-22 were an-
nounced and the awards were presented by
the President.

a) Pickering Medal for the Best Student in
B.Tech Final of Mining Engineering to Shri
Madhav Singhal of IIT (ISM), Dhanbad.

b) Hayden Medal for the Best Student
in M.Sc/M.Tech. in Applied Geol-
ogy to Smt Sakshi Sharma of IIT (ISM)
Dhanbad.

¢) Yule Medal for the Best Student in B.Tech.
Mining Machinery to Shri Pankaj Kumar
of IIT (ISM) Dhanbad.

d) McNally Bharat Medal for the Best Stu-
dent in B.Tech. Mineral Engineering to
Shri Sourav Prasad of IIT (ISM) Dhanbad.

e) Dr. Hari Narain Medal for the Best Stu-
dent in M.Sc (Tech.) Applied Geophys-
ics to Km Shiwani Verma of IIT (ISM)
Dhanbad.

f) Oil India Medal for the Best Student in
B.Tech. Petroleum Engineering to Shri
Shashank Shekhar of IIT (ISM) Dhanbad.

g) Chandrakala Medal for Mining Engi-
neering to Miss Anjaly Kumari of IIT,
Kharagpur.

h) S Lal Award for Mining Engineering to
Shri Sachin Paul of IIEST, Shibpur.

i) Dr. ]J. Coggin Brown Memorial Cash
Award to Smt. Sujata Majhi of Presidency
University.

j) Indranil Award for B.Tech. in Metallurgy
to Ms Bijetry Kar of IIEST, Shibpur.

k) SCCL Gold Medal for the Best Student in
Mining Engineering to Shri Vinay Gade
of Kakatiya University.

1) Nava Bharat Ferro Alloys Medal for Min-
ing Machinery to Shri Vinay Gade of
Kakatiya University.

m) Roberton Medal for Mining Engineering
to Shri Sanjay Kumar of BHU.

n) Hadfield Medal for Metallurgical Engi-
neering to Shri Swarnendu Das of BHU.

o) La Touch Medal for Geology to Shri
Shashank Tripathi of BHU.

Shri Dr B Veera Reddy, President, MGMI
delivered the presidential address. Hard
copies of the address have been circulated
to the members present in the hall. Welcom-
ing the participants at the august gathering,
Dr Reddy deliberated upon the evolving
landscape of India’s mining, minerals and
energy sector. He felt proud to affirm that
MGMI continued to flourish pursuing its ob-
jectives. He spoke of India’s present standing
at world’s fifth largest economy, and poised
to ascend to the third position by 2031. He
mentioned the transformative phase of our
nation commenced when India embraced
economic liberalization and global integra-
tion. Our nation, endowed with a diverse
array of mineral resources, harnessed its
mining sector to fuel industrialization,
constructed  critical  infrastructure and
propelled economic growth. Then he pointed
out some significant ways that India’s eco-
nomic progress benefited from the minerals
and mining industry — Resource base, Infra-
structure development, Energy production,
Employment generation, Export revenue.

Dr Reddy mentioned India is world’s second
largest producer of coal, largest producer of
sheet mica, fourth largest producer of iron
ore and fifth largest producer of bauxite. For
‘Make in India’ to succeed, we must ‘Mine in
India’ first. He discussed the energy consump-
tion growth in India vis-a-vis the world. The
energy options for India is limited. Our de-
pendence on oil and gas imports is increasing.
Coal is the main source of energy in our coun-
try. In FY23 India produced 893 MT of coal.

A key component of India’s ambitious effort
to achieve net-zero emissions is significant
increase of renewable energy sources, which
is being done rapidly. India is now the top so-
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lar energy producers worldwide with a total
installed capacity of 70,096 MW. Our
abundant wind resources are being utilized
by increasing number of wind energy proj-
ects. India is also looking into the possibility of
nuclear energy to charge up the energy bal-
ance. It has the potential to be a reliable and
low-carbon source of electricity but with
issues of public perception. In conclusion, he
said it is the responsibility of our mining geo-
logical and metallurgical community to come
forward to drive innovations and required
policy changes.

Dr Reddy praised the editorial board of
MGMI led by Dr A K Singh for the quality,
contents and timely publication of the MGMI
News Journals. He thanked Ranajit Talapatra
and Prasanta Roy for their yeomen services in
smooth organizing various events of MGMI.
Also thanked numerous organisations and
individuals who had helped to make his
tenure gratifying and successful. He wished
a bright future for the organization.

10.

11.

12.

The Secretary announced that in the last
Council Meeting it was decided that Dr B
Veera Reddy will continue to be the Presi-
dent of MGMI during the next year. Members
congratulated Dr Reddy.

Since no post of Council Member, except one

reserved for metallurgists, fell vacant this
year, no general election was held. For the
reserve post, nominations were invited and
only one was received. Dr Rajib Dey, the
sole nominee, has been selected as a Council
Member of MGMI.

The Secretary placed before the audience that

the AoA of MGMI requires modification /
amendment to include provisions of e-voting
and remove bar on educational qualification
which is hindering induction of new members
from industry. For this committees will be
formed at the Council Meeting. The proposal
was accepted by members.

Themeeting concluded with Vote of Thanks
by C S Singh. He thanked the President, Secre-
tary, Council Members, all the members who
helped in MGMI activities and also the staff
members of the Institute.
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REPORT

HIGHLIGHTS OF 10th AMC AND IME

The 10th Asian Mining Congress (10th AMC)
organised by The Mining, Geological and Metal-
lurgical Institute of India (MGMI), at the Taj Taal
Kutir Convention Centre , New Town, Kolkata on
6th — 9th November, 2023 was the latest milstone
in a series of biennial events of Asian Ming Con-
gress (AMC) and International Mining Exhibi-
tion (IME) since 2006. Central theme of the Con-
gress was “Roadmap for Best Practices vis-a-vis
Global Transformation”. The Congress witnessed
a participation of nearly 550 registered delegates
including executives, practicing engineers, plan-
ners, policy makers, equipment manufacturers,
regulators, scientists, researchers and other pro-
fessionals from various organizations from India
and abroad, who shared expertise and broad expe-
rience, through lively and dynamic presentations
and discussions. To encourage students’ participa-
tion in the Congress students were supported to
attend through subsidized registration costs.

A total of 58 technical presentations on varied
topics covering exploration, policies, mine plan-
ning, safety and surveillance, processing of min-
erals, sustainable green mining and oil and gas
sectors were presented and discussed in one Ple-
nary and ten technical sessions. In addition sev-
en CEOs from PSUs and private enterprises ex-
pressed their views on improving productivity
and efficiency in mineral industries based on the
theme of the Congress. The Congress Proceedings
Volume was published by the internationally
reputed publishing house “Springer”. A Supple-
mentary Volume and Souvenir were also pub-
lished and were provided to the delegates in their
kit.

The following companies were the sponsors

during the 10th AMC 2023 :

¢ Principal Sponsor :Coal India Ltd.
¢ Platinum Sponsor :NMDC

¢ Gold Sponsor : OIL

* Delegate Kit Donor : CCL

e Dinner Host : MCL & NCL

e Lunch Host : SECL & WCL

* Associate Sponsors Tata Steel, NTPC,
BEML, Essel Mining, SAIL, SCCL, NLC India,
GMMCO.

e HiTea Hosts : CMPDI, BCCL & ECL

INAUGURAL SESSION

The Hon’ble Chief Guest on the occasion was
Shri Pralhad Joshi, Hon’ble Minister of Coal,
Mines & Parliamentary Affairs, Government of
India, who could not come due to other pressing
engagement. The Guests of Honour and dignitar-
ies in the inaugural session were —

e Shri Amrit Lal Meena, IAS, Secretary,
Ministry of Coal, Government of India, Guest
of Honour

e Dr Janardan Prasad, Director General,
Geological Survey of India, Guest of Honour

e Shri P M Prasad, Chairman, Coal India
Limited, Guest of Honour

e Ms Rowan Ainsworth, Consul General, Aus-
tralian Consulate, Kolkata, Guest of Honour

¢ Shri Manoj Kumar, CMD, CMPDI, Chairman,
Organizing Committee

e Shri Bhola Singh, CMD, NCL, Chairman,
Exhibition Committee

¢ DrB VeeraReddy, Director (Technical), CMD,
CCL, President, MGMI

The Congress was inaugurated by the Guests
of Honour and the dignitaries by ceremonial
lighting of lamps.

In his welcome address Dr B Veera Reddy
President, MGMI extended a warm welcome to
the foreign and Indian guests, delegates and par-
ticipants on behalf of MGMI to the City of Joy.
He mentioned that India has achieved highest ever
coal production and a lot of green initiatives for
sustainable mining is also being promoted un-
der the guidance of Shri Meena, Secretary, MoC.
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Dr Reddy presented the background and a brief
history of MGMI and its activities, the Asian
Mining Congress and the International Mining
Exhibition. He complemented and congratulated
each and every member who contributed to the
organization of the 10th AMC.

Shri Manoj Kumar, Chairman, Organizing
Committee briefed the august gathering about
the AMC and introduced the theme of the
Congress pointing out that Asia, the largest
continent, shares the largest mineral resources in
the world, much of which is still untapped. The
mineral industry has to gear up and accelerate
the pace of sustainable development of mineral
resources to meet the increased demand of raw
materials. He told 56 papers would be presented
in the 10 technical sessions on various lead topics,
in addition to the Plenary and CEQO’s sessions.

Shri Bhola Singh, Chairman, Exhibition Com-
mittee briefed about the IME which is one of the
largest gathering of mining equipment manufac-
turers and persons engaged in mining business
in southeast Asia. It is expected that 400+ compa-
nies, including 20+ from foreign countries, would
be participating in 10th IME. The exhibition has
become the most prestigious platform for display
of mining equipments, latest technologies and in-
novative publications of development in mining
and allied industries.

Ms Rowan Ainsworth, Guest of Honour, thanked
the organizers, dignitaries and specially Shri
Meena for the invitation in this important
Congress. She spoke mainly on relationship of
the countries mentioning that Australia and India
has a strong bilateral relation. She referred to the
comprehensive strategic partnership signed by the
prime ministers in 2020. The free trade agreement
has strengthened the relationship in resources sec-
tor, particularly in areas of emission reduction,
mining of critical minerals, green hydrogen. In
conclusion she mentioned women’s role in mining
sector.

Shri P M Prasad, Guest of Honour, mentioned
about expanding activities of MGMI, pointing
out the large participation of leaders from mining
industry in this Congress. In recent Indian Mobile

Congress, CMPDI participated where applica-
tion of 5G in mining practices was showcased. He
feels 5G and other technologies are to come in a
big way in mineral industry. Production from un-
derground mining is to be enhanced considerably.
There is a strong focus on mine closure procedure
in a scientific way keeping in mind proper use of
the restored land with post-mining activities.

Dr Janardan Prasad, Guest of Honour, felt hon-
oured to join the distinguished dignitaries and
congratulated MGMI for the event. He presented
a brief history of Geological Survey of India (GSI),
a premier geoscience institute, mentioning its
invaluable contribution to the national economy.
Presently it institutes thousands of projects each
year across the country under different missions
with major emphasis on mineral exploration,
green energy and low carbon emission. GSI is
putting maximum pressure on exploration of
critical minerals. For search of concealed and deep-
seated mineral resources, GSI has undertaken pro-
grammes like project uncover, regional mineral
targeting, national geophysical mapping, national
aero-geophysical mapping. National geochemi-
cal mapping of whole India has been completed
which is helping in targeting areas for search of
critical minerals. He wished the Congress a grand
success.

Shri Amrit Lal Meena, IAS, Guest of Honour,
complimented MGMI for organizing the AMC,
a forum for interaction of industry and users, in
regular intervals. He praised the theme of the
congress as very important and informative for
the mining and energy sector. He conveyed that
Shri Pralhad Joshi, Hon’ble Minister has sent his
best wishes for the success of the congress. Energy
security is of paramount importance in our coun-
try. Our economy is growing, our power demand
is growing fast. So we have to depend on the
primary source of energy, coal. He congratulated
coal industry players for the outstanding contri-
bution to the energy sector. He felt happy that
now the percentage of imported coal versus total
coal consumption on year to year basis shows a
reducing trend of late. In pursuance of ‘Make
in India” many Heavy Earth-Moving Machines

MGMI News Journal, Vol. 49, No. 2 & 3

(33)

July - Sept. & Oct. - Dec., 2023




(HEMM) are being manufactured here because of
supportby Coal India. By 2030 the production from
captive and private mines is expected to be 500
million tonnes and with one billion tonne from
Coal India, country’s demand of 1.5 billion tonnes
would be met. Government is promoting the policy
of coal gasification in a big way so as to gasify 100
million tonnes of coal by 2030. CMPDI is planning
a pilot plant for underground coal gasification.
The underground coal mining needs to be promot-
ed in a big way for which participation of private
miners are being sought. Shri Meena touched
upon the mine closure framework which has been
prepared in consultation with experts. There may
be pump storage projects for which Coal India is
identifying potential areas where hydro-power
plants can be set up. Government had come out
with a policy of long term lease of land of coal
companies for setting up of energy related infra-
structure projects. Under ‘PM Gati Shakti” Plan
for providing multimodal connectivity infrastruc-
ture to various economic zones, the requirement
of rail infrastructure for evacuation of coal for
the period 2047 has been planned in three states
of Jharkhand, Odisha and Chhattisgarh jointly
by ministries of railways and coal. He requested
the organizers to touch upon 5 points — (i) if as an
outcome of the congress certain relevant policy in-
puts come, those may be compiled and shared, (ii)
from the global best practices being deliberated in
the congress, it may be confirmed which are best
applicable in our country, (iii) the best mine clo-
sure technology from other parts of the globe may
be listed. (iv) any good work done on coal gasifica-
tion anywhere may be noted, (v) if some guidance
on Research and Development comes out of the
congress deliberations. He congratulated MGMI
and wished the event a great success.

The Proceedings, published by Springer, and the
Supplementary - cum - Souvenir volumes of the
10th Asian Mining Congress were released by the
dignitaries on the dais.

The inaugural session concluded with a Vote of
Thanks by Shri Ranajit Talapatra who expressed
gratitude to the dignitaries and thanks to all,
including the sponsors, associated with this event.

He offered special thanks to Shri Prasanta Roy,
Convener, 10 AMC.

PLENARY SESSION

Chairperson - Dr Janardan Prasad, Director
General, Geological Survey of India

Coordinator — Shri Alok Lalit Kumar, Executive
Director, CIL

Prof S P Banerjee, Past President, MGMI of and
former Director, ISM, spoke on ‘The Impact of
Recent Geopolitical Events on Supply of Critical
Minerals for an Early GET'. The Green Energy
Transition (GET) is important for mankind. The
fossil fuel energy needs to be replaced by green
energy. For this some special variety of minerals
are needed. Certain geopolitical events in recent
times has helped the GET process and also caused
impediments. Adverse impact was caused by
Covid-19 and Russia — Ukraine war. Positives
are policy changes, improvements in technology,
accelerated induction of Electrical Vehicles (EV),
batteries that need supply of critical minerals
like lithium, cobalt, nickel etc. The R & D efforts
for improving battery technology and search for
alternative elements are going on in full swing.

Shri N CJha, Former CMD, CIL and Past President,
MGMI talked on ‘Impact of 2070 Net-Zero Pledge
on the Future of Indian Coal Industry’. In COP26,
India made pledge to reduce carbon for Net Zero
as 2070. Globally 90 countries have agreed to re-
duce carbon emission that accounts for 80% reduc-
tion. In our country coal accounts for more than
2/3 of the CO, emitted to the atmosphere. India’s
carbon intensity in energy generation is the high-
est in the world at about 275g/kWh, due to inferi-
or grade coal. India’s per capita emission is nearly
lowest. The pledge of reducing the carbon by 1BT
by 2030 puts a huge restriction on usage of coal.
India’s energy mix is set to undergo transition from
fossil fuel base to non-fossil fuel base, particularly
renewable Energy (RE) that requires huge in-
vestment in energy storage system (ESS). Just
transition is another issue that will require to be
addressed, as in India, currently most of the eco-
nomic activities are dependent on coal and other
fossil fuels.
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Dr Kalachand Sain, Director, Wadia Institute
of Himalayan Geology presented ‘AI-Based
New Tool for Semi-Automatic Interpretation of
Reflection Seismic Data’. Seismic measurements
on the Earth’s surface are extensively used to
delineate subsurface geologic features for the
exploration of geo-resources and understand-
ing geodynamics or seismo-tectonics. Over the
decades, seismic attributes (properties or char-
acteristics) extracted from 3D seismic volume
have revolutionized interpretation of subsurface
geologic environment. It is the high performance
computing systems that have allowed processing
of voluminous data within a reasonable time, but
the interpretation by human analysts still remains
tedious, particularly in a complex area. This has
necessitated automatizing the process of interpre-
tation. Several work flows have been designed
for merging multiple attributes related to a sub-
surface structure into a single ‘meta-attribute” that
has allowed to delineate the 3D configuration of
that feature from a large volume of data, even in a
complicated region. Success stories from a variety
of basins across the world including India were
presented.

Shri Prasanna Kumar Motupalli, CMD, NLC
India Limited, deliberated on ‘The Pathways for
Coal Transition and Net Zero Emission’. Total
energy is considered as indication of develop-
ment of country and the same is very less in India
compared to world average. There is an urgent
need to improve the same for which coal / lig-
nite sectors must grow by mitigating the impacts
of climate change. India's roadmap for net-zero
emission is emphasized through Panchamrit
climate action by 5 goals to reach Net zero by 2070.
Even after 2047 India will continue to need coal /
lignite for energy generation. At the same time to
ensure proper integration of Renewable energy,
coal and lignite based thermal process generation
continue to play a major role as per India’s vision
document 2047. A balance is to be maintained to
ensure development and sustainability go hand in
hand. NLCIL is increasing its capacity in renew-
able energy to 6071 MW by 2030 through vari-
ous Solar, Wind power plants and is planning to

establish clean technologies like lignite to
Methanol, use of electrical vehicles, battery

storage systems, Lignite to Diesel, Lignite
Gasification and OB to M-sand.
Prof Arvind Kumar Mishra, CSIR-CIMFR,

Dhanbad, presented a paper on ‘Mass Produc-
tion Technologies for Underground Coal Min-
ing in India: Status, Challenges, and Prospects’.
The current trend of very low coal production by
underground mining is not sustainable due to
environmental issues, coal quality problems, and
socio-economic stresses due to opencast mining.
While discussing the benefits of underground
mining he suggested that the solution lies in the
adoption of Mass Production Technology (MPT)
in underground mining which can compete with
opencast mining in terms of production rate.
He presented the existing mining methods and
potential MPTs for exploiting deep-seated coal
deposits in India. The MPT for underground
mining has been defined and the eligible technolo-
gies are presented. Finally, the prospects in R & D,
testing, and policy making for smooth adoption in
Indian coal mining have been deliberated.

Dr Rabi Bastia, CEO (E & P), Olimax Energy,
spoke on ‘Seismic Brings Paradigm Shift in
Coal Seam Resolution : Enhancing Coal Mining
Efficiency and Safety’. This is a transformation
technology that he presented with some global
case histories. The significance of Seismic tech-
nology reverberates through the economic and
safety dimensions of coal mines globally. Seismic
data provides a continuous and detailed picture
of the target coal seam. By employing seismic-
derived depth surfaces and detecting faults and
stratigraphic anomalies, technologists can strate-
gically plan borehole drilling for fault assessment
and grout pattern design. Recent advancements
in 3D seismic interpretation and converted wave
seismology have further expanded its capabilities.

Shri Pinnaduwa H S W Kulatilake, Professor
Emeritus, University of Arizona, talked on ‘A Case
Study on Stability and Rock Support Assessment
for a Complex Underground Mine in USA’. He pre-
sented a short description of the mine site and the
tunnel system and went through the numerical
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simulation. He showed the tunnel cross sections
and explained the supports installations and field
instrumentations, part of which was covered by
multiple point borehole extensometers. Then he
spoke about numerical procedures, estimation
of rock mass properties, numerical model, rock
supports, continuously yielding joint model for
faults, sequential excavation, back filling and
delayed supporting.

CEQO’S SESSION 1

Chairperson — Shri Amrit Lal Meena, IAS,
Secretary, MoC, Gol

Co-ordinator — Shri N C Jha, Past President,
MGMI and Former CMD, CIL

Shri P S Mishra, CMD, SECL —According to
him, best mining practices are policies, practices
and procedures which are inclined, intended and
implemented for obtaining optimal -efficiency
and best results in successful, stable and sustain-
able manner. SECL has endevoured to achieve
this. Informational Technology (IT) is being
integrated with Operational Technology (OT) and
some mines are running digitally. Shri Mishra
pleaded industry — academia interface. SECL has
taken steps to successful closure of mines like
repurposing of mines, ecotourism, solar plant
installation. Underground mining is also being
given importance.

Shri Ajit Kumar Saxena, CMD, MOIL — He shared
the importance of manganese ore, industries in the
country and also the global scenario. Out of 1,500
million tonnes of manganese ore available in the
world, India is having 34 million tonnes. More
than 95% of manganese ore goes in the produc-
tion of steel. To achieve India’s target of 300 mil-
lion tonnes steel production by 2030, 11 million
tonnes of manganese ore is required. Presently
7 million tonnes are used in India of which 4.5-5
million tonnes are imported. Shri Saxena present-
ed the availability strategy and production target
of manganese ores. He talked of the exploration
programme by MOIL sharing some of the best
practices implemented in manganese mining.

Shri I D Narayan, CMD, MECL - He spoke of

global and Indian scenarios of critical minerals
and MECL’s role. 70% of their production are from
15 countries. That makes risk of availability and
supply chain disruptions. India is moving from
petro to electro in energy sector for which critical
minerals are needed. Government has identified
30 critical minerals, out of which more than 30%
is fully imported. There are very limited known
reserves in India though we have large geological
potential areas which is still unexplored. There is
need for systematic exploration, sustainable min-
ing and processing. For this R & D and new type
of equipments are necessary which MECL is im-
plementing. More than 50% of their exploration
blocks are of critical minerals.

Shri Santanu Roy, CMD, BEML - He started
with sectoral analysis and growth projection with
respect to global market for coal and other miner-
als which showed a significant increase in recent
years. In this, mining equipment is critical for exca-
vation and extraction process. The key factors for
growth in India are -- the demand growth, tractive
opportunities, Production Linked Incentive (PLI)
schemes, policy support, competitive advantage,
technology and smart mining. As far as equipment
is concerned, best mining practices are best main-
tenance practices. He presented a short outline of
BEML, various areas of its activities. He talked of
future strategies including Artificial Intelligence
(AI) and Environmental, Social, and Governance
(ESG) initiatives.

CEQO’s SESSION 11

Chairpersons — Shri R P Ritolia, Former CMD,
CCL and Shri Binoy Dayal, Former D(T), CIL

Co-ordinator —
Dy DG, GSI

Shri Thomas Cheriyan, MD, ESSEL mining — He
feels whatever we use comes from two sources,
one that is grown and the other mining. That is
why mining is important for human prosperity.
He talked of the road to Net Zero in mining. He
focused on two points, technology and people. To-
day mining has started looking at the best technol-
ogy in the world. During the entire cycle of min-
eral search to extraction, latest technologies like

Dr Anupendu Gupta, Former
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Al are being used. Global companies now carry
out many of their potentially hazardous opera-
tions from a remote location without direct human
involvement at the site. Traditional practices need
to be modernized.

Shri D B Sundara Ramam, Vice President, Tata
Steel — Community looks at the mining industry
that spoils the environment, mostly because re-
quired focus and importance was not being given
to mine closure. Economy, environment and social
are the three major baskets for mining industry.
He talked of challenges faced by the industry and
also the government in implementing proper pro-
cedures. We should improve mining processes,
including mine closure. Digitalization is the key-
word now and mining industry is not behind. He
discussed automation in mining with eyes on safe-
ty and security, innovations happening in mining.
He shared some examples of sustainable mining
carried out by Tata steel.

Shri Anuj Keolia, COO, GMMCO - Mining is a
very big field and HEMM,, i.e., the machine is the
last portion where people give concentration. The
major thrust in any mining are the machineries
without which mining cannot be done and how
a machine is treated is very important. According
to him there is not much difference between the
Indian and foreign mines. In India automation has
started, remote control truck dozer may be intro-
duced next year. If we look at the machine journey,
there is a complete evolution (in India). Basically
the changes in mining are mine size, machinery,
regulation and technology. He talked of improve-
ments in machinery technology.

TECHNICAL SESSIONS

There were altogether 10 Technical Sessions on 7th
and 8th November besides the ones mentioned
earlier, where 51 papers were presented by scien-
tists, technologists and academicians from India
and abroad. The sessions with lead topics, and
number of presentations are as follows.

» In Technical Session I, the lead topic was

“Exploration, Estimation, Geostatistics
and Hydrogeology’ and six papers were
presented.

» In Technical Session II five presentations
were made under the lead topic of “AI / ML
Applications and Smart Mining'.

» Technical Session III the lead topic was “‘Mine
Planning and Production’. Four speakers
made their presentations.

» In Technical Session IV six papers were read
under the topic “AI ML Applications, Digital
and Smart Mining’

» Technical Session V had ‘Explosive and
Blasting” as the lead topic. Six presentations
were made in the session.

» Technical Session VI had six presenta-
tions from the topic of ‘Mine Health and
Safety’.

» With the lead topic ‘Sustainable Mining and
Mine Environment’ five speakers made pre-
sentations in Technical Session VII

» In Technical Session VIII the lead topic was
‘Back Filling & Waste Management’ In this
session three presentations were made.

» In Technical Session IX under the lead topic
‘Coal Gasification, CBM, Mine Fire & Venti-
lation” papers presented were five.

» Technical Session X had the lead topic of
“ Rock Mechanics and Ground Control’. Five
presentations were made in this session,

There were two special talks after the Technical
sessions.

Shri N V K Srinivas spoke on the Challenges faced
in Longwall Mining in SCCL’. One of the challeng-
es was the huge quantity of impure slushy water
coming out of the mine face. They had to deploy
three pumps from underground to surface at 250m
head difference such that outlet of one pump was
the inlet for the other. Another issue was control-
ling the temperature of the mine face. Shri Srinivas
explained the process by which it was controlled.
Other problems discussed were the roof support,
conveyor belt system etc.

Shri D.V. Pichamuthu talked on Amendments of
Mining Legislations and their Impact on Mining
Industry. He traced the history of mining laws,
National Mineral Policies (NMP) and MMDR acts,
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starting from 1939 when certain key minerals were
controlled. He discussed the amendments of 1994
and 1999 that loosened the government control
and the major amendments of 2015 that, accord-
ing to him, was a backward step. He presented the
effects of the acts and some recommendations

touching critical minerals, taxation, auction
process.
PANEL DISCUSSIONS

This session was held under the chairmanship
of Prof S P Banerjee, Past President, MGMI &
Former Director, ISM, and the following persons
expressed their views.

Shri N C Jha pointed out the basic idea of the
theme of this Congress was the best global
mining practices and how to adopt it in Indian
mining. Many presentations have been made here
including a number of case studies. He added that
mining in India should focus particularly with
respect to optimization of productivity with
due regard to safety, with least carbon emission
technologies. We should inculcate the habit of
safety. He stressed on efficient burning of coal.
He advocated for attracting more people in
mining profession.

Shri N N Gautam said the most important sub-
ject was how to reach Net Zero emission. Initially
it was thought coal would be phased out. But the
situation is more coal would be required to meet
rising demand. The only way is to use coal in
a cleaner manner. Coal gasification is a better
process. The latest talk in energy scenario is the
hydrogen economy. Hydrogen is not an energy
source, it is energy carrier. Research to make it
cheaper should continue.

Shri D Mohanty - NMDC, the number one min-
ing company, secures the raw material security for
the country. He presented the activities of NMDC,
including opening of gold mine in Australia. He
discussed safety, environment, social responsi-
bility in mine activities. According to him new
technologies have to come in the mining and
energy sector.

Shri T K Nag shared his thought about safety
in mining operations. In India after any accident

the conventional enquiry is done and someone is
penalized, as there is no system of root cause
analysis. On the basis of a report of a committee
(of which Shri Nag was a member) government
has now asked all companies to go for risk base
analysis in case of an accident. He advocated for
risk analysis based safety management plan and
its audit.

Dr G K Pradhan talked on height of benches in
opencast mining. He praised NMDC mines.

Shri G V Reddy, Director (PP), SCCL said the
future of SCCL is at stake due to the MMDR act
2015. The search for coal is now through auction
route. He pleaded to MGMI to place the point to
the government.

Dr Kalyan Sen told coal preparation in India
gets no importance. Gasification or generation of
hydrogen with high ash coal will not be easy. For
that coal preparation will be needed. He does
not think Net Zero can be achieved without coal
preparation.

Prof Banerjee mentioned the salient points adding
his thoughts in the subject after each talk.

VALEDICTORY SESSION

The concluding session of the 10th AMC

commenced with the following guests and

office-bearers on the dais.

e Shri VL Kantha Rao, IAS, Secretary, Ministry
of Mines, Gol, Chief Guest

e Shri P M Prasad, Chairman, Coal India
Limited, Guest of Honour

e Shri A Rajkamal, IAS, Director, Mines and
Geology, Jharkhand, Guest of Honour

e DrB VeeraReddy, Director (Technical), CMD,
CCL, President, MGMI

¢ Shri Manoj Kumar, CMD, CMPD]I, Chairman,
Organizing Committee

e Dr Amalendu Sinha, Chairman, Technical
Committee

e Shri Ranajit Talapatra,
MGMI

* Shri Prasanta Roy, Convenor, 10th Asian
Mining Congress

Hony Secretary,
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Dr B Veera Reddy welcomed the dignitaries
and guests in the session. He especially thanked
Shri Kantha Rao, the key man known for key
reforms in the mineral sectors, for honouring the
session as chief guest. He thanked Shri Prasad
for his help in organizing this congress and Shri
Rajkamal for his cooperation and support in CCL
activities. He also thanked Dr Sinha for the good
work in publication of the proceedings volume by
Spriger, and Shri Kumar for leading the Congress
to a great success.

Shri Manoj Kumar told that over the past three
days the power of collaboration, exchange of
knowledge and the spirit of innovation were
witnessed. He presented a brief outcome of the
10 AMC mentioning the keynote papers in the
Plenary session, CEO’s perspective and insights,
technical presentations from various distinguished
speakers from industry, academia and research
scholars in ten sessions.

Dr Amalendu Sinha expressed satisfaction that
this time the scopus indexed Proceedings volume
could be published by Springers, an international
publisher. He thanked the President, Secretary,
MGMI, Convener, 10 AMC, editors, reviewers
and authors for this unique achievement. He told
that recommendations from this congress will be
prepared by a committee, mainly on some points
suggested by Shri A L Meena, Secretary, MoC,
and forwarded to the government.

Shri A Rajkamal thanked MGMI and CCL to
provide Jharkhand state an opportunity to be a
partner in this event. Jharkhand being a state with
highest mineral resources in the country, has the
responsibility to promote mining activity and also
ensure a sustainable transition to fulfil net zero
commitments. Policy and technical activities are
taking lead in Jharkhand, technology being used
in monitoring purpose in mining activities, explo-
ration. He felt the knowledge from the 10 AMC
would be of good help to Jharkhand in mineral
exploration and mining domain. Jharkhand is a
pioneer state that came up with a policy of
sustainable energy task force that would create
a road map for moving to net zero. Hydrogen
economy is also an area for focus by Jharkhand.

Shri P M Prasad thanked Shri Kantha Rao on
behalf of MGMI for coming to the occasion. As
suggested by Shri Kantha Rao, he requested
MGMI authorities to plan the next AMC at New
Delhi. He talked of the success of 10 AMC with
56 papers presented, and IME with 400 stalls.
He suggested MGMI should arrange a seminar on
critical minerals. He thanked all for the all-round
success.

Shri V L Kantha Rao congratulated MGMI for
an excellent event related to mining and praised
the theme and very relevant lead topics on which
the deliberations were presented. He suggested
there is a need to organize an event covering all
the minerals sector where stakeholders from the
entire mining sector may assemble, preferably at
Delhi. He feels ease of doing business following
ESG standard is the need of the hour. MoM is try-
ing to simplify the procedures in mining business,
with a soft touch policy for the smaller mines. He
requested all stakeholders to come up with
suggestions to simplify the leasing process. Shri
Kantha Rao spoke of offshore economic mineral
zones where exploitation could be carried out. A
lot of offshore survey had been done by GSI and 32
blocks are ready for auction. Government would
spent lot of money through National Mineral
Exploration Trust (NMET) for encouraging explo-
ration, especially for the critical minerals. Govern-
ment would also fund R & D programme by start-
ups in mining sector. He requested all to help in
making India self-sufficient in mining sector.

The 10th Asian Mining Congress came to con-
clusion with Vote of Thanks by the Convenor
Shri Prasanta Roy. He expressed gratitude to
Shri V L Kantha Rao, Shri A Rajkamal, Shri
P M Prasad, Dr B Veera Reddy. He thanked
profusely to Shri Manoj Kumar, Shri Bhola Singh
under whose guidance the AMC and IME have
become a grand success. He thanked Springer for
publishing the proceedings, the technical commit-
tee, the editors, the reviewers, under chairman-
ship of Dr Amalendu Sinha. He thanked all the
sponsors, naming them individually, to Tafcon for
organizing the exhibition, the event management
team, Taj Taal Kutir. Most important parts of the
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conference are the authors, delegates and partici-
pants, to whom Shri Roy expressed gratefulness.
He thanked Shri Ranajit Talapatra, Secretary,
Shri C S Singh, Jt Secretary, MGMI, the comperes,
and all the staff members of MGML

Chairpersons, coordinators Congress and speak-
ers of all sessions were felicitated with Congress
mementoes.

A cultural programme was organized in the
evening of 7th November 2023. A dance troupe
SAPHIRE DANCE TROUPE entertained the
guests, delegates and participants at the 10th AMC
with their performance.

INTERNATIONAL MINING EXHIBITION
(IME 2023)

The 10th edition of “IME 2023 — the Premier Inter-
national Exhibition for Mining, Equipment & Min-
erals” held during November 6-9, 2023 at Eco Park,
Kolkata, was the largest ever and brought buyers,
manufacturers and visitors from 20 Countries. The
Event which was spread over 42,000 square meters
had participation from 447 International and do-
mestic Exhibitors and 25,430 trade visitors.

The Exhibition was inaugurated by Chief Guest
Shri Amrit Lal Meena, Secretary, Ministry of Coal,
and Government of India on November 6, 2023
in the presence of Guests of Honour Mrs. Rowan

Ainsworth, Consul General, Australian Consulate
Kolkata, Shri P.M. Prasad, CMD, Coal India Ltd.
The other eminent dignitaries present on the occa-
sion were Dr. B. Veera Reddy, President MGMI &
Director (T), Coal India Ltd.; Shri Shantanu Roy,
CMD, BEML; Shri M. Prasanna Kumar, CMD,
NLC India Ltd., Shri Bhola Singh CMD, Northern
Coalfields Ltd.; Shri Rajesh Nath, MD, VDMA.

IME 2023, had the most impressive outdoor
machinery display, apart from multiple halls
which showcased the latest new equipment’s and
innovative technologies, leading to four very busy
and eventful days of high level networking and
exploration of new opportunities by the partici-
pants — exhibitors and visitors alike. High level
Trade Delegations and Country Level Group
Participation from Germany (Partner Country),
Australia (Focus Country), Czech Republic, Po-
land and many other countries like Russia, Iran,
Tehran, Turkey, UK, USA were a part of this im-
portant event, along with large participation from
mineral rich states of India such as Gujarat (Partner
State) & Jharkhand (Focus State) & West Bengal.
IME 2023, the 10th Edition was an unprecedented
success as also by the remarks and comments
given by VIPs, Delegates, Exhibitors and Visitors
et all.

MGMI News Journal, Vol. 49, No. 2 & 3

July - Sept. & Oct. - Dec., 2023




TAJ TAAL KUTIR CONVENTION CENTRE & ECO PARK
New Town, Kolkata (WB),

\ \\ \\\\\\\\\\\\\\\\\ AR
t}\n\\\\séan Mining
CONGRESS

Noverrm 09, 2023 « Kolkata
L0 NTION CENTRE 5 ECO PARK

jan Mining
s'c%ncaess 3

MGMI News Journal, Vol. 49, No. 2 & 3 (41) July - Sept. & Oct. - Dec., 2023




CONGRESS

Asian Mining
CONGRESS
bor 0608 2313 - Wohats | |
' psian Minin
CONGRESS

10

1 Asian Mining

INGRESS

MGMI News Journal, Vol. 49, No. 2 & 3 .. July - Sept. & Oct. - Dec., 2023




OBITUARY

Late Ajit Kumar Das (MMGI, LM - 3541, 1982-
83) breathed his last on 2nd October 2023. With
heartfelt grief MGMI members wish his soul to
Rest in Peace in his heavenly abode. May God
give strength to his surviving family members and
friends to bear the loss.

Late Das was a member of MGMI since 1982-83.
Born on 23rd December 1939 and a former Direc-
tor (Selection Grade), Geological Survey of India,
he postgraduated from Jadavpur University in
1960. He started his professional career in Geo-
logical Survey of India as STA (Geology) in 1961
and was promoted to Assistant Geologist in 1963.
Subsequently he was promoted to Geologist (Jr),
Geologist (Sr) and finally to Director in 1992.

Late Das carried out regional coal exploration in
almost all coalfields in India including system-
atic geological mapping in the extra-peninsular

Gondwanas of Siang and Subansiri districts of
Arunachal Pradesh and exploration for coal in
Tertiary coalfields of the Northeastern region. He
performed ground water investigation in Burd-
wan, Bankura and Birbhum districts of West
Bengal. Since 1969 he was attached to exploration
for coal in various Gondwana coalfields.

Late Das was a recipient of gold medal for his
paper presented at the Mining Geological and
Metallurgical Institute of India. He was a regular
visitor at all events of MGMI including those in
2023. His sudden demise has left his family and
friends stunned.

An able scientist and administrator, Late Das was
universal “Ajitda” to one and all. His door was
always open to anyone who wanted any help or
advice. A genial personality, he seldom lost his
cool and his smile.
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CHAPTER ACTIVITIES

Nagpur Chapter

HIGHLIGHTS OF SEMINAR ON ‘RELIABLE, AFFORDABLE & CLEAN ENERGY (RACE)’

The Mining, Geological & Metallurgical Institute of
India (MGMI), Nagpur Chapter organized a one-
day seminar on "Reliable, Affordable & Clean
Energy (RACE)" on December 20, 2023 at Hotel
Radisson Blu, Nagpur. The seminar was chaired by
Shri Ajit Kumar Saxena, CMD, MOIL Ltd. Shri ] P
Dwivedi, Director (Tech) Op, WCL was the Patron
of the event. The Platinum Sponsor was Western
Coalfields Limited.

The seminar brought together various stakehold-
ers including mineral organizations, regulators,
government bodies, academia, and activists to
discuss the need for reliable, clean and affordable
energy sources in India. Speakers at the seminar
included reputed Directors of CIL & its subsidiar-
ies, ex-Directors CIL, and delegates from organi-
zations like CIL, WCL, ECL, MCL, SECL, MOIL
Ltd, CMPDIL, MECL, IOCL, CIMFR-Nagpur,
Satna Ramdeobaba
Engineering and Management, Adani Power,
Deloitte and a XYKno Capital Services Pvt Ltd.

University, College of

In the face of a global energy transition, cou-
pled with India's vast and growing population,
demands a strategic focus on reliable, clean, and
affordable energy sources. The MGMI seminar on
RACE uniquely positioned itself as a vital forum

to address this pressing need. This platform aimed
to unite diverse stakeholders - mineral organiza-
tions, regulators, planners, government bodies,
academia, and activists. The goal was simple -
showcase achievements, share innovations, and
pave the way for the adoption of new and sustain-
able technology in industries and households.
The speakers covered various topics related to
the theme including "Renewables in the Mining
Industry-Pumped Storage Hydropower Devel-
opment"”, "Redefining Mine Closure: Harnessing
Renewable energy for Sustainable Mine Closure
Practices", "Role of Coal Sector towards Energy
Transition", and "Importance of Critical Miner-
als for Green Technology & Sustainable Energy
Scenario in India".

The key takeaways from the seminar were the
achievements and innovations showcased by the
speakers, and the insights provided by panel-
lists on adopting new sustainable technologies in
industries and households.

Overall, the seminar provided a good platform for
all stakeholders to come together and discuss the
vital topic of reliable, affordable and clean energy
in the current global energy transition scenario.
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CHAPTER ACTIVITIES

Odisha Chapter

MGMI Odisha Chapter has successfully orga-
nized the 1st Conference cum Exhibition on
Redefining Mining Sector (CERIMS) 2023 with
the theme Transformation through Industry-In-
stitute-Innovators Collaboration at MCL Audi-
torium, JagritiVihar, Burla on 14th October 2023
with the active support of Mahanadi Coalfields
Limited.

Shri Amrit Lal Meena, IAS, Secretary, Ministry
of Coal, Govt of India was the Chief Guest and
the following dignitaries were the Guests of Hon-
our. Shri P M Prasad, Chairman, Coal India Lim-
ited; Dr. P S Mishra, Chairman-Cum-Managing
Director, South Eastern Coalfields Limited;

Dr. B Veera Reddy,
Coal India Limited;

Shri Mukesh Choudhary, Director (Marketing),
Coal India Limited;

Shri S P Singh, Director (Technical/Project &
Planning), Northern Coalfields Limited;

Prof. A K Mishra, Director, CSIR-
Institute of Mining and Fuel Research

Director (Technical),

Central

Total no. of registrations across all categories
(Delegates/ Authors/Exhibitors) was 290.

Representatives from 60 different organizations
comprising of Institute-Industry and Innovators
have participated.

S1. No

Academicians / Institute

1 IIT ISM Dhanbad

NIT Rourkela

NIT Raipur

CIMEFR Dhanbad

NML Jhamshedpur

NG|

CMPDIL

S1. No

Industry

MCL

CIL Subsidiaries
NMDC, NLCIL

Coal Consumers: Adani Power Limited, Hindalco Industries, Vedanta Limited, GMR,
Jindal Power, NALCO

5 Mine Development Operators like DIlipBuildcon Limited, BCML, GangaramChak
Mining Private Limited, TechnoBlast Mining Corporation

Wi -

6 Explosive Manufacturing Companies IOCL, Special Blast Explosives, IDL Explosives,
Deepak Fertilizers and Petrochemicals
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7 Mining Outsourcing Companies

8 Engineering Projects India Limited, Hild Energy, RR Engineers and Surveyors
9 Mining Equipment Manufacturers like BEML, Propel Industries, Sandvik
10 Global Coal and Mining Pvt. Ltd.

A total of 39 technical papers have been received
of which 16 papers were presented by academic
institutes, research institutes and industries on
the subjects ranging from Topics- Pre-Mining
Methane Drainage, Oil Agglomeration, Relook-
ing into R&R Policies, Carbon Trading, Mining
4.0, Risk Management in MDO models and other
sustainable practices.

A total of 16 Exhibitors have participated show-
casing electric truck, blast free cutting technology,
application of drones in mining, virtual reality
for enhancing training efficiency, real time health
monitoring of HEMM, interactive chat GPT for
mining rules, regulations, acts, etc., video analytics
integrated with access control system, coal wash-
ing, AI/ML based mine illumination and smart
traffic management system.

SI. No

Innovators

1 GARUDA UAYV SOFT SOLUTIONS PVT LTD

UCTL

GOTISHEEL

ZEON Al

KALINGA COMMERCIAL CORPORATION LTD

CHRP- INDIA

BIDAAL TECHNOLOGY PRIVATE LIMITED

Worldcon Technologies

O ||| |G =W

PROPEL INDUSTRIES
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INTERVIEW

TRANSFORMING COAL MINING IN INDIA

A Conversation with Shri P M Prasad, Chairman, Coal India Limited

~

Shri P. M. Prasad, presently holding the position of
Chairman-cum-Managing Director at Coal India Limited,
previously served as Chairman-cum-Managing Director
of Central Coalfields Limited (CCL), Ranchi. With over 38
years of extensive experience in operations and management,
he brings invaluable expertise to his current role. Beginning
his journey as a mining engineer from Osmania Univer-
sity, he augmented his capabilities by earning an M. Tech in
'Open-Cast Mining" from IIT (ISM) Dhanbad, alongside
obtaining a law degree from Nagpur University. Commenc-
ing his career as an executive trainee at Western Coalfields
Limited (WCL) in 1984, Shri Prasad’s journey epitomiz-
es dedication and dynamic leadership. Notably, he played a
pivotal role in reopening the DRC mines affected by an
underground fire during his tenure at WCL, earning him accolades as the ‘Best Mines Manager” in
1995. Throughout his career, Shri Prasad demonstrated a commitment to excellence, notably overseeing
the successful opening of projects like the ‘Kaniha Open Cast Project” and the diversion of nallah at Hin-
gula Opencast Area to unlock coal reserves. His emphasis on safety garnered numerous awards for the
projects he led. Shifting to NTPC in 2015 as Executive Director (Coal mining), Shri Prasad accelerated
project awards and oversaw the commencement of coal mining operations at Pakribarwadih mines, Haz-
aribagh, winning the prestigious ‘Swarn Shakti Awards” in 2016. Joining Northern Coalfields Limited
(NCL) as Director Technical (P&P) in 2018, Shri Prasad’s leadership was instrumental in environmen-
tal conservation efforts, earning NCL recognition at the World Environmental Conference. Assuming
the role of CMD at Bharat Coking Coal Limited (BCCL) in 2019, Shri Prasad’s leadership during the
COVID-19 pandemic showcased his commitment and vigour. Renowned for his interpersonal skills
and belief in teamwork, he is poised to guide Coal India Limited to new heights of success. The Mining,
Geological, and Metallurgical Institute of India (MGMI) holds pride in his tenure as the Past President
of the Institute. Dr. Ajay Kumar Singh, the Editor, extended an invitation for an interview on behalf of
the readers of MGMI News Journal, to which he graciously accepted, and the interview is now featured
herein.

N

/

Could you provide an overview of the current
role of coal in India's energy mix and its signifi-
cance in meeting the country's energy demands?

India’s energy economy is predominantly coal
driven. Coal accounts for half of the country’s
primary commercial energy and 70% of the total
electricity generation. Of the total generation of
1306 Billion Units, from all sources, till December

end in this financial year, coal based generation
was 932 BU or 71%. Growth was 10.1% higher on
a year-on-year comparison. With proven reserves
of around 170 Billion Tonnes, what makes coal a
preferred energy fuel is its affordability and
assured supply. NITI Aayog and independent
international agencies estimate that coal’s use in
India is set to peak by 2030 and remain there for
another decade more. Coal’s robust presence in
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meeting the country’s energy demands will not
subside soon. In future even when coal demand
declines it could be effectively put into use for
alternative purposes like gasification etc.

With the growing emphasis on renewable energy
sources, how do you see coal's role evolving in
the Indian energy sector in the coming decades?

Advent of renewable energy sources is a welcome
step from eco point of view. India has also made
clear its firm commitment of pursuing RE at COP
28. Despite the increasing presence of renewables
in India’s energy basket they still cannot upstage
coal at this juncture. At best they can supplement
coal’s role but cannot substitute it. In India’s elec-
tricity generation, RE sources have grown by 10.7%
to 169.43 BU till December FY 2024 over similar
period last year. However, they still trail coalbased
generation by 5.5 times. RE may be growing but so
is the overall energy demand of the country. With
green energy sources yet to catch up the raising
demand, it effectively means that coal has to meet
the resultant gap. So, its requirement will increase
in quantum terms though its percentage in the
energy share will shrink. In short and medium
terms coal will continue to be India’s energy
growth engine, but in long term RE is bound to
catch up especially solar and wind. If economi-
cally viable energy storage system (ESS) comes up
it will be a game changer in the energy sector. But
till then coal’s role will be strong.

What technological advancements and innova-
tions is Coal India Limited pursuing to make
coal mining more sustainable and environmen-
tally friendly?

To reduce carbon emissions in mining areas CIL
is fast tracking eco-friendly mechanized coal
transportation through 75 first mile connectivity
projects. Their combined evacuation capacity is
slated at 837.5 million tonnes per annum (MTPA)
when all become operational by FY 2030. The
move reduces load on road movement of coal
through trucks and the consequential dust pollu-
tion. Pilot studies conducted through NEERI and
CSIR in two large OC mines on this front reflect-
ed encouraging results in significant reduction in

gaseous and particulate matter and savings on
diesel.

To make mining operations more eco-friendly,
CIL is also increasing OC production through
surface miners which entail blast free selective
mining with minimal damage to environment.
Till December FY 2024 surface miners produced
nearly 298 million tonnes (MTs) of coal which is
58% of the entire OC output during this period.
Growth over last year’s same period was a robust
13%. We are planning for more proliferation of
surface miners. In yet another eco-friendly step,
CIL is adopting blast free OB extraction through
vibro-rippers which extract overburden without
blasting.

Inpit crushers already operational help reduce
the movement of dumpers, minimizing diesel
exhaust and lessening air pollution. Our energy
efficiency measures introduced in FY 2021 through
use of LED electrical equipment resulted in CO,
emission reduction to the tune of 93,200 tonnes till
December 2023. For two consecutive years CIL’s
greening efforts through plantation exceeded the
targets much ahead of the fiscal’s closure in October
itself. CIL’s efforts for setting up 3000 MW of green
energy through solar plants by FY 2027 is moving
ahead at a brisk pace. Some of the major sustain-
able practices while mining coal include control
of pollution of air, dust, noise, water, effective uti-
lization of mine discharge water, segregation of
sand from overburden material, development of
eco-tourism parks etc.

As long as demand for coal sustains we shall mine
it with a keen eye on environment.

What are the key advantages of underground
mining compared to open-cast mining and how
do you see this trend developing? What are the
challenges?

UG mining offers ample advantages compared to
opencast means. CIL has embarked upon an ambi-
tious and aspirational target of producing 100 MTs
of coal through underground mines by FY 2030.
There are two reasons for this. Firstly, UG mining
is environmentally cleaner, minimally invasive on
land, avoids displacing large strips of forest cov-
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er and land acquisition and its degradation. UG
mining leaves agricultural land undisturbed and
importantly is society friendly as it does not dislo-
cate people en-masse which requires rehabilitation
and resettlement. Traditional livelihood is not lost.
Experience indicates that UG mining has minimal
or no impact on water pollution, ambient noise
levels are significantly lower, it leaves surface fea-
tures and fertile top soil intact. Also, just transition
costs of OC mines are that of UG mines. Second-
ly, the focus on ramping up output through UG
mines, to supplement OC production in the wake
of expanding energy demand, has also become a
necessity. Because, some of large OC mines may
reach their ultimate pit level at some point in near
future. Comparatively, carbon-di-oxide equiva-
lent emissions in UG mining are lower by around
24% than OC. Also, UG coal is qualitatively better
and helps reduce imports of higher grades of coal
on which the Nation is keen.

UG mining is surely challenging. But, what makes
UG mining workable now is availability of do-
mestic equipment manufacturers, well trained
skilled operators, outsourcing to contractors and
efficient mine developers and operators, and pro-
liferation of mass production technologies. This
includes operationally flexible continuous miners
suitable for Indian coal seams, implementation of
high-wall mines, that bypass land acquisition, to
improve percentage of extraction and exploit idle
coal which otherwise would be lost forever in the
discontinued and running OC mines, planning
high capacity UG mines through digitalization
and punch entry method for extraction of UG coal
at low cost through existing infrastructure. Paste
fill technology which in contrast to conventional
sand stowing uses fly ash to fill mine void in UG
mines. While mining can proceed without dis-
turbing surface contours the menace of fly ash dis-
posal is also taken care.

Another advantage is bulk of coal deposits are ame-
nable for UG mining. CIL is also revisiting 34 dis-
continued UG mines to unearth their locked up coal
assets. LoA has been issued for 17 mines having 27.5
MT/year capacity and these mines will contribute
from FY 2026. Others are under progress.

Could you discuss the role of Coal India Limited
in facilitating the adoption of advanced mining
technologies in the Indian coal sector?

With mining processes becoming more and more
tech driven, adoption of advanced technologies
is not merely a matter of choice but an absolute
necessity for increased productivity at reduced
operational costs. Also, to stay ahead of the emerg-
ing competition. CIL is precisely doing that. Digital
technologies and automated process are gaining
traction in the mining industry over the past few
years. They offer opportunities in maximizing the
output at minimized costs. They also help reduce
equipment and labor costs, minimize set-up time,
reduce downtime, and improve worker health and
safety. In a first of its kind venture, CIL has formal-
ly engaged a consultant for complete digitalization
of 7 select mega opencast mines of the company
for accelerated performance using latest data ana-
lytic technique to raise mine productivity and ef-
ficiency. To address the environmental challenges,
CIL is investing in research and development of
innovative technologies.

Collaboration is key to meeting the challenges of
modern mining industry. Association between
mining companies, academic institutions and
governments drives innovation in the mining
ecosystem. Artificial Intelligence, drone technolo-
gies are increasingly becoming critical in an ever-
changing industry. Suiting to its geo-mining con-
ditions CIL is adopting these technologies. CIL
holds the distinction of deploying India’s first pri-
vate 5G in coal mining at Amlohri project of NCL.
Using 5G powered drones for aerial surveillance,
monitoring and data collection ensures enhanced
safety and operational efficiency in coal mining.

What initiatives is Coal India Limited taking
in Coal beneficiation in view of environmental
impact of coal?

Separating inorganic impurities from raw mined
coal has a dual advantage. The process improves
combustion characteristics of fuel and importantly
leads to less adverse impact on the environment. In
case of non-coking coal, CIL is planning Deshaling
plants for quality enhancement. In an indication
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of improved coal quality supplies, grade confor-
mity has improved to 75% till December of current
financial year compared to 70% of the same period
year ago, as per the result of third party sampling
agencies. In addition to the existing two third par-
ty sampling agencies, we have included 10 more
agencies. CIL is also using mobile crushers for
supply of sized coal. Online ash analysers are be-
ing procured for real time coal quality assessment.

In case of coking coal, whose resources are scarce
in the country and even whatever reserves are
available are of depleted quality, CIL is establish-
ing new washeries and renovating existing ones
where possible to increase washed coal production.
Aligning with ‘Mission Coking Coal” launched by
the Government of India to boost indigenous cok-
ing coal CIL is aiming to ramp up the production
of this variety of coal to 105 MTs by 2030. And
also concurrently planning capacity expansion to
produce around 8 MTPA of washed coking coal at
18% ash percentage by that time through 11 cok-
ing coal washeries of which 3 have already been
commissioned. Of the remaining 8 washeries, 2 are
under construction and others in various stages of
progress.

How does Coal India Limited plan to align with
India's commitment to reduce carbon emis-
sions and transition towards a more sustainable
energy future?

In addition to the measures to curb emissions
which have elaborated in detailed earlier, prolif-
eration of plantation in mining areas has been a
major success. This helps in carbon sink. In Octo-
ber itself CIL’s plantation over 2,270 Hectares, in-
cluding grassing, has achieved 125% of the annual
target of 1,820 Ha. This is for the third consecutive
year that we have achieved this feat.

Can you please elaborate on the collaborations
and partnerships that Coal India Limited is
engaged in, both domestically and internation-
ally, to enhance coal mining practices?

There are quite many but important ones are un-
der Digi Coal. CIL has formally associated with
Accenture Solutions Private Limited for complete
digitalization of 7 select mega opencast mines of

the company for accelerated performance using
latest data analytic technique to raise mine pro-
ductivity and efficiency. There are several joint
ventures relating to coal gasification, setting up
thermal power plant, laying railway lines etc.

CMPDI has a set of collaborations like MoU with
Commonwealth Scientific and Industrial Research
Organisation (CSIRO), an Australian Government
agency for research cooperation; agreement with
United States Environment Protection Agency
(USEPA) on improving inventory approaches to
Estimate methane emissions from OC mines; MoU
with Jharkhand for identification, exploring and
developing mineral blocks in the State with a simi-
lar tie up with Arunachal Pradesh as well. CMPDI
is also associated with Mineral Exploration Cor-
poration Limited for carrying out exploration ac-
tivities in coal blocks and blocks of other mineral
commodities.

As India diversifies its energy sources, what strat-
egies are Coal India Limited implementing to re-
main a competitive player in the energy market?

CIL’s core competence is mining and marketing of
coal and this would remain its anchor role. But to
stay ahead of the competition it is imperative for
an organization to adopt to the changing business
climate. To remain relevant in the energy market
of the country, CIL is primarily focusing on ther-
mal power plants, coal gasification projects and
creation of solar power capacity. The first two en-
deavours have recently received the Union Cabi-
net’s nod.

Of the two thermal power plants, one is through
joint venture mode between SECL and Madhya
Pradesh Power Generating Company Limited
for the development of a 1 x 660 MW Supercriti-
cal Thermal Power Station at Amarkantak. The
second one is a Supercritical thermal power plant
being set up through a special purpose vehicle
(SPV) in Sundargarh, Odisha called Mahanadi Ba-
sin Power Limited (MBPL) of 2X800 MW capac-
ity. CIL has commenced the exercise of initiating
power purchase agreements with State Discoms.
The first MoU has been executed between CIL and
Assam Power Distribution Company Limited for
the purchase of 1200 MW of power from the pro-
posed MBPL Power Plant.
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Under coal gasification the focus is on two prod-
ucts. Synthetic Natural Gas (SNG) and Ammo-
nium Nitrate (AN). CIL’s surface coal gasification
plans include conversion of coal-to-chemical de-
rivatives like SNG where downstream production
of value added chemicals, which are otherwise
produced through imported natural gas or crude
oil at enormous cost, is well established. SNG is
suitable for manufacturing of hydrogen and basic
chemicals such as ammonia, methanol, substitute
natural gas, CTL (coal to liquid) as reduction gas
in steel industry etc. It can also be used for produc-
tion of electric power.

Pursuit of AN is to meet the requirement of ex-
plosives in house which CIL uses in large quanti-
ties. Under Atmanirbhar Bharat CIL is setting up
a ‘Coal-to-Ammonium Nitrate’ Project at Lakhan-
pur, Odisha as a joint venture with BHEL.

As explained earlier, setting up solar power capac-
ity of 3,000 MW lists high on CIL’s diversification
initiative.

Lastly, what is your vision for the future of coal
in India, and what message would you like to
convey to our readers among the mining commu-
nity, policymakers, and stakeholders regarding
the importance of coal in India's energy mix?

Coal will continue to fuel India’s energy require-
ments for at least next three decades. India is com-
mitted to improve its renewable energy capacity
and is ranked 4th globally. But till the time renew-
able energy sources come up in a big way, coal
shall shoulder the country’s energy aspirations in
the foreseeable future. Like I said earlier, though
renewables are increasing their share in the overall
energy mix, so is the energy demand of the coun-
try. Coal meets that additional demand. Surely,
coal’s role in percentage terms may diminish in fu-
ture but in absolute terms we may expect increase
before it reaches a plateau. The argument should
not be coal versus renewables but the action should
be on coal and renewables as all available energy
sources will be required to reach the developmen-
tal goals of the country. Especially, at a time when
India’s growth is upbeat and it is racing towards
becoming a $ 5 Trillion Dollar economy.
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PERSPECTIVE PIECE

A JOURNEY THROUGH THE PAST AND FUTURE OF UNDERGROUND COAL MINING

IN INDIA
Dr T. N. Singh!

I Historical Insights

The history of coal mining in India spans over
250 years, commencing in 1774 AD in the Rani-
ganj Coalfield, where coal deposits were observed
to occur on the surface near riverbeds. Grant
Heatly and John Sumner started underground
mining at locations such as Ethora and Chinakuri
in the south-western part of the Raniganj Coal-
field, employing the British conventional bord and
pillar method to extract coal. Located north of the
Damodar River, these coal mines showed mini-
mal environmental impact, with underground
operations to the south. Despite encountering
weathered coal outcrops, coal extraction gradually
increased with pillar formation in various mines.
The introduction of steam engines for railways
further increased the coal demand. The railway
service commenced in 1846, connecting Bombay to
Thane, followed by the East India Railways operat-
ing on the Grand Chord from Howrah to Banaras
in 1862. The British Government, prompted by
the National Movement of 1857, took control and
recognized the pivotal role of railways in foster-
ing rapid development. The Bengal Iron Company
initiated steel production at Kulti and Ramnagar
in 1896, serving as the foundation for the Burnpur
plant of the Indian Iron and Steel Company. Rail-
way line extensions were undertaken in 1894 to
connect Barakar, Katras, Kusunda, and Patherdih
to the mining belt. The Midnapur Bhojudih line,
constructed in 1901, offered an alternative route
for coal transportation. These activities relied on
coal from the mines of the Raniganj coalfield. In the
late 19th century, Jharia Coalfield emerged as the

storehouse of superior coal quality in upper seams
under shallow depth cover. While producing a
modest 1500 tonnes of coal in 1894, Jharia became
integral to the growing trends of industrialization
and railway line development. The concentration
of mining activities in the Damodar Valley ba-
sin indicated Raniganj's prominence, with Jharia
coalfield poised for future growth as a source of
high-quality coal.

With the advent of steam locomotives, the annual
coal demand in British India surged to 1 million
tonnes in 1853, escalating to 6.12 million tonnes
by 1900, inclusive of 0.6 million tonnes from
Jharia. Initially, the Jharia coalfield's production
was amalgamated with the overall coal output.
The Geological Survey of India, established in
1851 for mineral exploration, uncovered coal in
Khammam district in 1871 under Dr King's leader-
ship. Mining rights in Yellandu were acquired by
the Deccan Coal Company Limited in 1886, initiat-
ing underground mining using the bord and pillar
method, thereby contributing to coal production.
By 1900, various companies, including British, Gu-
jarati, Marwari, and Panjabi entrepreneurs, were
actively involved in coal production. The under-
ground mining operations, characterized by stable
pillars supporting the surface and limited-size
bords, continued without significant environmen-
tal disruption. Mining activities persisted beneath
dwellings and forest cover until 1915. During
World War I, the demand for Jharia coal surged to
12 million tonnes, surpassing the 9 million tonnes
of Raniganj coalfield due to its superior quality.

!Former Director, Central Mining Research Institute, Dhanbad — 826 001

Emal : tnsingh7@gmail.com
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However, the reported figure was manipulated,
as the government acquired prime quality Jharia
coal at low prices, prompting mine owners to pro-
duce unaccounted medium-quality coking coal for
the free market. This manipulation led to the first
wave of slaughter mining in the Jharia coalfield,
where pillars were trimmed, bords widened, and
working heights increased to meet the demand of
British machinery. Random mining practices were
adopted in various sections underneath. After
the war, coal demand dropped below 13 million
tonnes in 1934. Neglect from mine owners resulted
in surface subsidence, fires, and disturbances in
dwellings within the coalfield.

The next surge in coal demand commenced
in 1937, predating World War II, driven by
urgent activities associated with steel produc-
tion, ship movement, and arms manufacturing.
Mining operations, ranging from small-scale
leases to vast expanses covering hundreds of
acres, adopted a uniform method that yielded 29
million tonnes of coal by 1942. Given the British
control over high-quality Jharia coal, medium-
grade coal seams were haphazardly exploited to
meet local industry demands. This approach led
to surface destabilization, deforestation to ful-
fil timber needs for supporting widened bords,
and extraction of thick seams up to a height of 8
meters, causing extensive environmental and
ecological damage in the Jharia coalfield. Post-war,
a sudden decline in demand resulted in neglecting
mine maintenance, and over 110 patches caught
fire. Substantial surface subsidence occurred
beneath dwellings, accompanied by widespread
deforestation to satisfy the timber requirements
of the mines. In other mining fields, pillars were
systematically formed in most seams up to depths
of 200-250 meters. During the lull period from the
early 1940s, mines focused on dip drives to ex-
plore leases, resulting in limited coal recovery, and
virtually no patch remained untouched by the
time India gained independence in 1947.

Post-Independence Mining Scenario

Following India's attainment of independence,
the coal mining sector experienced a period of

stagnation due to a sluggish demand for coal. The
majority of coal mines, ranging from small to large
leaseholds, were reliant on manual pick mining
and basket loading. This was a consequence of the
financial hardships faced by mine owners, who
were unable to invest in technological advance-
ments. In 1947, the national coal production stood
atamere 30 million tonnes. The turning point came
in 1954 when the nation embarked on a growth
trajectory outlined in the Five Year Plans, focus-
ing on industrialization. This surge in industrial
activity led to a significant spike in coal demand.
Subsequently, the bord and pillar mining technol-
ogy evolved to incorporate explosive energy for
coal fragmentation. Rather than employing coal
cutting machines with undercutting techniques,
a solid blasting method emerged. Some mines
adopted innovative equipment such as side dis-
charge loaders and load haul dumpers for loading
coal into tubs. These technological advancements
partially contributed to enhanced face produc-
tion and overall productivity in the coal mining
industry.

With the beginning of the first five-year plan, coal
production experienced a notable increase of 33
million tonnes, exclusively sourced from under-
ground pillar mining. In 1956, the National Coal
Development Corporation (NCDC) was estab-
lished as a Government of India Undertaking,
taking control of collieries previously owned by
the railways. The primary objective of the NCDC
was to enhance coal production through system-
atic and scientific development of the coal indus-
try. The Singareni Collieries Company Limited
(SCCL), operational since 1945, transformed into
a public sector undertaking through a joint ven-
ture between the Government of India and the
State Government of Andhra Pradesh (now Telan-
gana) after 1956. Between 1950 and 1953, some
mines in West Bengal and erstwhile Bihar (now
Jharkhand) initiated longwall operations, while
others employed pick mining and timber sup-
port in the mines. In 1966-68, four longwall faces
were commissioned in the Raniganj coalfield us-
ing coal cutting machines and blasting cycles
in Banshimulia, Rana, and Dhemomain seams.
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The XV seam of the Jharia coalfield also witnessed
the introduction of several longwall faces during
this period, with an average daily production of
100 to 150 tonnes. Bhanora and Jamuria mines, dur-
ing the same timeframe, initiated longwall opera-
tions using the Anderton shearer with 20-ton/40-
ton hydraulic support on the face, achieving a
daily production rate of 200-250 tonnes. Recog-
nizing and supporting these efforts, the Govern-
ment of India established the Mining and Allied
Machinery Corporation Limited (MAMC) in 1964
at Durgapur. The corporation aimed to manu-
facture mining equipment under the technol-
ogy transfer from Dowty Mining of Britain, the
primary supplier of pit props and chocks at that
time. Although a prudent decision, financial im-
balances hindered the sustainability of the compa-
nies, leading to a failure to enhance production. In
the Chinakuri and Perbelia mines, the Dishergarh

seam was worked in two slices, with the bottom
employing longwall mining with stowing, while
the top slice utilized the bord and pillar method.
Chinakuri, a cluster of three pits, employed both
pillar and longwall mining in conjunction with
stowing. In the late 1960s, Chinakuri Pit 1 intro-
duced the Anderton shearer with friction prop/
bar support in the bottom slice, complemented
by hydraulic stowing. The top slice, meanwhile,
utilized timber props set on a sand bed with a base
plate. The National Coal Development Corpora-
tion (NCDC)embarked on numerousinnovative tri-
als aimed at enhancing mining technology for both
surface and underground operations, conducted in
collaboration with agencies from the United States,
Poland, and France. Concurrently, the Geological
Survey of India (GSI) had substantially established
the coal resources of the country by this point in
time.
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Figure 1 : Coal resources in India under different depth cover as on 01.04.2022

NCDC's Mining Strategies

NCDC aimed to extract thick, steeply inclined
seams constrained by boundary faults. The ambi-
tious Sudamdih Shaft Mine was planned in col-
laboration with Poland, with a targeted daily coal
production of 7,000 tonnes, utilizing hydraulic
sand stowing. Collaborating with France, the slic-
ing of a 12-meter-thick seam with artificial roofing
and friction prop support in the Sirka seam of Gidi
Mine was planned. The first dragline in India was

deployed at Kurashia Mine in the Chirimiri area
in 1961 for extracting developed pillars. Churcha
Mine set a production record of 100,000 tonnes
per month through pillar mining. A trial was con-
ducted to depillar coal seams beneath Kamthi
aquifers in Chandrapur, addressing the concept of
aquifer hazards in the coalfield. While most trials
were technically successful, operational efficiency
improvements were necessary to enhance produc-
tion andproductivity. Table 1 outlines a summary
of the mining options tested by NCDC.
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Table 1 : Mining Strategies Explored by NCDC

Location

Method

Mechanization

Pillar mining in Churcha

Bord and Pillar development

Shuttle car, Gathering arm loaders

Depillaring in Bhurkunda

Depillaring with back filling+

Pneumatics Blastower

Longwall mining in Gidi

Inclined slicing in descending order

Artificial roofing and friction props
under caving roof

Kazimierz Mining in Sudamdih

Horizontal slicing 22m thickIX/.X
seam in ascending order

Stowing of goaf

Kamora mining in Sudamdih

Stall development

Hydraulic stowing

Yankowice Method in Sudamdih

Longwall mining of 7.5m thick seam
in ascending order

Hydraulic stowing with timber
support

Surface mining of pillars in Gidi

Developed pillars in dipping seams

Shovel dumper combination

Area

Surface flat seam

Chirimiri

mining of pillars in

Shovel dumper combination and
draglines

Surface mining in Gidi mine In dipping seams

External dumping of burden by
Shovel dumper

Virgin seam Flat deposit

External dumping of burden

Other Remarkable Initiatives

The Singareni Collieries Company Limited ex-
tended its domain of activities over Adilabad,
Karimnagar, Warangal starting pillar mining
of coal. Coal plough was introduced in pit 5 of
Kothagudem in 1966 to extract developed pillars
in conjunction with hydraulic stowing. Pioneering
efforts were madefor mechanization during this
period and Shuttle Cars, Gathering Arm Load-
ers, Conveyors, Road Headers, Load Haul Dump-
ers and Side Dump Loaders were tried on pillar
mining face. Assam coalfield, a small pocket
of tertiary coal deposit in moderate to steeply
dipping thick and thin seams had its legacy of
uncontrolled “Bhaska Mining” along with pillar
mining in all the mines.

Nationalization of Coal Mines

Despite the nation's concerted efforts, coal min-
ing faced significant challenges, with production
limited to a mere 76 million tonnes and produc-
tivity stagnating at approximately 0.5 tonnes. The
Jharia coalfield, the primary source of prime cok-
ing coal, grappled with extensive fires covering 17
square kilometers across 54 patches. Seams were

haphazardly developed or depillared, leading to
dire working and living conditions for miners.
Not with standing the presence of steel plants like
Durgapur, Rourkela, Bhilai, and IISCO, only the
Bokaro Steel Plant was ready for steel production.
Jharia's coking coal production stood at a meager
16 million tonnes. Consequently, in 1971-72, the
Central Government decided to nationalize cok-
ing coal mines, excluding a few leases as captive
mines for IISCO and TISCO. The stagnation in
non-coking coal production was attributed to pil-
lars developed up to 300 meters in depth, limiting
the potential for depillaring technology in thick
seam mining. In 1973, all mines, except for those
of Singareni Coal Company and a few belonging
to IISCO and TISCO, were nationalized. Amid the
country's industrialization push in the 4th Five
Year Plan and the looming energy crisis triggered
by the Gulf War, the oil supply blockade by OPEC
led to a fivefold escalation in oil prices. With coal
facing various constraints, the government turned
to the National Coal Development Corporation
(NCDC) for guidance, exploring the possibility of
increasing coal production through surface mines
in short gestation periods. This became the gov-
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ernment's top priority, prompting an examination
of global leaders' experiences. The nation's coal
priorities, considering these circumstances, were
as follows :

1. Large production of powergrade coal for
energy sector at the earliest,

2. Enhancement in coking coal production for
steel plants, and

3. Superior grade non coking coal for meeting
4th Five-year needs.

In response to the stagnating production between
1971 and 1973, wherein an annual increase of only
2% was observed, there arose a necessity to choose
a suitable mining method or option. Given that
past experiences proved inadequate to address the
current challenge, a careful evaluation of various
mining options was imperative to overcome the
crisis and boost production. To facilitate this de-
cision-making process, a thorough analysis of re-
source estimates for different coal categories with-
in the country was conducted. The findings from
this exploration are briefly presented in Table 2.

Table 2 : Superior Grade Coals in Major Coalfields of India

S1. No |Coalfield Area (sq.km.) |Reserve (Bt) |Coal Quality
1 [Auranga 250 3.0 Non coal -Superior
2 |SKaranpura 195 6.0 Non coking Superior
3 |N Karanpura 1230 15.9 Medium coking
4  |West Bokaro 250 5.0 Medium coking
5 |East Bokaro 208 7.1 Medium coking
6 Jharia 210 19.4 Prime to medium coking
7 |Raniganj 1530 25.5 Medium coking-
8 |Rajmahal 208 14.1 Noncoking Inferior
9 |Singrauli 2202 12.9 Non Cokin Inferior
10 |Sohagpur North 3000 4.5 Medium Coking
11 |Sonhat 850 2.7 Semi coking
12 |Bishram pur 1036 1.5 Non coking superior
13 |Hansdeo Arand 154 5.0 Non coking Superiorw
14 | Tata Pani 12 24 Non coking -superior
15 |Korba 520 10.1 Non coking-Inferior
16 |Mand Raigarh 506 19.3 Non coking-Inferior
17 | Pench Kanhan 12 24 Non coking -superior
18 |Wardha Valley 4130 5.7 Non Coking-Superior
19 [Kamtee 95 2.0 Non coking-Superior
20 |Godavari Valley 1700 17.5 Non coking- Mainly superior
21 [Talcher 1813 39.6 Noncoking-Inferior
22 |IB reiver 1375 224 Noncoking -Inferior

MGMI News Journal, Vol. 49, No. 2 & 3

July - Sept. & Oct. - Dec., 2023




Table 2 reveals the presence of numerous coal
blocks containing coking, medium coking, and
superior-grade non-coking coal reserves, amount-
ing to a total of 25 billion tonnes. These blocks have
been extensively developed, reaching depths of up
to 300 meters through pillar formation, depillar-
ing in a random patchwork fashion, and longwall
mining techniques, resulting in over 75% of the
coal remaining underground. The potential for
mass production through large-scale surface min-
ing in these areas is limited due to the expansion
of urban areas, clusters of residences, and the pres-
ence of infrastructure such as roads and railways,
all of which have left the resources in a disturbed
condition. However, certain pockets containing
significant reserves of low-grade coal remain un-
touched. These areas offer an opportunity for rap-
id coal exploitation, particularly for the production
of power-grade coal suitable for improved thermal
power plants.

National Priority 1

The coal reserves with poor grades remained
untouched till nationalization. These reserves,
exceeding 10 billion metric tons, were located in
barren surface conditions where land availability
posed no significant challenge. The coalfields in
Rajmahal, Singrauli, Korba, Mand Raigarh,
Talcher, and Ib River basin were identified as
having over 10 billion metric tons of coal under
favourable conditions for surface mining. These
coalfields contained substantial quantities of
undisturbed E to G grade coal suitable for
thermal power plants, and their minimal distur-
bance made them ideal candidates for surface
mining operations, ensuring large-scale produc-
tion with a short gestation period.

Surface mining was introduced in the US mines
during the 16th century and experienced exponen-
tial growth, doubling every decade after 1850. By
2018, surface mining production had reached 620
million tonnes, achieving a remarkable productiv-
ity of 365 tonnes per man shift. The USSR entered
the realm of surface mining in the 1860s, with the
vast deposits in the Don basin in Southern Russia

supplying 87% of the country's coal for the bur-
geoning demands of railways, and iron and steel
industries. In parallel, India found itself in a simi-
lar situation and opted to initiate large-scale sur-
face mines to meet the escalating demand for coal.

Surface Mining of Inferior Coal

The Moher basin underwent strategic planning
by the P&D Division of NCDC, collaborating with
Soviet experts, resulting in a master plan in 1973.
The proposed mining approach involved employ-
ing a dragline and shovel-dumper combination
across different blocks to extract low-grade coal
from thick seams. Over the past five decades,
the coal field has evolved into a robust network
of mines spanning Madhya Pradesh and Uttar
Pradesh, producing 70 million tons per annum
and establishing the region as an Energy Capital.
The Korba Coalfield, housing substantial reserves
of power-grade coal in flat seams, was slated for
the next trial of surface mining at the Kusmunda
mine with a planned annual production of 50 mil-
lion tons by 1987. The Gevra mine, initiated in 1989
and currently yielding 35 million tons annually,
contributed 73.5 million tons of power-grade coal
to the region's power plants in 2010. The flat seams
of the coalfield favor a shovel-dumper combination
for extraction, with simultaneous surface reclama-
tion and rehabilitation efforts. Ib Valley Coalfield
operates three major open-cast mines - Lajkura,
Samleswari, and Lilari - with production esca-
lating from 0.55 million tons in 1972-73 to 15.51
million tons in 2002-2003. The Rajmahal open-cast
project, also known as Lalmatia Colliery, initiated
in the 1980s through Canadian collaboration, pres-
ently produces 10.5 million tons annually, meet-
ing the demands of the Farakka and Kahalgaon
Super Thermal Power Stations. The Ramgundam
OC III consistently produces an average of 6
million tons of coal annually. Talcher coalfield in
Odisha has witnessed the establishment of several
surface mines focused on producing power-grade
coal. Notably, the surface mine coal production in
2021-22 reached 745 million tons, significantly
contributing to the support of thermal power
stations and addressing the energy crisis.
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National Priority 2

The nation's immediate focus was on meeting the
demand for coking coal in steel plants and allied
industries. Jharia Coalfield in India stands out as
the sole repository of prime coking coal, found
in the top nine seams (XVIII to IX). The Barakar
formation, which serves as the primary coal-
bearing stratum in the basin, exhibits a thickness
ranging from approximately 1,035 to 1,250 me-
ters, limiting exploration to a depth of 1,200m by
the Geological Survey of India. The formation is

exposed in the northern periphery of the coalfield,
exhibiting seam gradients between 7 and 80. Nota-
bly, along the 1500m throw boundary fault, gradi-
ents escalate to 30 to 70. Consequently, coal seams
extend beneath the Barren Measure, and extrac-
tion has predominantly focused on the Prime cok-
ing coal horizon, with minimal efforts to access the
quality coal reserves in seams 0 to VII/VIII. Exten-
sive development of coking coal seams on pillars
covers an area of nearly 110 sq.km, extracting 10
to 15% of the total coal under specified conditions.

1. Dwelling and industrial complex 47.06 sq.km

2. Fire area 17,32 sq.km

3. Under waste rock burden 6.31 sq.km

4. Abandoned surface mined ditches 4.36 sq.km

5. Subsided area 34.97 sq km
Total 110.02 sq.km

Thick seams were developed on pillars along the
floor or in sections and there was no technology
to maximize the coal recovery from such condi-
tions. Jharia town itself has 110 tonnes of coal per
sq.m area including 54 tonnes of coking coal but
the effort after nationalization was only to split the
oversize pillars or heighten the bords to full seam
thickness for improving the recovery from 10% to
20%. An ambitious scheme was conceptualized at
this juncture to introduce large scale surface min-
ing in Mukunda block in collaboration with USSR
for extracting all the seams up to 500m depth.
Despite all the efforts, the project was abandoned
because of the non-availability of land.

Wide Stall Mining of Thick Seam

Pillars in East Bhagatdih mine of BCCL were de-
veloped along the floor in a section to 3m height

forming 3.6m wide bord in IX/X and XI/XII seams
underneath Jharia town, recovering just 10-12% of
prime coking coal. An effort was made to maxi-
mize the recovery of coal in over 16m thick VIII/
IX seam with minimum damage to environment,
ecology, and safety of the overlying infrastructure
facilities with the support of BCCL. The method
“Wide Stall Mining” in conjunction with hydraulic
stowing was developed by physical modelling in
CMRI and was tried with 6m wide bord compared
to 3.6 m bord width in slices to full seam thickness
leaving the pillars of size intact (Figure 2) instead
of splitting of the pillars by driving 3.6m bord and
making the stooks unstable because of high slen-
der ratio required widening of the existing bords
to 9m, supporting the face with timber and steel
props, and leaving the 21 m size pillar to support
the burden with over 1.5 safety factor.
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Figure 2 : Wide stall mining underneath Jharia suburb

The mining parameters of the experimental site is summarized below

Seam thickness

Depth cover 90-120m
Pillar size 30030m
Bord size 3.6m

Seam development

Surface constraint

VII/VIII seam 16.5 m thick

3.6m along the floor and 2.4m above the parting
Office, dwellings and different infrastructure facilities

Over lying X seam, 43m above was developed in
pillars and was used to monitor the subsidence if
any because of the proposed stalling. The recov-
ery from the thick seam was maximized from 12%
to 45% with complete safety of the surface. Aver-
age monthly production from the panel in 1986-87
was only 892 tonnes that improved to 1556 tonnes
in 1990-91 when the working in full sequence of
four slices was started. All the 8 panels of the block
were successfully worked with good production,
safety and recovery within 4 years and the stra-
ta condition, support system and subsidence etc.
were monitored by the funding from the Ministry
of Coal, Government of India.

The wide stall mining option was subsequently
tried for mining thick seam underneath Barunga
Hill of Chirimiri, where the seam was developed
on 4m bords in two sections along the floor and
roof. The bords along the roof were widened to 8m

and the roof was supported by rope stitching. The
coal from the bottom bord was blasted to full seam
thickness. The pillar side was supported by rope
stitching and the coal was hauled by load haul
dumper. The stall safety was monitored with the
remote recorded convergence meters and working
was under safe condition with high support from
the stall. It appeared very promising, but the trial
was terminated midway because of the damage of
the roof stability monitoring system.

Hydraulic Mining of Developed Pillars

Many options of hydraulic mining of coal have-
been successfully employed in USSR and China
and one of them was successfully adopted for soft
coal mining in Germany. The same equipment
was transferred in collaboration with Germany for
depillaring of thick hard X seam at Gopalichak col-
liery, BCCL (Figure 3) as an alternative to the con-
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ventional system. In the method, fragmentation
and transport of the coal is possible by a water jet
of 5000psi (351.535kg/cm?2) for fragmentation and
flow of coal in hopper conveyor by water flowing
from the district. The compressive strength of X
seam coal was over 270 kg/cm?. The experimen-
tal extraction was carried out in three phases. In
the first phase of trial, the pillar was split into two
parts to be recovered on retreat with monitor on
either side of the stooks. The monitor failed to cut
coal even up to 3 m distance and flushing of blast-
ed coal was not possible beyond 5-6 m. The roof
convergence was up to 5mm, load on support was
nearly 10 tons and recovery was up to 40%. In the
second phase, the pillars were split in three stooks

of less than 5 m thickness. The proposal was to blast
the coal and flush out loosened coal by the moni-
tor. The stooks at this stage were under pressure
and started yielding. Maximum convergence up to
102 mm and load on hydraulic props set in differ-
ent split galleries reached up to 40 tonnes during
this trial. The level of recovery remained below
20% due to stress concentration over the stooks.
In the third phase, the panel was developed in vir-
gin patch by forming four rectangular pillars. In
this experiment, the maximum convergence was
within 12 mm and load on supports was within
14 tonnes whereas level of recovery improved to
65%.The method in respect of high quantity of wa-
ter, energy and other constraints was not accept-
able and was abandoned.

Figure 3 : Hydraulic mining trial in BCCL

Blasting Gallery Method

The basic principle of this method was to
recover the coal of thick seam by drilling and blast-
ing around galleries (rooms) located in the bottom
of the seam at regular intervals and recover the
coal by Remotely Controlled Load Haul Dumper.
This technology was developed by Cartonnage
de France for extracting coal blocked in between
a set of faults. The soft coal was loosened by ring
hole blasting and hauled by load hall dumper in
Aquitaine Coalfield. The method was further
improved by the development of the remote-con-
trolled Load Haul dumper for hauling the blasted
coal.

This method was first introduced in East Katras
and Chora Mines in India. Nearly 7.5m thick X
seam was developed on pillars in two sections
2.8m along the floor and 2.10 thick section under
the roof with bord 4m and pillars of 23m x 23m.
The pillars were splitted in two halves by 4.2m
wide bord of 3m height, the bords supported by
40 ton friction props. Pillars were extracted on re-
treat by ringhole blasting, extracting blasted coal
by remote controlled LHD feeding to armored
chain conveyor. Jumbo drills were used to drill 3
to 6 rings of holes of 5m length. The galleries were
supported by 40 ton hydraulic props at 3m inter-
val and cogs with steel cross bars. The layout of
the face is shown figure 4.
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Figure 4 : Blasting Gallery Trial at East Kataras Colliery, BCCL

Production from each set of blasting was 125
tonnes, recovered on average 100 tonnes. The
option had frequent stoppage due to LHD
malfunction and strata control problems and was
terminated without proving its future prospect.

Longwall Mining in East Kataras

In East Kataras colliery, a fully mechanized long-
wall panel was introduced for mining of 7.5 m
thick seam under 147 m depth cover in collabo-
ration with France. The face of 100m length and
210m long panel was equipped with shield sup-
port amenable for sub-level caving. The panel was

p— s ]
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Figure 5 (a) : Shield support used in East Kataras
Surface Mining in the Jharia Coalfield

Despite these trials, the performance of BCCL was
not satisfactory because of thick seam, surface con-
straints and the production was stagnated at 16 mt

divided in three phases for studying the feasibility
of sub-level caving and integral caving. The work-
ing was 1) Longwall mining of 2.5 m thick top
section along the roof for the first 90 m, 2) Extrac-
tion of the 2.5 m bottom section along the floor for
the 90 m for sub level caving of the remaining 2.5
m thick middle section coal lying below broken
overlying strata, and 3) Extraction of a 2.5 m thick
bottom section for the remaining 120 m length
with an integral caving of the 5.0 m thick top coal
bed under intact strata. Caving of sub-level coal
had mixing of stone while during the integral
caving, coal flow was normal.

5[0

Figure 5 (b): Longwall panel development

with productivity around 0.41. The company in-
curring heavy loss thought of a large scale surface
mining and Mukunda Project, Block IX was select-
ed for the purpose in collaboration with USSR for
extracting all the seams within 500m depth cover,
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with concurrent reclamation and rehabilitation of
the mining area.

Mukunda Surface Mining Project

The project was planned for the extraction of 313
mt prime coking coal, 273 mt medium coking coal
and 634 mt superior quality non-coking coal from
a block of 13 sq.km area, extensively developed
thick seams on pillars, randomly depillared in
patches and a few patches on fire. It was planned
to decoal the area concurrently back filling the
void, reclamation and rehabilitation with due care
to environment and ecology and with annual coal
production of 12 million tonnes. As per the expe-
rience of surface mining in Singrauli and other
fields, it was likely to ease the problem of coking
coal scarcity with high production and produc-
tivity within a short gestation period. The project
required land free of dwellings by rehabilitation
of 43,825 villagers and 13,901 employees of the
company living in 13 villages and a few clusters
within 13.6 sq.km area. The problem could have
been solved by shifting the employees to newly
coming up company township, and the villagers
could have been rehabilitated taking the land from

the private dwellers on lease for a definite period
of 15 years, compensating their survival during
the period and rehabilitating them thereafter. The
alternative was compensation in terms of employ-
ment on land basis that was a common practice for
depillaring underneath farms etc. None of them
could be accomplished and the project despite the
preparedness of the World Bank, Collaborators
and the Government failed to make a start.

Scope of Small Surface Mines

Disparately looking for some way to improve the
production of coking coal, BCCL thought of sur-
face mining in and around some underground
mines, where the land acquisition one to one was
a common practice. Taking into account all the
conditions and the experience of Mukunda mine
planning, the following mines in different blocks
(Table 3) were identified for small scale surface
mining to improve the production of quality coal
including coking coal. These mines were proposed
to work to 250m depth cover extracting developed
pillars and virgin seams of non-cokingcoal with
concurrent internal dumping of the burden and
reclamation of land.

Table 3 : Surface mining planned in different blocks of BCCL

S 1 .|Name of the Mine/Area Area No. of | Quality wise coal reserve in mt
No. (sqkm.) |villages oo Medium Total
coking coking

1 Mahuda basin 6.0 - 0.5 12.0 12.5

2 Madhuban, Keshargarh, 9.6 5 15.0 0.3 15.3
Benidih, Nadkarki

3 Maheshpur, uraidih,Barora, 14.0 6 17.0 1.0 18.0
Dumara Khas, Sinidih

4 Gobindpur, Kuridih, Agar- 11.0 8 35.0 17.0 52.0
dih, Teturia, Dharmabandh

5 Kustore, Rajapur, E Bhag- 13.0 4 31.0 39.0 70.0
gatdih, Dobari, Kukurthopa,
Fatehpur, N Kujama

MGMI News Journal, Vol. 49, No. 2 & 3

July - Sept. & Oct. - Dec., 2023




Nearly 400mt coal could have been extracted
from these mines including over 250mt of coking
coal. Unfortunately, most of the mines are work-
ing within 100m following coking coal seams and
with external dumping the burden, creating blots
on the face of the coalfield.

Caution

These blocks were planned to decoal major por-
tion and reclaim the land by extracting all the
seams irrespective of coking or non-coking coal
but in the interest of quick result in favor of the
company facing financial challenge confined their
working to coking coal horizon and improving the
production from lowest 16 million tones to 36 mt
of coking coal and productivity from 0.4 to an av-
erage productivity above 1.5. The depth was wise-
ly decided with a view to decoal a section and con-
current backfilling at minimum cost and without
looking for land outside for burden dumping but
decrease in depth that resulted in leaving some
seams underneath for mining in future. As a re-
sult, life of the surface mining blocks is reduced to
half, acquisition of land nearby became necessary
and the possibility of winning lower quality seams
underneath has become difficult.

Scope of Prime Coking Coal Underground
Mining

While thinking of an alternative mining option
the resource position was to be perused where
intensive mining had been in progress since last
100 years. The working zone limited to 210 sq. km,
had 326 mines, 5 towns including Jharia and Ka-
tras and large concentration of villages in the min-
ing areas, cultivated land, fire and infrastructure
like rails and roads. The surface mining is help-
ing in controlling fire, which is now claimed to be
within 9.5 sq.km but the fire in shaly burden dump
is showing distorted picture of the area. The sur-
face occupation for dwelling was however increas-
ing, posing serious problem in the field. First effort
to control urbanization within the coalfield was
made in early 1960’s when the directives came not
to allow any new construction within Jharia Town.
It remained on the papers and the urbanization all

around over Kusunda, Kataras, Sijua, which was
completely ignored. Despite decrease in forestry
and farming, the obstruction has increased with
increased urbanization because of the prosperity
of the mine workers. Even the Gugnanai Com-
mittee constituted by the government after the
nationalization suggested restricting urbazination
and housing in the active coalfield, but nothing
could be done. Under by the condition the way out
is underground mining - a) partial extraction of the
coal from the pillars under the surface features, b)
extraction of thick seam with sand stowing and c)
exploitation of deep seated coal below 300m depth
cover, possible by longwall mining.

The future of the coalfield after the exercise of sur-
face mining has the following reserve of coal with-
in 300m depth cover under following constraints.
For improving the coking coal production, mainly
XV to IX seams were extensively worked even up
to the date of nationalization. In most of the mines
11774 mt medium coking coal was normally left
underneath. Even the coking coal seams were
randomly worked, leaving major portion below
different constraints.

Coal locked due to technical reasons 18%
Coal locked under fire 9.4%
Coal locked under surface constraints 31.3%

The coalfield has well developed 18 seams out of
which 9 were developed to thickness and many by
coalescing formed combined thickness to 35m. Ex-
traction of such thick seams posed technical chal-
lenges and were worked in sections invariably in
conjunction with stowing under surface features.
Seams up to 8m were worked by timber props and
cogs during 1930’s with mass production during
the World War crisis. Leaving aside these efforts;
treated as a part of “slaughter mining”, following
experimental trials were undertaken during 1980’s
after the nationalization of the coal mines.

Methods for mining thick seams

Three trials for mining of thick seams were initi-
ated in BCCL during 1980’s, covering domain of
protected surface features, caving of developed
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pillars and longwall mining, sublevel caving and
integral caving of thick seam. None of the options
survived for next trial with improvement/ modifi-
cation because of the lack of initiatives of the man-
agement.

1. The wide stall mining of 12m thick VII/VIII
seam.

It was a technical success, and 8 panels were
worked without any surface movement. It
required improvement/ modification to im-
prove production and productivity by using
improvised coal cutting machines and sup-
port. But no effort was made in this direction
because underground mining as such was tak-
en as the technology of the past by the plan-
ners.

2. Blasting gallery trial

While the trial demonstrated technical
success, its failure was attributed to operation-
al deficiencies.

3. Hydraulic mining technology

It failed due to shortcomings in the plan-
ning phase, specifically in the selection of a
low-pressure jet.

4. Fully mechanized longwall mining

It was a failure because of the defective
experimental site.

Until the nationalization pillar mining was
effectively confined to depths of up to 250 meters,
with the exception of Sudamdih Shaft and Mooni-
dih mines. No incline or shafts extended beyond
300 meters in depth, leaving substantial untapped
reserves of coking coal within the 300-600 meter
depth range.

Extraction of Coal Below 300m Depth

The seams in Jharia coalfield have tendency of
thinning with depth and within 300-600m depth
cover all the coking coal seams below XVIII are
present to workable thickness with estimated
2415mt prime coking coal and 2154mt medium
coking coal. Prime coking coal below 600m is
very limited; proved 89 mt and indicated 653 mt.
Obviously, major reserve of prime coking in vir-

gin seams within 300-600m depth should be the
zone for active mining to meet the demand of the
prime coking coal. This zone is geologically very
disturbed in respect of frequent intrusion of doler-
ite/lamprophyres dykes and also disturbed under
the influence of Madhuban, Jamadoba, Kapuria
and Sudamdih faults.

Longwall Mining in Moonidih Area

Moonidih area is an extension of the Barakar For-
mation in the western part of BCCL where the
quality seams are overclaimed by Barren Measure
because of 7° dip of the beds. The mining in the
area was projected by NCDC in 1964 and 545m
deep shaft was completed before the nationaliza-
tion of the mines. First longwall in the mine was
started in 1.8m thick XVIII seam in 1973 under
depth cover of 400m in collaboration with Poland.
The face was supported by 40 ton friction props,
coal blasted on the face conveyor to bunker for
hauling to surface in tubs. The mine had the first
fully mechanized longwall face of 150 m length
in 1980’s used Dowty chock shield support of 280
ton capacity ranging drum shear and armored face
conveyor. The system was performing well, pro-
ducing just 400 tonnes of coal per day, being the
training period for the technical man power. Sub-
sequently Kopex 6-legged chock shield of Polish
design with ranging drum shearer and AFC was
also introduced in the mine.

The coalfield is traversed by intensive faults and
faces had to cross two such faults of 0.8m and 1.2m
throw which was an experience in itself when the
face worked just in stone, which was drilled and
blasted and another face had serious problem
while crossing agallery in front of the face.

Seeking the permission of the officials I refer the
remark of the face In-charge when apprehending
the problem because of the excessive convergence
with the thining of the coal rib. His reply was very
encouraging ”Sir this support is an elephant, capa-
ble to cross any hurdle”. The hurdle was real with-
in a week when 22 chocks surrendered because
of the increase of load with liquidation of the rib.
Next was the remark of the General Manager of
the mine when the retrieval of the supports was in
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progress in the presence of DGMS officials,”these
supports are very valuable and not able to recov-
er them will prefer to resign and go out”. In fact
the type of problem and low face production was
faced by the US Mine operators when initiated

longwall technology in 1950’s but without getting-
disheartened they tried and succeeded in the cus-
tomization of the longwall technology. The result
of their progress is summarized in table 4.

Table 4 : Average performance of US Longwall faces

Year Number of faces | Average daily Productivity per man shift
production (tonnes)

1950 4 100 4

1960 10 300 8

1975 50 601 30

1985 115 2320 64

1990 72 4350 120

In the year 2010 CONSOLE Co. operating 16 long-
wall faces in No 8 seam in Pittsburgh area pro-
duced 2.8 to 3,5 million tonnes per face by increas-
ing the cutting power of the shearer to 1100 hp
and capacity of the shield support to 975 tons. At a
time, the technology was challenged by the surface
mining when they introduced continuous miners
with mobile conveyor and mobile bolting machine
and increased the number of headings optimized
to 3 for panel preparation. The experience of the
British mines was nearly the same when the
production starting from 743 tonnes in 1982-83
increased to 1570 tonnes in 1989-90.

Contrary to this the only fully mechanized long-
wall face of Coal India in Moonidih mine within
last 30 years, worked in 15 longwall panels, at a
time deployed two units. The panel-wise produc-
tion starting from 400 tonnes a day in the first
Dowty equipped face in 1980’s has reached to
0.5mt annual production.

This is not the only case, Sudamdih Shaft mine was
prepared at the same time in collaboration with
Kopex, Poland for mining steeply dipping thick
seams in conjunction with stowing with targeted
production of 7,000 tonnes per day by Kazimierz,
Kamora and Yankowice method miserably failed
to achieve the goal.

Relevance of Depth for Longwall Mining

Longwall mining has been adopted in shallow
mines to the deepest in the world for coal min-
ing as that has been the only method in European
mines. US entered in the mining field by longwall
in 1958 and only 4% coal was produced from the
longwall faces in 1975. The mining record of the
European coalfield of the year 1958 shows that
even in those days, longwall mining was adopted
up to 805m depth. A summary of longwall mining
in European countries is presented in table 5.

Table 5 : Long wall mining in European countries

Country Average Share of long- | Average face | Production
depth (m) wall faces length from thin seams
(<1.5m)
UK 320 92.6 % 132 m 74.4%
W Germany 698 94.9% 147m 59.1%
Belgium 829 100% 172 m 60,2%
USSR 227 41.6% 96 m 39.1%
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Number Matters in the

Technology

Adopting

Longwall mining with pit props AFC and shear-
er was adopted in 1960’s when the government
came forward and established MAMC to support
the private mine owners to sustain, improve and
customize the technology. After a few trials, the
entrepreneurs backed out, and with that the
demand of mine machinery came to an end leav-
ing MAMC as an ill organization today. In fact, no
business house can come forward unless there is
regular demand of the same and for every spare
the mine has to depend on import. I recall my ex-
perience of 1989 in Belgium, where had discussion
with the Chinese team in a conference on Mine
Mechanization. The team was headed by the State
Minister who gave the following strategy in the
mission of longwall mining in state owned deep
mines, which may be an eye opener for us.

*  Select the best model of equipment suitable to
the mining condition

¢ Try afew in collaboration for satisfaction of
the mine operator

* Place order for bulk purchase of the system -20
as he defined

¢ Condition for import should be with the
technology transfer

* Getalarge group of technicians with the back-
ground of the like for on hands on training in
plants and mines of the suppliers.

He concluded that with this strategy, by the time
the equipment were supplied, the country was
prepared with like fabricating units, the techni-
cians were prepared to operate them, repair, main-
tain and improve on the basis of experience. In
1980’s, 19 such units started operating in the state
mines, producing annually 64 mt including three
faces with record production of 3 mt in a year. By
1990, 30 mines became operative with befitting
equipment manufactured by the China National
Coal Mining Corporation, adding 74mt coal in
a year. As on date China is exporting the equip-
ment including powered support of own design.
India on the other hand has been shy in initiating
aggressive technology, trying it on experimental

basis and importing coking coal from different
countries.

Geotectonic problems faults, folds, sills and
dykes are the natural obstructions and cannot
be removed and for improving production from
underground mines. Inclines are preferred with
main conveyor the capacity and number of which
may be increased as per production. Continu-
ous system-cutting of coal to transport up to sur-
face by AFC from the face to gate road conveyor
and main belt conveyor to surface. This required
inclines: one fully dedicated to coal transport.
The system for the modification, improvement
in capacity and availability of spares require in
house manufacturing plants, which is possible
only if there is increased and ensured long period
demand, as continuous operating with continu-
ous system. A study conducted in India in 1994-95
revealed the total effective operation of the face in
Moonidih mine was only 30% of the time and even
in that time operation was not efficient because of
the equipment capacity. The effect is measured
in terms of production and productivity and for
comparison, poor production and productivity of
the pillar mining in the field has justified the poor
performance of 0.50 million tonnes from a fully
mechanized longwall face in 2022.

Pootki Balihary Shaft

After the nationalization, Pootki Balihary area-
was formed by amalgamation of Gopalichak,
Kacchi Balihari, Kenduadih and Bhagaband col-
lieries a few of them working since 1930. There
were 6 patches on fire within this lease with mine-
able reserve of 570 mt. In the year 1982, a shaft
sinking was started at Balihary to 521m depth and
another in 1982 to 490m depth. During sinking the
shaft had to cross seams on fire. It was planned to
extract moderately thick seam by longwall using
powered support, AFC Shearer assembly in con-
sultation of the British Mining Consultant. Dur-
ing the development of the panel, a dyke came
midway and the project was dropped forever. It
was a fact that coal seams are disturbed and there-
fore panel of expensive powered support assem-
bly longwall face required rigorous planning in
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advance including selection of multifaced shearer
that could cut hard dykes and stone roof mass
for convenient crossing of these hurdles. Instead.
every proposal of longwall mining was dropped.

Longwall Mining Proposal in Kapuria Area

Kapuria geological Block with an area of about 6.4
sq.km and located in north-central part of Jharia
Coalfield is completely virgin. Underground
longwall mining of quality coking coal from XV
to XVIII seams under depth cover of 235 to 850
m with powered support, shearer assembly with
annual production target of 2.5 mt was planned.
Nine normal faults are deciphered within the
lease including eight strike and one oblique fault
with throw varying 10 m to 290 m. The reserve
within the lease up to XV seam is 146.17mt. The
access of the seams was proposed through two
reverse drifts from surface with cross-section of
6m and 4m and gradient of 1 in 5 for material
transport and man riding. They were planned to
touch XVIIIA and XVIB seams. A shaft of 6.5 m
diameter was also planned to sunk for a depth of

520 m for providing main return airway. A
Proposal of this nature suited the mining condi-
tion and should be accepted and large number of
faces operating in similar other mines at depth be-
low 400m cover may follow same to ease the Na-
tional priority of prime coking coal demand.

NATIONAL PRIORITY 3 Coal
Industrial Growth

for

Good quality coal was in demand from 1957 from
the mining activities in all the coalfields. Medium
grade coking coal to superior grade non coking
coal was available practically in all the active coal-
fields from Damodar basin to Godavari basin. The
priority of the fourth five year plan (1969-1974)
was — self-reliance and improvement in GDP to
5.5% against 3.5% in the previous five year plan.
This was the time when the mines were national-
ized and industry came under pressure to meet
the burgeoning demand of industrial grade coal
with targeted growth of 8 to 10% per annum. The
distribution of these sources and reserves is sum-
marized in the table 6.

Table 6 : Quality coal distribution in different coalfields

Sl. No. |Coalfield Area (sq.km) [Reserve (Bt) |Coal Quality

1 Raniganj 1530 25.5 Medium to superior grade
2 Jharia Coalfield 445 16.5 Medium to superior grade
3 Sohagpur North 3000 4.5 Medium Coking

4 Bishram pur 1036 1.5 Non coking superior

5 Hansdeo Arand 154 5.0 Non coking superior

6 Tata Pani 12 2.4 Non coking superior

7 Pench Kanhan 12 24 Non coking superior

8 Wardha Valley 4130 5.7 Non coking superior

9 Kamtee 95 2.0 Non coking superior

10 Godavari Valley 1700 17.5 Non coking superior

Quality Coal Mining in Jharia Coalfield

Mines of Jharia coalfield, concentrating on prime
coking coal mining available in XVIII to IX/X
seams were worked in these seams up to the date
of nationalization, leaving a fraction of medium
coking coal and total superior grade non-coking
coal underneath. A large portion of this coal is still
lying in virgin state despite dead lock before the

coalfield due to non-availability of the working
place, stagnated coal production and productiv-
ity. Good share of this coal will be left over even
after the present surface mining programme works
to 100m depth. The exploitation of over 16 Bt
superior coal required by the industries has to be
worked by pillar mining within 300m depth cover
and longwall mining depth below 400m. There is
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a need to get prepared for mining of this reserve
well in advance.

Raniganj Coalfield

The Raniganj coalfield mines have been in opera-
tion for the past 250 years, consistently extract-
ing coal and fulfilling the industry's demand. The
mines of the coalfield having 1,530Bt of medium
coking coal have adopted all possible mining
options including bord and pillar, longwall by pit
props, depillaring of thick seams in slice and long-
wall in conjunction with hydraulic stowing before
the nationalization of mines. Surface mining in the
coalfield is concentrating on the exploitation of
developed pillars within 100m depth cover,
leaving the reserve below for any suitable op-
tion. The domain left over with reserve within
100-400m depth cover is amenable for impro-
vised pillar mining but except the introduction
of SDL and LHD, not much have been tried so
far. On date 57 mines of the coalfield are deploy-
ing 237 SDLs, 39 LHDs units. Initiation of continu-
ous miner in the coalfield is appreciable but the
system alone cannot serve the purpose unless suit-
able infrastructure is prepared. On date, seven
sets of continuous miners with shuttle cars are
operating in this field.

Exploitation of reserve below 400m is possible only
by longwall mining option. A good job has been
done in this direction and mines like Chinakuri,
the deepest mine of the country and worked by
Bengal Coal Company has gone to the deepest
horizon in the country. Today it is stopped at 730m
depth, waiting for a technological solution of min-
ing good quality coal from deeper horizons. Main
problems in this option are poor production and
low productivity. These issues are being solved by
adoption of fully mechanized longwall, which has
been successfully adopted for deep seated seams
with difficult roof condition in Chinese state mines.

The trial of mechanized longwall face failure in
Khottadih and sheetalpur mines should not be
a cause of disappointment and Jhanjhra mine
success should be the example for the coalfield.
The subsidiary by these minor modification has
improved its performance. Total coal produc-

tion from the underground was 9.4mt in 2021
registering a growth of 1.11%.

South Eastern Coal fields in Central India

The coalfield of Central India was discovered by
WW Hinter in 1888 which includes Umaria, So-
hagpur, Sahdol, Sonahat, Chirimiri, Pench Kan-
han, Hansdeo, Lakhanpur etc. in 5,345 sq. km area
with estimated reserve of 15,614mt under 1200m
depth cover. The coalfield in the Wardha Valley,
located in the Chandrapur district, spans an area
of approximately 4,130 sq.km. It extends across
the valley of the Wardha river, which is part of the
Godavari basin, encompassing Bhandar, New
Majri, Rajur-wani, Chandrapur, Ballarpur, and
Wamanpalli.

Approximately 99% of its superior quality coal
is available within 300m depth cover where the
pillar miningis continuing since long but have
been facing problems because of low production
and productivity. The excellence of pillar mining
was demonstrated in Churcha mine, where use of
shuttle car, gathering arm loader in flat seam made
miraculous performance by semi continuous haul-
ing system. Access through an adit equipped with
a belt conveyor carrying coal from near face to
railway siding resulted in peak achievement of
100,000 tonnes coal production in a month. Around
1980, the following options were implemented to
enhance both production and productivity:

1. Pillar mining with SDL and LHD

2. Depillaring by knife edge at Surakachar
3. Longwall mining in Banki Colliery
4

Mechanized longwall mining in Patha Khera
colliery

5. Mechanized face with powered shield, AFC,
shearer at Churcha mine

None of these options proved to be trend setter
in respect of production and productivity. Thick-
seams developed on pillar were the other prob-
lem of the mines. During the same period, CIM-
FR (erstwhile CMRI) developed the cable bolting
technique for supporting high roof to ensure full
recovery of coal under supported roof with the use
of SDL by intermediate technology.
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Cable Bolting for Depillaring Thick Seam

Depillaring of nearly 7m thick No. 3 seam of NCPH
mine developed on pillars along the floor under
Ponari hill was an innovative technology tried
with cable bolt support. It was nearly impossible
to adequately support the exposed roof during
depillaring using conventional methods such
as timber props, chocks, and even steel props.
None of these options, designed for a 7m high
roof, could provide the required 5-ton support-
ing strength due to their high slenderness ratio.
As an alternative, an old haulage rope anchored
in the immediate roof to coal band acting under
tension was able to offer support capacity up to
8 to 15 tonnes. The cable used to anchor the coal
and support the roof even after blasting the roof
coal remained anchored to the roof and the SDL
could get the blasted coal out to tub and haul the
coal out up to surface. The method was initiated in
Palel 15 under in october 1992 under the following
condition :

Thickness of seam 6.5 m

Bord size 2.5 mx 4.5m
Pillar size 22.5m x 22.5m
Number of pillars in the panel =~ 25

Pillar Dimension 22.5m

Depth of working 33-58m

Length of cables used for bolting 5.5m

The method required a large number of long holes
(see figure 6 (a)) for cable bolting and for ensur-
ing the safety of the workers. All the bords were
bolted before the start of the depillaring in con-
ventional mode with splitting and slicing and the
slices were supported by timber props (see figure
6 (b)), while the cable bolting was being installed.
The coal from the roof was loosened by blasting.
The method proved very successful in respect of
safety, production and productivity and coal from
all the panels of NCPH Mine were extracted with
record production of 65,000 tonne in a year. Recov-
ery of coal from within the panels varied within
74.3 to 80% and productivity improved from 2.0
to 2.8. Remarkably, this was the only pillar mining

alternative worked with profit in whole of the
Coal India Limited during 1996-98. The method
was subsequently tried at Madhujore and Khas
Kajora mine of ECL and mines of SCCL success-
fully. Have good scope for caving of thick seam
and the process might be improved using multi-

Figure 6(a) : Arrangement for full columng rout-

ing Figure 6(b) : Support during pillar
extraction

Contiguous Seam Depillaring under
Barunga Hill

Contiguous Zero seam under Bartunga Hill of
Chirimiri was developed along the floor leaving
thick section as a roof and a contiguous section
with 3m thick parting above was also developed
on pillars. The formation on the whole was very
weak, and the bord and pillar development in
both the sections was by roof bolt. This was the
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first and only timberless pillar mining of CIL. A
method with under pinning (figure 7), drilling
hole from the floor of the top section develop-
ment and installing a cable bolt with full length
anchoring including parting to roof of the bottom
section coal was conceived for depillaring of the
full seam. The system reinforced the parting and
supported the roof coal and even after the blast-
ing of the coal from the bottom section, fragile roof
remained undisturbed. The trial was initiated in
panel 4 in 1997 under the following condition :

No of pillars in the panel 14

Panel dimensions 160m x 48m
Pillar size 22m x 22m
Depth cover 47m to 139m
Total seam thickness 12m
Bottom section 6m

Top section 3.5m

Bord size 2.5m x 4.8m
Achievement

Average production/day 252tonnes
Percentage extraction 70%

oms 1.82

The method was conventional bord and pillar
method, coal loosened by blasting, loaded by SDL
to chain conveyor, fitting to main conveyor going
out through adit. The method was successful for
5m thick bottom section and upper contiguous
section mining under shallow depth. The method
was implemented with little capital investment,
proved to be economical in terms of productiv-
ity but was not able to improve the production
level. These methods were suitable for scattered
small deposits of the coalfield, where high capital
investment was economically not viable. Continu-
ous miner was thought to be the next option which
is proved to be a good option for seams under
depth cover with 400m depth.
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Figure 7 : Underpinning trial in Zero Seam of Bartinga Hill
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Continuous Miner in Zero Seam of Anjan
Hill Mine

First trial of Continuous Miner was initiated in
Chirimiri area to mine Zero Seam underneath
Anjan Hill. The system supplied by Dowty
included two shuttle cars, a feeder breaker, and a
mobile roof bolting machine. It became operative
in 2003. Zero seam in Bartunga hill was a contigu-
ous seam of total 12m thickness with 3.5 m thick
fragile laminated parting in between. The prob-
lem was tackled there by Under pinning across the
parting to 2.5m coal section left in the roof during
bottom section development.

In Anjan Hill area top section is reduced to 1.15m
and the parting is mixed stone band of nearly 2m
and bottom section is 5.1m. The roof was sup-
ported by roof bolts of 2.4m length. The condition
of the site where the trial was initiated is summa-
rized below

e DPillar size 33 x 33m
center to center

¢ Gallery width 4.8m

* Proposed extraction height 4.5m

e Width of split gallery 6.6m

e Width of slice 6.6m

e Depth 85m

The system deployed for caving of a thick seam-
worked very satisfactorily with the peak produc-
tion of 3,450 tonnes and the average production
of 2,100 tonnes per day. It encouraged the deploy-
ment of the Continuous Miners for depillaring
of moderately thick seams under shallow depth
cover. Next set of Dowty was introduced in Tan-
dasi mine of Western Coalfields Limited for depil-
laring of 3m thick seam under 260m depth cover.

Presently the company is deploying 12 CMs
(9 SHCM + 3 LHCM) in 10 mines, targeting 5.14mt
additional production from Churcha, Behraband,
Kurja-Sheetaldhara, Haldibari, Vijay West and Ra-
ni-Atari etc. The aggressive approach of the com-
pany has resulted in proving the scope of Continu-
ous miner for pillar mining of superior quality coal
up to 400m depth cover in thin to moderately thick
seams dipping up to 1in 7.

Godavari Valley Coalfield

Singareni coalfield of Godavari valley was discov-
ered by Dr King in 1871 in Khammam district and
the Singareni Collieries Company Limited (SCCL),
was incorporated in 1920. With the reorganiza-
tion of states, the controlling interest of SCCL was
vested with the Government of Andhra Pradesh
(now Telangana) and the Government of India
in 1956 with operational domain over Adilabad,
Karimnagar, Khammam and Warangal districts
of Telangana. An estimated 11,849mt of superior-
grade coal is found within a total area of 9,000
sq.km. This includes 6,990mt within a depth of
300 m, 4,486mt within depths ranging from 300 to
600 m, and 372mt within depths of 600 to 1,200 m.
The company is presently operating in 18 surface
mining projects and 24 underground mines with
intermediate technology to mechanized powered
supported mines to customized suitable technol-
ogy compatible to resource distribution. Thick
seam mining has been an additional challenge
for the mines of the area. The company has been
improving its performance in conventional pillar
mining and for thick seam mining invited collabo-
ration of Charbonnages de France for mining 11m
thick seam of Godavari khani No. 10 Incline 1989.
This was infact revisiting the technology initiated
by NCDC in Gidi mine.
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Figure 8 : Inclined Slicing of thick coal seam under artificial roofing

Subsequently, the same method was applied at
GDK-8, VK-7 and GD-11A mines in 2006. The
Blasting gallery method was also tried in Goda-
vari khani No.11 Incline mine but was abandoned
because of fire, strata control and maltfunctioning
of the remotely operated Load Haul Dumper.

SCCL has taken a number of steps to modernize
the mines by introduction of intermediate tech-
nology and was the first to introduce Load Haul
Dumper to extract pillars at GDK-9 Incline. The
company has added 104 side discharge loaders
and 37 load haul dumpers in the fleet and is plan-
ning to add several continuous miners also in the
fleet. Longwall technology was also introduced in
SCCL using road headers for drivage of gate road
ways for retreat longwall faces in 1978. At pres-
ent road headers are working in Kothagudem,
Yellandu, Mandamari, Srirampur and Godavari
khani group of mines for formation of longwall
faces. Fully mechanized longwall face was intro-
duced at GDK-7 Incline in 1983 with additional
twin face conveyor facility. Company has planned
12 more longwall faces in Jawahar Khani-5, Goda-
varikhani-llA, GDK-10A, GDK-9 Vakilpalli block,
Ravindrakhani-IA, Ravindrakhani-NT, Goleti 1
and 2 and Prakasham Khani-2 Inclines. Despite
all these efforts, the underground production of
SCCL mines has stagnated to 11 mt since 2009-10.
The performance of the year 2019-2020 was even
more alarming with only 8.66mt production from
underground mines compared to 55.37mt from
surface mines.

Summary

The scenario of coal reserve, quality, and distri-
bution in India shows three clear mining domain
and three national priorities and prime stake hold-
ers within are Coal India Limited (CIL) and the
Singareni Collieries Company Limited (SCCL).
Going a step closer, the demand is also of three
specific groups—inferior grade coal for ther-
mal power plants, superior grade non coking to
medium coking coal for industries and prime
coking coal for the steel plants. Inferior grade coal
reserve invariably in virgin belts was preferred
for the power sector and superior grade coal for
the industrial growth as per the national plans.
Extraction of inferior grade coal started
after 1973 in Singrauli, Korba and Rajmahal, to
ultimate depth with concurrent reclamation and
rehabilitation.

Surface Mining of Superior Grade Coal

Surface mining of superior grade coal was start-
ed in Raniganj and later started in Jharia and
all the coalfields because of its capacity of quick
mass production from shallow cover, often leav-
ing some seams underneath, external dumping of
the burden and causing extensive land, water and
environmental pollution. They are preferred
because of better production and productiv-
ity compared to conventional pillar mining. Dur-
ing 2021-22, the production share of surface and
underground mines in some of the companies is
summarized below in table 7 :
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Table 7: Surface and underground production of some selected companies

Company | Surface production (Mt) | Underground production (Mt) | Total Production (Mt)
BCCL 29.71 0.81 30.52
ECL 23.43 9.00 3243
SCCL 58.57 6.45 65.02
SECL 130.99 11.53 142.52

The coalfields where these companies operate con-
stitute the primary repository of high-quality coal.
The bord and pillar mining method has been em-
ployed in these regions for over 100 years. Until
the 1970s, they had limited knowledge of surface
mining; however, they are now inclined towards
adopting surface mining practices. With this the
very attitude of the mine operators changed ignor-
ing the underground mining and preferred sur-
face mining. The author had personal experience
of this change while conducting a field trial for
mining thick seam in fourth slice by mixed system
of support. It was technically very successful, but
the production was only 200 tonnes a day. The au-
thor once asked the area's management to visit the
coal face, assuming that their presence might en-
hance production. However, the request was de-
nied with the explanation that traveling a 2 km dip
Incline to reach the face, spending an hour there,
and then returning uphill might result in only a
modest increase in production from 200 to 250
tonnes. On the other hand, if the management's
empty car moves in the nearby surface mine, the
production could see a significant boost of 500
tonnes.

The emergence of this situation, despite signifi-
cant challenges in land acquisition and environ-
mental concerns, is not difficult to comprehend
in the foreseeable future. The performance of
underground mines had plateaued by the end of
the 1960s, showing stagnation in production and
productivity, despite advancements in technol-
ogy such as "off-the-face blasting of coal." The
Chari Committee went so far as to recommend
the closure of certain mines due to their negative
growth. To address this decline and revitalize un-
derground mining, the following measures were
implemented :

. Initiation of Intermediate technology — use of

SDLs and LHDs for improving the produc-
tion, but the equipment so identified were
mainly to minimize the drudgery of miners as
a little has been done in system management
of extraction, hauling and support. In techno
economic perspective this may be useful for
pillar mining within 1 in 7 gradient in all the
coalfields but with the system modification.

The introduction of longwall technology, a
panacea for low production and productivity
was introduced in Moonidih Mine by NCDC
and subsequently tried in all the fields with
capital intensive modern mining technol-
ogy — powered support, shearer and AFC etc.
Despite deployment of fully mechanized
capital intensive longwall technology and
40 years of experience, the production for
the panels is still in around 0.5 million tonne
annually and even the best mechanized long-
wall face is waiting for 1 mt production figure.
This technique encountered similar challenges
in U.S. mines. However, through organiza-
tional improvements, the utilization of high-
powered supports ranging from 350 tons to
over 900 tons, the incorporation of high-power
shearers, and the implementation of continu-
ous miners for heading drivage in longwall
panel development, along with enhancements
in coal quality, it has thrived successfully.
Although there is no documented scientific
study examining the factors contributing to
the failure of this established technology in In-
dia, some key issues have been identified as
follows :
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* Frequent failure or malfunctioning of
face equipment.

e Down time of the face because of mis-
management

¢ System operation, resulting in over 50-
70% down time

¢ Discontinuous system for coal handling
from face to surface

* Mismatching of the vertical hoisting
system

* Long time requirement for transfer of
the face equipment to other face

* Delay in preparation of the operational
panels

Longwall technology is the only option for min-
ing seams below 400m and despite these failures
a concerted effort should be made to customize it.
The steps adopted for the mining of deep seated
coal by State Mines in China may be perused for
guidance.

C. Continuous miners entered the domain of
pillar mining for depillaring Zero seam un-
derneath Anjan Hill has set an example of av-
erage 0.6 Mt annual production even during
the first panel. Credit for the performance of
this efficiently modified CM goes to 1) access
through adit, 2) conveyor layout from the pan-
el to surface 3) flat seam and 4) seam of ideal
mineable thickness. The like system is operat-
ing in 9 mines of SECL. It is working success-
fully for depillaring 5m thick seam in Jhanjhra
and Shyamdundarpur mines of ECL for depil-
laring of 4.54 to 4.8m thick seam. This may
prove to be an ideal option for pillar mining
within 400m depth and in seams up to 1 in 7
gradient.

Conclusion

The coal companies have the target of mining
medium coking and superior grade non-coking
coal in the states of W. Bengal, Jharkhand, Chhat-
tisgarh, MP and Telangana within 100 to 1200m
depth cover. These coalfields are densely popu-
lated and urbanized with infrastructural facilities

like rails. roads etc. The failure of the surface min-
ing proposal to 500m depth cover in Mukunda
blocks of Jharia coalfield shows the hindrances in
scientifically planned surface mining in these coal-
fields. Small scale surface mining is not a suitable
option for extraction of superior grade non-coking
to coking coal mining in the major coalfields hav-
ing several seams unless it ensures decoaling of the
mining area, concurrent backfilling of the burden
and scientific reclamation and rehabilitation. The
surface mining in case of fire hazard is an excep-
tion but that too needs reclamation of the pit after
the removal of hot coal etc.

Underground mining stands as the sole method
for extracting high-grade coal, with the approach
varying based on deposit depth and accessibility.
Drawing from a wealth of experience spanning
more than a century, deposits have been catego-
rized into shallow deposits, covering depths up to
400 meters, and deep deposits beyond this thresh-
old. Extensive mining activities have been con-
ducted within the 200-meter depth range across
various fields, with successful exploration reach-
ing depths of 400 meters in select areas of the Rani-
ganj coalfield in West Bengal. Notably, deep-cov-
er deposits remain largely untouched, with only
Raniganj coalfield witnessing exploration activi-
ties in this category, presenting virgin territories
across other coalfields. The following summary
outlines viable options, each carrying a fair chance
of success :

Mining shallow deposit

Bord and pillar mining has been done in India
in seams dipping upto 30° in seams up to 30m
thickness by horizontal slicing; forming pillars
with drivage along the foot wall and hanging
wall. Next slice underneath was developed be-
low a 2-3m thick coal band in the same manner
by forming pillars up to 150m depth cover before
1937 in Jharia coalfield. The general gradient of the
seams in rest of the coalfield and other coalfields
with superior grade coal varies within 1 in 7 and
the coal beds of Central India are flat with 1 in 50
gradient. Pillar mining manually as such has been
very popular method for centuries.
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The future mechanization for mining seams with-
in the gradient in 1 in 7 and depth 200 to 400m
which is compatible to large coal reserve in all the
major coalfields, Continuous Miners can be used
for mass production of coal. Reserve within 300
to 600m depth and small reserve in seams below
600m depth in Jharia, Raniganj, Sohagpur, Chiri-
miri and Godavari basin coalfields requires cus-
tomization of longwall mining technology. The
plan should be prepared to extract coal from un-
derground with mass production, high productiv-
ity with conservation of the reserve.

1) Pillar Mining under protected surface features
Development :

Development of bord with stable pillar up
to 4.8m height

Development in slices with minimum 2m
thick parting in between

Development in slices with packing/stowing

Wide Stall mining with sandstowing / stone
packing in thick seams

Development in thick dipping seam in
Horizon mining

Thick seam in slices in conjunction with sand
stowing
Technology Options :

Intermediate with- SDL/LHD, drill & haulage
etc

Mechanized development- Continuous miner,
LHD etc

Depillaring - where surface subsidence allowed :
Caving of seam to 4.8m thickness- convention-
al splitting and slicing
Caving of thick seam with cable bolt, splitting
and slicing

Pillar extraction by NEW Method- Non effec-
tive width of panel

Longwall mining of developed pillars

Underpinning method for thick Contiguous
Seam

Thick seams — Inclined slicing under artificial
roofing

Thick seam Inclined slicing in conjunction
with stowing

Shortwall mining of developed pillars

Continuous Miner in seams upto 5m thick flat
seams

Technology Option — Intermediate technology option
with SDL /IHD etc

Mechanized mining technology

Continuous Mining layout with Powered sup-
port shearer, AFC combination

2) Mining of coal below 400m Depth Cover

Mechaanized Longwall mining of moderately
thick seams

Shortwall mining of moderately thick seam

Sublevel caving and or integral caving in thick
seams

Inclined slicing of thick seam in conjunction
with stowing

Technology Option
Powered support, shearer, AFC on the face

Continuous miner with mobile bolter for gate
road development

Deployment of fully mechanized longwall face
equipment and continuous miner in combina-
tion or alone in different conditions are meant
for mass production provided they are of proper
capacity, deployed in suitable mines with befit-
ting infrastructure. Past experience has revealed
deployment of powered supports of under capac-
ity, resulting in poor performance in ECL, BCCL
and SCCL mines. The longwall system failure was
faced by the US mines in early days of its introduc-
tion when more than 10 faces failed under differ-
ent conditions. Lesson, they learnt was to deploy
shield support of 500 to 1000 ton capacity and use
high power shearer to cut large amount of coal
and matching continuous system through adits.
Indian coal measure formation of Barakar series is
known to have competent roof, intrusion of dyke
and faults and therefore, need detailed geological
study be done in advance.
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Geo-engineering Study for System Selection

Gondwana coal measure formation in India, com-
petent in nature is extensively folded, faulted
disturbed by intrusion of dykes or sills. Selection
of site, and system capacity definitionis very much
influenced by strata behavior. It needs advanced
geo-engineering study of the formation. The author
highlights the commitment of the USSR research
team in meticulously assessing the feasibility of
extracting coal from the bump-prone Dishergarh
seam at the Chinakuri mine. This dedicated team
collaborated with CMPDI and the Regional Insti-
tute in Asansol, dedicating almost a year to the
comprehensive study. The author actively con-
tributed to various aspects of the investigation
conducted by the team :

1. Characteristic of the immediate roof; re-
covering the immediate massive roof sec-
tion from 4 boreholes in two corners of the
proposed panel by using double tube core
barrel.

2. Detailed physico-mechanical property of the
formation to identify weak horizons

3. Identification of horizons with characteris-
tics of moisture softening

4. Inject water to the identified horizon to see
the water absorption and correlate the same
from the laboratory study of the core.

5. In-situ strength of the coal for defining the
size of pillars around the panel.

The project was dropped after detailed study
because of the reasons best known to the plan-
ners but the mining in the deepest coal mine of the
country came to an end and is waiting for its re-
vival. The longwall face of Churcha mine; working
under thick massive sill with thick stratified for-
mation as the roof. This section was not explored
in depth for its characteristics and the face operat-
ing with excellent performance in collaboration of
British Mining Consultant collapsed with the first
periodic weighting. The destiny of Balihary proj-
ect was sealed because of a few dykes crossing the
face. The information is just a caution in deciding
capital intensive longwall technology.

System Selection

Longwall faces in future should be equipped with
higher capacity like that of Australia and South
Africa. The produce by such system should be
hauled to surface in continuous manner through
matching face conveyor to gate conveyor, and
main conveyor to surface.

As the adits are not common in India, should have
a pair of inclines; one exclusively for coal hauling
driven in place of shaft sinking to make the system
continuous, capable to transport produced amount
of coal. Inclines are more amenable to modifica-
tion or handling increased production.

The pioneers of mining industry of India in 1950
conceived the idea of technology transfer along
with the import of some equipment and therefore
established MAMC, Durgapur to help in absorp-
tion of the technology. This is the right time to club
this clause with bulk import of the shield support
shearers and continuous miners to meet the rising
demand of tomorrow.
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TECHNICAL ARTICLE

SUSTAINABLE COAL MINING

AND MEASURES FOR ENERGY

TRANSITION TOWARDS NET ZERO AT SECL

Dr. P.S. Mishra', Sanjeev Kumar?

I Abstract

Coal and coal-related emissions are both critical issues as world is facing with the twin crisis
of energy availability and global warming. Coal is both the largest emitter of energy-related
carbon dioxide (CO,) — 15 Gigatons (Gt) in 2021 — and the largest source of electricity gen-
eration, accounting for 36% and a significant fuel for industrial use. While integrated ac-
tion plan for the de-carbonization is attracting global attention, containing emissions from
coal must be given the highest priority. The recent political developments arising out of
Ukraine war has led to energy crisis over large part of the globe and even those countries
which had declared target dates for achieving net zero emissions are taking a fresh look at coal.

However, for country like India, it is not feasible to phase out coal in the coming decades, since it is
the mainstay of the energy security of our nation since long and meets more than 55% of total energy
need of the nation and accounts for more than 70% of total electricity being generated in the country.
Further, considering continuous exponential surge in energy demand and non-availability of an
affordable and reliable alternative source of clean energy in meeting the energy need of
the country, coal is bound to remain the dominant source of energy security of our coun-
try for at least 2-3 decades more. In India coal also provides large employment and
the economy of major coal producing states is largely dependent on coal. We there-
fore must plan our move towards transition to Net-Zero with great amount of care.

However, in alignment with the India’s commitment to achieve net zero emission by 2070, there is
complete consensus that the coal mining must undergo such a transformation, wherein coal min-
ing as well as net zero both can co-exist. CIL and its subsidiary companies have already started tak-
ing voluntary actions towards decarbonization and achieving Net-Zero. SECL, which is one of the
subsidiary companies of CIL is committed to achieve net zero in line with our nation and the
holding company CIL and we are confident that we’ll do it in a time bound manner. This
Article is an effort to provide a glimpse about how SECL is planning to achieve Net-Zero.

I Introduction :

Net zero, the most commonly used approach,
refers to an ‘equilibrium’ state where all anthro-
pogenic GHG emissions are matched by their
removal (Fig. 1). A widely recognized defini-
tion of ‘net zero” is given by SBTi (Science Based

Target initiatives) as a credible, science-based target
aiming to “achieve a state in which activities within
the value chain of a company result in no net im-
pact on the climate from Green House Gas (GHG)
emissions.”

!Chairman-cum-Managing Director, South Eastern Coalfields Limited, Seepat Road, Bilaspur — 495 006, Chhattisgarh

Email:cmd.secl.cil@coalindia.in
’General Manager (Min)/CS to CMD, South Eastern Coalfields L
Email:gmcs.secl.cil@coalindia.in
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Carbon neutral/ net zero emissions
Any remaining emissions are compensated through offset initiatives

Carbon emissions (ktC02e)

Absolute zero emissions
No emissions

Fig.1: Net Zero equilibrium curve

Achieving net zero emissions, is an extremely
complex process and requires a multipronged
approach, encompassing a range of abatement
options, including reduction of resource intensity,
replacement of emitting sources and offsetting
emissions.

South Eastern Coalfields Limited (SECL) has
taken several measures for sustainable coal
mining, energy transition, development and
adoption of Renewable Energy, Energy Effi-
ciency and conservation measures in its busi-
ness etc., which has resulted in substantial
reduction in GHG emission. Measures taken by
SECL are shown below Fig. 2.

8. Closing of abandoned & Disused Mines °
7. Digitalization — Digital

Transformation
5. Adoption of Green & Clean Coal Technologies
— SMs/CMs/HW/SCG/CBM/CMM, etc.

MAJOR

FOR NET
ZERO AT
SECL

6. Green Cover Enhancement —
Accredited Compensatory
Afforestation (ACA)

Initiatives by SECL towards Net Zero & Energy Transition - Overview

° 1. Promotion of UG Coal Production.

INITIATIVES

Fig.2: Initiatives taken by SECL towards Net Zero & Energy Transition

2. Foray into Solar Power generation
contributing growth of low carbon electricity

3. Efficient Mechanized Coal Evacuation
(Rapid Mechanized FMC Projects)

4. Energy Efficiency Measures—LED/Evs/Energy
Efficient AC/Fan/Motors/Auto Timer Street Lights
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Promotion of Environment Friendly Under-
ground Coal Mining

On the global scenario, out of the 4.2 BT of coal pro-
duced by China, more than 90% of its coal comes
from underground mines. About 37% of coal in
USA and 50% in South Africa are produced from

underground mines. Almost 50% of the world coal
comes from UNDERGROUND mines. Europe has
already stopped opencast mining and has relied
mostly on underground production. Percentage
share of underground production in major coal
producing countries in shown in table 1.

Table 1: Contribution of underground production in total coal production

Country Production Consumption | Share of underground | Share of Coal
FY23 (MT) FY23 (MT) production In Energy Mix
India 893 1,115 4% 55%
China 4,237 4,250 90% 54%
United States 535 465 37% 12%
Australia 446 64 23% 29%
South Africa 255 159 50% 71%

It can be seen from table 1 that the contribution of
underground production in India is below 4% of
the total coal production. Though, the total coal
production in India has increased manifold from
a modest figure of 87 MT in 1974-75 (just after
nationalization) to 893.2 MT in 2022-23, the per-
centage share of underground coal production
has declined from 75% to 3.9% respectively in the
corresponding period. As shown in figure 3, while
the opencast and total production have increased

EVE ’-—-"-’/:;—'EE}E:-—-: - - 6235
- -
1974-75 1994-95 2004-05
- =-UGCoal Prod. —

- -Total Coal Prod.

considerably, underground coal production in
India has either remained stagnant or deceased
in this period. Indian coal production compa-
nies ought to reflect on the fact that if China
can achieve over 90% of its total coal production
from underground mines, and if half of the world's
coal production comes from underground, there
is no apparent reason why India cannot increase
its underground production to 1 billion tonnes or
more by 2030.

o 1000.00
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-- 400.00
200.00
i -48.5} ______ 3 4 85 0.00
2014-15 2022-23

-- --0C Coal Prod.

Fig.3 : Underground and opencast coal production trend in India over five decades

The underground coal production of SECL, which
came into being in 28th November 1985, has also

come down from 15.13 MT (44.2%) from its year of
inception to just 11.64 MT (7%) in FY’23. The trend
is shown in Figs. 4 and 5.
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Fig.4 : Underground and opencast coal production trend of SECL over four decades
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Fig 5 : Trend of underground production of SECL during past ten years

Underground coal mining in India stands as a
pivotal force in shaping the nation's energy land-
scape while concurrently addressing critical envi-
ronmental concerns. The imperative to accelerate
the declining trend in underground coal produc-
tion over the next two to three decades is para-
mount for safeguarding ecosystems, achieving
environmental sustainability, and minimizing dis-
turbance to forest lands and surface features. The
significance lies not only in meeting the escalating
energy demands of a burgeoning population but
also in ensuring responsible resource extraction.
Unlike surface mining, underground coal min-
ing minimizes ecological challenges by mitigat-
ing habitat destruction, water pollution, and the
release of harmful particulate matters. By delving
beneath the earth's surface, this method offers a
sustainable alternative that preserves the delicate
balance of ecosystems. Further more, the mini-
mal disturbance of the water table enhances the

longevity of vital water resources, addressing a
critical need for sustainable development. In the
pursuit of a more sustainable energy future, the
increased production of coking and superior-grade
non-coking coal through underground mining
becomes imperative. This strategic shift not only
bolsters the nation's energy security but also aligns
with global efforts to transition towards cleaner
energy sources. As the world grapples with the
challenges of climate change, underground coal
mining in India emerges not only as a pragmatic
solution to energy needs but also as a conscientious
step towards harmonizing economic progress
with environmental stewardship. It signi-
fies a commitment to responsible resource
management and a vision for a future where
energy  security coexists with ecological
resilience. Fig.6 provides a brief illustration of the
factors driving the increase in underground coal
production in India.
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Fig.6 : Justification for Advocating Underground Coal Mining

Coal demand of the nation is increasing astronom-
ically, which cannot be met only through opencast
mining. In FY 2022-23, total coal consumption in
India was around 1,115 MT, while indigenous
supply of coal was around 893.2 MT, necessitating
import of about 237.7 MT coal, with import value
of 3.84 trillion rupees (48.04 billion USD). India
having the 4th largest coal reserve in the world with
over 361 BT of total coal resources and about 187
BT of proved coal resource (As on 01.04.2022), can-
not afford to spend such huge foreign exchange in
importing of coal. Importof coking coalissome how
acceptable due to non-availability of low ash
coking coal in India but import of non-coking
coal, especially that of power grade coal, can
be completely stopped if coal production is in-
creased. The Ministry of Coal has vision to com-
pletely stop the import of non-coking power
coal by 2025-26, which can only be possible if
India increases coal production, both from open-
cast and underground coal mines.

Further, as more than 55% coal reserves of India
is amenable to underground coal mining with the
present technology, we have no other option but
to shift towards the underground mining.

India is an “Energy Deficit’ nation despite having a
lower per capita energy consumption in the
country. The per capita energy consumption in
India is about 1218 KWh while it is 5985 KWh in
China, 10,318 KWh in Australia, 11585 KWh in
South Africa and about 13,075 KWh in USA. The
per capita energy consumption of India for the
year 2022 stood at 1,200 KWH, which is about 17
times lower than the world average of about 21,039
KWh. Energy consumption in India has more than
doubled since 2,000 to 2,020 and the energy de-
mand and consumption is further projected to be
doubled by 2040. Further, with a projected popu-
lation of about 1.64 Billion of the country by 2047,
the energy security of the country shall be facing
stiff challenges in meeting the energy demand.

India must increase the production of coking coal in
view of the National Steel Mission 2017 to increase
crude steel production from the present 125 MT
to 300 MT by 2030, which is possible only through
underground mining.

Pressing need for underground coal mining is
also due to increasing socio-environmental and
regulatory difficulties associated with opencast
mining. As opencast coal mining is associated
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with more negative externalities as compared
to underground coal mining, opencast mining
is becoming increasingly difficult due to its high
socio-environmental cost and increasingly so-
cietal unacceptance. Apart from environmental
aspects, land acquisition and R&R issues are also
proving to be major hurdles in starting opencast
coal mining projects and expansion of the exist-
ing ones. The importance and relevance of un-
derground mines is greatly enhanced when the
high environmental and social cost is considered.
Underground mining is preferable due to lesser

financial, social, and environmental burden and
due to its wide applicability indeep seated seams.

Accordingly, the Government of India (GOI) has
kept target of producing 125MT coal by FY 2030.
In line with the GOI’s target, Coal India Limited
(CIL) has envisaged to reach 100MT by 2027-28
from the current levels of 25.5MT, in which the
contribution of SECL would be 30.97MT. Table 2
displays the projected underground coal produc-
tion of Coal India Limited and its subsidiaries for
the next 5 fiscal years.

Table 2 : Projected underground coal production of CIL and its subsidiaries

Fiscal Year 2022-23 2023-24 2024-25 2025-26 2026-27 2027-28
Actual (MT) Assessed Projection (MT)

ECL 8.97 9.50 12.17 17.32 22.10 27.75
BCCL 0.69 1.74 4.37 8.31 10.68 1291
CCL 0.86 0.85 1.87 3.29 5.21 7.00
NCL - - - 2.00 5.00
WCL 2.89 4.62 5.75 8.35 10.06 12.33
SECL 11.64 13.54 15.76 19.76 23.82 30.97
MCL 0.44 0.90 2.23 2.75 3.48 4.88

CIL 25.49 31.15 42.15 59.78 77.35 100.84

SECL has already started reversing the trend of
underground coal production from the FY 2022-23
and is poised to cross 30 MT coal production from
underground mines by FY” 28.

To enhance underground production and produc-
tivity SECL is adopting the following strategies :

o Introduction of more and more of Continuous
Miners, wherever feasible.

o Implementing large number of Highwall
Mines to improve percentage of extraction and
exploit idle coal which otherwise would be
lost forever in the old/discontinued/running
opencast mines.

o Planning high capacity underground mines
with higher degree of digitization.

o Revival of loss-making mines, wherever

possible through introduction of mass produc-
tion technologies (MPT).

o Identifying seams amenable to Longwall
mining in virgin area and within the lease-
hold area of mines where upper horizons are
de-coaled and where possibility exists to
extract lower seams.

o Improvement in productivity of the
current mines through re-engineering and
amalgamation.

SECL has presently 12 CMs (9 SHCM + 3 LHCM)
running in 10 different mines with cpacity of 5.14
MTY. However, SECL has planned to commis-
sion total 57 CMs - 51 CM (18 SHCM+33 LHCM)
without PFT and 6 LHCM with PFT. LOI for com-
missioning of 7 CMs (2 SHCM + 5 LHCM) in 3
additional mines for a capacity of 2.81 MTY has
already been issued while schemes have approved
for commissioning of 13 CMs (3 SHCM + 9 LHCM)
in 5 additional mines for a capacity of 5.57 MTY.
Out of these 13 CMs, NIT has also been floated
for 11 CMs.
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SECL has also plan to commission one more High-
wall Miner at Sharda Mine in addition to the 02
HW Miners already in operation there. SECL is
also exploring possibilities for Longwall Mining at
Kewai patch of Hasdeo Area.

Low

capacity
Mines

*Chances of
Fire, Explosion
& Innundation

*Viability of UG
Mines

ChallengesU
G Mining

*Strata
control &
ventilation
issues

However, enhancing coal production from un-
derground mines to such high level will need
addressing of various challenges, which the Indi-
an underground coal mines are facing presently.
The various challenges which must be addressed
are presented in Fig.7 below:

Low

Productivit
y

Lower %
Extraction

Fig.7 : Challenges of underground coal mining

Suggestions for addressing the challenges :
A. Addressing viability of underground mines :

(i) Underground Mining being an environmen-
tally friendly method and having added
advantage of assured quality, relaxation/
policy intervention is required in pricing
mechanism of coal mined from underground.
Composite pricing/cost-plus pricing/e-auc-
tion may be considered, as the case may suit.

(ii) Entire underground coal production to be sold
in open market through auction.

(iii) For viability of the underground projects where
grades are G6 and above, there is need for the
review of 12% IRR criteria to encourage
underground projects.

(iv) Policy intervention is also needed regard-
ing the mandate of taking of surface rights,

even if there is very little chance of subsid-
ence due to underground mining. Permission
may be granted on the basis of scientific study.
Acquiring surface rights entails huge cost,
which must be reviewed.

(v) Re-imbursement of Backfilling cost if the mine
goes for PFT/Backfilling.

(vi) Indigenization of equipment as currently,
most equipment are imported impacting
project cost.

B. Addressing lower production and productivity :

(i) Introduction of Mass Production Technolo-
gies.

(ii) Planning for more longwall faces preferably in
deeper seams be done.

(iii) Performance linked incentive or tax relief to the
indigenous machine manufacturers.
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(iv) Collaborations/Joint Venture with interna-
tionally reputed equipment manufacturers.

(v) Creating more Innovation Centers for heavy
engineering.

(vi) Development of multi-skilled workforce for
reduced manpower deployment

(vii)Recategorization of underground projects as
Category-B2 projects.

(viii)Grant of permission for underground develop-
ment after Stage-I.

(ix) More coal blocks for underground mining be
put up for auction and incentivizing new coal
block owners who opt for underground block.

C. Addressing lower percentage extraction :

(i) More Highwall mining should be planned in
conjunction with paste-fill technology in such
cases to get higher % of extraction, say 60-70%
(whereas it is normally around 33%).

(ii) Back-fill/stowing technology needs big leap if
the seams locked in pillars are to be extracted
and UNDERGROUND production capacities
are to be augmented.

(iii) CIL is saddled with around 5 BT in developed
pillar for which DGMS may be perused for re-
laxations for possession of land. Statutory re-
laxations/ Policy interventions is required.

D. Addressing strata control and ventilation
issues :

Policy interventions is needed to get help of over-
seas expertise and engaging technical consultants
to address strata control and ventilation issues.
For better ventilation standards, systems applied
in advanced countries may be adopted and sur-
face cooling systems, peripheral ventilation and
borehole ventilation may be thought of depending
upon the size of panel. Relaxation in regulation for
ventilation in case of MPT may be sought.

E. Addressing fires/explosions/inundation :

(i) Developing system of pre-drainage of meth-
ane from seams, when it contains even 2-3

m® per tonne coal produced. This can make
operations very safe, and possibilities could be
explored to tap this gas for commercial use.

(i) Enforcement of compliance culture in the
mines.

F. Addressing low-capacity mines:

(i) Planning of higher capacity underground
Mines of more than 2 MTPA Capacity.

(ii) For MPT, bigger size panel be planned which
is not the case presently due to incubation
period restriction. Size of underground blocks
should be 10-15 sq.km. for planning large
size panels for underground mining. Incuba-
tion period can be varied with mass inertiza-
tion to avoid spontaneous heating as has been
followed in Australian mines.

SECL has always remained the pioneering as
well as the highest underground coal producing
subsidiary of CIL. The company has geared
up to enhance underground coal production
astronomically in line with the plan of CIL/MoC.

Foray into Solar Power

As per an internal assessment by SECL, the
electricity consumption by SECL for FY 2022-23
was 988 Million Units (MU), which translates to
around 626 MW of solar power generation capac-
ity for achieving net zero against this consump-
tion of electricity. The total solar energy generat-
ed during 2022-23 was 1,04,617 units through its
installed Rooftop Solar plants in Johilla, J&K and
Hasdeo Areas, resulting in reduction of about 90
Te of CO,.

SECL is striving to achieve a solar power
generation capacity of 626 MW as a crucial
component of its Net Zero initiative by the
fiscal year 2025-26. The company's step-by-
step plan for achieving Net Zero electricity
consumption is illustrated in Fig. 8.
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Fig 8 :Year-wise plan for Net Zero for Electricity consumption

Installation of Rooftop Solar Power Plant on
Buildings of Various Areas of SECL :

Rooftop solar plant with capacity of 580 kWp was
successfully commissioned in SECL and a
Letter of Acceptance (LOA) has been issued
for the installation of a cumulative capacity of
4000 kW grid-connected rooftop Solar PV Plant
on 5th october 2023. This installation will be
spread across various buildings in different
areas.

Installation of 40MW ground mounted grid
connected Solar Power PV Plant on SECL’s own
land at Bhatgaon and Bishrampur Areas under
CAPEX model :

Civil work and the supply of materials/machin-
ery are currently underway. A 20MW Solar PV
module has been supplied to the site, with a 5

MW module currently in transit. Additionally, the
installation of 18.5MW of solar modules has been
completed at the Bhatgaon site. The 10 MW solar
plant has been commissioned and is undergoing
a trial run.

Installation of 40 MW (1st Phase) Ground
Mounted Grid Connected Solar PV Power Plant
on SECL’s Own Land at Johilla Area of SECL
under CAPEX model :

Detailed Project Report (DPR) of 40 MW has been
prepared by M /s CNUL.

Moreover, Installation of 1.5 MW (AC) floating
solar plant at Trench-1 of Sharda opencast mine of
Sohagpur area, SECL is also in progress.

Environmental impact of commissioning of 626
MW of Solar Power plant are summarized in
Table 3.
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Table 3 : CO, avoidance through commissioning of 626 MW of Solar Power Plant (SPP)

Parameters

626 MW SPV plant

The Annual generation

Approx 1001.6 Million Units (MU)

CO, Emission Reduction per year

= 626*1.6*1000000%0.8 = Approx 801 Kilo tons of CO,

A. Financial Resources and Investing in Green
Energy

Total investment in installation of the 626 MW
SPP will depend on the mode of installation
of the solar plant (CAPEX, PPE and Revenue).
In addition, SECL is also exploring to invest in
other projects like, Floating Solar Plants. The in-
vestment in solar projects identified/ under
execution over CIL land are presently being
financed through CAPEX mode of company.
Other Pan India projects are being planned to be
financed through debt to be sourced from com-
mercial banks and financial institutions.

Cost of project for installation of rooftop 4,000
kWp is around 19 crore. Total Project cost includ-
ing EPC, PMC, and O&M charges (for 10 years)
for Installation of 40MW ground mounted grid
connected Solar Power Plant on SECL’s own
land at Bhatgaon and Bishrampur areas under
CAPEX model comes to ¥180 crore. Likewise, to-
tal estimated cost of project for installation of 40
MW Ground Mounted Grid Connected Solar
Power Plant on SECL’s own land at Johilla area of
SECL comes to ¥ 286 crore inclusive of 10 years
O&M and GST. The estimated cost of the project
as provided by CMPDI for Installation of 1.5 MW
(AC) floating solar plant at Trench-1 of Sharda OC
mine of Sohagpur area, SECL is around 14 crore.

B. Developing Skills for Clean Energy

Solar cells at subsidiary level have been devel-
oped to implement RE projects efficiently and in
time bound manner. Training and development
of executives of solar cells are being conducted
to enhance the technical and managerial skills at
reputed institutes like National Power Training
Institute (NPTTI) etc.

Efficient Mechanized Coal Evacuation - First
Mile Connectivity (FMC) Projects

SECL is advancing its efforts to facilitate the
smooth and efficient movement of coal, char-
acterized by automated loading onto railway
wagons with minimal human intervention
through its FMC Projects. FMC projects offer a
focussed and systematic approach for reducing
carbon emissions in coal transportation. It opti-
mizes coal transportation process by streamlin-
ing movement from mines to destinations, there
by minimizing the carbon footprint per unit of
coal transportation. By curbing traffic congestion
and minimizing the road transport, FMC projects
reduce emissions from vehicular exhausts and
enhance safety. Automation and optimization of
coal loading significantly reduce carbon emissions
significantly.

For quicker and quality loading of coal having
environmentally friendly benefits, SECL under
‘First Mile Connectivity Projects’, has identified 16
projects (09 projects in Phase-I, 05 in Phase-III & 02
in Phase-IV) with 206.9 MTPA.

In Phase-I, SECL has undertaken 9 FMC Projects,
with a cumulative capacity of 145.90 MTPA. Three
(03) of these projects, with a combined capac-
ity of 70 MTPA, have already been successfully
commissioned. Moreover, an additional 05 proj-
ects of 45.90 MTPA capacity, are poised for com-
missioning during the fiscal year of 2023-24 and
01 project of 30 MTPA is expected in FY 2024-25.
The total capital investment in phase-I FMC proj-
ect is around 4000 crores, including the capital
investment which will be incurred in development
of FMC lined sidings.

In Phase - III, 05 projects, including 03 MDO iden-
tified projects, namely Pelma, Madannagar and
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Durgapur OCPs, with an aggregate capacity of 47
MTPA are under implementation and are planned
to be commissioned by FY 2028-29.

Recently, 02 FMC projects viz. Porda Chimtapani
(10 MTPA) and Rampur Batura (04 MTPA) have
been identified to be commissioned in Phase-IV.

Post materialization of FMC projects in Phase I, I1I
and IV, along with previously operational CHP
Silos of 36 MTPA capacity, the grand total mecha-
nized coal loading capacity of SECL will be about
242.9 MTPA by FY 2028-29.

So far, FMC projects were being commissioned in
projects having capacity of 4AMTPA or more. Look-
ing ahead, SECL has plan to introduce the FMC
concept into all its future mining projects, wher-
ever they are techno-economically feasible. This
forward-thinking approach underscores SECL's
commitment towards sustainable growth by
reducing carbon footprint.

Energy Efficiency Measures

SECL has adopted of a mix of energy efficient
measures with implementation of energy efficient
appliances, motors, and auto timer streetlights.
These measures resulted in a reduction of 9.6 kt
CO, emissions in FY’23. Total savings on energy
was 11.82 million KWh (units) as a result for FY23.

A. E-Vehicle in CIL and its Subsidiaries

Presently, SECL is mostly hiring the services of
light vehicles instead of purchasing the same.
Light and medium light vehicles like Jeep, Car, and
Ambulances etc. are being hired at area level and
SECL HQ level. A few vehicles which are normally
used by higher ups are purchased, maintained and
operated departmentally.

Since 2021-22, SECL is giving special emphasis on
purchasing / hiring of electrical vehicles at differ-
ent Mines, Areas and SECL HQs. In FY 22-23, SECL
has deployed 19 Nos. of Electric Vehicles (EVs) on
hiring basis in different Areas. In FY 23-24, 11 Nos.
of EVs on hiring basis has been deployed. Anoth-
er 06 nos. EVs for procurement is under tender-
ing process and 4 nos. EVs on hired basis is under
tendering process.

B. Use of LED Light and Energy Efficient
Appliances

Replacement of more than 1.5 lakhs high wattage
lights and conventional light fittings with energy
efficient LED lights for quarries, underground
mines, street lights, offices, and townships is go-
ing on. This transition to LEDs has resulted in
significant energy savings.

In FY 22-23, 34119 Nos. of LED lights fittings
has been installed at different mines, offices
and establishment of SECL. Total energy sav-
ing of 1,18,19,163 Units/year and 9692 Ton/year
carbon offset created in FY 22-23 due to instal-
lation of LED light fitting and other energy sav-
ing appliances. In FY 223-24 about 4656 nos. LED
lights of different wattage have been installed in
different mines of SECL.

C. Energy Audit:

For FY24, energy audit conducted in 4 building of
SECL for making then Energy Efficient Buildings.

Clean Coal Technologies

A. Deployment Blasting Free Green Technolo-
gies both at opencast and underground mines

SECL has been pioneer in deployment of blast-
ing free coal mining technologies, both in open-
cast and underground mines, which is environ-
ment-friendly and reduces CO, emission. In this
regard, increasing deployment of Surface Miners
(SM) and Rippers at OC Mines and Continuous
Miners (CM) and Highwall Miners are being done
by SECL.

in OCMs
in Carbon

Deployment of Surface Miners
resulting in Major Reduction
Emissions

Surface Miner is coal-cutting machinery for
opencast mining, which cuts coal while mov-
ing over the seam at a slow pace. This machine
obviates the use of drilling, blasting and crush-
ing operations in coal as the cuttings are suit-
ably sized. Use of Surface Miner contributes
immensely in energy saving and CO, emission
reduction, as three operations viz. drilling, blast-

MGMI News Journal, Vol. 49, No. 2 & 3

%0)

July - Sept. & Oct. - Dec., 2023




ing and crushing which takes huge energy, gets
eliminated.

The machines are very beneficial in terms of
economy as well as environment as it saves cost
of production and also reduces carbon emission
(Table 4). A comparative analysis of use of Surface
Miner with the conventional method of drilling,

blasting and crushing was done in FY 2009-10 at
Kusmunda OCP, which showed excellent benefits
derived due to use of Surface Miner, as the proj-
ect was able to curtail 8256 Metric Tons of CO,
through deployment of 02 Nos. of SMs having
8,000 TPD and 15,000 TPD Capacity respectively.

Table 4 : Comparison between carbon emissions through conventional methods and Surface
Miner system

Sr. No. PROCESS CONSUMPTION | CARBON EMISSION(MT CO,)
Al DRILLING
All ELECTRICAL (KWh) 1567873 1081
Al2 DIESEL (Litres) 156034 366
A2 CRUSHING (KWh) 12930109 8916
A3 BLASTING (Kg exp) 3103666.759 1471.138044
TOTAL- Conventional (Metric Ton CO,) 11834.13804
B SURFACE MINER (Litres) 1608813.518 3778
Emission Reduction per Annum (Metric 8056.138044
Ton CO,)
Emission Reduction (Mton CO, /Te) 0.000719026

In view of the above, SECL has maximized the use
of SMs at OC Mines. Total coal production of SECL
from Surface Miners in the year 2022-23 was 113.4
Million Tonnes, which accounts for about 68% of
total coal production and about 73% of total OC
coal production of SECL. SECL has plan to further
increase the coal production from SMs for better
production and environmental sustainability.

Likewise, increasing nos. of Continuous Miners
(CMs), which eliminates drilling and blasting,
drastically reduces manpower and emission and
improves productivity, are being deployed in
mines. 12 CMs are already running while 45 more
are to be commissioned.

B. Clean coal initiatives through Surface Coal
Gasification (SCG) route :

SECL is also trying to take up clean coal initia-
tives through Surface Coal Gasification (SCG)
route. For this, Pre-Feasibility Report (PFR)

for setting up a C2DME [Coal to Di-Methyl-
Ether (DME)] plant at Mahamaya OCP of Bhat-
gaon Area on LSTK (Lump Sum Turn Key)
mode of implementation has been submitted by
Project and Development India Limited (PDIL).
For joint development of this SCG project, CIL
has signed MoU with IOC on behalf of SECL.
However, Coal to DME project of SECL has been
kept in abeyance. But SECL is exploring option for
reviving the same.

C. Development of CBM projects in CIL Lease
hold areas:

SECL has identified Sohagpur CBM Block-I (Lease-
hold area of 50 Km? of Beherab and mine in Shah-
dol and Anuppur Dist. MP). Project Feasibility
Report is already approved and CMPDI has been
engaged as Principal Implementing Agency under
a MOA. The Gas-In-Place (GIP) reserve as assessed
by CMPDI is 0.53 Billion Cubic Meter (BCM).
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Field development model of 10 years production
plateau of 56,600 m3/day has been envisaged.

Total estimated Capital cost = Rs 202.73 Crores, of
which SECL'’s cost = Rs 15.63 Crores (land cost).
MOA with CMPDIL as PIA signed on 10.12.2020
and Work Order to CMPDIL issued on 11.12.2020
for execution of the Project.

Tender was floated by CMPDI four times but in
all cases no bid received. Now, it was decided that
in view of non-participation of Bidders for final-
ization of CBM Blocks tenders, projects may be
excluded from monetization Plan.

Green Cover Enhancement

SECL has undertaken extensive plantation along
avenues, on OB dumps, around mines and resi-
dential colonies to maintain the ecological balance
in and around its operations. In FY'23 total 8.14
lakhs of saplings were planted in over 365.57 Ha.
area, which is more than +15% over FY’'22. Over
last five years, SECL has planted + 37.21 lakhs
of saplings covering 1510 Ha. area. SECL is well
positioned to cross its initial plantation target 1500
Ha coverage over a period of 5 years from 2021-22
to 2025-26.

Till FY’23, 02 Eco-parks/Eco-restoration sites
namely Ananya Vatika Eco-Park, Hasdeo area and
Kenapara Eco-Tourism Site, at Bishrampur area
have been developed by SECL while it has plan
to develop 03 Eco-parks in near future for which
actions has already been taken.

As plantation/forest acts as sink for the GHG and
has got huge emission reduction potential (Emis-
sion reduction of over 50 Tons of CO, equivalent
GHG per Ha of forest land), it is one of the most
thrust given area for SECL to achieve Net Zero
target.

Digitalization at SECL

For achieving Net Zero, Digital transformation is
very crucial. Digital transformation is all about
collection of data and using these data for moni-
toring and controlling the emission from the activ-
ities. Just by means of digital dashboard and data
visualization, process optimization, minimization

of wastage, increasing of energy efficiency, reduc-
ing of downtime, improving of production, mini-
mization of emission etc., can be achieved.

Implementation of digitalization and process
excellence at 3 mega-opencast projects of SECL is
being done under Digicoal with Accenture. SECL
is trying hard to make the entire business digitally
leaned by upgrading the technologies and devel-
oping digital culture in the organization.

Closing of Abandoned Mines

From study, it has been revealed that abandoned
mines poses extreme environmental health and
safety risk and are source of GHG emission.
These abandoned mines can be used for affores-
tation, installation of solar plants, development as
Eco-Park or Mine tourism, providing sites for
Green Gravity’s energy storage technology, etc.
SECL is working in this direction as one of the
measure for achieving Net Zero.

Conclusion

Net Zero is such a thing, which requires a holistic
socio-environment friendly approach in carry-
ing out all activities right from the prospecting
and opening of a mine to its closure activities. It
requires redefining of policies, faster technology
absorption, integration of OT (Operation Tech-
nology) with IT (Information Technology) and
IOT (Internet of Things), Forward Integration
of Industry, Social Innovation for getting Social
licencing/acceptance (need of changing the
image from Earth Breaker to Earth Maker), adop-
tion of the current best practices which are in
vogue India and abroad, etc. Adoption of sustain-
able mining methods and coal evacuation process
which have lesser carbon footprint on environ-
ment, adopting energy efficiency measures, use
of clean coal technologies, transition into clean
renewable sources of energy, minimization of
waste by adopting circular economy (Reduce,
Reuse and Recycle), doing massive planta-
tion, digitalization of processes, proper closing
and use of abandoned mines in environment-
friendly way, etc. are some of the major things
which are required to be done. In fact, achieving
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sustainability and Net Zero requires implementa-
tion of 5Es — Engineering (for making the process
sustainable), Education (Up-skilling and compe-
tence building), Ecosystem (Value based system
wherein everyone acts like a change agent for
bringing good things in the organization), Eco-
nomics (investment of sufficient funds in building
sustainable infrastructure) and Enforcement (im-
plementation of the Net Zero road map with due
diligence). SECL being a responsible corporate
entity is committed to decarbonize its activities
and taking environment-boosting measures for
achievement of Net Zero in a time bound manner.

References

Annual Reports of SECL and CIL

Provisional Coal Statistics FY 2022-23 and previous
years.

IEA (International Energy Agency) Report 2021 and
2022.

IPCC (Intergovernmental Panel on Climate Change)
Report 2022 and IPCC AR6 Report

Global Climate Report 2022 released by World Metro-
logical Organization (WMO).

You Tube, Google and Some TEDs Talk on Climate
Chane and Net Zero

MGMI News Journal, Vol. 49, No. 2 & 3

July - Sept. & Oct. - Dec., 2023




TECHNICAL ARTICLE

INDIA'S NET-ZERO COMMITMENT BY 2070 AND ITS IMPLICATIONS FOR THE

FUTURE OF THE INDIAN COAL SECTOR
N. C. Jha!

I Introduction

The United Nations Framework Convention of
Climate Change (UNFCCC) in its 26th Confer-
ence of Parties (COP 26) held at Glasgow, United
Kingdom desired different countries to declare
their resolve for Net-Zero timelines. Notably, the
United States set an ambitious goal of achiev-
ing Net-Zero by 2050 (Dafnomilis et al., 2023),
signaling a profound commitment to mitigating
climate change. China pledged to reach Net-Zero
by 2060, and India, positioning itself on the global
stage, declared its intent to achieve Net-Zero by
2070. Before we proceed further on the subject, it
would be prudent to understand what is meant
by “Net-Zero” and what have been the pledges of
India, as promised by the Honorable Prime
Minister of India.

The global move towards Net-Zero has
profound implications for industries, particular-
ly the coal sector, which traditionally has been a
significant contributor to greenhouse gas (GHG)
emissions (May field, 2022). As India charts its
course towards Net Zero by 2070, the coal
industry finds itself at the epicenter of transfor-
mative changes. The transition to cleaner energy
sources and sustainable practices is likely to
reshape the dynamics of the coal sector, necessitat-
ing adaptation and innovation.

To comprehend the intricate challenges and
opportunities that lie ahead for India's coal
industry, it is imperative to evaluate the specific
pledges made by the country in the context of
COP 26. This article aims to provide a preliminary

assessment of the potential impacts on India's
coal industry, shedding light on the multifaceted
aspects of the transition towards a Net-Zero
future.

What is Net-Zero?

Net-Zero Emission or Net-Zero means not
adding to the additional amount of green-
house gases to the atmosphere. In other words,
Net-Zero refers to the concept of balancing the
amount of greenhouse gases emitted into the
atmosphere with an equivalent amount removed
or offset, resulting in no net increase in overall
emissions (Fankhauser et al., 2022).

Net-zero emissions will be achieved when all
GHG emissions released by human activities are
counterbalanced by removing GHGs from the
atmosphere in a process known as carbon
removal. Achieving it means reducing emissions
as much as possible, as well as balancing out any
that remains by removing an equivalent amount.
Achieving net zero can involve a combination of
strategies, including increasing energy efficiency,
transitioning to renewable energy sources, adopt-
ing carbon capture and storage technologies, and
investing in projects that remove or offset green-
house gas emissions, such as reforestation or
carbon capture initiatives. The specific measures
taken toachieve net-zero canvary depending on the
entity involved and the sector in which it operates.
Figure 1 illustrates the pathway to achieving net
zero by eliminating carbon emissions to offset the
remaiing environmental impact.
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HOW TO GET
TO NET-ZERD

Remove carbon to balance out remaining emissions
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Figure 1 : Path to net zero through carbon emission elimination

Greenhouse gases like carbon dioxide (CO,) are
released when we burn combustible material,
such as oil, gas, coal and biomass, for our homes,
factories and transport. Methane is produced
through farming, landfills, coal mining and
handling activities of oil and natural gas systems.
These gases cause global warming by trapping the
sun's energy.

The idea of “Net-Zero” was promoted in a
special report of the Intergovernmental Panel on
Climate Change (IPCC) approved by the world’s
governments in 2018, wherein it was summarized
that countries bring greenhouse gas emissions to

“net-zero” by 2050 to keep global warming
within 1.5°C of pre-industrial levels (IPCC, 2018).
The target for achieving this was kept as year 2050,
while limiting that to 2.0°C level was kept as year
2100.

Importantly, the time frame for reaching
"net-zero" emissions is different for CO, alone
versus for CO, plus other greenhouse gases like
methane, nitrous oxide, and fluorinated gases.
For non-CO, emissions, the net zero date is
later, because models assume that some of these
emissions — such as methane from agricultural
sources — are more difficult to phase out. Figure
2 depicts the global timeline for achieving net zero
emissions.

Global timeline to reach net-zero emissions
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Figure 2 : Global Net Zero Emissions Timeline
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All countries in the G7 - representing the world's
largest advanced economies believe that the
human-caused from fossil-fueled
vehicles and factories, 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 (DACS) technology (Breyer et al., 2019).

emissions

It is also necessary that the transition from the
current approach of energy generation towards
net zero is done in a just manner, especially for
workers tied to high-carbon industries and also
the population dependent on such activities for
their livelihood. In fact, the costs and benefits of
transitioning to a net-zero emissions economy
must be distributed equitably.

Global action for setting net-zero targets is grow-
ing fast, with major economies like China, United
States, India, and the European Union making all
efforts to meet such commitments. Bhutan was
the first country to set a net-zero target in 2015.
Now over 90 countries, representing nearly 80% of
global emissions, are covered by a net-zero target.

It is pleasant to note that most of the technolo-
gies needed to reach net zero targets are already
available or in advanced stages of development
and becoming increasingly cost-competitive with
high-carbon alternatives. Solar and wind now
provide the cheapest power available for most of

the world. Markets are responding to these oppor-
tunities and to the risks of a high-carbon economy,
and they are shifting accordingly. Some key tech-
nologies that are considered crucial for achieving
net-zero emissions are Renewable Energy Sources
(RES), Energy Storage, Carbon Capture Utilization
and Storage (CCUS), Electric Vehicles (EVs) and
Transportation Electrification, Smart Grids and
Energy Efficiency Technologies, Green Hydrogen
Production and Sustainable Agriculture and For-
estry Practices.

However, developing countries including India,
aspiring to become advanced economy, believe
that the western nations have the historical respon-
sibility over climate change and should provide
adequate financial assistance to the developing
countries for climate restoration. These countries
want the developed countries to provide a Climate
Change Finance of $1.5 trillion to the developing
countries to achieve Net Zero objective. Hence, the
pledges made by the developing countries at the
COP 26 summit are conditional. However, every
country must make progress in this direction to
stop any climate catastrophe.

CO, Emission in India by Fuel Type

Even though coal accounts for only 55% of the
primary energy in the country, it is responsible
for more than 2/3rd of the CO, emitted to the
atmosphere. Figure 3 shows how the CO, emis-
sion from coal has increased over the last 30 years.
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CO2 emissions in India by fuel type (billion tonnes)

<.5bn ﬁ::::al gas
2.0bn Oil
1.5bn
1.0bBn
S00rm
O

1990 2000 2010 2020

Figure 3 : CO, emission from various sources

Other includes flaring, cement production and other industrial emissions
Source : Global Carbon Project 2021

India’s Carbon Emission compared to other | only one fourth that of China and nearly half that
Countries of USA. Figure 4 shows how it fits in the overall

In the year 2020, though India, as a country, ranked global CO, emission.
third in global carbon emission, it had contributed

1o asE

Figure 4 : Carbon Dioxide Emissions in 2010 and 2020, by Select Countries
(in million metric tons)
Source : Energy & Environment>Emissions
India’s Carbon intensity of Energy Production — | dioxide (CO,) produced for one unit of power
Highest in the world. (kWh) production is the highest now, at the level
of around 0.275 kg /kWh, overtaking China, which

had been on the top in this category, so far. Figure
5 shows the status of different countries:

With the increasing use of inferior grade coal for
power generation in India, the amount of carbon
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Figure 5 : Carbon intensity of energy production for different countries

India’s Commitment at COP26

Hon’ble Prime Minister of India during his speech
at COP 26 made the following pledges on India’s
decarbonisation roadmap :

1. Increase non-fossil energy capacity to 500
GW (gigawatts) by 2030.

2. Meet 50 percent of energy requirements from
renewable energy (RE) by 2030.

3. Reduce the total projected carbon emissions
by 1 billion tonnes (BT) by 2030.

4. Reduce the carbon intensity of the economy
by less than 45 percent.

5. Achieve net zero carbon by 2070.
Impact of COP26 Pledges on Indian Coal Sector

Of the above 5 pledges, the first two relate to
building up the capacity of renewable energy to
500GW by 2030, being 50% of India’s total energy
requirement by this time. This indicates that the
total energy from fossil fuels would be around
500GW by 2030 meaning thereby that coal being
the major contributor of energy intensity amongst
the fossil fuels, its share in quantum as energy

provider will increase at least up to 2030, but in
percentage terms it is bound to reduce from the
current level of 55% in the total primary energy
basket. This shows that power generation from
coal is projected to increase in near future terms.

In opinion of the author, the major concern for
the coal sector lies in pledge No. 3, which requires
the country to reduce the total projected carbon
emission by 1 BT by 2030. This is a radical pledge
as it promises an absolute reduction in carbon
dioxide (CO,) emissions by 2030. While the
projected CO, emission by 2030 is not known, its
reduction by 1 BT would mean reduction of
fossil fuel usage by about 590 MT coal equivalent
from the projected level for 2030. This is a serious
threat on usage of coal as energy provider, as coal
currently accounts for nearly 55% in the total
source basket for primary energy sources in India.

The last pledge of achieving net zero status by
2070 gives us enough time to adhere to it. It also
provides the scope of emitting or generating CO,
and making arrangements for sequestering it
through the trees and artificial processes to keep it
at net-zero level.
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Past trend of coal consumption in the country

The trend of total annual coal consumption in
the country, including the imported coal, coke
and other products is shown in the following
chart. It shows that there has not been substantial
increase in the coal usage in the country in the past

B Total Imported

ten years. Total consumptions in the last 5 years
have been hovering between 950 MT to 1100 MT.
Years 2019-20 and 2020-21 saw a slight declining
trend while the past two years have seen increased
usage of the solid fossil fuel in the country as
shown in Figure 6.
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Figure 6 : Trend of coal consumption in India
Source : Data taken from Coal Statistics 2022-23

All India Power Generation Capacity and Energy
Generated in June 2023

India’s target for capacity creation of Renewable
Energy was 175 GW by December 2022, which
was missed. However, by the end of June 2023 it
has surpassed that target by increasing the capac-
ity to 176.49 GW, out of the total power installed
capacity of 421.90 GW, which is 41.83% of the
total. Compared to this the share of energy
generation has been only 23.83% from the
renewables. Installed capacity of renewable based
(non-fossil fuel based) generators must be

increased to 500 GW by the end of 2030 as per
the pledge, which seems to be catching up.

Coal and lignite based installed capacity of
power generators by the end of June 2023 has
been 212.50 GW (50.37% of total of 421.90 GW)
contributing 72.82% of the total energy generated
in June 2023 (CEA, 2023). This indicates that even
though the installed capacity of renewables-based
energy generators will increase, the load on
energy generation will continue to be on the coal-
based generators. Figure 7 displays the all India
installed capacity as of 30.06.2023 and energy
generation from various sources in June 2023.
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Figure 7 : All India installed capacity and energy generation from diverse sources
Source - CEA

Growth of Renewable Energy (RE) installed
Capacity in last 6 Years

In the past 6 years, there has been substantial
growth in the installed capacity of renewables
based generating capacity creation from nearly

50 GW in January 2017 to 176 GW in June 2023,
largely due to increase in solar power from 9 GW
to 70.10 GW and wind from 28.7 GW to 43.77
GW (Figure 8). This is also an indicator that the
target of 2030 of 500 GW can be reached safely by
enhanced drive in solar and wind power.

CUMULATIVE RENEWABLE ENERGY CAPACITY OVER LAST & YEARS {(IN QW)
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Figure 8 : Cumulative addition of renewable energy capacity over the past six years.
Source - CEA

Future projection for Coal Based Energy Plan
for India

The Draft National Energy Policy of 2017,
published by NITT Aayog, mentions that the large
power requirement and solid fuel demand in
process industries brings to fore the need for

efficient coal exploitation, investment in related
infrastructure, and a forward-looking regime
(NEP, 2017). The large planned new coal based
thermal capacity is likely to put pressure on coal
resources. It further mentions that coal based
power generation capacity is likely to go up to
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more than 330 - 441 GW by 2040. This is likely to
translate into an annual coal demand of 1.1-1.4
billion tonnes. As per this assessment, at high
rates of coal demand, domestic coal supplies may
plateau by the year 2035. The overall coal demand

for the country was estimated to be at 1300 — 1900
MT by 2030, as per the Coal Vision 2030 document
of Ministry of Coal. Figure 9 depicts the annual
progression of coal production in both business as
usual and aspirational scenarios.

Coal Production (MT)
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Figure 9 : Annual coal production trends in Business as Usual and Aspirational Scenarios

Source : Draft National Energy Policy, 2017

The National Electricity Policy, 2021 (NEP, 2021)
also highlights the role of coal in electricity genera-
tion. On thermal generation it clarifies that while
India is committed to add more capacity through
non-fossil sources of generation, coal-based
generation capacity may still be required to be
added in the country, as it continues to be the
cheapest source of generation, though compli-
ance to stricter environmental norms remains a
challenge, particularly in older stations. The
Policy stresses that all future coal-based plants
should only be of Super Critical/Ultra-Super
Critical technology or other more efficient
technology.

National Framework for Promoting Energy
Storage

India's energy mix is set to undergo a transition
from fossil fuel sources to non-fossil fuel-based
sources dominated by Renewable Energy (RE) in
the future. However, the incorporation of a signif-
icant amount of variable and intermittent RE into
the energy mix poses a challenge for maintaining

grid stability and uninterrupted power supply.
Power generation from the conventional energy
sources as coal, hydro (with storage), nuclear can
be controlled and can meet any fluctuation in the
power demand in no time. However, the same is
not the case with Renewable Energy (RE) sources
as these are to be used instantly, and in case they
are not utilised they will be lost forever.

Energy Storage Systems (ESS) can be used for
storing energy available from RE sources to be
used at other times of the day. Storage of ener-
gy will help in bringing down the variability of
generation in RE sources, improving grid stabil-
ity, enabling energy/ peak shifting, providing
ancillary support services, and enabling larger
renewable energy integration.

A National Framework on Energy Storage System
(ESS) has been issued by the Government of In-
dia in August 2023 to encourage the adoption of
Energy Storage for ensuring an environmentally
sustainable and financially viable power sector.
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Estimation of Energy Storage Requirement

As per National Electricity Policy (NEP), 2023 the
energy storage capacity requirement is projected
tobe 16.13 GW [(7.45 GW Pumped Storage System
(PSP) and 8.68 GW Battery Energy Storage System
(BESS)] in year 2026-27, with a storage capacity of
82.32 GWh (47.6 GWh from PSP and 34.72 GWh
from BESS).

The energy storage capacity required for 2029 - 30
is likely to be 60.63 GW (18.98 GW PSP and 41.65
GW BESS) with storage of 336.4 GWh (128.15 GWh
from PSP and 208.25 GWh from BESS).

By the year 2031-32, this requirement is expected
to increase to 73.93 GW (26.69 GW PSP and 47.24
GW BESS) with a storage capacity of 411.4 GWh
(17518 GWh from PSP and 236.22 GWh from
BESS).

In order to develop this storage capacity during
2022-27 the estimated fund requirement for PSP
and BESS would be Rs. 54,203 Cr. and Rs. 56,647
Cr. respectively. Further, for the period 2027-
2032 estimated fund requirement for PSP and
BESS would be Rs.75,240 Cr. and Rs.2,92,637 Cr.
respectively.

CEA has projected that by the year 2047, the
requirement of energy storage is expected to
increase to 320 GW (90GW PSP and 230 GW BESS)
with a storage capacity of 2,380 GWh (540 GWh
from PSP and 1,840 GWh from BESS) due to the
addition of a larger amount of renewable energy
considering the net zero emissions targets set
for 2070.

Future path set in the COP26 agreement

The agreement reached at the end of the COP 26
Summit sets the global agenda on climate change
for the next decade :

Emissions

e It was agreed that countries will meet next
year to pledge further cuts to emissions of
carbon dioxide (CO,) - a greenhouse gas which
causes climate change.

e This is to try to keep temperature rises with-
in 1.5°C - which scientists say is required to
prevent a ‘"climate catastrophe". Current

pledges, if met, will only limit global warming
to about 2.4°C.

Coal

e For the first time at a COP conference,
there was an explicit plan to reduce use of
coal - which is responsible for 40% of annual
CO, emissions.

e However, countries only agreed on a weak-
er commitment to "phase down" rather than
"phase out" coal after a late intervention by
China and India.

Phasing out Inefficient subsidies to Fossil Fuel

e World leaders agreed to phase-out
"inefficient" subsidies for fossil fuels.

e The agreement called on all countries to
accelerate the phasing-out of "inefficient"
subsidies for fossil fuels - but no firm dates
have been set.

e All countries in the G7 have previously
committed to phase out "inefficient" fossil fuel
subsidies by 2025.

e The IEA defines an "inefficient" subsidy as
something that encourages wasteful con-
sumption.

What are fossil fuel subsidies?

Fossil fuel subsidies are measures taken by
governments that artificially lower the price of
coal, oil, or natural gas. These take two forms :

e Production subsidies - tax breaks or direct
payments that reduce the cost of producing
fossil fuels

e Consumption subsidies - energy price cuts
for consumers, such as setting fixed prices at
petrol stations

Figure 10 illustrates an overview of consump-
tion subsidies across various nations. In India, the
subsidy on fossil fuel is on electricity and oil
and gas only. Coal is rather loaded with extra
taxes that make the energy cost higher, yet lowest
compared to its counterparts. Transparency on fos-
sil fuel funding is generally poor, but about three-
quarters of the world's subsidies are estimated to
be focused on consumers, and a quarter on pro-
ducers. The following chart shows the countries
with highest consumption subsidies.
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Figure 10 : Consumption subsidies in diverse countries, Source : IEA

Carbon capture and storage Initiatives in India

The greenhouse gas emission footprint of
coal-fired power generation could be reduced by
carbon capture, utilisation, and storage (CCUS).
India has created a programme for CCS and
is interested in promoting it through Mission
Innovation. Several oil and gas companies,
including ONGC, are investigating the potential
for CO,- based enhanced oil recovery and NTPC is
interested in CCS.

R & D in CCS is being pursued by CSIR labo-
ratories and academic institutions under the
programme initiated by the Department of Science
and Technology (DST). As part of Mission Innova-
tion, initiation has been made for funding opportu-
nity in the Carbon Capture Innovation Challenge
forjointR&D inthe field of CO, capture, separation,
storage and CO, value-added products to be taken
up jointly by Department of Biotechnology and

Department of Science and Technology with mem-
ber countries of Mission Innovation. Large areas
of our subcontinent may not be suitable for on-
shore CO, storage due to high seismic activity and
population density, and any CO, storage activity
would need to protect subsurface aquifers, which
are vital source of ground water for agriculture.

One of the actions identified in the country’s
National Determined Contribution (NDC) under
the Paris Agreement sets out plans to create an
additional carbon sink of 2.5-3 billion tonnes of
CO, equivalent through additional forest and tree
cover. NASA Earth Observatory also indicates that
India is greening (Figure 11). Although, there have
been replanting initiatives in the southern parts,
the north-eastern region has lost forest cover in
recent times. With an aim to plant enough trees
by 2030, it may be possible to absorb additional
2.5-3.0 billion tonnes of CO, from the atmosphere.
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Figure 11 : Increasing green cover in India
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Conclusions

India's energy mix is set to undergo a transition
from fossil fuel sources to non-fossil fuel-based
sources dominated by Renewable Energy (RE) in
the future. Energy Storage Systems (ESS) can be
used for storing energy available from RE sourc-
es to be used at other times of the day, for which
massive investment is required. Govt. of India has
issued a National Framework for Energy Storage
System.

Investments in carbon removal techniques are also
necessary. The different pathways assessed by the
IPCC to achieve 1.5 degrees C all rely on carbon
removal to some extent. Removing CO, from the
atmosphere will compensate for emissions from
sectors in which reaching net-zero emissions is
more difficult, such as aviation.

Different estimates show different amount of coal
requirement for the future. World pressure for
making all countries carbon neutral between 2050

arth Observatory

and 2070, puts a huge challenge on coal and oth-
er fossil fuel usage to continue for long. While in
the near future terms the requirement of coal may
increase by, say up to 2040, in the longer terms
it all depends on the progress made in carbon
capture, storage and its utilization and the extent
of greening the country by massive plantation.
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TECHNICAL ARTICLE

SUSTAINABLE UNDERGROUND COAL MINING TECHNOLOGY : CHALLENGES AND

SOLUTIONS
Prof R M Bhattacharjee'

I Prologue

Two most critical global challenges which
impacted the mankind across the globe in
recent times are Covid 19 and Global warming
and climate change. Both the crisis thwarted the
territorial boundaries across the world. Imme-
diately after the world started recovering, the
geo-political crisis due to the war between two
powerful countries further aggravated the deep
wound of mankind and rocked the twenty-first
century civilization. But the crisis of global warm-
ing has put a big question to the existence of
mankind. The fury of nature at different parts of the
world in the form of extreme draught or devastating
flood or huge super cyclones or the vast area bush
fire has time and again given warning to the global
citizens of dire consequences of being irresponsi-
ble to the nature. All these monsters are believed to
be the result of one single cause of climate change
due to global warming resulting from excessive
green-house gas emissions over the last couple
of centuries in the name of civilization totally
ignoring the environment.

This article is not to discuss on global warm-
ing and climate change. However, the topic,
Sustainable Underground Coal Mining Technol-
ogy: Challenges and Solutions is closely related to
global warming and climate change and the decla-
ration of 26th Conference of Parties (COP 26, 2021)
of the United Nations Framework Convention
on Climate Change (UNFCC), held in Glasgow,
Scotland, UK between 31st October and 13th

November 2021, where nearly 200 participating
Countries reaffirmed the Paris Agreement goal
of limiting the increase in the global average tem-
perature to well below 2°C above pre-industrial
levels and pursuing efforts to limit it to 1.5°C and
stressed the urgency of action “in this critical de-
cade,” when carbon dioxide emissions must be
reduced by 45 percent to reach net zero around
mid-century.

Under the overarching topic on Green Mining and
Net Zero, discussions will be primarily around
various initiatives of Green Energy, renewables
and alternative fuels. But keeping in mind the
practicality of phasing out coal from the energy
basket in countries like India and China, countries
with large population of 1.428 and 1.426 billion
respectively out of the total global population of
8.1 billion, it is difficult to agree and commit to
a policy of phasing out coal by 2050, where coal
supplies around 65% of the energy basket. That is
why at the 28th Conference of the Parties to the
UN Framework Convention on Climate Change
(COP-28, 2023) that took place in Dubai, both the
countries, India and China has put their points
straight that Net Zero does not mean No Coal.
It is very difficult to accept that we are going to
say Good Bye to coal in another 30/40 years
from now. There may be another day of discus-
sion whether coal mining or not in India, but this
article is mainly on the principle of Just Transi-
tion of Indian coal industry, how to make Indian
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coal industry sustainable keeping in mind the
different conflicting issues of global warming and
decarbonisation, India’s increasing energy
demand, domestic coal reserves, coal mining
eco-system and socio-economic dependen-
cy on coal industry. This article is mainly for
Sustainable coal mining or rather Responsible
coal mining without going into the debate of Coal
Mining or No Coal Mining.

But there is no doubt that future of coal mining
is in the hands of today’s responsible managers
of coal mining. So the primary focus will be on
discussion about the challenges before Indian coal
industry to supply coal as per demand and how to
mitigate the challenges.

1. Impact of coal mining on global warming
and climate change

Though the current article is not to discuss on
global warming and climate change, there is a
need to bring into certain facts of these issues in
context to the subject of deliberation.

Increasing concerns about the serious effect of
anthropogenic greenhouse gases on global climate
have forced the international society to agree on
reduction on GHG emissions by reducing use
of coal in Thermal Power and other Industries.
According to CSE estimates, Thermal Power
Stations in India generate approximately 1.1
gigatonnes of CO, annually (CSE, 2020). This
figure represents about 2.5 percent of global
greenhouse gas (GHG) emissions, one-third of In-
dia's total GHG emissions, and roughly half of the
country's CO, emissions related to fuel consump-
tion. The source of supply of coal to thermal power
plants is coal mining in India, and hence, impact
of coal mining on global warming and climate
change cannot be ignored.

Even without attempting to discuss on the future
of thermal power, or alternative sources of ener-
gy, it must be accepted that coal mining in India
has certainly left a huge environmental footprint
over the last four — five decades by destroying the
natural landscape and large scale deforestation,
thereby greatly impacting the natural carbon cap-

ture and carbon storage capability and leaving a
huge carbon footprint. At the same time, coal min-
ing has also caused significant water and air pollu-
tion, millions of tons of fugitive gas emission from
mining of coal and indirectly worsening the
problem of global warming due to huge energy
consumption to produce coal, process coal and
transport of coal, etc. at various stages of coal
mining life cycle.

1.1. Arguments against coal

In addition to the obvious direct relation between
use of coal and global warming, certain other
recent developments have further strengthened
the crusade against use of coal or coal mining in
India, which include :

a) Government Policies like Larger target of
450 GW renewables set for 2030, provision
of Green Energy Corridor, Solar parks etc.
to create demand for renewables and attract
investors;

b) Government policies to help renewables to
become cost-competitive by Lower corpo-
rate tax, Waiver of Inter-State Transmission
System (ISTS) charges and losses, Capital
subsidy, 100% foreign direct investment etc.;

c) Falling costs of renewables challenge the
economics of building new coal plants as
solar power tariff nosedived to Rs 2.62/k
Wh - 20% lower;

d) Less efficiency of thermal power plant due
to low calorific value and high ash content
(30 to 45%) of Indian coal, consume about
0.7 kg/ kWh of coal whereas in United States
itis 0.45 kg /kWh

e) More stringent emission norms, and water
shortages

1.2. Arguments for coal

However, there are certain Arguments for coal
also which include :

a) Population and economic growth to
become 5 trillion dollar economy, urbanisa-
tion and continued industrialisation are driv-
ing India’s energy appetite. India is fourth-
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largest global energy consumer today, after
China, United States and the European
Union. India’s per capita energy consumption
increased from 16.3 kWh in 1947 to 1255 kWh
in 2022, still very low compared to Australia
- 9614, Canada - 16602, USA - 12702, UAE -
16390, Kuwait — 19433, Saudi Arabia — 11030,
Sweden — 16274 kWh;

b) India’s power demand is expected to grow
by 80% in ten years. Central Electricity
Authority (CEA) projects 2,518TWh of gross
electricity generation by FY2029-30. As per
some other reports it is 2,700 TWh in 2030, up
from 1,500 TWh in 2020;

¢) India will account for nearly one-quarter of
global energy demand growth from 2019-40
in the Stated Policies Scenario (STEPS), the
largest of any country. Demand for coal will
reduce in % of total energy basket but absolute
volume will almost be doubled by 2040;

d) By retiring older plants, the emissions
intensity of the grid would improve and Coal
fleet will grow more slowly, but it will be
utilized much better;

Hence, at this point, we cannot stop coal mining or
use of coal for energy in India — but certainly there
is a strong need for responsible mining of coal in a
Smart, Safe and Sustainable way.

Misconceptions about Coal
“We don’t need coal. It can be replaced by renewables.”
It is not that simple.

Coal cannot simply be wished out of the
energy mix. All fuels and technologies are
needed to meet the challenges we face and
to provide opportunities for those countries
looking to develop. Coal is the part of world’s
energy mix. It is used for affordable and
reliable electricity generation, and it supports
renewables, when the air does not blow or the
Sun does not shine.

It is backbone of industries helping us provid-
ing everyday materials like steel and cement,
and for many countries and industries, it
remains the only viable choice. Most impor-

tantly, coal has underpinned growth in our
modern societies, and today, many countries,
seeking the same opportunity to grow and
develop, have identified coal as the resources
to help them out.

It is not quite true that coal use is in decline
internationally. Today, coal provides 28%
of global electricity and in 2040, it will fuel
25%, but of a larger pie. In reality, electricity
produced from coal will continue to increase
through to 2040 and it will still be the largest
single source of electricity globally. The same
is true for steel and cement. 70% of world steel
production relies on coal. In fact, coal use in
industry has almost doubled since 2000 and is
set to increase through to 2040.

However, choosing coal does not mean
denying climate change. Our opportunity and
responsibility is to work together as indus-
try, government and investors to get behind
and use clean coal technologies. For our coal
industry doing better requires collaboration
amongst the stakeholders, no matter wher-
ever they are in the coal value chain, to earn
the respect and right to operate and to ensure
decarbonisation in business transition jour-
ney. Transition is not for phasing out, but for
carbon neutrality. COP 26 has target for Net
Zero by 2050, but that does not freeze the
choices of individual countries. Intergovern-
mental Panel on Climate Change is not for
100% renewables. And here the Clean Coal
Technologies address the global emission.

2.0. Increasing Demand for energy

Global energy consumption is only going up.
Since 2000, global energy consumption has
increased by about a third and is projected
to continue to grow in the foreseeable future.
Global energy demand grew by 2.9% in 2018
and in a business as usual scenario, by 2040
global energy consumption will reach 740
million terajoules - equivalent to an addition-
al 30 percent growth. From 2000 to 2040, this
will amount to a 77 percent increase in global
energy consumption. From 1980 to 2050,
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global energy use could triple from around
300 to 900 million terajoules.

It's difficult to grasp the amount of energy
consumed worldwide. To illustrate, the glob-
al annual energy consumption corresponds
to the energy released from the Hiroshima
nuclear bomb every four seconds. A
Boeing 737 can cross the Atlantic Ocean on one
terajoule.

Oil, coal, and gas still power the world. 83 per-
cent of the energy we use comes from fossil
fuels. Oil is the biggest energy source followed
by coal and natural gas.

Continued strong growth in Asian econo-
mies offsets declines in Europe and North
America, highlighting need for stronger
policies and investments to accelerate growth
of clean energy (World Energy Outlook
2023 : IEA)

Global coal consumption climbed to a new
all-time high in 2022 and will stay near that
record level this year as strong growth in
Asia for both power generation and industrial
applications outpaces declines in the United
States and Europe, according to the IEA’s
latest market update.

Coal consumption in 2022 rose by 3.3% to 8.3
billion tonnes, setting a new record, according
to the IEA’s mid-year Coal Market Update,
which was published recently. In 2023 and
2024, small declines in coal-fired power gen-
eration are likely to be offset by rises in indus-
trial use of coal, the report predicts, although
there are wide variations between geographic
regions.

China, India and Southeast Asian countries
together are expected to account for 3 out of
every 4 tonnes of coal consumed worldwide
in 2023. In the European Union, growth in
coal demand was minimal in 2022 as a tempo-
rary spike in coal-fired power generation was
almost offset by lower use in industry. Euro-
pean coal use is expected to fall sharply this
year as renewables expand, and as nuclear

and hydropower partially recover from their
recent slumps. In the United States, the move
away from coal is also being accentuated by
lower natural gas prices.

After three turbulent years marked by the
Covid-19 shock in 2020, the strong post-pan-
demic rebound in 2021 and the turmoil caused
by Russia’s invasion of Ukraine in 2022, coal
markets have so far returned to more predict-
able and stable patterns in 2023. Global coal
demand is estimated to have grown by about
1.5% in the first half of 2023 to a total of about
4.7 billion tonnes, lifted by an increase of 1%
in power generation and 2% in non-power
industrial uses.

By region, coal demand fell faster than pre-
viously expected in the first half of this year
in the United States and the European Union
— by 24% and 16%, respectively. However,
demand from the two largest consumers,
China and India, grew by over 5% during
the first half, more than offsetting declines
elsewhere.

The shift of coal demand to Asia continues.
In 2021, China and India already accounted
for two-thirds of global consumption, mean-
ing together they used twice as much coal as
the rest of the world combined. In 2023, their
share will be close to 70%. By contrast, the
United States and the European Union —which
together accounted for 40% three decades ago
and over 35% at the beginning of this century
—represent less than 10% today.

The same split is observed on the produc-
tion side. The three largest coal producers —
China, India and Indonesia — all produced
record amounts in 2022. India’s economy per-
formed very well in 2022 with growth of 6.9%,
resulting in coal demand increasing by more
than 8% to a total 1155 Mt, become the only
country besides China to cross the 1.1 bt mark.

2.1. India’s coal demand scenario
Coal is the most important and abundant

fossil fuel in India. It accounts for 55% of the coun-
try's energy need. The country's industrial heri-
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tage was built upon indigenous coal. Commercial
primary energy consumption in India has grown
by about 700% in the last four decades. The
current per capita commercial primary energy
consumption in India is about 350 kgoe/year
which is well below that of developed coun-
tries. Driven by the rising population,
expanding economy and a quest for im-
proved quality of life, energy usage in India is
expected to rise. Considering the limited
reserve potentiality of petroleum and natural gas,
eco-conservation restriction on hydel project and
geo-political perception of nuclear power, coal
will continue to occupy centre-stage of India's
energy scenario.

Indian coal offers a unique eco-friendly fuel source
to domestic energy market for the next century
and beyond. Hard coal deposit spread over 27
major coalfields, are mainly confined to eastern
and south central parts of the country. The lignite
reserves stand at a level around 36 billion tonnes,
of which 90 % occur in the southern State of Tamil
Nadu.

After three very particular years, with the Covid-
19-induced shock in 2020, the strong post-pan-
demic recovery in 2021, and the first truly global
energy crisis after Russia’s invasion of Ukraine in
2022, markets returned to more recognisable pat-
terns in 2023: Declines in the United States and the
European Union, and continued growth in Asia.

India’s economy performed very well in 2022 with
growth of 6.9%, resulting in coal demand increas-
ing by more than 8% to a total 1155 Mt, became
the only country besides China to cross the 1.1 Bt
mark. Due to strong economic growth and coal
reliance, India’s coal demand grew by about 5.5%
in the first half of 2023. With growth in the power
sector slowing down a bit in the second half, we
expect a total increase of 5% for the year, totalling
1212 Mt.

According to the NITI Aayog's anticipated coal
demand projection for 2030, coal usage will be
1192-1325 MT (PIB, 2022). Below are the pro-
jected demands for coal-based electricity, coal
demand estimates, sectoral demand in 2030 and
medium coal demand and productions, depicted in
Tables 1 through 4 :

Table 1 : Most likely demand of coal based electricity for 2030

Parameter Lower bound Upper bound
Electricity requirement 2200 2400
(TWh)
Coal-based generation 1150 1350
(TWh)
Coal for electricity (MT) 800 875
Coal-based  capacity 230 260
(GW)

Table 2 : Estimates of coal demand projections for 2030

Fuel MW Percentage of Total

Total Thermal 2,34,058 60.9

Coal 2,02,005 52.6

Lignite 6,620 1.7

Gas 24,924 6.5

Diesel 510 0.1

Hydro (Renewable) 46,322 12.1

Nuclear 6,780 1.8

RES* (MNRE) 96,956 25.2
Total 384,116

MGMI News Journal, Vol. 49, No. 2 & 3

July - Sept. & Oct. - Dec., 2023

19




Table 3 : Sectoral demand projections for the year 2030

Sector 2030
Utility  electricity =~ generation 800 - 875
(MT)
Industrial demand (MT) 262- 310
Captive electricity generation 130 - 140
(MT)
Total (MT) 1192-1325
Table 4 : Medium Term Coal Projections (MoC) (in MTe)
2019-20 | 2020-21 | 2021-22 | 2022-23 | 2024-25 | 2027-28 | 2029-30
Overall Coal Demand 956 906 980 1,029 1,134 1,313 1,4
Of which
Caking Coal 102 95 84 97 111 137 148
Non-Coking 853 811 896 932 1,023 1,176 1,300
Overall Coal Demand 956 | o906 980| 1,029| 1134 1313] 1,448
Of which
Demand for Coal in Power 695 621 T00 T35 810 938 1,034
Demand for Coal in Non-Power 261 285 280 294 324 375 414
Domestic Coal Supply 707 691 765 a974 1,304 1,456 1,511
Of which
CiL 582 574 608 700 1,000 1,090 1,130
SCCL 62 49 66 70 80 20 100
Captive and other Mines 63 69 21 204 224 276 281
Imported Coal 249 215 210 186 172 173 170
Of which
Colking Coal 22 21 o1 56 62 68 Fisl
Non-Coking 197 164 159 130 110 105 a5

2.2. Supply Road map — Challenges ahead

Based on the demand for coal, it is important to
discuss how the demand for coal is going to be
fulfilled domestically and not increasing burden
on economy due to import of coal. Presuming
demand of around 1200 - 1300 MTPA, with 30-35%
of future energy basket, there is a need to prepare
a road map considering the challenges before the
industry having significant impact on supply road
map. The challenges are

a) Mix of technology for coal production,
underground and opencast

b) Technology of coal production
c) Environmental impact of production technology.

d) Socio-technical and socio-political context.

3.0. Challenges of Sustainable and Responsible
coal mining

Responsibility of Indian coal mining sector is to
implement Mining 4.0 with focus on circular
economy and sustainability through smart tech-
nologies aiming to develop autonomous mining
system for energy-efficient, clean technologies
that contribute to bulk production with due care
to sustainability by waste minimization and
waste re-use in an environmentally responsible
manner. Two primary focus point is adoption of
less energy intensive technology for coal produc-
tion and reduction of environmental impact of pro-
duction technology to the maximum possible ex-
tent. Keeping this in view, it is essential to ascertain
is the technology mix sustainable?
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3.1 Shift in production technology after national- | coalmining was 25% : 75%. But after nationaliza-

ization of coal mines in India tion in 1971 / 1973, the scenario started changing
very fast due to various reasons. The ratio has
reversed to almost 96% production from OC
mining and only 4% from UG mining.

Before nationalization of coal mines in India, the
ratio of coal production between OC and UG

3.2. Reasons behind such reversal are explained below :

Scenario before nationaliza- Scenario after Nationalization
tion (1971-73)

» OCvsUG::25:75 » Immediate increase in coal demand
>» Mostly underground | » Available technology not adequate to produce required
coal mining, quantity

» smaller mines owned | » Poor production capacity of UG mining resulting into

by private owners, lack | » higher cost, poor economics, Lack of potentiality to augment

of ~mass production production by underground coal mining.
capacity, » OC mining, easily amenable to mass production, readily
» constraints of  vertical available global technology, relatively less cost resulting into

manual loading, cyclic | , Priority shifted from underground to opencast for improving

munme, production and productivity
» lack of adequate safety,
frequent occurrence of
disasters, number of

fatalities every year.

» Low cost compared to UG

» Cost of environment ignored by ignoring statutory and social
obligations.

» OC at the cost of large scale damage to landscape, poor

» Route of out-sourcing — . oc .
restoration of post mining land profile and land use,

more OC . .
> Reducing capability of » Pollutants load beyond carrying capacity.
UG production » Late implementation of environmental laws and absence of

significant penalty for non-compliance indirect motivation
to opencast mining

» Open cast : Underground - 96:4

» Losing focus on UG

» Less priority on UG
production

The scenario continued and has reached to extreme imbalance in the recent years. In last 10 years UG
coal production has dropped from 10% to nearly 4%.
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Table 5 : Production scenario in last 10 years

Years Opencast Underground Overall
Production | Growth Production Growth | Production | Growth
(%) (%) (%)
2012-13 504.195 52.207 556.402
2013-14 516.116 2.36% 49.649 -4.90% 565.765 1.68
2014-15 560.667 8.63% 48.512 -2.29% 609.179 7.67
2015-16 592.822 5.74% 46.408 -4.34% 639.23 4.93
2016-17 613.518 3.49% 44.35 -4.43% 657.868 292
2017-18 633.569 3.27% 41.831 -5.68% 675.400 2.66
2018-19 686.214 8.31% 42.504 1.61% 728.718 7.89
2019-20 690.393 0.61% 40.481 -4.76% 730.874 0.30
2020-21 683.872 -0.94% 32.211 -20.43% 716.083 2.02(-)
2021-22 745.007 8.94% 33.183 3.02% 778.190 8.67
(Provisional)

Trend of underground, opencast and overall production
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Figure 1: Trend in coal production in India
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Figure 2 : Trend in share of underground and opencast coal production in India

3.3 Sustainability and technology of coal
production

Sustainability of Indian coal industry primarily
include the following issues :

a) Environment - Physical, Social and
Economic

b) Economics of coal production technology

¢) Energy intensity of coal production

d) Conservation of coal

e) Quality of coal

f)  Safety of coal mining

3.31. Why such technology mix is not
sustainable?

1. Large Environmental foot print of OC
compared to UG mining : Environmental
footprint of opencast mining is very large
compared to underground mining. Opencast
mining requires huge surface land, which
becomes unusable for further use unless it
is properly reclaimed. Experience in India is
absolutely negative. There has been large scale

degradation of the land after mining and
due to poor mine closure practice, in most
of the coalfields, social license to operate is
very difficult to obtain and land procure-
ment under the current land laws and leg-
islative requirement, is extremely difficult.
Further, as the mines are going deeper, land
requirement also increases proportionately.

Huge negative impact of deforestation by
OC mining on carbon sink : Large scale
deforestation is needed for OC mining.
This has direct impact on environmental
degradation and natural carbon capturing
and storage by plants and trees. In today’s
context of need for carbon capturing to
reduce GHG effect, such large scale
deforestation cannot be justified even if the
provisions of compensatory afforestation is
statutorily mandatory. Growth of plants is
a time taking affair.

Rehabilitation, re-settlement is huge
socio-political challenge : As OC mining
requires huge land, there is a huge chal-
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lenge of rehabilitation and resettlement of
large number of project affected people. It is
a very critical socio-political challenge and
many Greenfield and Brownfield projects are
withheld or delayed because of this problem.
In a country like India with such high popula-
tion density, it is going to be more problematic
in future.

4. Huge impact of OC mining on quality of air
and water : Drilling, blasting, loading and
transportation of large volume of coal and
rocks cause huge air and water pollution and
the atmosphere around the coalmines, even
at great distances, are seriously affected and
become totally unhealthy to cause unaccept-
able level of health risk to the people living
around.

5. High energy intensity of OC due to handling
OB : Opencast mining is much more energy
intensive than underground mining as in case
of opencast mining, huge amount of overbur-
den (OB), depending on the stripping ratio
of coal seams, also needs to be produced at
very high cost of energy. Where as in case of
underground mining, waste is not mined at
all. Hence, the overall energy intensity for OC
mining is many times higher than that of UG
mining, which indirectly causes more GHG
emission due to consumption of more total
energy per tonne of coal output.

6. Technological limitation for application of
OC mining at greater depth : With the avail-
able technology, there is a limit to applicability
of opencast with increasing depth. Hence OC
mining cannot be technically sustainable for a
long period of time. Most of the OC mines are
reaching towards such critical depth and there
is no other technology globally available for
mining at greater depth.

7. Poor quality consistency of OC mining :
Quality of coal is very critical for efficient
conversion of coal to energy. Indian coal being
inherently of poor quality due to high ash as
well as low carbon content is further subject to
degradation by opencast mining due to more

chance of dilution by mixing with host rock by
blasting and loading operations. As the future
of coal is largely depending on efficiency of
thermal power plant, such quality degrada-
tion is very critical. There is very less chance of
such dilution in underground mining as only
coal is selectively mined by UG method.

In view of the inherent deficiencies of OC
mining, such technology mix of 96% : 4% is not
viable for near future. Hence there is a strong
need for transition from OC to UG mining of coal
in India. This also needs to be kept in mind that
Indian coal mining industry has lost its capabil-
ity of production from UG coal mines in last four
decades. Hence the transition should be prompt
and gradual without further delay for maintaining
sustainability of coal production as per country’s
demand for energy.

4.0 Future Coal mining Technology in India

As discussed above, the present mix of 96% : 4%::
OC : UG coal production technology mix is not
viable. There is a strong need to reverse the trend
and share of underground coal production has to
increase in phases keeping the total coal demand
in mind and the capability to produce from under-
ground. But it is absolutely necessary to start the
reversal without losing further time and opportu-
nities. A clear policy and target setting is required
at national level, what should be the optimum mix
of production.

This is important to understand the challenges of
increasing production from underground technol-
ogy mainly because of the following reasons :

1. Size of mines

2. Availability of indigenous mass production
technology

3. Safety challenges of deep underground coal
mines

4. Geo-mining conditions

5.S8kill of underground mining mass
production technology

4.1. Size of mines

A recent study of sizes of underground mines in
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CIL reveals that 83% of the underground mine
produces less than 0.3 MTPA of coal and only

1.22 % of mines are in the range of production of

1 to 4 MTPA of coal in 2019-20. The scenario is
slightly improved in 2023-24, producing 3.08%

Table 6 : Size of UG and OC mines of CIL in 2019-20 and 2023-24

from mines of 1 to 4 MTPA capacity.

Production from Underground mines with annual capacity
-0.3 +0.3-0.6 | +0.6-1.0 | +1.0-4.0 | -4 Mte | Total Produc-
Mte Mte Mte Mte tion from UG
mines
Total Production 12.98 8.17 3.8 5.09 Nil 30.04
FY 2019-20 | No. of mines 136 21 5 2 0 164
Average production| 0.095 0.389 0.760 2.545 0.183
per mine in M Te
Percentage of total UG| 82.93 12.80 3.05 1.22 0.00
mines
Total Production 9.13 11.99 7.06 7.4 42 39.79
No. of mines 88 28 9 4 1 130
FY 2023-24 | Average  production 0.10 0.43 0.78 1.9 4.20 0.31
per mine in M Te
Percentage of total UG | 67.69 21.54 6.92 3.08 0.77
mines
Such small mines are not suitable for implementa- | program, strengthening the socio-economic

tion of mass production technology. Hence, there
is strong need to amalgamate adjacent small mines
to provide larger areas for introduction of mass
production technologies like Longwall mining,
Continuous miner / Bolter miner technology with
shuttle car of larger capacities, flexible conveyor
etc.

4.2. Availability of indigenous mass production
technology

No technology can sustain by importing the tech-
nology for a longer period. Technology has to be
absorbed through indigenisation. Guaranteed
supply of equipment and spares are very criti-
cal for success of any technology. Machineries
of mass production technologies must be manu-
factured in the country through Make in India

environment and avoiding the risk of disruption
in supply chain. The machines should be enabled
with smart features to perform most efficiently
and safely and smart systems using cyber physical
systems, sensors, [oTs, data analytic software and
application of artificial intelligent tools.

4.3. Safety challenges of deep underground coal
mines

Underground mining is more challenging from
safety criticality point of view. The safety culture
prevailing in OC mines are not adequate and effec-
tive for underground coal mining. There is a strong
need to improve the safety culture by introduction
and implementation of risk-based safety manage-
ment system and very close and strict supervision
and monitoring from various levels including the
safety regulators.
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There is a strong need to understand and appreci-
ate the Human face of work-place accidents, the
trauma, the economic crisis, loss of dream, the
helplessness of the family etc. cannot be compen-
sated. The basic belief is workplace accidents are
preventable. Culture of risk based safety manage-
ment right from top to bottom, visible commit-
ment through policy formulation, zero tolerance
to unsafe acts and conditions, go beyond compli-
ance and come out of syndrome of human error

a) Risk-based in place of rule based safety
management

b) Commitment, Consultation, Communica-
tion, Coordination

c) Risk assessment to develop PHMPs, SOPs
d) Use of TARPs
e) Risk based Emergency Response Plan

f) Root cause analysis based Accident/
Incident Management system

4.4. Geo-mining conditions

Underground mining technology is not as flexible
as opencast mining with respect to geo-mining
conditions. Though geo-mining conditions are
beyond control, what is very critical is selection
of technology suitable for prevailing geo-mining
conditions and tailoring the technology to suit the
condition. It requires extensive exploration before
mining and use of powerful simulation and mod-
elling technologies to assess the impact of varying
geo-mining conditions on safety, production, pro-
ductivity and economics. The indigenous manu-
facturing facilities would be handy to manufacture
equipment and spares as per the requirements and
thereby eliminating the technological constraints.

4.5. Skill of wunderground mining mass
production technology

Skill and competency is one of the most critical
component of any system to ensure safe produc-
tion. Selection, implementation, maintenance and
operation of technology requires competency at
all levels. The system of ensuring competency at
work place should be given top priority. There has
to be a national framework of competency in core
and non-core activities of every industry.

5.0 Thrust on Underground mining — strategies
for improvement

Considering the above challenges, the thrust
areas for consideration to augment production
from underground technology should include, but
not limited to, the following :

a) Mass production — amalgamation of smaller
mines, Plan for bigger mines

b) Stop uneconomic semi-mechanized bord
and pillar mining,

c¢) Longwall mining for suitable geo-mining
conditions and large reserve

d) All out mechanization through continuous
mining system, underground transport/
conveying of coal, material and men

e) Mass production mining methods like Room
and Pillar / Wongawilli / Longwall

f) Extraction of standing pillars by shortwall or
short longwall method

g) For Thick seams — Longwall top coal caving
method

h) Partial extraction with stowing for built up
areas

i) High speed stowing matching with rate of
production

j) Mass inertization as a regular practice for
dealing with spontaneous heating

k) Methane drainage for highly gassy mines

5.1 Policy initiatives : The National Govern-
ment should take the following initiatives
to improve production of coal from under-
ground mining :

a) Thrust on UG

b) Assessment and comparison of environmen-
tal footprint due to mining

¢) Incentivise UG production

d) Separate  cadre-scheme  for
progression

e) Introduction of global best practices for pilot
mines for mass production

career

f) Scientific assessment of ground deforma-
tion due to UG mining through numerical
modelling or simulation
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h)

j)
k)
D

p)

Thrust on policy change by DGMS for
exempting surface land right for UG mining
under forest

Study of pilot area under forest to depillar-
ing with caving

Implementation of mass production
technology ~ with  matching  stowing,
dissociating extraction and filling by
suitable mining method

Increasing stowing capacity using paste fill
Use of multiple stowing range

Getting raw materials for stowing in under-
ground and mixing near area of stowing

Exploring potential reserves for
application of mass production
technologies using bolter miner / CM

Identification of suitable for

longwall mining

reserves

Starting new projects in dip-side deeper
horizons, independent of existing working
More thrust on proper design with adequate
geological data without compromising with
availability

Other than policy and strategies, specific thrust
should be given to the following issues:

5.2 Exploration and planning

a)

b)

f)

Detailed exploration of coal seams at deeper
horizons to avoid uncertainty

Use of Al tools in non-invasive detailed
exploration by geo-physical methods

Use of 4D modelling for better understand-
ing of mine geology, variation in geo-mining
conditions, effect of geological anomalies,
Use of mine planning software for long-term
and operational planning

Establishing Tech service cadre including
geotechnical engineers for tech support to
operation managers

Provisions for risk assessment due to
changes in geo-mining parameters and
contingency planning

5.3 Mine planning

a)

b)

<)

d)

f)
g)

h)

j)

k)

Go for all out mechanization of all unit
operations with available state of the art
technologies

Systematic AI / ML based preventive
maintenance

Remote and tele-operation wherever
possible to reduce exposure to unsafe
working conditions

Automation after mechanization, not the
other way round

Risk assessment before introducing cyber
technology and its mitigation

Larger panels with optimum face transfer
Adequate reserve for optimum utilization of
equipment

Amalgamation of smaller units

Proper mine layout considering operation-
al efficiency, coal evacuation, ventilation,
stability of structures and safety

Reducing frequency of major overhaul
necessitating equipment transport to surface
between face transfer

Optimise development cost

Use of mine planning software integrating
all the processes — Geological Model to Mine
Design to Mine Plan to Production Schedule
to Mine Reconciliation

*Gemcom *Minescape eSurpac
* Minesight ® Vulcan ¢ Minex e Xpac
Application of Virtual Reality and Augment-

ed Reality in mine planning — assessment of
impact of changed geological parameters

Punch entry UG mines from bottom of OC
mines

Integrated mine planning — OC to UG
Punch entry longwall - high capacity,
simple circuit

Highwall mining

Twin entry development
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Figure 4 : Continuous miner face

5.4 Man and material transport

To go for mass production transportation of man | Utility Vehicles, High capacity conveyors, Flexible
and material including coal is very vital. Use of | conveyors etc. are to be used to make transporta-
mono-rail, Free steered diesel vehicle, Multiple | tion system efficient, quick and safe.
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Figure 5 : Man Transportation System

5.5 Gas monitoring

In underground coal mining gas monitoring is
very critical to tackle different principal hazards
like fire and explosion of methane and coal dust.
Real-time Continuous, reliable and precise moni-
toring system for toxic and inflammable mine
gases, Telemonitoring, Tube-bundle and portable
digital gas detectors, air analysis by Gas Chro-
matograph, TARP based on gas monitoring results
and continuous assessment of various gas indica-
tors may help in early detection of such hazards
and initiating measures to deal such hazards will
help in preventing disasters from such hazards.

5.6 Strata control and strata monitoring

Strata instability is one of the most critical chal-
lenges of underground mining, particularly for
deep deposits or poor quality of roof rock. Many
accidents have happened in the past due to failure

of strata because of lack of adequate and effective

strata control procedure. The following initiatives

would help in reducing the risk of strata failure :
a) In-situ stress measurement

b) Mapping of geological structures and
discontinuities

c) Application of numerical modelling in strata
control

d) Longer roof bolts with resin capsules

e) Long cable bolting

f) Regeneration of roof rock using chemicals
g) Polimeric mesh

h) Strata monitoring — tell-tale, convergence
indicator, load cells

i) Strata control TARP
j) Longwall powered supports

Figure 6 : Supervisory Control and Data Acquisition in Longwall face
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5.7 Say No to Incubation Period - Mass
Inertization and sealing

One of the bottleneck for mass production tech-
nologies due to spontaneous combustion is the
concept of Incubation Period, which is not based
on any scientific method. This is a sort of thumb
rule but has a place in the statute to restrict
panel size depending on incubation period, which
in-turn reduces the scope of mechanization due
to smaller panel sizes. There is a strong need to
address the issue more scientifically and putting
more thrust on control. Inertization plays a very
significant role. Inertization may make incuba-
tion period infinite due to absence of oxygen.
Hence provision of mass inertization in each mine
by onsite installation of inertization plants of
adequate capacity, underground pipe network
for inert flushing, provisions for inert pipes in
isolation stoppings, simulation based on Compu-
tational Fluid Dynamics for effective inertization
of goaves, Risk assessment before sealing panel,
SoP for sealing and construction of rated seals
may go a longway in successful implementation of
mass production technology in Indian coal mines.

5.8 Provision of Stone dusting and dust barrier

One of the most critical control against coal dust

B ——
—

explosion is application of stone dust or inert
material and inert barrier. With mass production
technology, requirement of stone dust treatment
and dust barrier become more and more critical.
This is not possible to provide such huge quantity
of dust effectively and installation of dust barri-
er with rapid progress of working faces. The fol-
lowing issues should be considered for ensuring
adequate and effective dust treatment to prevent
coal dust explosion :

a) Effective large scale general stone dusting for
treatment of coal dust by using mechanized
system of stone dusting using Bulk Duster,
Trickle duster, Pod duster

b) Dust transport through bore holes and silos

c) Use of compressed air for spraying dust
continuously with coal production

d) Use of large dust bags in returns

e) Use of explosimeter for spot analysis of
roadway dust

f) Use of stone dust bag barrier in place of
conventional timber frame

g) Scattered and concentrated dust barrier
h) Use of aero-dust

Figure 7 : Stone dust bag barrier

5.9 Methane Drainage :

One of the deadliest hazard in underground coal
mine is methane explosion. Coal seams with
very high in-situ gas content are vulnerable for
methane explosion. Such highly gassy mines
cannot be safely operated with normal or

conventional ventilation system. Methane drain-
age prior to mining is a must to ensure reduced
gas content to be handled safely by normal
ventilation. Unfortunately, methane drainage
system has not been introduced in any mine and
the highly gassy mines are either not operated or
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operated at very low level of production making it
further uneconomic. Policy decision for reducing
the gas content of coal seams prior to coal mining
has to be taken with statutory back up in legisla-
tion to prevent explosion. Singh and Hajra (2018)
have presented opportunities for the recovery and
utilization of Coal Mine Methane (CMM) in some
operational underground mines and undeveloped
projectized blocks in India.

The crucial aspects of CMM extraction (from
surface to inseam/inseam), goaf drainage, and

ST E i v ’ ] J_'|_

5.10 Decarbonising initiatives in mining -
Energy bench marking

Why coal is considered as the major cause for
global warming, it has two components: 1) Coal
when used for thermal power generation, gener-
ates maximum GHG; 2) Energy Intensity for coal
production; 3) Environmental footprint, impact on
carbon capturing due to deforestation

When we talk about viability of any coal opera-
tion, we calculate the cost and sale price per tonne
of output. But in today’s context, when we talk
about viability of a project, the question of energy
consumption will play a big role, not for the cost
of energy but the impact of energy consumption
on GHG emission for production of coal. It is now
high time to introduce the culture of evaluating the
performance of energy intensity or consumption
and exploring the scope of reducing the losses and
improving energy efficiency which will not only

VAM abatement are outlined below :

a) Fugitive methane is a major source of Scope 2

b) Pre-drainage of methane in coal seams
having in-situ gas content of more than 2-3
meter per tonne

c) Surface to inseam for virgin blocks, inseam
drainage for working mines to reduce gas
content to below 2-3 M? / Te to prevent
disruption of operation and reducing risk
due to explosion

d) CBM extraction before mining

e) Goaf drainage

VAM abatement program

- Tl 1 L 1 | i
."[:[_‘_‘ _L;n_e: —r—rrrr—r

reduce the direct cost of energy for producing coal
but also hep in decarbonisation or optimisation of
carbon emission.

Unfortunately, till today the thrust on energy
consumption as a parameter of performance
evaluation has taken its root. Very little study has
been made globally in this regard.

As the whole discussion started from global
warming, decarbonisation takes a vital role in re-
sponsible mining. How best we can mine coal with
due care to decarbonisation to achieve Net Zero.
There is a need to look at decarbonisation from a
challenge to opportunity mind set. Decarboni-
sation should not be considered as a cost but
overarching business strategy. There should be
separate team for climate change and sustain-
ability — this should be embedded in operations.
All out efforts must be made to reduce the energy
intensity of the operation, in each and every
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activity by improving the energy efficiency,
reducing energy wastage and regenerating energy
wherever possible. Energy bench marking should
be the first step for each and every activity. Second
step is to explore the opportunity for using green
energy as much as possible.

511 Remanufacturing initiatives to reduce

carbon footprint

Remanufacturing components from major
mining equipment can help mining companies
reduce costs while also lowering their environ-
mental footprint. Remanufacturing is a smart
move to drive down waste and improve circu-
larity in businesses while reducing operational
costs. Remanufacturing is "a comprehensive and
rigorous industrial process by which a previously
sold, worn, or non-functional product or compo-
nent is returned to a ‘like-new’ or ‘better-than-
new’ condition and warranted in performance
level and quality". Savings from remanufacturing
when compared to new can be more than 50%. In
addition, there can be a 70% or more reduction in
carbon emitted in the remanufacturing process
compared to the production of a new component.

Epilogue

The present discussion is not for Coal or No Coal,
it is primarily how the coal mining technology be
sustainable in India’s perspective in the back drop
of global warming, Net Zero Carbon Emission,
Decarbonisation etc. However, assuming coal will
be there for some more time, 50 years or more or
less, how should the managers of India’s coal min-
ing industry behave in more responsible manner
to address the bigger global issue of reducing the
global rise in temperature, while keeping in mind
the hunger for energy for countries like India
having population of more than 1.42 Billion. As it
emerges, there is a need to reduce environmental
footprint of mining, reducing the energy intensi-
ty of our operation, keeping it within the energy
bench mark, and maintaining the socio-economic
sustainability goals. The discussion reinforces the

need for technological optimization by increasing
the share of underground coal production through
adoption of mass production technology support-
ed by extensive planning and designing with the
help of simulation and modelling technologies,
indigenisation of mining machinery, improving
operational efficiency using automation, sensor
technology, data analytics, IoTs, Al etc., support-
ed by mass inertization, real time precise moni-
toring of environmental and strata deformation
parameters and maintaining a high level of compe-
tency through a national competency frame work
and ensuring a very high level of safety culture
to ensure risk from mining operations are at an
acceptable level and as low as reasonably achiev-
able. Initiative like decarbonisation at every front
and use of green energy wherever applicable, will
go a long way in achieving the country’s growth,
meeting the energy demand in a more responsible
manner.
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TECHNICAL ARTICLE

COMPREHENSIVE APPROACH TO SUSTAINABLE COAL MINING

A K Rana’

I Background

The use of fossil fuels has been responsible, to a
great extent, for the production of greenhouse
gases. But the fact remains that the progress of
mankind in any field of human activity, be it ag-
riculture, industry, transportation, medicine, have
been due to availability of energy in a very conve-
nient form (steam engine, electric motors, IC en-
gines etc.). So the history of progress of mankind
in the last two centuries is written by the fossil
fuels.

This has resulted in production of greenhouse
gases, production of material which are not
bio-degradable specially plastics. With the mani-
festation of the “dark sides” of the fossil fuels,
increase in temperature, climate change,
increasing of sea levels, the shift now is for
green energy and bio-degradable material.

Before proceeding to the role of coal mining in
the overall scheme a look at the sector wise GHG
emissions will be helpful.

Sector-wise GHG Emissions in the World : A
Breakdown

Sector-wise GHG Emissions : Recent Trends

(2021-2023) :

1. Energy Sector : Around 73% of total global
GHG emissions in 2023 (estimated).

Electricity and Heat Production: Remains the
largest source, but emissions showed a slight
decline in 2022 due to increased renewable
energy usage in some regions.

Transportation : Emissions rebounded in 2022
after dipping during the pandemic, fueled

by increased travel and reliance on personal
vehicles.

Manufacturing and Construction : While
showing some fluctuations, emissions overall
remained at an elevated level.

2. Agriculture, Forestry, and other Land Use :
Estimated at around 23% of global GHG
emissions in 2023.

Agriculture Methane emissions from
livestock remain a major concern, while
fertilizer-related nitrous oxide emissions have
stabilized in recent years.

Forestry and Land Use Change : Deforestation
rates continue to be a problem, particularly
in tropical regions, raising concerns about
carbon storage loss.

3. Other Sectors : Remaining 4% of global GHG

emissions.
Examples : Waste management, industri-
al processes, and fluorinated gases show
varying trends depending on specific
activities and technological advancements.

Sources :

- International Energy Agency (IEA) : Global
Energy Review 2023, CO2 Emissions in 2022 -
Analysis.

- Food and Agriculture Organization of the United
Nations (FAO) : State of the World's Forests 2022.

- World Resources Institute (WRI) CAIT
Climate Data Explorer (latest data available).

- Inter  governmental — Panel on  Climate
Change (IPCC) : Sixth Assessment Report,
Working Group III : Mitigation of Climate Change
(2022).
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Fuel Source Percentage of Global Energy Trend
Consumption (2023)

Fossil Fuels : 83% Decreasing
- Coal 24% Decreasing significantly
-0il 32% Relatively stable
- Natural Gas 27% Increasing slightly
Renewables : 12% Increasing rapidly
- Hydropower 5% Stable
- Wind & Solar 5% Growing exponentially
- Geothermal & Others 2% Rising steadily
Nuclear : 5% Relatively stable
Sources :

- International Energy Agency (IEA) reports

REN21 Renewables 2023 Global Status Report

Fuel Source Percentage of Indian Energy Trend
Consumption (2022-23)

Fossil Fuels : 84% Decreasing
- Coal 57% Decreasing
- Oil 23% Relatively stable
- Natural Gas 4% Increasing slightly
Renewables : 11% Increasing rapidly
- Wind & Solar 10% Growing exponentially
- Hydropower 1% Stable
Nuclear : 3% Relatively stable
Biomass : 1% Stable

Coal has maintained a prime position in provid-
ing inexpensive energy for China and India. With
increased emphasis on reducing use and phasing
out of coal, need for sustainable coal mining has
come to the fore.

Comprehensive approach to sustainable coal
mining
The issues of sustainable coal mining need a

comprehensive approach, which should start from
defining the “Sustainable coal mining” itself.

These requirements will be country specific as
the social impacts of coal mining will be far more
important than the technical aspects as coal
mining is one of the major employer in at least 50
districts in India. It is important that the impact
of coal mining and impact arising out of the use
of coal for power generation or other industrial
purposes need to be separated for any meaning-
ful deliberations as the challenges are entirely
different and respective agencies need to tackle
the issues in their respective realms.
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The impact on environment by coal mining can
broadly be divided into the following categories :

1. Methane emissions from coal during coal
mining
2. Other GHG emissions during mining

3. Impact on land including forest flora and
fauna etc.

4. Impact on water bodies, water table etc.

5. Social impact arising out of loss of land, liveli-
hood displacement from the original habitat.

Methane emissions from coal during coal mining;:
The release of Coal Bed Methane during coal min-
ing operation is inevitable. Fortunately, Indian
coal has less methane per tonne in comparison
with European, Australian or Chinese coal.

Table : 1 Country-specific emission factors for coal mining activities

Operation (mining / Post mining)

Methane emission factor (M3 / tonne)

Surface mining

Underground mining

Degree-1 | Degree-II | Degree-III
Mining 1.18 291 13.08 23.64
Post Mining (Handling) 0.15 0.98 2.15 3.12

Most of the Indian coal seams are classified as
Degree - I gassy seams and in most of the mines
the presence of methane is hardly detectable.
The fugitive methane emissions attributed to
Indian coal mining seems to be overstated and
needs a review.

Other GHG emissions during mining : According
to consulting firm McKinsey, the mining indus-
try annually contributes up to 7% of the world’s
carbon emissions. This is an area where use of
carbon neutral technologies can make a signifi-
cant impact in the world’s carbon emissions. Start-
ing from the planning stage, selection of mining
method, right sizing of the equipment will help
in reducing the environmental impact of mining
activities.

Inherently Underground mining seems better
in terms of sustainability, but careful compari-
son should take into account the overall output
of the coal, percentage extraction, need for land
etc. Holistic approach is required for the best
combination of resources.

For opencast mining, the “Safer” approach of
using 1:2 slope for solid strata and 1:3 slope
for overburden dump may be replaced by

scientifically examined stable slopes. A small
change of 2 degrees in overall mine slope (200m
depth 1 Km strike length) may result in ~ 0.7
Mm? saving in excavation.

The latest and largest may not be the most
sustainable. The use of autonomous dumpers
may not be a good idea in Indian Coal Mines.
So many unemployed youths may be employed
with a less expenditure. “People” must be the
center point in overall sustainability.

Similarly import of Mining Machinery is not
sustainable in the long run. Fortunately, now
we have manufacturing facilities for 10m?® shov-
el/ 100te dumper/ surface miners with match-
ing front-end loaders and Continuous Miners
covering more than 95% of geo-mining
conditions.

Inefficiencies are wastage of resources. To
minimize wastage, planning must be integrated
with operations. Good economic practices are
often the most “green”.

¢ 1Kwh ~ 1lkg CO,-eq
¢ 1 Liter diesel ~ 2.7kg CO,-eq
¢ 1 Liter Petrol ~ 2.2kg CO,-eq
¢ Coallkg ~25kgCO,eq
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So, the saving in energy cost automatically results
in less pollution. The recent development in India
regarding Carbon Trading will further incentiv-
ize use of efficient planning, operation, monitor-
ing of Indian coal mines. Use of remote sensing
(satellite images) and Drone Photogrammetry are
efficient tools for mining operations monitoring.
Combined with integrated control room-based
operations with 5G network can control real-time
mining operations in a very efficient way.

As mentioned above, out of up to 7% of the
world’s carbon emissions due to mining, roughly
50% of that comes from the haulage trucks, which
are used to transport overburden as well as coal
in opencast mines. In Indian coal mining scenario,
eighty percent of the operating cost can be attrib-
uted to fuel cost (mainly diesel) only. Obviously,
a lot of innovation is targeted to reduce the use of
diesel haulage trucks. Some of the alternatives are
- High angle conveyors, Battery operated trucks,
Hydrogen powered trucks, replacing diesel
machines with electric/ Battery operated
machines, use of energy efficient VFD.

High Angle Conveyors :

High angle conveying is on the up in min-
ing — and the world’s second largest installation
is close to completion in the southern part of
Russia’s Mikhailovksy GOK iron ore open pit
mine, part of Metalloinvest. It consists of 13 sec-
tions, uses a sandwich conveyor, has a 37-degree
angle and a lift of 215m. It has a capacity to handle
15 Mt/y (rated at 3,000 t/h) and has been designed

and installed by Metalloinvest and Ukraine-
based NKMZ.

Source https://im-mining.com/2020/08/26/worlds-
second-largest-high-angle-conveyor-nearing-comple-
tion-metalloinvests-mikhailovsky-gok/

High angle conveyors can replace a large part of
material handling in coal mines. There universal
application to replace shovel dumper combina-
tion is not possible but in selected suitable mining
conditions, their deployment can significantly
reduce the use of diesel in dumpers. The trade-
off of the cost component is the compromise on
flexibility and cost of crushing material specially if
planned to be deployed in overburden.

Battery Operated Trucks :

Caterpillar completed development of its first
battery electric 793 prototype with support from
key mining customers participating in Caterpil-
lar’s early learner program. participants of the
program with definitive electrification agreements

include BHP, Freeport-McMoRan, Newmont
Corporation, Rio Tinto and Teck Resources
Limited.

Source : https:/fwww.caterpillar.com/en/news/corpo-
rate-press-releases/h/caterpillar-succesfully-demon-
strates-first-battery-electric-large-mining-truck.html

These trucks are fast developing and may soon
become good competitor to the diesel trucks.
The real reduction in GHG can be achieved if the
charging of the batteries is done by renewable
energy sources.
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Hydrogen Operated Trucks :

The hydrogen-powered haul truck made its
official debut at the Mogalakwena mine in South
Africa owned by Anglo American.

Source : https:/fedition.cnn.com/2022/10/06/world/hy-
drogen-mining-truck-first-mode-anglo-american-climate-
spc-intl/index.html

Another interesting development is hydrogen
operated trucks, where hydrogen is used as fuel in
fuel cells which power the drives. Development of
Hydrogen IC engines is also catching up. Similar
to the battery-operated trucks, the real advantage
in sustainability can be achieved only through
green or white hydrogen.

Ethanol Operated Trucks :

Scania R 510 V8: This beast holds the title for
the heaviest ethanol-powered truck currently
in production. It boasts a massive 13-liter V8
engine generating 510 horsepower and a

robust drivetrain capable of handling payloads
of up to 76 tons. This makes it a powerful and
sustainable option for heavy-duty transportation
like long-haul hauling or construction materials
delivery.

Source https://www.trucksnl.com/scania-r520-v8-
retarder-full-air-6x2-510-wb-night-airco-euro6-nl-
truck-7634637-vd

Clear Flame

- il

Clear Flame Engine Technologies, a company
empowering rapid decarbonization for global
heavy-duty industry, announced today it has
successfully completed an ‘on-road” demonstra-
tion of its proprietary technology that enables a
heavy-duty truck diesel engine to operate on 100
percent renewable plant-based fuels. The valida-
tion of Clear Flame’s technology marks a critical
milestone in the company’s objective to revo-
lutionize carbon emissions within heavy-duty
transportation, one of the hardest sectors to
electrify and decarbonize.

Source https://ethanolproducer.com/articles/
clearflame-heavy-duty-truck-now-driving-on-100-eth-
anol-18988

Long haul trucks, which runs on bio ethanol are
commercially available. The same technology has
not yet been adopted for mining but its potential
for countries like India is immense. The mixing of
ethanol into normal commercial vehicles in India
has already achieved a significant milestone and
vehicles which runs on E98 ethanol have made
an entry (although symbolic only) into Indian
market. The same system can be extended to
mining trucks.
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Mine Closure :

The very definition of “Sustainable” need to
defined in Indian Perspective. The western notion
of “Sustainable” may not be suitable for our needs.
If an excavation made during mining can be used
for water storage / irrigation, it may be more
“Sustainable” then filing it up to its original
profile. Just consider amount of diesel to be
burned to re-handle say 50 or 100 million cubic
meter of overburden. So such plans MUST be site
specific. For broad estimation 1 lit /m® of rock
excavation and transportation may be taken, so for
every 10Mm?® of OB 1 Cr lit of diesel will be
burned along with Rs. 100 crores. Similarly a green

hillock can be as environmentally sustainable
as a plain land.

Technical Mine Closure

After notification of mine closure in 2009 by
MOoEFCC, there are defined guidelines. There is an
urgent need to convert theory into practice. The
“Eyesores” are more damaging to the image of the
mining industry than the actual damage. It’s easier
to take care of these eyesores. A water filled body,
a piece of broken land, a hillock of rocks need to be
treated as an asset and to be managed accordingly.
Innovative approach can convert these neglect-
ed assets into revenue earning either to the coal
company or to the community.

Case study to convert an opencast mine into an Pump back Hydro energy storage project :

7

R e

A 1 I i i 1

e T
3 i

Final OB dump

Note :

Light yellow — OB dump top for solar panels/
Water reservoir/ Wind turbines

Green — Proposed plantation
Light blue — Water body
Magenta — Southern side batter for solar panels

Proposed plantation Water Body Solar on slopes

In this study, data from a project report is taken
and preliminary study is done to assess the scale
of Pump-back Hydro energy storage project. The
basis profile after mine closure is given below.
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SL. No. Particulars Values
1 Area of Quarry km2 6.0
2 Area of OB Dump Top km2 3.5
3 Area of Waterbody km2 1.0
4 Batter Area SOUTH km?2 for Solar 1.3
5 Batter Area NORTH km?2 for Plantation 1.1
6 Batter Area East km2for Solar 0.7
7 Total Area (Quarry + Dump) km?2 7.5
8 Volume of Water (Mcum) 74
9 Top RL of Water Body (m) 300
10 Bottom RL of Water Body (m) 150
11 Top RL of OB Dump (m) 445
12 Depth of water to be pumped out (m) 145 - 295

As per the preliminary estimates this mine, after
closure can be converted into energy storage of 300
MW capacity, provided total mine is NOT covered
with plantation. There will substantial amount
of plantation but a practice of blanket plantation
or insistence on back filling with overburden or
fly-ash will be very unscientific approach. In com-
ing days, the growth of renewables will continue
to outpace the increase in energy storage capac-
ity. Large closed opencast mines offer his oppor-
tunity, literally in platter, to coal mine companies
which should not be missed. It may be appreci-
ated that such projects will provide considerable
revenue to the mine owner even after closure, will
provide the nation much needed energy storage
capacity and employment. The case study is done
on a large opencast mine with adverse stripping
ratio providing an excellent case for pump back
storage project but finding a few dozen projects of
titty MW range should not be difficult.

Social Mine Closure (Just Transition)

The objective of social mine closure to pro-
vide livelihood to the population dependent on
coal mining and associated business after coal
mine closure. Due to social legacy and largely
public Sector dominated coal mining scenario, an

excellent system of providing employment, land
compensation etc. is already in place. So much
so that perhaps the exiting R&R policy may not
be sustainable to CIL in the long run. Coal India
Limited through Coal Cess, NMET and CSR is
contributing over 3,000 Cr per year. We failed to
find any such effort for just transition anywhere
in the World. The need is to utilize these funds
to the true need of the local population in a
systematic manner.

The need is to set up innovative industries, as
illustrated in the above case study, to provide
employment to the people earlier engaged in
mining operation. And the funding gap, if any,
should be bridged from the funds listed above.

Disclaimer

*  The view presented in this synopsis is of the au-

thor and cannot be attributed to CMPDIL or CIL
and are solely intended to initiate a meaningful
discussion on the subject.

Information and data is taken from various sources.
In some cases, from secondary sources also, which
in turn quoted the primary sources. No claim for
accuracy of the data is intended. The purpose is to
give an overview in support of the points presented.
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TECHNICAL ARTICLE

SCIENTIFIC APPROACH TO SAND REPLENISHMENT- A CASE STUDY

Nirbhaya Bhatnagar' , Gargi Pandey? Dr Vinita Arora’®, Dr Rakesh Dwivedi?,

Shankar Nagachari*, Dr Hemant Agrawal®, *

I Introduction

Sand mining is a vital activity that plays a crucial
role in supporting various industries and infra-
structure development. The importance of sand
mining lies in its multifaceted applications across
construction, manufacturing, and infrastructure
projects. Sand is a fundamental component in con-
crete production, providing the necessary struc-
ture and strength for buildings, roads, and other
construction projects. It is also used in manufac-
turing glass, electronics, and various industrial
processes.

However, unregulated and excessive sand mining
can lead to severe environmental consequences,
including habitat destruction, erosion, and altered
riverbed morphology (Padmalal et al., 2008). To
mitigate these negative impacts and ensure the
sustainable use of this finite resource, replenish-
ment studies become essential (Saviour, 2012).

Replenishment studies focus on understanding
the natural processes of sand deposition and sedi-
mentation in riverbeds. By assessing the rate at
which sand is naturally replenished, scientists and
policymakers can determine sustainable extrac-
tion limits (Ayyam et.al, 2019). These studies help
strike a balance between meeting human needs
for sand and preserving the ecological integrity of
river ecosystems.

In essence, the importance of sand mining lies
in its contribution to human development, but it

must be managed responsibly to avoid ecological
degradation (Sonak et al., 2006). Replenishment
studies provide the scientific foundation for im-
plementing sustainable sand extraction practices,
ensuring that the resource is used judiciously and
that the environmental impact is minimized (Shah
etal., 2021).

The Government of India (Gol) has indeed im-
plemented various statutory measures to regu-
late sand mining across the country. These mea-
sures are designed to address the environmental,
social, and economic challenges associated with
uncontrolled sand extraction.

2. Statutory Requirement

Sustainable Sand Mining Management Guidelines
(MoEFCC, 2016) and experience suggest that the
source of sand in India are through

a) River (riverbed and flood plain),

b) Lakes and reservoirs,

c) Agricultural fields,

d) Coastal / marine sand,

e) Palaeo-channels and

f) Manufactured Sand (M-Sand).
The Sustainable Sand Mining Management
Guidelines (SSMMG) — 2016 highlights the iden-

tification of the sand mining sources, replenish-
ment of the River Bed Material (Sand, Boulder,
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Gravel, Cobble etc.), preparation of Districts
Survey Report, and Standard Environmental,
Conditions suitable for sand mining projects.

The necessary requirements to facilitate effective
monitoring and enforcement of regulatory provi-
sion for sand mining in the country are as follows:

i. Identification of sand mining sources, its
quantification and feasibility for mining
considering various environmental (prox-
imity of protected area, wetlands, creeks,
forest etc.) and other factors such as important
structures, places ofarchaeologicalimportance,
habitation, prohibited area etc.

ii. The mining lease auctioned by State govern-
ment as per their Minor Mineral Concession
Rules are granted Letter of Intent (Lol), but
it has been observed that many of the sites
are not suitable w.r.t environmental aspects.
In most of the cases, the unplanned grant of
mining lease leads to formation of cluster
and/or contiguous cluster of small mining
leases, which sometimes is difficult to regulate
and monitor. In order to address such issues,
more emphasis is required on the preparation
of District Survey Report and its format for
reporting.

iii. Mining Plan is an important document to
assist the mine owner to operate the mine
in a scientific manner. States have their own
format for preparation of mining plan and it is
observed that recording of the initial level of
mining lease at shorter interval say 25m X 25m
grid interval is not present.

iv. There is no practice for regular replenish-
ment study to ascertain the rate of depositing,
plan and section needs to be prepared based
on the restrictions provided in letter of intent
and provisions of Sustainable Sand Mining
Management Guidelines 2016.

v. Environmental Clearance is a process wherein
the regulatory authorities after considering
the potential environment impact of min-
ing clearance is granted with a set of specific
& standard conditions to carry out mining
operations, but often it is observed that letter

of intent is granted for a location which has
less potential for mining and not feasible for
environment-friendly mining. This leads to
an unnecessary financial burden on the mine
owners and litigations. Thus, Lol should be
preferably granted for those locations, which
have the least possibility of an impact on the
environment and nearby habitation.

vi. It is the responsibility of the mine owner to
obtain all the statutory clearance and comply
with the conditions stipulated in the clear-
ance letter. Mining should be carried out
within the mining lease area as per approved
mining plan or mining plan concurred by
other regulatory authorities.

vii. Mining operation also involves transportation
of mineral from the mining area to end-user
and it is necessary that movement of the min-
eral needs to be monitored. The State Govern-
ment already have power under section 23c
of MMDR, Act 1957 (IBM, 2012) to make rules
for preventing illegal mining, transportation
and storage of minerals. However, there are
instances of illegal mining, which shows that
there is a need for strengthening the system
of mineral dispatch and its monitoring. This
document provides good practices already
under implementation by various states for
regulating the mineral sale, dispatch, storage,
transportation and use.

viii. The river reaches with sand provide the
resource and thus it is necessary to ascer-
tain the rate of replenishment of the mineral.
Regular replenishment study needs to be
carried out to keep a balance between deposi-
tion and extraction. This document provides
the procedure to be followed for conducting
replenishment study.

The Scientific Sand replenishment study is to be
done every year as per the statutory Enforcement
and Monitoring guidelines of Sand Mining, 2020.

3. Methodology

The study incudes physical survey through Drone/
DGPS and an analytical study is carried out by
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using bed load transport model in Pre-monsoon &
post-monsoon.

A three-stage sand replenishment study, described
hereunder, was undertaken.

I. Stage one : Preliminary study with field data
collection was done (Figure 1). The grain size

analysis i.e. d10, d30, d50 and d60, uniformity
coefficient and coefficient of curvature was
also determined as an input for estimation
of bajri/sand replenishment of rivers under
study. Monsoon Water Sample data collec-
tion was carried for TSS analysis, water flow,
depth of water channel etc.

Figure 1 : Reconnaissance survey of Sand Ghats in UP Yamuna River.

II. Stage second : Includes, use of RL survey
method through DGPS was adapted for
benchmarking the annual replenishment of
sand /bajri. The RL survey at the selected mine
sites at Pre-monsoon and Post-monsoon was
undertaken.

IIL. Final stage : Comprises of use of analytical
model study of bed load transport from the
rivers flowing through the mining lease area.
The data for this study was taken from field
survey, and approved mine plan of lease.
Field data was used in the Meyer Peter’s equa-
tion for calculation of bed load transport.

3.1 Methodology of DGPS Survey :

DGPS Survey was carried out by CMPDI survey
team during the mining phase in running mines/
closed mines/new mines at the selected mine
leases in the Son river. The DGPS survey was

carried out in the month of May-June, 2022 in
pre-monsoon, followed by post-monsoon survey
in December, 2022. A total of 14 mine leases were
selected for RL survey in the Sone river across
five districts. A base station was set up by survey
team for about 15 km radius and RL readings of
the mine lease were recorded by the CMPDI sur-
vey team. The step wise methodology adopted
for estimation of volume through DGPS survey is
provided hereunder :

¢ Pre-Monsoon Field Work & Office Work

¢ Establishment of Benchmark near the Sand
Patch using DGPS

Survey of sand patch using DGPS (Figure 2)
Downloading and processing the data

Preparation of Digital Terrain Model (DTM) /
contour preparation

¢ Post-Monsoon Field Work & Office Work
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¢ Survey using DGPS using pre-established
Benchmark station or otherwise Benchmark
will have to be re-established

¢ Downloading and processing the data
¢ Preparation of DTM/ contour preparation

Volume computation between Post-Monsoon
& Pre-Monsoon through DTM to DTM

Figure 2 : DGPS survey

4. A Case Study of Banda District Sand
Mining in the state of Uttar Pradesh

The case of Banda, a district in the Indian state of
Uttar Pradesh, exemplifies the intricate relation-
ship between sand mining and its environmen-
tal impacts (Figure 3). The case study focuses on
Banda district in Uttar Pradesh, where illegal sand

mining has been rampant for several years. This
illegal activity has caused a number of environ-
mental problems, including river bed erosion,
loss of aquatic life, and increased turbidity in the
water. It has also had a negative impact on the
livelihoods of local communities, who depend on
the river for fishing and agriculture.
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Figure 3 : River Map of Banda District showing Ken River, Yamuna River and Baghein River
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In 2016, the National Green Tribunal (NGT) of
India took notice of the situation in Banda and
issued a series of orders to address the problem.
The NGT ordered the state government to take
immediate action to stop illegal sand mining and
to conduct a replenishment study to assess the
environmental impact of sand mining in the
district. The NGT also directed the state govern-
ment to develop a sustainable sand mining policy.

Banda is home to several rivers, including the Ken,
Baghein, and Yamuna, which serve as the prima-
ry sources of sand. The demand for sand in the
district has surged due to rapid urbanization and
infrastructure projects. However, unregulated
and rampant sand mining has led to a range of
environmental concerns.

4.1. Environmental Impacts of Sand Mining in
Banda

1. Riverbed Degradation : Indiscriminate sand
extraction from riverbeds has caused signifi-
cant alterations in river morphology, includ-
ing deepening of river channels, erosion of
riverbanks, and loss of riparian vegetation.
This degradation has disrupted the natural
flow of rivers, affecting aquatic ecosystems
and increasing the risk of floods.

2. Water Quality Degradation : Sand mining
activities release large amounts of sediment
into the rivers, increasing turbidity and reduc-
ing dissolved oxygen levels.

3. Loss of Biodiversity : Sand mining destroys
the natural habitats of various aquatic and
terrestrial species, leading to a decline in
biodiversity of Phytoplankton and Zooplank-
tons. The loss of riparian vegetation, in partic-
ular, affects the nesting and foraging grounds
of numerous bird species.

4.2. A three-stage sand replenishment study,
described hereunder, was undertaken to
estimate the replenishment rate of sand
Ghats.

4.2.1. During stage one, preliminary study with
field data collection was done. The grain
size analysis i.e. D10, D30, D50 and D60,

uniformity coefficient and coefficient of
curvature was also determined as an input
for estimation of bajri/sand replenishment
of rivers under study. Use of Universal Soil
Erosion Equation was also done to have
an idea of the soil erosion from the river
catchment area.

4.2.2. During second stage, RL survey method
through DGPS was adopted for the annual
replenishment of sand/bajri computation.
The RL survey at the selected mine sites
was carried out during three time peri-
ods. First survey was carried out in Febru-
ary, 2022 to assess the level of sand ghats,
followed by survey at the closure of Mines
during Pre-Monsoon season from 8th June
to 14th June 2022. The third survey was
done during Post-monsoon season from
4th Nov to 10th Nov, 2022. The differ-
ence in average RL readings of 3rd survey
of post monsoon in November, 2022 and
2nd survey i.e. June 2022 give the physical
volume estimation of sand replenishment.

4.2.3. The final stage of this study comprises of
use of analytical model study of bed load
transport from the rivers flowing through
the mining lease area. The data for this
study was taken from field survey and
approved mine plan of lease. Field data
was used in the Meyer Peter’s equation
for calculation of bed load transport. The
bed load transport rate was determined at

surveyed mine sites.

The amount of replenishment is calculated based
on the average representative RLs determined
through DGPS survey in Pre-monsoon and post-
monsoon seasons over the area of consideration.
Sand replenishment calculated by CMPDI was
found comparatively less than the planned pro-
duction capacity of Sand. Highest sand replen-
ished in river Yamuna in Benda Khadar mine
with 844456.921 cum. In river Ken, highest sand
replenished in Marauli with 465442.966 cum while
lowest is in Lahureta with 8288.451 cum. In river
Baghein, 18271.881 cum. sand replenished.

MGMI News Journal, Vol. 49, No. 2 & 3

53]

July - Sept. & Oct. - Dec., 2023




4.3. Grain size analysis -Ken River

The typical testing procedure consists of the
following steps :

¢ Weigh a dry soil sample which should be at
least 500gr.

¢ Record the weight of the sieves and the pan
that will be utilized during the analysis. Each
sieve should be thoroughly cleaned up before
the test.

+ Assemble the sieves in ascending order, plac-
ing those with the larger openings on top.

Therefore, the No. 4 sieve should be on top
and the No. 200 sieve on the bottom of the
stack.

¢ Place the soil sample into the top sieve and
place a cap/lid over it.

¢ Place the stack in a mechanical shaker and
shake for 10 minutes

# Remove the sieve stack from the shaker and
measure the weight of each sieve and that of
the pan placed at the bottom of the stack.

Grain size analysis-Ken River
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Figure 4 : Grain size analysis—Ken River, UP

4.3.1. The Uniformity Coefficient (Cu)

The uniformity coefficient (C) expresses the
variety in particle sizes of soil and is defined as
the ratio of D, to D, (Table 1). The value D, is
the grain diameter at which 60% of soil particles
are finer and 40% of soil particles are coarser,
while D, is the grain diameter at which 10% of
particles are finer and 90% of the particles are
coarser. Therefore, Cu is estimated as (geoengi-
neer.org) :
_Dw

C. =
“ D10

When C  is greater than 4, the soil is classified as
well graded, whereas when C is less than 4 the soil

is classified as poorly graded /uniformly graded.

Table 1: Composition of Sand in Ken River

Gravel (%) -
Sand (%) 98.00
Silt+Clay (%) 1.60
D60 0.45
D50 0.36
D30 0.27
D10 0.21
Cu 2.14
Cc 0.77
Class SP
Remark Poorly Graded Sand
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4.4. Key Takeaways from Banda Sand Mining
Study :
¢ Sand mining is an essential industry but
requires careful management to minimize
environmental impacts.

¢ Unregulated sand mining can lead to severe
degradation of river ecosystems and loss of
biodiversity.

o Effective enforcement of environmental regu-
lations is crucial to curb illegal sand mining
and protect the environment.

¢ Sand Replenishment studies need to be
considered prior to approval of extraction of
mineral resources

The Banda sand mining case study highlights the
need for a balanced approach that addresses the
demand for sand for development while ensur-
ing sustainable practices and protecting the envi-
ronment through adaptation of scientific method
of extraction of this renewable mineral resource.
As, replenishment of sand is not guaranteed
every year and depends on various physical,
environmental and human activities, the resource
accounting of sand replenishment and its
allotment for extraction needs to be regulated
based on scientific studies.

5. Outcome of the study

The process of obtaining approvals for sustainable
sand mining extraction, based on replenishment
study reports submitted by the Central Mine Plan-
ning and Design Institute (CMPDI), is a systematic
and crucial endeavour. The client, typically an en-
tity engaged in sand mining operations, relies on
the findings and recommendations of this study
to secure the necessary approvals from competent
authorities. The competent authority reviews the
study reports to assess the environmental impact
and the proposed limits for sand extraction. This
process involves a thorough evaluation of the
scientific data and recommendations provided by
CMPDLI. Upon satisfactory review, the competent
authority grants approvals to the client for the
sustainable quantity of sand mining extraction

from the studied areas. These approvals come
with specific conditions and guidelines to ensure
adherence to environmentally responsible mining
practices.

With the obtained approvals, the client can
proceed with sand mining operations within the
defined sustainable limits. This approach aims
to strike a balance between meeting the demand
for sand and preserving the health of the riverine
ecosystem and its geo-morphology.

In summary, the collaboration between CMPDI,
the client, and the competent authority facili-
tates a regulated and environmentally conscious
approach to sand mining, safeguarding the integ-
rity of river ecosystems while meeting the essen-
tial needs for construction and development.
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