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President’s desk

Dear honorable members of IMMA fraternity,

I am glad to inform that Indian Mine Managers Association (IMMA) is going to publish
IMMA Review quarterly after a long gap. We tried to endeavor the publication of IMMA
Review earlier also but could not make it because of busy schedule of the members whom
the task of publication of the review was given. However now Sri Kishor Yadav, Chief
Manager, BCCL has agreed to take the responsibility for publication of the same and we
hope that the copy of IMMA Review will be soon in your hands.

During last 11 years we have held National Seminar regularly every year except the short
stint after the Corona in 2020 we could not hold the Seminar in 2021 & 2022. During the
centenary year of 2023 we held the National Centenary Seminar on Mining Industry: Challenges & Opportunities MICO-
2023 on 20™ & 21% January, 2023 in collaboration with BCCL Dhanbad and International Seminar on UNDERGROUND
MINING : AUGMENTATION , NEW — INITIATIVES & GROUND BREAKINGS (UMANG 2023) DECEMBER
23,2023 Organized by IMMA Kolkata Chapter (Supported by COAL INDIA LIMITED). All these National &
International Seminar were grand success. It is also heartening to note that our Nagpur Branch is also holding National
Seminar regularly every year with large participation.

Our Jharia Branch, Raniganj Branch, Singrauli Branch, Bilaspur Branch & Sambalpur Branch are also functioning but
require speed in activity to ensure large participation by Members for enhancing their technical knowledge and keep them
abreast with the latest development in mining. Our Bilaspur Branch had held one day workshop on “HUM 21 DAY”
HARIT MINING 22 January 2025 and the Members of Bilaspur Branch had visited all the Collieries of SECL in convoy
to give a comprehensive message to produce and dispatch quality and size coal in order to maintain its lead from the
private sector coal producing corporates. It is matter of pleasure that this workshop was also a grand success.

As we all know that during last 22 years many coal mines have been out sourced and the private parties had been awarded
the work of mining coal and overburden and the skill of the workers employed by them is not up to mark and the mine
managers have to be very vigilant in order to run the mines safely and produce coal and OB as per target given by the
company. The mine managers have to keep themselves abreast with the latest mining technology to produce coal and OB
with least danger to safety.

With these words I extend my good wishes to all Members of IMMA with their families and hope for bright future for
them.

Yours Sincerely

‘l‘:—»‘:;-§£
(K. N SINGH)
PRESIDENT,IMMA
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MESSAGE

We live in an age of rapid technological advancements. Tech dependent industries,
especially mining, are increasingly adopting this modernization for improved
productivity. The multifarious advantages are efficiency in resource extraction,
enhanced safety, real time monitoring, reducing environmental impact, and better
economic benefits. Coal India Limited is leveraging modern technologies diligently.
CIL is also delving into digitization and automated processes not merely as choice but
as an imperative to stay ahead in the evolving competitive market.

| am happy to note that Indian Mine Managers’ Association, Dhanbad in its quarterly
review is focusing on emerging mining technologies and associated technical papers.
| hope these enriched articles would be of use to practicing mining engineers enabling
them to keep abreast of latest technological developments for the betterment of the
mining industries.

May IMMA continue to bring out such informative publications.

Best Wishes!
axﬁpp—d\'—‘“’
(PM Prasad) 5 (o 2
Kolkata
08.03.2025

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

I am extremely happy to know that Indian Mine Managers’ Association (IMMA)
is publishing its IMMA Review. Like the previously published IMMA Review, this
publication will also contain important information on the mining sector, other

related matters & highlight the success of the IMMA.

IMMA was established in 1923 and has completed its centenary year and has been
safeguarding the interest of mine managers since long. IMMA is very important

for the mining sector.

I wish Indian Mine Managers’ Association (IMMA) every success in this

publication and their future endeavours.

o

Dated: 07/03/2025 (Samiran Dutta)

Ufehd SHTATE: I o, T T, SETHTer T3fRTd, e, TS -826005, HRA, B : 0326-2236000, FTETEE : www.beclweb.in
Registered Office: Koyla Bhawan, Koyla Nagar, BCCL Township, Dhanbad, Jharkhand-826005, India, CIN-U10101JH1972G0OI000918
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MESSAGE

I am glad to note that the Indian Mine Managers' Association (IMMA) is launching its quarterly
publication, “IMMA Review,” which will showcase the latest advancements in mining
technology and feature insightful technical papers on cutting-edge mining innovations and
related topics.

In today's mining scenario, the role of mine manager is multifaceted, encompassing operational
efficiency, safety compliance, resource management, and environmental responsibility. This role
requires a blend of technical expertise, leadership skills, and a strong understanding of regulatory
frameworks. Mine managers must effectively manage teams, optimize production, and ensure
sustainable practices while navigating complex market dynamics and evolving technologies.

Thus efforts of IMMA in this direction by publishing IMMA Review apart from hosting annual
conferences, various committee to cater the interest and needs of Indian Mine Managers is
praiseworthy and commendable.

[ hope that TMMA Review' will shed light on the current challenges facing the Indian mining
industry and offer solutions that inspire and empower young and dynamic Mine Managers.

I wish and congratulate tor all success.

With warm regards, ' w{/\/
5 a/wa .

( Sanjiv Kumar Singh )
Chairman & Managing Director

Dated : 28" May, 2025

Kolkata
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MESSAGE

It is a pleasure to extend my best wishes to the Indian Mine Managers'
Association (IMMA) for the publication of the IMMA Review Periodicals. This
initiative will serve as a valuable platform for disseminating the latest
advancements in mining technology and fostering knowledge exchange within the
industry.

At MCL, we remain committed to innovation, safety, and sustainable
mining practices, and we appreciate IMMA’s efforts in driving technological
progress. | am confident that this periodical will 51gn|f|cantly contribute to the
growth and modernization of the mining sector.

Wishing IMMA continued success in this endeavor.

(Uday Anant Kaole)
Chairman-cum-Managing Director
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Message

The mining sector has undergone significant reforms in recent times, emerging as a crucial
driver of the country's economy. To sustain this momentum and drive further economic
growth, the sector must navigate critical challenges, including environmental sustainability,
land availability, increasing mining depths, and enhancements in productivity and safety
standards.

The Indian Mines Managers' Association (IMMA) plays a pivotal role in this context. The
IMMA has been instrumental in shaping the Indian mining industry by providing a platform
for knowledge-sharing and networking, organizing national and international workshops
and conferences, advocating policy reforms, and promoting sustainable practices. These
efforts have significantly contributed to the industry's growth, development, and adoption
of responsible mining practices. As the industry continues to evolve, IMMA remains
committed to fostering innovation, collaboration, and sustainable growth.

I am delighted to learn that the IMMA is publishing its quarterly review magazine, 'The IMMA
Review'. This publication will offer the latest updates on mining technology, technical
insights into emerging trends and innovations, and expert perspectives on health, safety, and
related issues impacting the mining industry. Through its various initiatives, IMMA
empowers mining professionals by enhancing their skills and competencies, providing them
with cutting-edge knowledge, best practices, and expertise to excel in their roles.

[ am confident that this publication will serve as a valuable resource, promoting knowledge
sharing, innovation, and excellence in the mining industry.

| wish IMMA every success with this publication and look forward to the valuable insights
and contributions it will bring to the mining community.
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It gives me immense pleasure to note that the Indian Mine Managers’ Association (IMMA) continues the
initiatives that enrich the mining fraternity with valuable knowledge and contemporary insights.

The mining industry today is witnessing rapid transformations driven by technological advancements,
environmental considerations, and enhanced safety standards. In this context, the IMMA Association plays
a pivotal role in disseminating technical knowledge, promoting new technologies, and addressing crucial
matters related to health, safety, and allied subjects.

I firmly believe that such initiatives not only contribute to the professional growth of individuals but also
strengthen the collective capabilities of the industry as a whole. I congratulate the IMMA. Association for
its commendable efforts and wish its members continued success in their endeavours.

May the IMMA Association continue to serve as a beacon of knowledge, innovation, and professional
excellence in the mining sector.

Warm regards, O

Satish Jha /

Chairman-cum-Managing Director
Eastern Coalfields Limited

dsfiger @rate / Regd. Office
FEART-HE-TEY NEF T FAIOE, WHASAT, HER- BTG, Ser- oRew sduae, oRue e
Office of the Chairman-cum-Managing Director, Sanctoria, Post- Dishergarh, Dist. Paschim Burdwan, W.B.
guem/Phone - 341-2523795, %ad/Fax 0341-2523906, $Aw/e-Mail: cmd.ecl.cil@coalindia.in

CIN : U1010WB1975G01030295, Website : www.easterncoal.nic.in
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MESSAGE

| am delighted to extend my sincere congratulations to the Indian Mine Manager’s
Association (IMMA) on the launch of the IMMA Review Periodicals. This initiative will
provide an excellent platform for sharing the latest advancements in mining technology and
promoting knowledge exchange across the industry.

At BCCL, we remain dedicated to innovation, safety, and sustainable mining practices, and
we commend IMMA for its efforts in driving technological progress. | am confident that this
periodical will play a key role in the growth and modernization of the mining sector.

Wishing IMMA continued success with this impactful and engaging publication.

sd/-
Sanjay Kumar Singh
Date: 02.04.2025
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MESSAGE

It gives me immense pleasure to convey my best wishes to the Indian Mine
Managers' Association (IMMA) on the occasion of publication of the IMMA Review
Periodicals.

This year's focus on “Advancement and Sustainability in Mining Technology” is
both timely and vital. As the mining sector undergoes rapid transformation, embracing
innovation and sustainable practices has become imperative. The IMMA Review serves as
an excellent forum to share knowledge, promote research, and highlight practical
advancements that are shaping the future of the industry.

At BCCL, we continue to align our planning and project development with
cutting-edge technologies, efficiency, and environmental responsibility. I commend
IMMA for its consistent efforts to foster technical growth and professional collaboration
through such meaningful publications.

Wishing the IMMA Review all success and a far-reaching impact in the mining

(Manoj Kumar Agarwal)
Director (Tech.) P&P, BCCL

community.

Date: 04.04.2025




INDIAN MINE MANAGERS' ASSOCIATION
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Rabindra Kmar Sharma,
Honorary General Secretary,
rabindrasharmal953@gmail.com

Message from Honorary General Secretary, IMMA.......

This decision, made during the recent council meeting, marks a significant step in IMMA's
commitment to fostering knowledge sharing, research, and innovation within the mining industry
and accordingly assigned Shri Kishore Yadav, Chief Manager ( Mining), ISO, BCCL HQ with the
editorial responsibilities for Publication of IMMA Review.

IM MA was established in 1923 and for over a century it is dedicated for The protection of the
interests of Mine Managers in India and the improvement of the social and intellectual position and
status of the profession and Establishing cordial relations within the industry.

IMMA under the leadership of Shri KN Singh, President has voiced for the benefit for the mine
managers in different forums such as Standing Committee on Safety in Coal Mines, Coal India Safety
Board and also Rajmahal Court of Inquiry. IMMA and its branches also hosted Intenational, National
Seminars and workshops for the benefit of the Mining fetterntity.

IMMA invites all interested individuals and organizations to contribute to the IMMA Review and
support this initiative to promote excellence in the mining and metallurgy industry, It will be
published regularly in future.

Rabindra Kumar Sharma,
Honorary General Secretary,
Email; rabindrasharmal953@gmail.com
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International Centenary Seminar on
Underground Mining: Augmentation,
New Initiatives & Ground Breakings (UMANG 2023)
Organised by IMMA and Supported by Coal India Ltd.

Recognizing the need to evolve, Coal India Limited prepared its Underground Coal Mining Vision, which
was released by the Hon'ble Cabinet Minister for Coal, Mines & Parliamentary Affairs, Shri Prahlad Joshi in
June 2023. As part of the vision, CIL plans to produce 100 MT coal from underground mines by FY2027-28
and ramp itup to 125 MT by FY2029-30. The vision plan encompasses infusion of cutting-edge technology,
sustainable practices, and a commitment to environmental stewardship. The vision for underground coal
mining is rooted in the understanding that transitioning from surface mining to underground mining can have
multifaceted benefits. Underground mining minimizes the impact on local ecosystems and reduces the
carbon footprint associated with coal extraction. By minimizing the ecological impact associated with
surface mining, mitigation of land degradation, reduction of water pollution, improvement in the air quality
of coal mining areas and preservation of biodiversity is possible. The vision stands as a testament to the
determination to strike a harmonious balance between economic growth and environmental preservation.

Against the backdrop of the present scenario, an international seminar on Underground Mining:
Augmentation, New Initiatives & Groundbreakings (UMANG 2023) was organized by the Indian Mine
Managers' Association (IMMA) and supported by Coal India Limited (CIL). This significant event took
place at Coal Bhawan, New Town, Kolkata, on the 23rd of December 2023, in commemoration of the
centenary year of the establishment of IMMA..

The underground coal mining sector faces a multitude of challenges that impede its growth. Addressing these
challenges requires the urgent development of a conducive ecosystem, encompassing strategic policy
decisions, the promotion of indigenous manufacturing, cultivation of in-house expertise, and the creation of
a technically skilled workforce. Additionally, the acquisition of expertise in state-of-the-art technologies is
imperative for India. The indigenization of equipment assumes a pivotal role in fostering underground
mechanization, facilitated by the introduction of Continuous Miners, Highwalls and Powered Support
Longwalls (PSLW), among other innovations. Recognizing the critical need for comprehensive solutions,
IMMA has taken the initiative to organize the UMANG 2023 international seminar with support from Coal
India Limited, marking a pivotal step towards addressing and overcoming the challenges faced by the
underground mining sector.

Principal objectives of the seminar

In the context of Mass Production Technologies, the seminar sought to unravel the complexities and
innovations that define the future of underground mining. Participants, comprising industry leaders and
innovators, immersed themselves in discussions not just to adopt technologies but to redefine the very fabric
of underground mining practices. The central theme aimed at fostering an environment where the industry
could collectively envision and pioneer new methodologies for enhanced productivity and operational
efficiency beneath the Earth's surface.

The theme of advanced global technologies embraced a global perspective, weaving in insights from
international experts hailing from Australia, South Africa, Poland, and beyond. The seminar, as a melting pot
of ideas, facilitated a collective understanding of challenges and prospects associated with the adoption of
advanced technologies in underground mining. The spotlight on emerging blasting technologies for both
underground and opencast mines underscored the forward-looking ethos ingrained in the seminar's design.




The final thematic pillar, innovation & digital mining solutions, served as the heartbeat of the seminar. Here,
the focus was not merely on outcomes but on nurturing a transformative mindset. Discussions on Research &
Development (R&D) and the integration of automation and digital solutions in the unique context of
underground (UG) mining embodied the seminar's aspiration to be a crucible for innovation, pushing the
boundaries of what's achievable in underground coal mining.

In essence, the seminar was a deliberate exploration into the future of underground mining, where the chosen
themes were not outcomes but guiding lights illuminating a path toward a more innovative, safe, and
environmentally conscious underground mining industry.

Panel Discussion

The conference witnessed one panel discussion involving the various notable speakers of the conference and
was moderated by Shri. Tushar Chakraborty, Director, Deloitte. The discussions of the panel revolved around
the future roadmap of UG mining in India.

Table 1: List of Panelists & Topic for Panel Discussion

# Panellist Designation

Panel Discussion on Future Roadmap of UG Mining in India

i | Dr. B Verra Reddy Director (Technical), CIL & Chairman-cum-Managing Director, CCL (Additional Charge)
2 Shri. N C Jha Former Chairman-cum-Managing Director, CIL

3 Shri. B N Pan Former Chairman-cum-Managing Director, BCCL

4 Shri. Smarajit Chakrabarti Former Chairman-cum-Managing Director, ECL

5 Shri. M P Dikshit Former Chairman-cum-Managing Director, SECL

The panel discussion unfolded as an intellectual tapestry, weaving together multifaceted insights that cast a
visionary light on the future of underground (UG) mining operations. At the core of these deliberations was
the resounding call for the integration of cutting-edge technologies into the fabric of UG mining, highlighting
their potential to revolutionize operational efficiency and foster sustainability. The discourse resonated with a
shared understanding among panellists that the judicious infusion of technological advancements is not
merely a choice but a necessity for the industry's evolution.

A recurrent theme throughout the discussion was the emphasis on collaboration as an engine for knowledge
exchange and innovation. The panel recognized the interdependence among industry leaders, government
bodies, and research institutions, portraying them as integral components of a collaborative ecosystem
essential for propelling UG mining towards a technologically driven and sustainable future. The narrative
shifted seamlessly to the crucial role of regulatory support, portraying it as the linchpin for the sector's
progression. The panel advocated for continuous support through robust policy frameworks and financial
incentives, envisioning them as catalysts that would accelerate technological adoption and the incorporation
of sustainable practices. Environmental sustainability emerged as a cornerstone, with the panel engaging in
thoughtful discussions around strategies and responsible mining practices.

These considerations delved into ways to mitigate the ecological footprint of UG mining, reflecting a
conscientious commitment to harmonize industrial activities with environmental preservation. The discourse
then seamlessly transitioned to the critical importance of human resource development.
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Panellists underscored the significance of cultivating a skilled workforce through targeted skill-building
initiatives, recognizing that a competent human capital is pivotal for steering the industry through evolving
demands and technological advancements.

Addressing challenges head-on, the panel offered collaborative approaches as effective solutions. The spirit of
unity and collective problem-solving underscored the industry's resilience and adaptability. The valedictory
session, a culmination of these insightful discussions, provided a reflective platform. Expressing gratitude to
participants, it underscored the pivotal role of collaboration, technological innovation, and sustainable
practices in shaping the future trajectory of UG mining. The event stood not merely as a symposium but as a
beacon illuminating a path towards a more sustainable, efficient, and technologically advanced UG mining
industry.

Table 2: Summary of Major Insights from Panel Discussion

# Focus Area Insights
1 Integration of Technological The panel highlighted the importance of integrating cutting-edge technologies to enhance
Advancements efficiency and sustainability in UG mining operations.

Emphasis was placed on fostering collaboration among industry leaders, government
bodies, and research institutions to facilitate knowledge exchange and technological
innovation.

Collaboration for Knowledge
Exchange

The need for continued regulatory support, including policy frameworks and financial

3 Regulatory Support
8 ¥ Supp incentives, to propel UG mining initiatives forward was emphasized

The panel discussed strategies for ensuring environmental sustainability in UG mining,

4 Environmental Sustainability e ) ; o ;
considering the importance of responsible mining practices.

Human Resource The role of skill development and human resource initiatives to meet the evolving demands
Development of UG mining was highlighted, ensuring a competent workfarce for the industry.

The panel acknowledged the challenges faced by the UG mining sector and proposed

6 Audressing Challerges collaborative approaches to address them effectively.

Key outcomes from the seminar

Background

UMANG 2023, stands as a testament to the collective pursuit of excellence in the field of underground mining.
The event acted as a platform to bring together industry stalwarts, experts, and enthusiasts from across the
globe to delve into an exchange of cutting-edge insights, innovative approaches, and emerging technologies
that are reshaping the landscape of underground mining. With a primary focus on augmenting existing
methodologies, introducing novel initiatives, and commemorating significant groundbreakings, UMANG
2023 aspired to foster a collaborative environment that will propel the industry towards sustainable growth and
enhanced efficiency. Against the backdrop of a rapidly evolving mining landscape, this seminar promises to be
a pivotal event, facilitating dialogue, networking, and knowledge-sharing among the trailblazers of the
underground mining community.

Key Recommendations

1 Rebate inrevenue share (Bid Price) for UG mining

Incentivizing large scale underground mining through a rebate in revenue share/bid price up to 50% for
coal blocks being auctioned for early operationalization and coal production would be beneficial for
commercial miners. This would encourage companies to invest in underground pit mining. Underground
mining also has a lower environmental impact.




The rebate would help to offset the higher costs of underground mining and make it more competitive with
open-pit mining. This would lead to an enhancement of number of underground mines being operated that
finally would accrue several benefits:

* Miningof coal in a socially and environmentally manner.
e Gradual depletion of open castable coal at shallower depth shall compel increase in UG mine production

e Reduced land acquisition for underground mines as compared to opencast projects. UG mining requires
lower area on surface (~4 to 5 Ha.) which shall reduce R&R issues.

Almost no land degradation, lower dust emissions, less deforestation and no impact on biodiversity and
wildlife.

Further, growth in UG mining shall be instrumental in extracting good quality coal lying in depths of more than
300 m with minimum contamination. This shall also aid in the substitution of imported coal in the country.

2 Encouraging Make in India for sustained growth of equipment used in UG mining segment

e The prohibitive cost of imported equipment along with long lead times for spare parts procurement
contributes to a large extent in the non-viability of underground coal mining projects.

e The contribution of imported equipment is very high in the total project cost of UG mine and can thus
be sustainable if the equipment used is produced domestically. Further the easy availability of spare
parts for maintenance would obviate the downtime of machinery, loss of manhours and loss of revenue.

e Hence, it was recommended to encourage equipment manufacturers in from of Production Linked
Incentive (PLI) schemes in line with other sectors such as automobiles, white goods, advanced cell
chemistry batteries etc. or with the aid of capital subsidies. An indigenous manufacturing ecosystem
shall be instrumental in rapid adoption of underground coal mining in the country.

3 Enhanced use of Paste fill technology for better recovery

e Currently large quantity of good quality coal is available below the depth of 300 m and below dense
surface features which can be mined with greater recovery without disturbing the surface or vicinity by
using Paste fill technology. Paste fill technology is a relatively new method of filling mined-out areas in
underground mines.

e Paste fill technology has several advantages over traditional methods of mine filling. It is more
environment friendly. The slurry used in paste fill technology is a waste product from existing
processes, i.e., fly-ash produced by power plants from burning of coal. Usage of fly ash generated from
coal fuelled power plants is a challenge, which can be symbiotically utilized for paste filling
technology in underground mines.

e As against traditional methods such as sand stowing, paste fill can be more effective in filling larger
volumes of voids per unit time. Therefore, it is more compatible with use of mass production
technology.

e Theenhanced use of paste fill technology in mines can lead to several benefits, including:
e Increased recovery of coal, which otherwise would have been lost or locked below surface features.

e Paste fill method improves safety as it lends support to the roof/strata which otherwise caved in

causing severe stress condition in the working area.




It is estimated to provide access to more than a billion tonne of coal in the country which includes
high and very high-quality coal without effecting its surroundings.

4 Introduction of Mass Production Technology (MPT)

Mainly three types of mass production technology were focused upon: namely, Longwall, Board &
Pillar with Continuous Miner and Highwall Mining.

In longwall mining, coal is being extracted from a single faced panel of coal with a width of more than
150 m. It is a non-cyclic method where the flow the coal is continuous and is a method which is complies
to total system safety.

In the Indian conditions, which has traditionally worked its underground mines with board & pillar
method, Continuous Miner is the most suited equipment and finds wide applicability. Here a continuous
coal cutting machine cuts coal to develop board & pillar galleries or "de-pillar" the developed
areas/areas standing on pillars.

Highwall mining is mostly used at the batters of the opencast mine where the coal is usually lost forever.
It also finds application at places or areas where there is restriction due to surface features in the

highwalls of the opencast mines. It involves continuous getting of coal from the batter of the mines using
aremotely operated continuous miner.

The application of MPT can have a significant impact on the production and productivity of
underground mines. it also increases the possibility of viability of underground projects.

5 Planning and Implementation of large UG mines

Increasing the sizes of mines is a positive step but proper planning and strategy is required to ensure it
serves its purpose of greater efficiency and does not dwindle due to safety issues.

The high-capacity mines with a production of 2 MTPA and above may thus be planned to enhance the
productivity and viability of such projects by achieving economies of scale.

Wherever feasible, the use of continuous miners (CM) and Powered Support Longwall (PSLW)
technology would be an added advantage.

These strategies will also lower the man-machine interaction and aid in enhancing safety, thereby also
promoting 'Zero Harm' in underground mines.

6 Digitization in Mining Operations

By using digital technologies, coal mines can improve safety, productivity, and environmental
performance.

Some key initiatives which shall aid in rapid digitization of underground coal mines are enumerated
below:

e Real-time data collection and analysis: Fleet management system, Drill & Blast optimization
solution, connected workers platform with robust digital communication network can be used for
real-time data capture, performing advanced analytics towards quick decision-making.

e Remote monitoring centre: Remote monitoring centre can be used to monitor coal mining
operations and visualization of KPIs from a central location. This can help to improve safety &
productivity of mining operations.

Further, digitization of mines shall be instrumental in improving communication systems for

underground mines. For example, coal mine safety monitoring system based on SCADA system can

timely and accurately reflect dynamic situation of workers in the underground regions to above ground
systems and personnel.

Digitization would benefit in improved decision making & safety, reducing costs, increased quality

control and enhanced process output.
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Recommendations from National Seminar
held on 20th and 21st January, 2023

The gap between demand and availability has been steeply going up, the declining trend of underground
production is matter of serious concern although sustained growth in coal production can be envisaged by
right mix of technology for underground and opencast mining for optimum and balanced exploitation of
coal reserve while addressing the social and environmental issues.

The Indian coal sector needs to act fast in building its image on the environmental front so that it may
continue to fuel the country's energy requirement for ensuring long-term energy security and also keep its
ESG score atan acceptable level.

The economy, environment and energy should be interwoven suitably and managed strategically such that
overall economic prosperity on national scenario may be achieved vis-a-vis ESG management.

A committee with all concerned subject experts need to be formed at national level to recommend as to
what would be the appropriate mass production tech for u/g working in view the maximising of coal
recovery, safety, productivity and production and economics. If required, the committee would
recommend to do the needful to manufacture the equipments and products. The CMD of BCCL and ECL
may form such committee for their specific company subject to the specific geo-mining conditions, the
projection of production programme and other related issues.

It is recommended to use unmanned aerial vehicle (UAV) with artificial intelligence (AI) for the fastest-
growing technologies utilised in the field of geotechnical engineering smart design and management of
geo-structure like estimation of slope failure potential and projected range of effected zone.

Methane in coalbeds is synonymous with fire and explosion hazards and a source hazard to miners.
Recently, methane associated with coalbeds has been recognized as an economically producible resource.
Coalbed methane (CBM) should be extracted "scientifically" as an "unconventional" source, a more
cleaner and "eco-friendly" energy form.

The low-profile dump trucks' (LPDT) fleet increases with deepening of the mechanised underground
metalliferous mines, and consequently, the heat, diesel exhaust, and airborne dust generation increase. By
use of suitable ventilation models, total airborne dust (TAD) as well as simulated portions of dust particle
size portions of range 0.23-10um, if assessed scientifically, may provide to adopt suitable measures to
prevent spreads into the downstream workings and also into the ventilating air current belowground.

A bespoke computational fluid dynamic (CFD) based numerical simulation may be a handy tool to better
understand the delineation characteristics of PMio emitted from coal mining regions, posing adverse
health risks. It can further be used as the basis for identifying the targeted population.

Use of automated pumping operation system is recommended to ensure safe pumping operation and
monitoring of any mechanical or electrical abnormalities during opencasting.

The concerns about the productivity and profitability of mining operations as well as maintenance issues
of high value equipment including the likely breakdown during operation may gainfully be addressed by
applicable innovative and disruptive digital technologies (ML, AI). The predictive maintenance
solutions, as presented in detail in this seminar has been found to provide quantitative positive results and
therefore should be adopted.

Deep sea mining has an immense potential for meeting the demand of a host of the metals such as Ni, Li,
Cuetc. innational scenario. These metals are required for modern economy in this digital era.
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Mining company as well as other government agencies shall work to prevent illegal mining and theft of
coal.

The social and political issues are required to give attention in interest of proper utilisation of national
property, the coal specially in fiery areas near thick populated zone.

India has huge untapped potential for underground (UG) coal mining. Mechanisation and automation
using continuous miners & shearers; adopting continuous cutting and transporting methodologies, etc.
may help UG coal mining industry revive in India. Geo-mining conditions and site-specific parameters
need to be considered specific to achieving higher production and productivity with better economy.

Existing pillar strength formulating are valid up to 300m of depth. More study is required to formulate
pillar strength guidelines for horizons deeper than 300m of depth.

RMR alone is not sufficient for design of supports in deeper horizon. Comprehensive site characterization
including in-situ stress measurement is the need of the hour.

Overburden removal is a major activity of surface coal mining and accounts for over 60-70% of the costs.

Cast blasting is integral in dragline excavation. This presentation promotes deep domain knowledge of
cast blasting combined with data analytics and machine learning algorithms (ML) to predict cast blast
performance.

The success story of Jhanjra u/g coal mining, though a torchbearer to show scalability of u/g mass
production technology with safety and conservation, should be understood by mining fraternity and all
stakeholders to be "a small step but a giant leap of mining mankind.

Mining leaders, the world over, are concerned about the productivity and profitability of their mining as
well as maintenance issues. Innovations and the application of disruptive digital technologies would be a
handy tool in this respect in future. Maintenance data analysis during production process can save a lot of
downtime of the machines with the help of predictive maintenance solutions which will lead to the
extended productivity.
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Coal Fire in India and remedies

Kishor Yadav
Sr. Manager (Min) ISO, BCCL

In India, coal is the most abundant available
fossil fuel and provides a substantial part of
energy. It is used for power generation, to
supply energy to the industry as well as for
domestic needs. India is highly dependent on
coal for meeting its commercial energy
requirements. The principal deposits of hard
coal are in the eastern half of the country, that
is, ranging from Terenggana, bordering the
Indian Ocean, to Arunachal Pradesh in the
extreme north - east: the States of Jharkhand,
Orissa, Madhya Pradesh, Chhattisgarh and
West Bengal together account for about 85 per
centofreserves.

Causes of Coal Fire Coalmine fires are caused
due to spontaneous combustion of coal and
carbonaceous matter-in the rocks. All coals
when exposed to air undergo natural oxidation
of carbon forming CO and/or CO2 and
producing heat. Occasionally, due to bacterial
action some heat is generated which when
reaches 35°C, coal is automatically set to fire.
This phenomenon is generally considered as
spontaneous combustion of coal.

Thermal capacity of coal is inversely
proportional to its ash content, that is, greater
the ash content, lesser is its thermal efficiency
and vice-versa. In this reaction, so long as the
heat produced is dissipated, the temperature of
coal does not increase. Concentration of heat,
when dissipation does not occur, causes coal
to catch fire. Most of the fires in coalfields have
taken place due to spontaneous heating of
coal, which depends on mining, geological, and
coal factors. Certain exogenous factors that
have contributed to mine fires are frictional
sparks, electrical short-circuiting, dumping of

hot ash etc.

Mine fires have existed in coal mining areas
and have also been observed in non-coal
mines having carbonaceous shale or any other
form of carbonaceous matter in the strata.
Areas where coal mine disasters could occur,
due tofire, are as follows:

d Fire prone underground mines.

a Mines where sealed off areas exist due

tofire.

a Mines where sealed off areas exist in
which fire may occur due to breathing in
of air.

a Mines which have extensive old

workings and not sectionalised.

d Mines which have thick seam workings
and not sectionalised.

| Coal fires have also been found in the
following situations:

d Underground fires, which have
remained underground.

a Underground fires, which have become
surface fires.

a Firesin over-burden dumps.

a Fires in coal benches in open
coalmines.

d Fires in overlying rock mass, specially

having thin coal bands and
carbonaceous shale.

a Firesin coal stacks.

Impacts of Coal Fire:-




Mine fires give rise to environmental
problems, safety hazards and economic
losses like gas poisoning, difficult geo-mining
conditions, sterilisation of coal, hindrance to
production, explosions, and damage to
structure and properties. Un-burnt
hydrocarbons (from coal fire) in presence of
nitrogen oxides and other photo-sensitive
oxidants can cause eye irritation due to the
formation of smog like conditions. Burning of
coal during coal fire produces carbon
monoxide (CO) and carbon dioxide (CO2) in
large quantities. CO is produced due to
incomplete combustion of coal, which is
common in Jharia coalfield. A considerable
depletion of oxygen in air has been observed
in fire areas compared to non-fire areas.
Sulphur dioxide and sulphur trioxide are
generally emitted from fire areas. Sulphur
dioxide (S02) is partly converted to sulphur
trioxide or to sulphuric acid by reactions with
atmospheric constituents. The oxides of
sulphur in combination with particulates and
moisture produce damaging effects. Amount
of S02 released from coal fire depends on the
sulphur content of coal. S02 has low
residence time and may contribute to classical
smog and acid rain formation. Sulphur dioxide
has been associated with respiratory
diseases and increased mortality rates.
Inhalation of sulphur dioxide can cause
increased airway resistance by constricting
lung passages. The amount of S02 emissions
is higher in fire areas than in non-fire areas in
view of increased pyrite oxidation. Oxides of
nitrogen are formed as a result of oxidation
(burning) of coal at high temperatures. Coal
contains about 2 per cent nitrogenous
compounds and produces oxides of nitrogen
during Coal fire burning. Out of total nitrogen
oxides, 90-95 per cent is nitrogen monoxide
(NO). ltis a fairly stable gas but reacts photo-
chemically with hydrocarbons and radicals in
air to form nitrates and smog. It reacts with

moisture presentin the air to form nitric acid.

Large amount of saturated and unsaturated
hydrocarbons are emitted from coal
combustion due to coal fire. At higher
temperature a variety of hydrocarbons are
generated from the fires due to distillation of
coal. The compounds released are mentioned
below:

Q Volatile Organic Compounds

Q Semi Volatile Organic Compounds;
and

Q Condensable Organic Compounds

The pollutants released from mine fires
comprise gases, such as, carbon monoxide
(CO), carbon dioxide (CO2), nitrogen oxides
(NOXx), sulphur dioxide (S02)' saturated and
unsaturated hydrocarbons, hydrogen
sulphides (H2 S) and other photosensitive
oxidants and suspended particulate matter
(SPM). Suspended particulate matter
contains harmful trace elements beyond
threshold limit values (TLV) that adversely
affect the health of the people. Fire areas have
high sulphating and dust fall rates. Smoke and
particulates affect visibility and form smog
resulting in eye irritations and nasal
discharges.

Sl. No. | Air Pollutants | Effects on Human Health

1. |CO CO poisoning, coma, death, reduces oxygen
carrying capacity of  lungs, exacerbates heat
disorders.

2. |CO, Laboured breathing, headache, eventual loss of
consciousness.

3. SO, [rritation of ~ respiratory tract, eye irritation,

increased morbidity and mortality rates

4. |NO, Bronchial disease, emphysema, tissue damage
in animals, pneumonia, lung diseases.

5. |HS Neurotoxin, eye and throat irritation,
headache, sleeplessness.

6. | Hydrocarbons | Cancer, anaemia, skin problem, eye irritation,
odour problem, nerve damage




Being mining engineer all we know the detailed
physiological effects of above pollutants as per
their concentration in environment and length of
exposure

Impact on the Environment

In case the fire is restricted to underground, the
impact is limited but when it extends to the
surface the surroundings are adversely
affected. The adverse impacts of mine fires are
observed on all the basic components of the
environment, that is, air, water, and population.
Mine fires give rise to continuous and
uncontrolled emissions of greenhouse gases,
such as, CO2, (carbon dioxide) NOx, (nitrogen
oxides) and CH4 etc. These gases may
contribute to global warming. Release of S02
NOx, CO2 into the atmosphere mostly cause
acidic precipitation in the mining areas in the
form of sulphuric acid (H2SO4, nitric acid,
(HNO3) and carbonic acid, (H2CQO3). In fire
areas, as already stated, CO, CO2
concentrations are high and oxygen is low.
Smoky conditions are serious in winter months,
which can affect visibility and cause eye
irritation leading to accidents. The affected area
has high evapo-transpiration rates, which
affects the region's climate.

COAL MINE FIRE:
MANAGEMENT

The most crucial factor while managing coal fire
disaster in coal mine would be using the right
lifesaving equipment immediately, and
deploying rescue personnel within the least
possible time. The safety of the personnel in
coal mine envisages that the miners working,
underground, should immediately wear escape
apparatus (Filter type self-Rescuer) and
escape from the deadly Carbon Monoxide or
other irrespirable atmosphere. The oxygen
available in the atmosphere is to be utilised to
survive. For survival a man needs at least 17
per cent oxygen in the air inhaled. The filter of
self-rescuers has limitations, that is, the
atmosphere should not contain less than 17 per

DISASTER

cent of oxygen and not more than 1 per cent of
Carbon Monoxide. In new Kenda disaster, 55
miners died due to fire. As per the enquiry, held
after the disaster, it has been observed that self-
rescuers were not provided adequately or were
not carried by the miners. A major constraint in
provision of self-rescuers is the prohibitive cost
of equipment. In this context, if the customs duty
is exempted the cost will be reduced that will
encourage the mine management to make
adequate provision. Local industry should be
encouraged to develop an indigenous product
so as to reduce the cost and now a days
several types of self-rescuers are available in
market particularly self-contained type which
are independent to the atmosphere. If the
atmosphere have less oxygen percentage they
will work to save lives. After fire occurs, the mine
is filled up with deadly Carbon Monoxide,
Carbon Dioxide increases and Oxygen declines
significantly. However, the self-rescuers
provide protection only from Carbon Monoxide
but offer no protection from lack of oxygen.
Therefore, to provide complete protection to
miners' self-contained self-rescuers should be
provided at strategic locations. These strategic
points are known as Rescue Chambers.
Rescue Chambers are:

Q Mobile chambers having charged
oxygen self-rescuers;

Q Established at strategic points
underground;

Q provide for replacement of depleted self-
rescuers, healthy atmosphere, safe
drinking water, telephonic
communication and first-aid facilities;
and

Q A place of safety for trapped miners. !

The self-contained self-rescuer (SCSR) is of
two types:

a) Compressed Oxygen Cylinder Type -
oxygen is provided from a cylinder and
the exhaled air is recirculated after




cleaning the CO2 in the exhaled air by
CO2 absorbent placed within the self-
rescuer.

b) Chemical Type — potassium super oxide
is used, which continuously provides
oxygen for about half an hour or for one
hour depends on model of self-rescuers.

After adopting self-rescuers, the miners should
know where to proceed to safety and as such
escape routes should be clearly marked to be
used in case of emergency from each and every
working district. Without this, the workers may
not proceed to safety but in turn might proceed
further towards danger. In the case of new
Kenda disaster, the victims proceeded towards
the Intake air (air on the intake side) assuming to
be the safest but instead proceeded towards the
poisonous carbon monoxide filled air as the fire
itself was on the Intake side. In the new Kenda
disaster a simple decision of reversal of fan by
the senior most officer available at the mine, at
the time of disaster, would have saved the life of
persons as the fire was in the intake side and the
carbon monoxide was filling the complete mine
along with the intake air. Had this fan been
reversed the poisonous gas would not have
filled the mine but would have been cleared out
of the mine and the workers would have been
saved and evacuated from the return side, which
would have had clean air in case the fan was
reversed. In such cases, the provision of a third
Air Lock Door is necessary. According to the
location of the fire, standing orders are-to be
formulated as to when the fan is to be reversed.
The Emergency Action Plan should be
immediately activated in case of a coal fire
disaster. Mock rehearsal should be conducted
by simulating fire in working district; and use of
alarm signal, self-rescuers and escape routes.
In this process, access to rescue chambers; and
activation of the emergency action plan should
be rehearsed and tested. Immediately after fire
occurs, the Rescue Station should be informed
for rescue and recovery work for which they are
trained under mines Rescue Rules 1985 with the

use of breathing apparatus like BG -174, BG-4,
BIOPAK-240R, Travox-120 etc.

Disaster Management: Basic Needs.

Coal- mine fire causes damage to coal mines
and structures on the surface and directly affect
the safety of inhabitants through subsidence of
land and pollution. The information needs,
during the different phases, are as follows:

(. Preparedness: Zonation of existing coal
mine fire affected regions, preparedness
drills through modelling/simulation of
potential land subsidence and related
impact, and assessment of loss of
property / energy.

a Warning/ Prediction: real time monitoring
of coal fires, prediction of spread and
depth and pollution extent.

a Relief Delineation of affected areas, ways
to arrest spread of fire, and provide
support to affected population.

a Rehabilitation: long-term measures to
control spread of fires, awareness
creation among local people, and
relocation of affected people.

CONCLUSION

The literature has revealed that coalmine fire is
one of the serious problems of Indian Coal
Mining industry and needs serious attention
both for resource conservation, worker safety
and minimising the harm to the environment
resulting from unattended disasters. This
literature has emphasised on' causes, impacts,
and management of coal fires in India. It
suggested the need to put in concerted efforts to
minimise the economic losses and loss of life
resulting from coal fires.




History of fire in Jharia Goal Field

Jharia coalfield is a large coal field located in the east
of India in Jharia, Jharkhand. Jharia represents the
largest coal reserves in India having estimated
reserves of 19.4 billion tonnes of coal. The coalfield is
an important contributor to the local economy,
employing much of the local population either directly
orindirectly.

The fields have suffered a coal bed fire since Yr.
1916, resulting in 37 million tons of coal consumed by
the fire, and significant ground subsidence and water
and air pollution created in local communities
including the city of Jharia. The resulting pollution has
led to a government agency designated for moving
local populations, however, little progress has been
made in the relocation.

The Coal field

The coal field lies in the Damodar River Valley, and
covers about 280 square km, and produces
bituminous coal suitable for coke. Most of India's coal
comes from Jharia. Jharia coal mines are India's
most important storehouse of prime coking coal used
in blast furnaces.

History

The mining activities in these coalfields started in
1894 and had really intensified in 1925. The first
Indians to arrive and break monopoly of British in
Coal mining were Guijarati railway contractors from
Kutch some of whom decided to plunge into the coal
mining business and were thus the pioneers in
starting coal mining in Jharia coalfields belt around
1890-95. In Jharia-Dhanbad belt Seth Khora Ramji
Chawda was the first Indian to break monopoly of
Europeans and founded Khas Jharia, Golden Jharia,
Fatehpur, Balihari, Khas Jeenagora, East
Bhagatdih Collieries with their brothers Teja Ramiji
Chawda, Jetha Lira Jethwa, Akhoy Ramji Chawda,
Pachan Ramji Chowra between 1894 and 1910. In
Pure Jharia Colliery Khora Ramiji and brothers were
partners with Diwan Bahadur D.D. Thacker. The
Encyclopaedia of Bengal, Bihar & Orissa (1920) by
British Gazetteer mentions about Seth Khora Ramiji
as under:-

“At that time (in 1890s) the Jharia coal fields were
being exploited by Europeans and Seth Khora Ramiji
was first Indian to seize the opportunity. He
purchased two collieries to begin with. Gradually
others from Kutch and Gujarat followed suit and now
Jharia has been changed into a Gujarati settlement
with about 50 Kutchi out of 92 Guijarati collieries
proprietors with Seth Khora Ramiji as head of them
all. He is now sole proprietor of two collieries and a
financing member of about eight collieries. Several
district officials have remarked him as multi-
millionaire, one of the first class parties in Jharia”.

The life sketch of Govamal Jivan Chauhan is also
another miner mentioned by the British in Gazetteer
who founded collieries at Teesra, Bhadrichuck and
Pandeberra around 1908-10, Jagmal Raja Chauhan
owned Rajapur colliery with Manji Jeram of
Madhapar,[7] while Khimji Walji owned Tisra mines
The migrants took on lease the coal mining fields
from Raja of Jharia at various locations to start
collieries at Khas Jharia, Jamadoba, Balihari, Tisra,
Katrasgarh, Kailudih,Kusunda, Govindpur, Sijua,
Sijhua, Loyabad, Joyrampur, Bhaga, Matadih,
Mohuda, Dhansar, Bhuli, Bermo, Mugma,
Chasnala,Bokaro, Bugatdih, Putki,Pandibri,Rajapur,
Jeenagora, Gareria, Chirkunda, Bhowrah, Sinidih,
Kendwadih, Dumka, etc.

The all the mines of Jharia coal fields was
nationalized in two phase 1st in 1971 all the coking
coals mines and in 2nd phase in 1973 rest of mines
were nationalized. But before the nationalization fire
already detected in 1916 at Khas Jharia colliery and it
was ignored by than colliery owner as they have
abundant coal properties to escape from fire and to
run mines anotherlocation.

History of fire in Jharia Coal field

Jharia Coal mine with smoke and burning embers
coming from the underground since 100 years
causing displacement of thousands of people from
their habitats.

Jharia is Known for a mine fire that has burned
underground for nearly a century. An estimate,




described 37 million tons of coal consumed by the
fires since their start.

The first fire was detected in 1916. According to
records, it was the Khas Jharia mines of Seth Khora
Ramji Chawda, who was a pioneer of Indian
coalmines, whose mines were one of the firsts to
collapse due to underground fire in 1930. Two of his
collieries, Khas Jharia and Golden Jharia, which
worked on maximum 80m deep shafts, collapsed due
to now infamous underground fires, in which their
house and bungalow also collapsed on 8 November
1930, causing 18 feet subsidence and widespread
destruction .The fire never stopped despite sincere
efforts by mines department and railway authorities
and in 1933 flaming crevasses lead to exodus of
many residents. The —1934 NepalBihar earthquake
led to further spread of fire and by 1938 the authorities
had declared that there is raging fire beneath the town
with 42 collieries out of 133 onfire.

In 1972, more than 70 mine fires were reported in this
region. Now a days, more than 400,000 people who
live in Jharia are living on land in danger of
subsidence due to the fires, and according to
inhabitants of Jharia is on the brink of an ecological
and human disaster. The government has been
criticized for a perceived lackadaisical attitude
towards the safety of the people of Jharia. Heavy
fumes emitted by the fires lead to severe health
problems such as breathing disorders and skin
diseases among the local population.

In recent years a organization namely JRDA
constituted by the Jharkhand Government to execute
a mega plan called Jharia master plan for the
displacement and rehabilitation & resettlement ofthe
people affected by the fire.

The BCCL carried out different activities and

operations to dig out the fire coal which is the best
method to deal with the fire.




Scope of applicability of Highwall Mining Technology in
Indian Coal Seams with special
emphasis on Thick/Gombined Seams of Bharat Coking Coal Limited

Vis-a-vis present Socio-Technical scenario.
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Abstract

Coal is the most important and abundant fossil fuel in
India. It accounts for 55% of the country's energy need.
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 countries.

Driven by the rising population, expanding economy and
a quest forimproved quality of life, energy usage in India
is expected to rise. Considering the limited reserve
potentiality of petroleum & 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.
Highwall mining is a hybrid of surface mining and
underground mining methods, and is often the only
feasible method to recover the additional coal after the
economic strip limit is reached in surface mining. It
involves remote deployment of a Highwall Miner
machine in openings beneath the final highwall. The
highwall mining method can reduce the environmental
impacts, increase the recovery ratio of coal reserves, and
enhance mine safety as well as productivity.

Mining down dip presents challenges related to the
machine's maximum pulling capacity, traction of the
cutting head, and material conveying, all which limit
penetration depth. Maximum penetration is greater for
flatter slopes and decreases for slopes nearing the
threshold of the maximum machine-operating angle.

With the challenges faced in Land Availability (due to
dense habitation and presence of Surface
Infrastructures) for Open Cast Mining in BCCL and other
subsidiaries of CIL, Highwall Mining technology
presents the best available technology in current times
to extract the coal safely and with minimum ecological
disturbance.

Presence of Thick-Coal seam and presence of combined-
seams requires detailed planning in application of the
Highwall mining technology, which requires the
extraction of maximum coal reserve while maintaining
the proper safety parameters.

Highwall mining of thick seam, poses geo-technical &

Operational challenges as well as allows more flexibility
when designing for maximum recovery, which requires
careful planning and execution, including close
cooperation between those responsible for geotechnical
design, the mining company, and the highwall mining
contractor.

This paper will focus on the applicability of Highwall
Mining Technology in coal Seams special emphasis on
Thick/Combined Seams of Bharat Coking Coal Limited &
Central Coal Field Limited considering the existing Socio-
Technical Scenario.

Keywords— Highwall Mining, Thick/Combined Seam
I. INTRODUCTION

With India's power demand expected to double in the
coming decade, coal power generation may not yet have
reached its peak. Historically, coal plants have accounted
for 70 to 80 per cent of the country's total power
generation. This share is estimated to remain above 50
per centevenin 2030

Abundant in India, Coal is considered important for the
nation's energy security and is a key source of revenue for
the government. The state-owned Coal India Limited
(CIL) is the largest coal miner in the world; it pays around
INR 40,000 crore annually in royalties, cesses, and levies,
besides rich dividend payouts to the government. Coal
production also benefits the Indian Railways (IR), which
cross-subsidies passenger fares with high freight rates for
coal transportation.

Coal is key to alleviating energy poverty. Approximately
860 million people across the globe currently live without
access to electricity. Nearly 2.6 billion people do not have
clean cooking facilities. The problem is spread across the
developing world, but it is particularly severe in sub-
Saharan Africa and developing Asia, which together
account for 95% of people in energy poverty.

The most economical method of coal extraction from coal
seams depends on the depth and quality of the seams,
and the geology and environmental factors. Many coal
deposits are extracted from both surface and
underground mines. Surface mining and deep
underground mining are the two basic methods adopted




for mining coal.

The choice of mining method depends primarily on depth
of burial, density of the overburden and the thickness of
the coal seam. Seams relatively close to the surface are
usually surface mined. Coal that occurs at depths of 100 to
200 m are usually mined by Underground method of
mining.

Coal Mining Methods -

1. Surface Mining
Strip
Slice
Horizon

2. Underground Mining —
Bord & Pillar
Long-Wall

3. Highwall Mining

Many coal seams that are presently uneconomical or
technically unsuitable for conventional surface mining
techniques can be recovered using the highwall mining
systems. Final Highwalls of open cut coal mines can form
the starting point for other mining methods, such as
highwall or underground mining. Currently, the highwall
mining systems are capable of handling coal seam
thicknessasfrom

2.6to 16 ft. withadip up to 8 degrees.
Methods of Highwall Mining —

Final Highwall mining is used to mine coal from
underneath the final highwall, when the strip limit is
reached due to economic reasons or surface conditions.

Contour mining: In a mountainous area, the Cat
highwall mining system can follow a coal seam along the
side of the hill.

Trench mining: The unit mines coal from both sides
of a purpose-prepared trench; this mining method is used
when an open pitis notan option

Contour Mining

Trench Mining pee Sty

REMOTEDETECTION SYSTEMS IN HIGHWALL MINER

Video-Imaging (V1), Gamma Ray Sensor and Geo-Radar
could be mounted on the CM unit for the following two
purposes:

Locating roof and floor rocks to avoid cutting
into such rock.

Determining the pillar width left between the
previous and current entries to maintain the pillar design
width.

Once a production entry, between 9.5 and 11.5 ft. wide, is
completed, the machine will move to another
predetermined location to start another production
entry. A continuous solid coal pillar with a pre-determined
width will be left between the two adjacent production
entries.

Potential for Improving Mining Safety and Health -

In a highwall mining operation, only the continuous miner
and the push-beam/conveyor system go underground
while the miners and other mining and haulage
equipment are on surface. Therefore, the miners are not
exposed to common safety hazards associated with
underground mining operations such as-

Roof and rib falls,
Hazards with mobile mining equipment,
Mine fires and explosions, etc.

Exposure to coal dust that causes coal miner's
pneumoconiosis (CWP) - the most serious health
problemsin coal miningindustry.

INFLUENCE OF MULTISEAM MINING OPERATIONS

Between 20 and 40 percent of highwall mining operations
are conducted in closely spaced coal seams. The strata
deformations and stress concentrations created by the
past and current mining activities in the underlying or
overlying coal seams could affect the stability of the mine
structures in the active highwall mine. When the
thickness of the inter- burden strata is smaller than one
entry width, the Multi- Seam Mining (MSM) interactions
would be often strong enough to affect the mining
operations.

In order to minimize the undesirable MSM interactions
when the coal seams are closely spaced, it is

recommended to vertically align the highwall miner holes




and pillarsas shownin Fig.-

Ground Surface

Unconsolidated Overburden

Competent Strata

Seam 1

Seam 2

Scenario—

- If the soft and thin inter-burden is unable to carry its
own weight and the weight of the mining machine,
downward mining sequence would be preferred. In this
case, water accumulated in the previous mine holesin the
upper seam(s) could create some problems to the mining
operationsinthe underlying coal seam.

- When the inter-burden strata are sufficiently
competent, the design of the web and barrier pillars can
be carried out assuming that the highwall mining is
conductedin each of the individual coal seams alone.

- If the mining heights in the seams are considerably
different, the resulting sizes of the web and barrier pillars
for one seam could differ significantly from those in the
other seams, too. The larger pillar sizesshould be used in
the design for the pillar alignment vertically as it is
suggestedin Figabove

PRODUCTION OPTIMIZATION IN THICK SEAM /
MULTIPLE SEAM MINING

There are many challenges in maximizing recovery for
very steep and thick seams with moderately dipping
highwalls. Penetration of the mining machine is typically
limited for steeper operating slopes. For example, the
ADDCAR miner routinely achieves maximum
penetrations of 365.76 m or more when working on
grades of less than 16°. As the grade increases past 16°,
the maximum penetration decreases, to an ultimate limit
of 182.88 mata 20°slope.

- Forthick seams, production may be increased by mining
cross-seam, cutting vertically across the seam at a flatter
dip, to obtain greater penetration depth. The machine
may ultimately contact the seam roof before maximum
penetration is achieved; therefore, the opening should be

initiated at the base of the seam to optimize penetration.

At some inclination, the penetration at which the
machine contacts the roof coincides with the limiting
penetration for the given inclination and represents the
maximum possible penetration (optimum case). At
steeper inclinations, the penetration is reduced, due to
machine limitations, resulting in less production.

1400 6 m excavation height

=]

Penetration

0 1 1 L 1 1 i 1 ]
16.0 16.5 17.0 17.5 18.0 185 19.0 19.5 20.0
Machine slope

—=— Contact roof 9 m thick —=— Contact roof 15 m thick
—o— Contact roof 21 m thick —s— Maximum penetration by seam dip

Fig. 1. Maximum penetration depths in a 20° maximum

fordifferent machine inclinations and seam thicknesses.

- For steep seams, an angled-hole technique permits
increasing penetration, and thus production. By orienting
the openings at an angle to the highwall, instead of
mining directly downdip, the mining gradient can be
decreased somewhat resulting in a greater penetration
depth.

Challenge—

Angled holes also result in a wider roof exposure at the
collar, potentially resulting in decreased stability.

- Production can also be increased in thick seams by
making multiple passesin a single opening to increase the
effective mining height or to mine multiple stacked
openings. Multi-pass mining has been accomplished for
heights of about 8.53 m, and even greater heights are
operationally possible. Overall production with a greater
mining height is somewhat offset by the requirement for
wider web and barrier pillars to maintain stability.

Challenge -
With taller openings, the potential for rib spalling also
increases, and needs to be considered.

- Multi-lift mining requires very thick seams in order to
accommodate two (or more) openings and the
intermediate sill pillar(s). The sill pillar thickness should
be determined through numerical analysis. Depending on

the seam thickness, multi-pass mining can be combined
with multi-lift mining to increase production. Normally,

the recovery lost from having to increase pillar widths




associated with higher openings is offset by the increased

recovery from the higher openings. Since web pillar
widths required for multi-lift mining are only slightly
increased versus those of single-lift mining, production
from multi-lift mining could double or more, depending
onthe number of lifts.

- In this method, every other hole is mined to the design
penetration, while the holes between the full penetration
openings are stopped short. For the shorter holes, the
depth of cover under the highwall is less than that at full
penetration, permitting the use of narrower web pillars at
the highwall. The pillar between the ends of the full
penetration holes is typically wider than necessary as it is
composed of the widths of two shorter penetration web
pillars plus the opening width. Although the coal
produced from the shorter holes is reduced, the narrower
web pillars at the highwall allow more openings to be
mined for a given pit width. This increases overall
recovery versus a layout in which all holes are mined to
the same penetration.
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APPLICABILITY OF HIGHWALL MINING IN

COMBINED SEAM-V/VI/VII IN BCCL.

Land acquisition has become a major challenge in BCCL
due to high population density of residents above the
land that hasto be mined.

One such patch in Block-2 area of BCCL has been
considered for Highwall Mining in Combined Seam —
V/VI/VII. The patch has been awarded to M/s Gainwell JV
and expected to start soon after completion of Scientific
Study and obtaining necessary statutory permissions.

Design of Highwall Mine profile has been framed in this
study for Combined Seam — V/VI/VII of BCCL which is 25
m thick.

Calculation -

Stress on web pillar - LP

=SV (W + WE)/W

Vertical Stress — SV

= 2.5 * 1000 (KG/MA3) * 10 (M/SA2) * 100(M)
=2.5MPa

Web pillars strength by CIMFR'S formula -

SP =0.27pc* h-0.36 + (H/250 +1) *(We/h -1) MPaWhile
considering the below given parameters for Combined
Coal-Seam (V/VI/VII) -

While considering the below given parameters for Combined
Coal-Seam (V/VI/VII) -

Pc | compressive strength of sample of 25mm cube 25
h height of extraction (m) 3.5

depth of cover (m) 75
We | equivalent width of web pillar (m) 10
W | gallery width (m) 3.5

Following results were obtained for designing of Highwall
Gallery and Web Pillars —

Observations —
Strength of the Rib Pillar calculated using CIMFR’s
Formula=6.71 M Pa

Load on Pillar is inversely proportional to the Width of
Web Pillar left after gallery drivage.

Width | Width Load | b tor
of of Web Strength on of
SI No . SP)yM Pillar
Gallary | Pillar pa (LP) Safety
(m) (m) Mpa | (FOS)

1.00 3.50 3.00 6.71 5.47 1.23
2.00 3.50 4.00 6.71 4.68 1.43
3.00 3.50 5.00 6.71 4.25 1.58
4.00 3.50 6.00 6.71 3.95 1.70

5.00 3.50 7.00 6.71 3.75 1.79
6.00 3.50 8.00 6.71 3.59 1.87
7.00 3.50 9.00 6.71 3.47 1.93
8.00 3.50 10.00 6.71 3.38 1.99
9.00 3.50 10.00 6.71 3.40 1.97

FOS of above 1.5 for 3.5 m wide gallery is obtained for
web pillar width of 5 m

10.00

I ————————— —
RS -

1.00 2.00 3.00 400 5.00 6.00 7.00 8.00 9.00
—a—\Width of Gallary (m)
—&—Width of Web Pillar (m)

e—Factor of Safety




SOP devised by Block-2 Area in vernacular

language -
BTS arel A=A 3TuRe HTTH N i :-

1.

9.

BTS aTel A=A &1 AT R § Ugdl Ot Hg@yuf gee,
JReMgaersft 3R fayd yonferat afed 878 ard G-
=i &1 fagd AR 63

IREM R AP, SUTADHTAA 1Y e H 3R el Bt
HT e D! i ad B |

foreft oft gpR & Hutfad TRl o ot of Seror &1
fARamT S|

BTS d1d AR &1 9aH ¥ Ugd wid aHt Sugad
UIRI&UI D |

TR & T ¥ T fakre sl & o Ry
[EREH

& T Fal Ht e, Wiee a9 &1 316 I oird b
TR S e H TR |

TR ¥ UI0R aTer URiT IR o) FREU ad gu
ENECIRRCIGEG Al

JGad dfc =M B X8 o ot A=fH & A R
ST T |

8T IR 7R BT uRTe 81 36T & ¥eT § 981 W IRId
T BT IO 8 DI 51 § oIBR8 UNRATA BT |

10. 7=AF ® IUgad greeifie IR, BIegIfcid gio A

e TTRE B STHR & A=A BT IR Bl |

11. SAfaedhd Hgd BT HREU FRP R IY FRf&d ure

S & 91 81 AR BT URTAT B3 |

ST TR BT 31 dt:-

ll.

3,
4.

5.

gTeard A=A ¥ WEfid Iugad ST (e Ut
S S AT R BT HH B |

Ryorelt & TafiE @A B A ¥ R @ R
PR R e &l N fH IS s g ar et

A DI A TAR B4 fob g ST g arTa |
faed gRemaD &1 Ui SuTeH B |
SR Hga & AR W fos Hel Ut dftdot A g7 |

AP BieT BT 3 -

S CO T O M-

3TIRER & 1Y TR STTRT 316 I8 STHT M 7 |

BIS ST RIeH BT RO & |
gl o grReiiad sl old UMM H Bl |

O S % F FI9 § S I o g o 6 s
R FARE0T R §U AN SR ST U 98T R g
el

5. glsard R & TeTadl 3 &1 O%1 a1 &1 Sgad foar
SITRTT | SH A 31e HTH e Hil |

grex Wi, Fex BT yunel i FRE dRep gl
TR B UR=Te B & forg fearsmamm |

9.

&Sl oS HdaR & 1 BIs WS 151 Bl SbT &
TG 8. g Y Pl oS X AT 3R IS it 1A TET
BRI

I (@ dleR) gRT I §F Bl Ul B34 & JHa
T UT T 18 W TR g1

10. GRI&A WM IR WST 3@ R 51 Y §Y &1 ool fbar

ST |

11, NS Plc UgTBI BTH B |
12. ST & SRFANEEA B BT ST Ta 3|
13. TP gIAd H H Nt Nt B AR BT |

Results -

1. Numerical Modelling will be required to
access the sill pillar width required to be left
between 2 levels of highwall galleries.

2. Minimum web pillar of width 5 m should be
left between the galleries to maintain FOS
above 1.5.

3. Galleries driven in multiple levels must be
vertically aligned to better control the
stress.

4. While driving Highwall galleries in multiple
levels in same thick seam, extraction should
be made Top- Downwards.

5. While driving Highwall galleries in different
seam which are not contiguous, extraction
should be made from bottom-up.

6. Scientific study should be conducted
before start of the patch to access the exact
stress and strength of web pillar.
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Step-by-Step CPR Guide

1. Shuke und shout 2. Call 911 3. Check for breathing
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4. Place your hands at the 5. Push hard and 6. If you've had training,
center of their chest fast—about twice repeat cycles of 30 chest
per second pushes and 2 rescue breaths
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Cardiopulmonary resuscitation (CPR) is a hands-on emergency intervention used to
restore breathing and a heartbeat in a person who has gone into cardiac arrest.1

Common causes of cardiac arrest are a heart attack or near-drowning.

CPR involves performing chest compressions and, in some cases, rescue ("mouth-to-
mouth") breathing. These techniques can keep blood flowing to the brain and other organs
until medical help arrives. When oxygen-rich blood cannot get to the brain, brain damage
can occur within minutes.2

This article explains the basic principles and techniques of how to perform CPR. You can
then consider receiving your CPR certification via an online or in-person training workshop.

What to Do If Someone Needs CPR

Ideally, everyone would be trained in CPR. If you're not, you may be afraid to try to help
someone in an emergency. Still, it's always better to do what you can than to do nothing at
all if it means potentially saving a person's life. The American Heart Association
recommends a slightly different approach to doing CPR depending on how well-trained you




are:1

If you are trained: Check to see if the person has a pulse and is breathing. If there is
no pulse or breathing within 10 seconds, use a CPR compression rate of of 100 to 120 per
minute, in cycles of 30 compressions followed by two rescue breaths. Repeat the sequence
until the person starts breathing.

If you are untrained, or trained but not too confident in your abilities: If you're not
trained in CPR, or are unsure about giving rescue breaths, then use hands-only CPR.3
Hands-only CPR involves uninterrupted chest compressions of 100 to 120 per minute. You
do not include rescue breathing with this technique, but you shouldn't stop CPR until an
EMT or other healthcare provider arrives, or you're sure a pulse is restored.

What to Do Before Performing CPR
Time is of the essence, but before you attempt CPR on someone, follow these steps:4

1. Make sure the environment is safe. Afire, traffic accident, or other dangers could put
your own life at risk.

2. Try to wake the person. Tap on the person's shoulder firmly and ask "Are you OK?"in
a loud voice. Move on to the next steps after five seconds of trying to wake the
patient.

S Call 911. Anytime a patient won't wake up, call 911 immediately or ask a bystander to

call. Even if you will perform CPR on the spot, it's important to get paramedics to the
scene as quickly as possible.

4. Put the person on their back. If it's possible that the person may have had a spinal
injury, turn them carefully without moving the head or neck.

5. Check for breathing. Tilt the patient's head back to open the airway and determine if
they are breathing. If the patient doesn't take a breath after 10 seconds, start CPR.

Howto Do CPR

Once you have followed the above steps, here is how to perform CPR. Techniques vary
slightly based on the age of the person. How to do CPR on an adult is different from how to
do CPRon atoddler, and a separate technique is used forinfants.

Adults
The following steps apply to adults and to children over 8 years old.2

1. Place your hands on the person's chest. Imagine a line between the nipples and put
the heel of one hand directly on that line, in the center of the chest (i.e., the sternum).
Place your other hand on top of that hand. Center your weight directly over your
hands.

2. Perform chest compressions. Push hard, to a depth of at least 2 inches (but no
deeperthan 2.4 inches) and fast—about twice per second until the person responds.
Your hands shouldn't bounce, but you should lift your entire body weight off the
patientin between each compression.5




SF Give rescue breaths. If you have had CPR training and feel comfortable performing
the steps, push on the chest 30 times, then give two rescue breaths.

4. Repeat. Repeat cycles in the CPR ratio of 30:2 (chest compressions and breaths)
until help arrives or the patient wakes up.

Children 1to 8 years old

The procedure for giving CPRto a child between 1 to 8 is essentially the same as that foran
adult.5

1. Place your hands on the child's chest. Place two hands (or one hand if the child is
very small) on the child's sternum.

2. Perform chest compressions. Push hard, to a depth of at least 2 inches (but no
deeper than 2.4 inches) and fast—about twice per second until the person
responds.

3. Give rescue breaths. If you have had CPR training and feel comfortable performing
the steps, push on the chest 30 times, then give two rescue breaths.

4. Repeat. Repeat cycles of 30 chest compressions and two breaths until help arrives
or the patient wakes up.

Infants

1. Flick the bottom of the foot to elicit a response. This takes the place of shaking the
shoulders of an older person.

2. Place two fingers of one hand in the center of the chest.

S Give chest compressions. Gently use your fingers to compress the chest about 1.5
inches deep. Perform two compressions per second, just as you would when giving
anadult CPR.

4. Perform rescue breathing. If you are comfortable giving rescue breaths, give two of
them between each series of 30 chest compressions, just as you would with an older
person.6

What Each Step Does

Each step of CPR serves animportant purpose. Here's what each one does:
Asking If the Person Is OK

Before attempting CPR, it's important to make sure the person actually needs it. If the
person wakes up when you shake them gently and talk to them, don't start CPR, but do get
medical help right away, especially if they seem confused or are unable to speak.

Calling 911

Even if you end up reviving the person with CPR, they will need to be taken to the hospital
by an ambulance as soon as possible.

If you don't succeed, an EMT may be able to resuscitate the person with medical
equipment, such as an automated external defibrillator (AED).7

An EMT may also be able to talk you through performing CPR steps while they're en route.
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Fatalities & Serious Injuries Trend in CIL in last 10 years and current year
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MAJOR CONTRIBUTORY CAUSES OF FATAL ACCIDENTS 2024

Failure on part of supervisors
22%

manner 11%

Failure to identify the Hazards
19%

Failure to comply
with SOPs
30%

Lack of Awarness
18%

42% of Fatalities in 2024 are related to Engineering Activities




ACCIDENTS RELATED TO ENGINEERING ACTIVITIES (EXC & E&M)

* 42% OF THE FATAL ACCIDENTS IN THE CURRENT
YEAR IS DUE TO ENGINEERING ACTIVITY

* 22% OF THE FATAL ACCIDENTS IN THE LAST
THREE YEARS IS RELATED TO ENGINEERING
ACTIVITY

ACCIDENT FIGURES 2024JAN- OCT- 2024

Year No of Fatal No of No of Serious No of
Accidents Fatalities Accidents Serious
Injuries
2024 20 22 28 34

A critical analysis of the frequency of accidents reveals that there has been one
fatality every 14 days and one serious injury every 9 days. (From Jan 2024 till
October -2024).

46% of the serious accidents had the potential to convert into a fatal accident
21% of the dangerous occurrences had the potential to convert into a fatal accident

SUBSIDIARY WISE CONTRIBUTION OF FATALITIES IN THE YEAR 2024
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FATAL ACCIDENTS & FATALITIES OF CIL for the period from Jan

SUBSIDIARY WISE CONTRIBUTION OF FATALITIES IN LAST FIVE YEARS(2020 TO 024
NEC
0%

MCL
13%

ECL
17%

SECL
30%

9%

NCL

WCL 10%

11%

CCL

BCCL
10%

Oct' 2024 as compared to the same period last year

FATAL ACCIDENTS & FATALITIES
Com Accidents Fatalities Ch::gYe in % Change
2024 2023 2024 2023
ECL 4 4 5 4 +1 +25%
BCCL 0 4 0 5 -5 -100%
CCL I 4 | 4 -3 -75%
NCL 5 2 6 2 +4 +200%
WCL | 2 | 2 -1 -50%
SECL 7 3 7 3 +4 +133%
MCL 2 6 2 8 -6 -75%
CIL 20 25 22 28 -6 -21%
-5 (20% decrease) -6 (21% decrease)

NOTE : Figures are provisional and subject to reconciliation with DGMS.

SERIOUS ACCIDENTS & INJURIES OF CIL for the period from Jan

Oct’ 2024 as compared to the same period last year

SERIOUS ACCIDENTS & SERIOUS INJURIES

Com Accidents Injuries Change in % Change
2024 2023 2024 2023 INJ
ECL 3 2 3 5 -2 -40%
BCCL 3 2 4 2 +2 +100%
CCL | 0 | 0 +1 +100%
NCL 4 10 9 14 -5 -36%
WCL 5 3 5 3 +2 +67%
SECL 11 11 1 12 -1 -8%
MCL | | | 4 -3 -75%
CIL 28 29 34 40 -6 -15%
-1 (3% decrease) -6 (15% decrease)

OTE : Figures are provisional and subject to reconciliation with DGMS.
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CAUSEWISE Analysis of Fatalities for the period from Jan- Oct' 2024 compared to
the same period last year

SN [Causes 2024 2023 Change % Change

1 (Tippers & Dumpers 5 12 -7 -58%

2 [Non transport m/c 3 3 0 0%

3 [Roof /side fall 1 2 -1 -50%

4 |Electricity 0 1 -1 -100%

5 |Drowning 1 1 0 0%

6 |Fall of object / persons 10 5 +5 +100%

7 |Haulage, Conveyor & Winding 1 1 0 0%

8 |[Fire, Gas & Dust 0 2 -2 -100%

9 |Strata / Dump failure 1 -1 -100%

10 |Explosives 0 +1 +100%
Total 22 28 -6 -21%

54% of the fatal accidents are due to FOP/FOB/NTM/Tipper and dumpers
CAUSEWISE Analysis of Serious Injuries for the period from Jan— Oct'
2024 compared to the same period last year

SN |Causes 2024 | 2023 | Change |% Change

1 |Fall of object / persons 14 14 0 0%

2 |Roof /side fall 5 4 +1 +25%

3 |Tippers & Dumpers 12 8 +4 +50%

4 |Non transport m/c 1 5 -4 -80%

6 |Explosives 0 2 -2 -100%

7 |Haulage, Conveyor & Winding 0 2 -2 -100%

8 |Miscellaneous 2 5 3 -60%
Total 34 40 -6 -15%

AGE-WISE Analysis of Fatalities for the period from Jan— Oct' 2024 compared to the
same period last year

SN |Age-Wise 2024 2023 Change % Change

1 [18-30 9 4 +5 +125%

2 31-35 6 5 +1 +20%

3 |36-40 1 6 -5 -83%

4 |41-45 2 1 +1 +100%

6 [46-50 2 4 2 -50%

7 |51-55 1 5 -4 -80%

8 [56-60 1 3 2 -67%
Total 22 28 -6 -21%

72% of the fatalities are in the age group between 18 to 40Yrs

39 )




AGE-WISE Analysis of Serious Injuries for the period from Jan— Oct' 2024 compared
to the same period last year

SN |Age-Wise 2024 2023 Change % Change
1 |18-30 5 5 0 0%
2 [31-35 5 4 +1 +25%
3 [36-40 4 7 -3 -43%
4 |41-45 2 6 -4 -67%
6 [46-50 3 6 -3 -50%
7 |[51-55 5 3 +2 +67%
8 |56-60 8 8 0 0%
Total 34 40 -6 -15%
41% of the serious injuries are in the age group between 18 to 40Yrs

EMPLOYMENTWISE for the period from Jan— Oct' 2024 compared to the same
period last year

SN |Fatalities 2024 2023 Change % Change

1 |Dept. 5 14 -9 -64%

2 |(Cont. 17 14 +3 +21%
Total 22 28 -6 -21%

77% of the fatalities are contractor persons as compared to 50% last year(2023)

SN |[Serious Inj. 2024 2023 Change % Change
1 |Dept. 23 26 -3 -12%
2 |Cont. 11 14 -3 -21%
Total 34 40 -6 -15%
32% of the serious injuries are of contractor persons as compared to 35% last year

MONTH WISE ACCIEDNTS

Jan 2024 29.01.2024 Krishnashila OC Fatal Hit by tipper
F-0 SI-01 07.01.2024 Chirimiri OC Serious Toppling of WT
Fell down while
Feb 2024 06.02.2024 Basantimata OC Serious getting down the
dumper
F-02 SI1-02 15.02.2024 Narasamunda UG Serious Fall of roof
17.02.2024 Kusmunda OC Fatal CHP
19.02.2024 Kurja UG Fatal Hit by CM

-




Hit by rolling stone

Mar 2024 04.03.2024 Chirimiri OC Serious . .
during heavy rain
F-01 SI-03 06.03.2024 Churcha UG Fatal
12.03.2024 Delwadih UG Serious Fall of roof
12.03.2024 Munidih UG Serious Breakage of winch
30.03.2024 Chhal OC Serious _Toppling of OB
tipper in dump yard
April 2024 02.04.2024 Chinakuri UG Fatal
F-03 S1-01 23.04.2024 Nigahi OC Fatal Dumper hit LV
23.04.2024 Nigahi OC Serious Dumper hit LV
24.04.2024 ILBL Fatal Hit by road sale
vehicle
. Abrupt uncoiling
May 2024 04.05.2024 Adasa UG to OC Serious
of power cable
F-04 05.05.2024 Jamuna 1&2 UG Serious Fell down from
ladder
SI-05 10.05.2024 Parasea UG Fatal Stone fall from
shaft
12.05.2024 Kabribad OC Fatal Uncontrolled oprn
of dozer
15.05.2024 Jambad UG Fatal Hit by projectile
20.05.2024 Jhilimilli UG Serious Fall of roof
22.05.2024 Dudhichua OC Fatal Fall from CHP
26.05.2024 Sirka OC Serious Fall from ladder
27.05..2024 Rampur batura OC Serious Dirill rod fell down
June 2024 11.06.2024 Kulda OC Fatal
F-01SI-03  |11.06.2024 Umrer OC Serious Toppling of diesel
bouser
11.06.2024 Narasamunda OC Serious Side fall
Dumper collision
28.06.2024 Jayanth OC Fatal with LMV
28.06.2024 Amlohiri OC Serious Head to tail collision
July 2024 13.07.2024 Amlohiri OC Serious Hit by tipper during
reversing
F-01SI-05  [16.07.2024 Rajpura OC Serious Dumper rolling
forward
23.07.2024 Churcha RO Serious Fell down on tracks
25.07.2024 Nigahi OC Serious Hit by crane
27.07.2024 Kusmunda OC Fatal Swept away in
flowing water
31.07.2024 Bhatgaon UG Serious Slipped and fell down




Aug 2024 |13.08.2024 NM UG to OC Fatal During maintence of dozer
F-03 SI-02 21.08.2024 Block B Fatal During handling of pump motor
23.08.2024 Jhanjra UG Fatal Side fall in CM section
28.08.2024 Singhali UG Serious Joining of flanges in pipeline
30.08.2024 Durgagl(ljr Extn Serious Fall from CHP platform
Sep 2024  [05.09.2024 | Nigahi OC (NS) Fatal Toppling of road sale truck
F-04 SI-2 [15.09.2023 | AKWMC(NS) Fatal(from ST) Fall of person near MTK
21.09.2024 NM ug to OC Serious Toppling of WT
25.09.2024 Bhatgaon UG Serious Fall of rail girder from trolley
29.09.2024 Chhal OC Fatal Fall of pole over person
30.09.2023 Nigahi OC(NS) Fatal Fall from CHP construction work
Oct 2024 [03.10.2024 OGC‘*(V;;;) Fatal Pump truck toppling
F-04 SI-2 [06.10.2024 Oriel‘}tGl &2 Serious Fall of roof
09.10.2024 Mag(aNdSl; oC Fatal Suspiciouss(tl(e)illt(h near coal
15102024 | J i“%‘édha Serious |Fire in W1T- optr jumped off
15.10.2024 Gevra OC Fatal CHP Bunker-Fall of plate
19.10.2024 Raj(l)l?:gar Fatal Fly rock from blasting F-20/22
S-28/34




LEE

OME EANTH « ONE FAMILY + ONE FUTURE

* Copper Concentrate ¢ Copper Cathodes (containing 99.99% Copper),
Conforming to LME-A Grade Specification ¢ Continuous Cast Copper
s (8 mm, 1l mm, 12.5 mm, 16 mm & 19.6 mm)

In service to the Nation Since 1967




Eastern Coalfields Limited

A Subsidiary of Coal India Limited & A Govt. of India Undertaking

Mining Best
grade Coal
in India
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Bharat Coking Coal Limited

Powering India
B ' ‘ I Building Communities
Sustaining the Future
A Legacy of Strength, Innovation,

and Sustainability in Coking Coal
Mining since 1972 .
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Verma Enterprises, Dhanbad, Mob 94313 14776
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