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• 	 It has been well acknowledged that coal mine 
methane gas is main hazard leading to  mine 
explosions, apart from being a source of green 
house gas.

• 	 As such extraction of Virgin Coal Mine 
Methane (VCMM), Coal Mine Methane (CMM) 
and Abandoned Coal Mine Methane (ACMM) 
in many coal producing countries and utilizing 
it for commercial purposes is right and positive 
direction in not only addressing mine safety 
issues, but also environmental issues.

• 	 Commercial benefits and carbon credits are 
added advantages. Steps have also been 
taken in India to allocate blocks to public and 
private operators for extraction of VCMM.

• 	 Pilot projects under UNDP Aid for extraction 
of CMM and its commercial utilisation has 
produced successful results in Sudambih and 
Monidih mines of BCCL.

• 	 The primary causes of disaster due to 
explosion in coal mines are presence of 
methane or inflammable gas, sources of 
ignition from explosive, spontaneous heating 
or fire, electrical or frictional sparks. 

• 	 The explosion in most of the cases is followed 
by coal dust explosion which is more dangerous 
and devastating. 

• 	 Although all underground coal mines in the 
country have been declared gassy mines but 
degree III gassy mines are the highly risky 
in terms of presence of inflammable gas 
(methane) and ignition thereof. 

• 	 The degree II gassy mines come next to degree 
III in priority. The mines having degree III gassy 
seams and seams prone to spontaneous 
heating and fire combined together shall be 
considered mines having 
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	 very high degree risk of explosion. Such mines shall 

be in the hot list of priorities in this Directorate. 

• 	 Similarly mines having degree II gassy seams and 

presence of spontaneous heating and fire shall be 

treated equally to that of degree III gassy seams in 

terms of  xplosion risk index. The third parameter 

contributing to explosion is the ventilation. Good 

ventilation always helps reduce risk of presence of 

inflammable gas in the mine atmosphere. Therefore 

it is essential to monitor the ventilation system in 

such mines preferably by online  environmental 

monitoring system.

6.  Disaster due to Mine Fire :  Prevention, 
Control and Management

• 	 Mine Fire are classified as Underground and 

Surface. Surface Fire may again be classified as 

Stock fire and Seam Fire.

• 	 Mine Fires are consuming coal seams in major coal 

producing countries including China, United States, 

India and Indonesia.

• 	 Numerous seams have been burning for decades 

and some in China for several centuries.

• 	 Environmentally catastrophic effects for the 

coal fires include the emission of noxious gases 

particulate matter into the atmosphere for air 

pollution condensate products responsible for water 

and soil pollution

	 - There are 3 major coal fires in the world

	 - Coal fires in Northern China

	 - Coal fire in Pennsylvania of USA

	 - Coal fire in Jharia coalfields in India

• 	 In India major coal fires in Jharia and Raniganj have 

killed people, forced entire communities to abandon 

their homes and business
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when a large quantity of hot ash and dust was 
ejected from the southern side of the quarry and 
was spread over a wide area. Fourteen workers, 
then present at a distance of about 60 m from 
the south quarry face, were engulfed in a cloud 
of ash and were severely burnt. Ten of them 
succumbed to their injuries within a few days while 
the remaining four survived with serious injuries.

The Statistics of Mine Disasters due 
to Spontaneous heating, Fires and 
Noxious Gases

	 Sl. 	 Date of 	 Name  of 	 Killed	 S/Injured	 Cause of 
	 No 	 Accident	 Mine 			   Accident

	 1	 24/06/81	 Jagannath	 10	 4	 Fire

	 2	 25.01.94	 New Kenda 	 55	 0	 Fire

		  Total 		  65	 4

•	 Coal seams are prone to be spontaneous 
heating/spontaneous combustion on exposure 
to atmosphere under certain conditions. 

•	 The proneness of coal seams to spontaneous 
heating or fire depends on chemical and 
petrological characteristics of the seam which 
include auto ignition temperature of coal. 

•	 The other physical characteristics include 
loss of coal in goaf and associated ventilation 
conditions.

Mine Fire Disaster at Jagannath OCP, 
Talcher Coalfield

At about 1 p.m. on 24.6.1981 a very unique kind 
of accident occurred at Jagannath opencast mine 

Dealing of Seam Fire
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7. Mine Disaster due to Inundation

Reasons for Inundation: In-rush of 
waters to the mine areas

1.  From surface water

• 	 River

• 	 Nallah

• 	 Water course

• 	 Water reservoirs

• 	 Low lying areas

2. 	 From adjoining mine having dis-used water 
logged old workings

3. 	 From the same mine having water-logged old 
working in other seam/horizon

• 	 A special initiative requires to be undertaken 

to identify mines working in and around rivers, 
nullah and water courses on surface as well as 
the sources of water belowground. 

• 	 The risks associated with such water bodies 
should be evaluated for each mine.

• 	 The precautions against danger of inundation 
from surface as well as underground are 
available in most of the cases but due to 
changes in the working places and conditions, 
they need up-dation every year before onset of 
monsoon.

• 	 Monsoon preparations are a part of normal 
preparedness in every mine. However, slippage 
is always there which lead to such accidents/
dangerous occurrences. Chasnala Mine 
Inundation (1975, 375 Deaths)

This incident is the only one of its kind in this country and, as far as is known, it has no parallel anywhere 
else in the world. Because of the uniqueness of this accident, the Court of Inquiry decided to have the 
matter investigated thoroughly by scientists from CMRS and CFRI. Unfortunately, however, the Court and 
the scientists could make the first inspection of the site only after about 6 months of the occurrence when 
most of the field evidence was lost. The court’s analysis was therefore based on facts brought out in the 
reports of the DGMS and the management and the evidence of the witnesses.



66

• 	 This has been the greatest mine disaster in 
India so far cawing the highest number of 
deaths, Inrush of a large volume of water into 
the 13/14 combined seam workings of the 
new deep shaft mine from old abandoned 
incline workings in the same seam. 

• 	 The deep shaft mine was started in the mid-
1960s and was developed on the horizon 
system. The first horizon was located 172 m 
below the surface and the second horizon 291 
m below the surface. Fig.-1 shows a schematic 
diagram of the old working of 3 & 4 Inclines. 
Incline No.3 was driven along the true dip of 
the seam while Incline No.4 was driven along 
an apparent dip direction. The plan of the old 
mine showed that the workings had stopped 

at K-level. However, after the  accident  and 
dewatering of the mine, it was seen that No.3 
Incline had gone down to an inclined distance 
of about 6 m beyond K-level and No.4 incline 
had gone to an inclined distance of 49 m below 
K-level. Line QQ represents horizon No.1 of the 
new shaft workings 

• 	 The old workings were full of water from 
K-level to C-level and must have contained 
about 500,000 m3 of water. K-level had 118 
m of head of water above it. The connection 
between the old workings and the new 
workings was made in horizon No.1 at the 
inbye end of 15 m long ventilation cross-cut 
being driven from the hangwall towards the 
footwall. Fig.2 shows the details. 



67

Gazlitand Mine Inundation (1995, 64 
Deaths)
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Resource Book on 
Chemical (Industrial) Disaster Management 
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National Centre for Disaster Management (NCDM) set up under the Department of 
Agriculture and Cooperation. Ministry of Agriculture in the March 1995. NCDM has 
been upgraded into full-fledged National Institute  of Disaster  Management in 
October 2003 Under the Disaster Management  Act., 2005, the Institute has been 
entrusted  with the nodal national responsibility for human resource development, 
capacity building, training, research, document and policy advocacy in the field of 
disaster Management.

NIDM is steadily marching forward to fulfill its mission to make a disaster resilient India by development 
and promoting a culture of prevention and preparedness at all levels. Both as a national Centre and 
then as the national Institute, NIDM has performed a crucial role  in bringing disaster risk reduction to 
the forefront of the national agenda. It is our belief that disaster risk reduction is possible only through 
promotion of a “Culture of Prevention” involving all stakeholders. 

WE work through strategic partnerships with various ministries and departments of the central, state and 
local governments. Academic, research and technical organizations in India and abroad and other bilateral 
and Multi-lateral International agencies.

NIDM Photo

Resource Book on 

Chemical (Industrial) Disaster Management 
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As a part of fulfilment of the objectives, the MDC 
on She has promoted a rich and updated ‘Library’ 
having adequate collections on Industrial Safety, 
Occupational Health, Industrial Pollution Control, 
Environment Management, Technological Disaster 
Management, Hazardous Substance Management, 
Battery Management, Biomedical Waste 
Management, Municipal Solid Waste Management, 
Prevention and Management of Chemical Accident, 
Mine Safety, First Aid etc. which are very useful to 
the students of Technical Education Institutions, 
Industrial Employees, Regulators and Professionals 
in the Field.

The Centre has developed a modern ‘Laboratory’ 
having equipment relating to Industrial Safety, 
Occupational Health and Environment Monitoring, 
where practical training on safety is imparted to the 
engineers.

Appreciating the splendid performance of the MDC 
on SHE, the Union Government in the Ministry of 
Environment & Forests and Home Affairs have 
sponsored number of programmes in the areas of 
(a) Technological Disaster Management (b) HAZAN 
& HAZOP (c) Hazardous Substance Management (d) 
Prevention and Management of Chemical Accident 
(e) Biomedical Waste Management, (g) Chemical 
(Industrial) Disaster Management and provided 

The Multi Disciplinary Centre on Safety, Health and Environment (MDC on SHE), 
launched at the behest of Biju Patnaik, the then Chief Minister of Odisha during 1992-
93 for promotion of industrial safety, occupational health, environment etc. in the 
industries of Odisha has turned out to be a successful and unique experiment. The 
Centre has earned laurel and commendations from different sectors, cross sections, 
stakeholders, state governments, union government, ILO and others.

funds for conducting these programmes across the 
state.

Post Diploma Course in “Industrial Safety” and 
“M. Tech. in Safety Engineering”

With the approval of the State Government in the 
Industry Department, Odisha, a regular full time 
“Post Diploma Course on Industrial Safety” has 
been introduced from the 2009-10 academic 
session. Besides, regular course on “M. Tech. in 
Safety Engineering” has also been introduced in 
collaboration with the National Institute of Technology 
(NIT) Rourkela from the academic session 2014-15.

Industrial Safety Museum

An Industrial Safety Museum encompassing Safety, 
Occupational Health and Pollution Control, first of 
its kind in the state will be an unique contribution 
to the Society. Once the Museum becomes a reality 
and functional, it would serve as a Modern Learning 
Centre for the engineering students and industrial 
employees of the state.

Focus Areas

The MDC on SHE envisages to focus on the safety, 
health, environment, pollution control and all such 
need of the industries in the state besides, opening 
“Centre of Excellence on Industrial Safety” having 
research facility.

Resource Book on 
Chemical (Industrial) Disaster Management 






