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1.0 Introduction

Under the Constitution of I ndia fiRegulation of Lab
central subject (Entry 55 of the Seventh Schedule of Article 246). The matter is regulated by

the Mines Act, 1952 and the Rules and Regulations framed thereunder. It extends to whole of

India including territorial water i.e. upto 12 nautical miles in the sea measured from

appropriate base line. These statutes are administered by Directorate-General of Mines Safety

(DGMS) under the Union Ministry of Labour & Employment.

1.1 Historical Background

Although exploitation of minerals has been going on in the country from pre-Christian era, it was
only towards the end of 19th Century that attempts were made by the state for regulation of
employment and working conditions therein. Following the International Labour Conference in
Berlin in 1890, the then Government of UK through the Secretary of State for India asked the
Government of India to consider the desirability of undertaking legislation for inspection of
mines in general and coal mines in particular and for regulation of employment therein of men,
women and children. Accordingly in 1894, Mr. James Grundy was appointed as first ever
Inspector of Mines in India within the organization of Geological Survey of India. Mr. Grundy
recommended that provisions be made for the minimum age of employment; notice of opening
and of accidents, first-aid, management and supervision etc. Major disasters at Kolar Gold Field
in 1897 and at Khost Coal Mines, Baluchisthan (presently in Pakistan) in 1898 expedited
finalization of the first Mines Act which was enacted on 22nd March, 1901. A Bureau of Mines
Inspection was started in Calcutta on 7th January 1902 to administer the provisions of the
Mines Act, 1901. The organization was renamed as Department of Mines and its office was
shifted to Dhanbad in 1908. In 1960, the organization was renamed as Office of the Chief
Inspector of Mines. Again in 1967 the name of the organization was changed to Directorate-
General of Mines Safety (DGMS). In 1988 DGMS was declared a Scientific and Technological

Organization.

Apart from administering the Mines Act and legislation framed thereunder, DGMS also
administers certain allied legislation. A list of legislation administered by DGMS is given at

Appendix-I.

1.2  Organizational Set-up of DGMS

Directorate-General of Mines Safety is a multi-disciplinary organization with Inspecting Officers
from Mining, Mechanical and Electrical engineering and Occupational Health disciplines.
Officers appointed to different technical posts in DGMS are selected by U.P.S.C. They are
required to have Degree in Mining or Mechanical or Electrical Engineering with several years of
experience, varying from seven to ten years of working in responsible capacity in mines or allied
industry. Besides, officers of mining cadre posses First Class Mine Manager's Certificate of
Competency. The Occupational Health cadre is manned by qualified and experienced medical

personnel.
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The organization has its headquarters at Dhanbad (Jharkhand) and is headed by the Director-
General of Mines Safety. At the headquarters, the Director-General is assisted by specialist
staff-officers in mining, electrical and mechanical engineering, occupational health, law,
survey, statistics, administration and accounts disciplines. The headquarters has a technical
library and S&T laboratory as a back-up support to the organization. Extensive computerization
has been done in head office and in the field offices to upgrade the standard of work. The head
office and some of the field offices have access to the internet enabling these to place
themselves at par with other developed countries of the world so far as the communication with
the use of computer is concerned. DGMS has a plan to establish a network for all its offices

through Internet. A web page on DGMS has already been launched during the centenary year.

The field organization has a two-tier network of field offices. The area of jurisdiction of DGMS
covering the entire country is divided into 8 zones, each under the charge of a Deputy Director-
General. There are three to four Regional offices under each zonal office. Each Region is
under the charge of a Director of Mines Safety. There are in all 29 such Regional Offices. Sub-
regional offices have been set up in important areas of concentrated mining activities away from
Regional office. There are 3 such sub-regional offices, each under the charge of a Deputy
Director. Each Zone, besides having inspecting officers of mining cadre has officers in electri-

cal, mechanical engineering and occupational health disciplines.

Organization chart of DGMS are at Appendix-llA & IIB. Table - 1 shows the discipline-wise
strength of inspecting officers as on 31.12.2012. A statementshowing posting of Group
6B6 officers i n DGMSe gdanatiAppgndik-Hle year 20

TABLE:1 STRENGTH OF INSPECTING OFFICERS AND SANCTIONED
POSTS AS ON 31.12.2012
DESIGNATION DISCIPLINE
MINING ELECTRICAL MECHANICAL O.H

S P S P S P S P
Director General 1 1 - - - - - -
Dy. Director General 9 9 1 1 1 1 - -
Director 50 48 16 7 16 2 - -
Dy. Director 99 54 34 8 33 5 5 -
Assistant Director - - - - - - Gr.l-4 2
Total 159 112 51 16 50 8 9 2

Si Sanctioned P -In Position
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1.3 Role and Function of DGMS

Enforcement of the provision of the Mines Act, 1952 and Rules, Regulations and Order made
thereunder and drafting appropriate legislation to absorb the technical advancement as well as
to make the same comprehensive, practicable and legally sound. Setting standards, by
overseeing compliance thereof as intensively as the resources permit and through a variety of
promotional initiatives and awareness programme, the officers of DGMS exercise preventive

as well as educational influence over the mining industry. DGMS is also promoting the

concept refgubael Bndé as well as wor k enens Withpartici pa

changing scenario, attempts are being made to superimpose its traditional role of seeking
compliance by legal sanctions and work prohibition optimally, with advisory and other safety

promotional initiatives; thereby creating an environment in which safety is given due priority.

Current functions of DGMS broadly include:

1. Development and updating of legislation and issue of guidelines and circulars
periodically.
2. Inspection i overseeing compliance of the statutes by the management through sample
inspection as and when required
3. Investigation into:
(a) accidents
(b) dangerous occurrences - emergency response
(c) complaints & other matters and
(d) taking corrective action and action against delinquents
4, (&) Grantof:
(i) statutory permission, exemptions & relaxations
(i) approval of mine safety equipment, material & appliances
(b) Interactions for development of safety equipment, material and
safe work practices
5. Safety promotional initiatives including:
(&) Organization of -
A National Conference on Safety in Mines
A National Safety Awards
A Safety Weeks & Campaigns
(b) Safety Information Dissemination
(c) Preview of project reports & mining plans
(d) Promoting -
i) safety education and awareness programme
i)'wor kersé participation i-n safety management
T workmends inspector
1 safety committee
9 tripartite reviews
6. Conduct of examinations for grant of competency certificates.
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1.4 Gazette Notification

Following gazette notifications were issued during the year 2012:

TABLE:2 | Notification No. Brief subject
& date
1. A-31014/01/ Appointment of Shri Vir Pratap to the post of Dy. Director of
2011-I1SH-II Mines Safety (Mining) in DGMS.
dated 2.5..2012

1.5 Measures to improve safety in mines:

Since mining is beset with many inherent hazards, detailed precautions have been laid down in
the Mines Act, Rules and Regulations framed there under to guard against dangers in mines
and it is the responsibility of the mine management to comply with the same. While the onus
of providing for and ensuring safety in mines rests with the mine management, DGMS has the
responsibility to see that the safety statute is kept updated to absorb the technical
advancements as well as to make the same comprehensive, practicable, legally sound and also
to carry out periodic inspection of mines to oversee compliance of safety laws. The Mines Act
and the subordinate legislations framed there under is periodically updated for the purpose.
Each and every accident involving fatality is enquired into by an officer or a team of officers of
DGMS. A few accidents involving serious bodily injury and most of the important dangerous
occurrences are also investigated by DGMS Officers. Arising out of inspections and enquiries
conducted by DGMS, one or more of the following actions, as appropriate, is taken: -
(a) drawing the attention of the mine management about the contraventions of the
statutes etc.;
(b) withdrawal of statutory permission, approval, relaxation or exemption granted ;
(c) serving an improvement notice ;
(d) imposition of a prohibitory order ;
(e) suspension of statutory certificate of competency held by managerial and
supervisory personnel, if found negligent in the discharge of duties;
(f) prosecution of person(s) held responsible;
(g) punitive action taken departmentally by mining companies.
Mine management is also addressed to take steps as are considered necessary by the
inspecting/enquiry officer to rectify the defects or deficiencies in working condition or

system.
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1.6 Inspection & Enquiries
Discipline-wise number of inspections and enquiries made by the inspecting officers are given
in table:3.
TABLE:3 NUMBER OF INSPECTIONS AND ENQUIRIES MADE

DURING THE YEAR 2012
Discipline of | Coal Mines Metal Mines Oil Mines
Inspection
Service Inspections | Enquiries | Inspections | Enquiries | Inspections [Enquiries
Mining 2819 835 3350 470 242 34
Electrical 761 48 161 53 54
Mechanical 148 50 175 2
Occupational 109 15 7 0 2 0
Health
TOTAL 3837 948 3693 532 300 37
1.7 Improvement Notices & Prohibitory Orders

1.7.1 Coal Mines

78 (Seventy eight) improvement notices under various provisions of the statutes were issued
as a result of inspections of the mines during the year 2012. These improvement notices were
issued for various types of serious defects, details of which are given in table:4 below :

TABLE:4 IMPROVEMENT NOTICES ISSUED UNDER SECTIONS 22(1) AND 22A(1)
OF THE MINES ACT, 1952 IN COAL MINES DURING 2012
SL.NO. NATURE OF DEFECT NO. OF CASES

1. High benches in opencast workings 20
2. Inadequate support 06
3. Poor ventilation 09
4. Inadequate coal dust suppression 06
5. Isolation stopping 07
6. Improper/ non-provision of travelling road 00
7. Danger of Inundation 06
8. Unstable workings 01
9. Lag in stowing 00
10. Accumulation of gases 01
11. Defective Electrical installation 04
12. Inadequate earth leakage protection 00
13. Defective winding rope 00
14. Other defects in winding installation 00
15. Defective shot-firing practices 02
16. Others 16

TOTAL 78

38 (thirty eight) prohibitory orders under Section 22(3), 22A(2) and 22(1A) of the Mines Act,
1952 were issued during the year 2012. These orders were imposed for various dangerous

conditions prevailing at the mines, details of which are given in table 5:




DGMS Annual Report, 20 12

TABLE:5 PROHIBITORY ORDERS ISSUED UNDER SECTIONS 22(3) AND 22A(2)
AND 22(1A) OF THE MINES ACT,1952
IN COAL MINES DURING 2012
SL.NO. NATURE OF DEFECT NO. OF CASES

1. High benches in opencast workings 16
2. Inadequate support 01
3. Poor ventilation 02
4. Inadequate coal dust suppression 01
5. Isolation stopping 01
6. Improper/ non-provision of travelling road 02
7. Danger of Inundation 03
8. Unstable workings 00
9. Lag in stowing 00
10. Accumulation of gases 00
11. Defective Electrical installation 00
12. Inadequate earth leakage protection 00
13. Defective winding rope 01
14. Other defects in winding installation 01
15. Defective shot-firing practices 00
16. Others 10

TOTAL 38

1.7.2 Metalliferous Mines

In metalliferous mines inadequate benching and unstable slope in opencast workings and
non-appointment of manager and supervisory officials in the mines were the main reasons for
which improvement notices and prohibitory orders were issued. Notices issued under Sections
22(1) & 22A(1) of the Mines Act, 1952 during the year 2012 were 219 (Two hundred nineteen).
Prohibitory orders under Sections 22(1A), 22A(2) and 22(3) issued in Metalliferous Mines
during the year 2012 were 242 (Two hundred forty two). Details of the improvement notices

and prohibitory orders issued during 2012 are given in table: 6 & 7 respectively.

TABLE:6 | IMPROVEMENT NOTICES ISSUED UNDER SECTIONS 22(1) AND 22A(1) OF
THE MINES ACT,1952 IN METALLIFEROUS MINES DURING 2012

SL.NO. NATURE OF DEFECT No. of cases
1. Non-appointment of qualified manager and supervisory officials 113
2. Inadequate benching and sloping in opencast workings 97
3. Miscellaneous 09
TOTAL 219

TABLE:7 | PROHIBITORY ORDERS ISSUED UNDER SECTIONS 22(3), 22A(2) & 22(1A)
OF THE MINES ACT,1952 ISSUED IN METALLIFEROUS MINES DURING 2012

SL.NO. NATURE OF DEFECT No. of cases
1. Non-appointment of qualified manager and supervisory officials 144
2. Inadequate benching and sloping in opencast workings 95
3. Miscellaneous 03
TOTAL 242
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1.7.3 Oil Mines

03 (Three) notices issued under Sections 22(1) & 22A(1) of the Mines Act, 1952 during the
year 2012. No prohibitory orders under Sections 22(1A), 22A(2) and 22(3) issued in Oil Mines
during the year 2012. Details of the improvement notices and prohibitory orders issued during

2012 are given in table: 6A & 7A respectively.

TABLE:6A | IMPROVEMENT NOTICES ISSUED UNDER SECTIONS 22(1) AND 22A(1) OF
THE MINES ACT,1952 IN OIL MINES DURING 2012
SL.NO. NATURE OF DEFECT No. of cases
1. Non-appointment of qualified manager and supervisory officials -
2. Others 03
TOTAL 03

TABLE:7A | PROHIBITORY ORDERS ISSUED UNDER SECTIONS 22(3), 22A(2) & 22(1A)
OF THE MINES ACT,1952 ISSUED IN OIL MINES DURING 2012

SL.NO. NATURE OF DEFECT No. of cases
1. Non-appointment of qualified manager and supervisory officials -
2. Others -
TOTAL -
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1.8 Permission, relaxations and exemptions
1.8.1 Coal Mines

849 (eight hundred forty nine) permissions/exemptions and relaxations were granted in

coalmines during the year 2012. Details of such cases are given in table:8.

TABLE:8 PERMISSIONS, RELAXATIONS & EXEMPTIONS GRANTED IN
COAL MINES DURING 2012
SL.NO. Particulars of Permissions, Relaxations & Exemptions No. of cases
1. Extraction of coal by methods other than bord & pillar beneath 43
areas free from surface features
2. Extraction of coal by methods other than bord & pillar below 13
surface features
3. Extraction of coal by bord & pillar methods beneath areas free 133
from surface features
4, Extraction of coal by bord & pillar methods beneath surface features 39
5. Development below surface features including development in 53
contiguous seams/ sections
6. Blasting coal off the solid 07
7. Development within 60m. of waterlogged workings 10
8. Workings within 7.5m. / Adjustment of mine boundaries 09
9. Exemptions from different provisions of regulations 117
10. Others 425
TOTAL 849

1.8.2 Metalliferous Mines

2330 (Two thousand three hundred thirty) permissions/relaxations/exemptions under different

provisions of the statutes were granted during the year 2012. Particulars are given in table:9.

TABLE:9 PERMISSION, EXEMPTIONS & RELAXATIONS GRANTED IN
METALLIFEROUS MINES DURING 2012
SL.NO. Particulars of Permissions, Exemptions & Relaxations No. of cases
1. Stopping of blocks 59
2 Use of HEMM with deep hole blasting 407
3. Use of ANFO and/or more than one explosive in a shot hole 58
4. Working under railways and roads 00
5 Appointment of managers of more than one mine/ permit 1352
manager etc.
6. Appointment of surveyor of more than one mine 17
7. Others 437
TOTAL 2330

1.8.3 Oil Mines

433 (four hundred thirty three) permissions/relaxations/exemptions were granted during the
year 2012 under various provisions of the Oil Mines Regulations, 1984. The details of such
cases are given in table:10

TABLE:10 PERMISSION, EXEMPTIONS & RELAXATIONS GRANTED
IN OIL MINES DURING 2012
SL.NO. Particulars of Permissions, Exemptions & Relaxations No. cases
1. Well head installations 04
2. Laying of oil pipe line 338
3. Notices under Regulation 51 for GGS/EPS etc. 91
TOTAL 433
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1.9 Prosecutions

17 (seventeen) prosecutions were instituted in coal mines during the year 2012. In respect of
non-coal mines, 92 (Ninety two) prosecutions were launched during 2012. Contraventions of
provisions of statute for which these prosecutions were instituted are given in tables: 11 & 12.

Details of prosecution cases as on 31.12.2012.

Coal Non-coal Pending Disposed
No. of prosecution No. of prosecution Total cases Total cases
launched during the launched during the pending for disposed
year 2012. year 2012. 2012. during
2012.
17 92 1041 536

TABLE:11 | PROSECUTIONS INSTITUTED IN RESPECT OF COAL MINES DURING 2012
SL.NO. CONTRAVENTION NO. OF CASES
1. Contraventions leading to accidents 16
2. Non-submission or submission of incorrect plans, -
returns, notices etc.
3. Non-appointment of qualified persons as senior -
supervisory officials
4. Contraventions under Indian Electricity Act or Rules -
5. Other violation of serious nature 01
6. Miscellaneous violations -
TOTAL 17
TABLE:12 PROSECUTIONS INSTITUTED IN RESPECT OF NON-COAL MINES
DURING 2012
SL NO. CONTRAVENTION NO. OF CASES
1. Contravention leading to accidents 17
2. Contravention of orders under sections 22(1A), 22(3), 73
Reg. 108 etc.
3. Non-appointment of qualified persons as senior -
supervisory officials
4. Non-appointment of qualified persons as subordinate -
supervisory officials
5. Non-provisions of protective equipment -
6. Other miscellaneous contraventions 02
TOTAL 92
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2.0 Coal Mines

2.1 General

Number of operating coalmines during 2012 was 582 as compared to 592 in 2011. Company-

wise number of coal mines and production is given in table: 13.

TABLE: 13 Number of Mines during 2012 Production
COMPANY Underground | Opencast Both Total (in million
tonnes)

Coal India Limited 270 162 30 462 440
Singareni Collieries 40 18 1 59 73
Company Limited

Others 13 45 3 61 105
TOTAL 323 225 34 582 618

Table-14 shows the number of underground coalmines having gassy seams of different
degrees.

TABLE : 14 UNDERGROUND COAL MINES HAVING GASSY SEAMS
OF DIFFERENT DEGREES

Degree of gassiness Number of Mines

2011 2012
| only 249 237
Il only 94 100
[l only 14 7
&Il 7 3
1 &Il 1 2
&l 4 4
I, 1 &1l 1 0
TOTAL 370 353

*Figures for 2012 are provisional.

During the year total numbers of working mines have decreased from 592 in 2011 to 582 in
2012. Output of coal increased from 602 million tonnes in 2011 to 618 million tonnes in 2012.
Coal mines under M/s.Coal India Limited contributed 440 million tonnes of coal during the year
2012. Average daily employment in mines decreased from 366,037 in 2011 to 358,123 in
2012. The output per manshift was increased from 5.15 in 2011 to 5.35 during 2012.Trend in
average daily employment and output per man shift in coal mines is given in table- 15.

10
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TABLE: 15 PLACEWISE DISTRIBUTION OF AVERAGE DAILY EMPLOYMENT AND
OUTPUT AND PRODUCTIVITY IN COAL MINES
Year Belowground Opencast Above Total Output
Ground per
manshift

Employ | Output (in | Employ Output Employ Employ Output

ment (in | 6000 ment (in (in 60| ment ment (in (in o

6 0 0 0 | tonnes) 6000 tonnes) (in 600/6000 tonnes)

number number number) number)
1951 178 30199 36 4784 138 352 34983 0.35
1961 230 44887 60 10822 121 411 55709 0.45
1971 228 58552 43 17090 111 382 75642 0.67
1981 302 76205 55 51120 156 513 | 127325 0.81
1991 316 70731 67 167206 171 554 | 237757 1.40
1992 312 71062 67 178879 173 552 | 249941 1.47
1993 308 73672 68 186935 170 546 | 260607 1.53
1994 293 70644 67 196878 164 524 | 267522 1.63
1995 287 68512 68 216074 158 513 | 284586 1.80
1996 281 70127 68 233970 157 506 | 304097 1.91
1997 279 69062 68 247619 156 503 | 316681 2.01
1998 270 68571 69 251324 152 491 | 319895 2.09
1999 258 68101 71 247088 147 476 | 315189 212
2000 249 66225 69 268092 140 458 | 334317 2.34
2001 239 64134 69 277379 130 438 | 341513 251
2002 225 65330 69 297982 129 423 | 363312 2.75
2003 216 63632 69 315556 132 417 | 379188 2.91
2004 211 61921 70 347347 124 405 | 407268 3.19
2005 205 64087 70 356758 124 399 | 420845 3.35
2006 196 61213 76 369120 114 386 | 430333 3.50
2007 188 62302 80 418821 111 379 | 481123 3.95
2008 187 66290 77 440004 105 369 | 506294 4.25
2009 186 66835 80 491982 108 374 | 558817 4.67
2010 182 69998 83 531880 105 370 | 601878 5.05
2011 178 69032 86 538240 102 366 | 607272 5.15
2012 172 63341 88 553628 98 358 | 617969 5.35

Note : Figures for 2012 are provisional

11
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2.2 Accidents
2.2.1 Major Accidents

There was no major accident in coal mines during the year 2012.

2.2.2 Accident scenario

During the year 2012, number of fatal accidents and fatalities increased in compared to the
year 2011. Number of fatal accidents during the year 2012 was 83 and number of fatalities

was 87 whereas in the year 2011, number of fatal accidents and fatalities were 65 and 67

respectively.
Table 16 indicates the trend of accidents and rates of fatalities.
TABLE: 16 TREND IN FATAL ACCIDENTS AND FATALITY RATES PER 1000
PERSONS EMPLOYED IN COAL MINES (10 YEARLY AVERAGE)
YEAR Av. No. of accidents | Accident rate Av. No. of fatality | Fatality rate
1901-1910 74 0.77 92 0.94
1911-1920 138 0.94 176 1.29
1921-1930 174 0.99 219 1.24
1931-1940 172 0.98 228 1.33
1941-1950 236 0.87 273 1.01
1951-1960 222 0.61 295 0.82
1961-1970 202 0.48 260 0.62
1971-1980 187 0.46 264 0.55
1981-1990 162 0.30 186 0.35
1991-2000 140 0.27 170 0.33
2001-2010 87 0.22 108 0.27
2011-2012 74 0.20 77 0.21

Table 17 gives year-wise fatal accidents, fatalities, and death rates in coal mines.

TABLE: 17 | TREND IN FATAL ACCIDENTS AND DEATH RATES IN COAL MINES (YEAR-WISE)
Year No. of No. of Death Rate
fatal fatalities Per 06000 Per 100,000 Per million
accidents employed manshifts worked | tonnes output
1951 278 319 0.91 0.32 9.12
1961 222 268 0.65 0.22 4.81
1971 199 231 0.60 0.21 3.05
1981 165 184 0.36 0.12 1.45
1991 138 143 0.26 0.08 0.60
2001 105 141 0.32 0.10 0.41
2002 81 97 0.23 0.07 0.27
2003 83 113 0.27 0.09 0.30
2004 87 96 0.24 0.07 0.23
2005 96 117 0.29 0.09 0.28
2006 78 137 0.36 0.11 0.32
2007 76 78 0.21 0.06 0.16
2008 80 93 0.25 0.08 0.18
2009 83 93 0.25 0.08 0.17
2010 97 118 0.32 0.10 0.20
2011 65 67 0.18 0.06 0.11
2012 83 87 0.24 0.07 0.14

In the year 2012, number of serious accidents decreased compared to that of the year 2011.
Number of serious accidents and number of persons injured during 2012 were 515 and 526 as
compared to 534 and 557 respectively during the year 2011. As far as the serious accident
rate is concerned, it has decreased. The serious injury rate per thousand persons employed in
2012 was 1.44 as compared to 1.52 in 2011. The rate per lakh manshift worked has

12
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decreased to 0.45 in 2012 from 0.47 in 2011. The rate per million tonnes output decreased to
0.87 in 2012 from 0.92 in 2011. Table 18 gives year-wise number of serious accidents, no. of
persons injured and serious injury rate.

TABLE: 18 TREND IN SERIOUS ACCIDENTS AND SERIOUS INJURY RATES IN
COAL MINES (YEAR-WISE)
No. of No. of ’ Serious injury rates
Year serious persons Per 00 Per 100,000 Per million
accidents s.erllously persons manshifts tonnes output
injured employed worked

2001 667 720 1.64 0.53 2.10
2002 629 665 1.57 0.50 1.83
2003 563 590 1.42 0.45 1.56
2004 962 991 2.45 0.77 2.42
2005 1106 1138 2.85 0.91 2.70
2006 861 891 2.31 0.73 2.07
2007 923 951 2.51 0.78 1.98
2008 686 709 1.92 0.59 1.40
2009 636 660 1.76 0.55 1.18
2010 480 511 1.38 0.43 0.85
2011~ 534 557 1.52 0.47 0.92
2012* 515 526 1.44 0.45 0.87

* Provisional
Note : No. of seriously injured of fatal accidents are also considered for computation of no. of persons seriously
injured & serious injury rates.

2.2.3 Analysis of accidents

All fatal accidents and major serious accidents were inquired into by officers of DGMS. An
analysis of accidents enumerated in the following paragraphs is based on the findings of such

enquiry and information submitted by the mine management.

2.2.3A By place

Total 83 fatal accidents involving 87 fatalities occurred during the year 2012 as compared to
65 fatal accidents and 67 fatalities during the year 2011. Overall fatality rate has increased in
2012 as compared to the year 2011. Overall serious injury rate during the year 2012 has
decreased to 1.44 from 1.52 in 2011. 25(30%) fatal accidents occurred in belowground
workings with fatality rate of 0.16, 39(47%) in opencast workings with fatality rate of 0.47 and
19(23%) in aboveground with fatality rate of 0.19 during the year 2012. Table 19 gives the
trend of fatal and serious accidents with fatality rate in different working places.

13
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TABLE: 19 TREND IN FATAL & SERIOUS ACCIDENTS AND DEATH & SERIOUS
INJURY RATES; (PLACEWISE) - COAL MINES
PER THOUSAND PERSONS EMPLOYED
YEAR Fatal accidents & death rates Serious accidents & ser. injury rates
Below Open Above | Overall | Below Open Above | Overall
ground cast ground ground cast ground
2001 67 26 12 105 464 73 130 667
(0.43) (0.38) (0.10) (0.32) (2.10) (1.12) (1.07) (1.64)
2002 48 22 11 81 434 92 103 629
(0.27) (0.32) (0.11) (0.23) (2.07) (1.43) (0.80) (1.57)
2003 46 23 14 83 380 82 101 563
(0.33) (0.35) (0.13) (0.27) (1.85) (1.30) 0.77) (1.42)
2004 49 32 06 87 757 82 123 962
(0.27) (0.47) (0.05) (0.24) (3.69) (1.24) (1.02) (2.45)
2005 50 28 18 96 843 98 165 1106
(0.34) (0.42) (0.15) (0.29) (4.23) (1.45) (1.37) (2.85)
2006 44 24 10 78 646 88 127 861
(0.52) (0.33) (0.09) (0.36) (3.40) (1.30) (1.11) (2.31)
2007 25 35 16 76 717 83 123 923
(0.13) (0.46) (0.14) (0.21) (3.91) (1.10) (1.15) (2.51)
2008 32 29 19 80 516 74 96 686
(0.21) (0.45) (0.18) (0.25) (2.87) (0.98) (0.92) (1.92)
2009 39 29 15 83 490 50 96 636
(0.25) (0.40) (0.14) (0.25) (2.72) (0.67) (0.93) (1.76)
2010 41 40 16 97 348 62 70 480
(0.33) (0.51) (0.15) (0.32) (2.03) (0.83) (0.68) (1.38)
2011* 23 29 13 65 379 74 81 534
(0.13) (0.35) (0.13) (0.18) (2.23) (0.92) (0.79) (1.52)
2012+ 25 39 19 83 361 58 96 515
(0.16) (0.47) (0.19) (0.24) (2.07) (0.72) (0.94) (1.44)

* Provisional
Note : i) Figures in bracket indicate death/injury rate.
i) No. of seriously injured of fatal accidents are also considered for computation of no. of
persons seriously injured & serious injury rates.

2.2.3B By cause

Tables 20 & 21 give the trend in fatal and serious accidents in coal mines due to different
causes during the year 2012 followed by graphical representation. As can be seen 33(40%) of
fatal accidents were caused by transportation machinery (other than winding), 12(14%) due to
machinery other than transportation machinery, 11(13%) due to ground movement, 10(12%)
due to falls other than fall of ground and and 3(4%) each in explosives, electricity and Gas
dust etc., 1(1%) in winding in shaft and other contributed 7(8%). 515 serious accidents
occurred during the year out of which 251(49%) were caused by falls other than falls of

ground.

14
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TABLE:20 TREND IN FATAL ACCIDENTS DUE TO DIFFERENT
CAUSES IN COAL MINES

Cause 2008 2009 2010 2011* 2012*
Ground movement 21 (28) 26 (32) 22 (26) 15 (16) 11 (12)
Winding in shafts 1 (1) - - 1) 1)
Transportation machinery (other 28 (29) 31 (31) 41 (44) 28 (29) 33(33)
than winding)

Machinery other than 10 (10) 15 (15) 7 (7) 6 (6) 12 (12)
transportation machinery

Explosive 1) - 2 (16) 1 (1) 3 (3)
Electricity 5 (6) 2(2) 8 (8) 5 (5) 3 (3
Gas, Dust etc. 2 (6) 2 (4) 1 (1) - 3 (5)
Falls other than fall of ground 10 (10) 4(4) 10 (10) 5 (5) 10 (10)
Other causes 2 (2) 3 (5) 6 (6) 4 (4) 7 (8)
TOTAL 80 (93) 83 (93) 97 (118) 65 (67) 83 (87)

Note: Figures in parentheses denote the number of persons killed.

* Figures are provisional

of ground
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Gas, Dustetc.

4% \

Electricity
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Trend in Fatal Accidents due to different causes
in Coal Mines during 2012

Other causes
Falls other than fall 8%

Ground movement
13%

Winding in shafts
1%

Transportation
machinery (other
than winding)
40%

than transportation
machinery
14%
TABLE:20A TREND IN FATAL ACCIDENTS IN DIFFERENT PLACES
OF COAL MINES
Place 2008 2009 2010 2011* 2012*
Belowground 32 (39) 39 (46) 41 (60) 23 (24) 25 (28)
Opencast 29 (35) 29 (32) 40 (42) 29 (30) 39 (40)
Aboveground 19 (19) 15 (15) 16 (16) 13 (13) 19 (19)
Total 80 (93) 83 (93) 97 (118) 65 (67) 83 (87)

Note: Figures in parentheses denote the number of persons killed.

* Figures are provisional
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TABLE: 21 TREND IN SERIOUS ACCIDENTS DUE TO DIFFERENT
CAUSES IN COAL MINES
Cause 2008 2009 2010 2011* 2012*
Ground movement 69 (73) 57 (68) 53 (62) 39 (50) 41 (46)
Winding in shafts 0 (0) 3(4) - 14 (19) 4 (5)
Transportation machinery 126 (128) 103 (108) 72 (84) 90 (94) 73 (74)
(other than winding)
Machinery other than 40 (42) 36 (37) 24 (24) 33 (34) 21 (21)
transportation machinery
Explosive 1 (1) 3 (5 5 (11) 34 0D
Electricity 0 (0 2(2 33 1 (1) 3 (3
Gas, Dust etc. 0 (14) 1(2) - - 1 (3)
Falls other than fall of ground 351 (352) 309 (312) 221 (223) | 247 (248) | 251 (251)
Other causes 99 (99) 122 (122) 102 (104) | 107 (107) | 121 (122)
TOTAL 686 (709) 636 (660) 480 (511) | 534 (557) | 515 (526)

* Figures are provisional
Note: Figures in parentheses denote the number of persons seriously injured and it includes seriously
injuries from fatal accidents also.

Other causes

Trend in Serious Accidents due to different
causes in Coal Mines during 2012

Ground movement
8%
Winding in shafts
1%

23% \

Transportation
machinery (other
than winding)
14%

Machinery other
than transportation
machinery
4%

Electricity
1%

Falls other than fall
of ground
49%

TABLE: 21A TREND IN SERIOUS ACCIDENTS DUE TO DIFFERENT PLACES IN COAL
MINES

Place 2008 2009 2010 2011* 2012*

Belowground 516 (536) 490 (506) 348 (370) 379 (397) 361 (368)

Opencast 74 (76) 50 (54) 62 (69) 74 (79) 58 (62)

Aboveground 96 (97) 96 (100) 70 (72) 81 (81) 96 (96)

Total 686 (709) 636 (660) 480 (511) 534 (557) 515 (526)

* Figures are provisional
Note: Figures in parentheses denote the number of persons seriously injured and it includes seriously
injureds from fatal accidents also.
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2.2.3B.1 Ground movement

During the year 2012, ground movement accounted for 11(13%) fatal accidents and 41(8%) serious
accidents. Further break-up of fatal accidents due to ground movement is given in table 22.

TABLE: 22 FATAL ACCIDENTS DUE TO GROUND MOVEMENT IN
COAL MINES DURING THE YEAR 2012
Cause No. of accidents | Persons killed [ Persons seriously inj.
1.Fall of roof 5 6 1
2.Fall of side
(a) belowground 3 3 2
(b) opencast 2 2 -
Sub-Total 5 5 2
3.0thers
(a) bumps - - -
(b) air blast - - -
(c) land slide - - -
(d) collapse of pillar - - -
(e) over hang 1 1 -
Sub-Total 1 1 -
GRAND TOTAL 11 12 3

2.2.3 B.2 Roof fall

Strata control is a major problem affecting safety and productivity in underground mines.
Experience of the past clearly brings out that roof fall is one of the predominant causes of
fatalities in belowground coal mines and that trend continues even today. There were 11
accidents due to ground movement involving 12 fatalities and 03 serious injuries during the
year 2012, out of which 5 accidents were due to fall of roof, 5 accidents were due to fall of side
and 1 due to over hang. Roof fall accidents accounted for 6% of all fatal accidents in coal
mines and it contributed 20% of all fatal accidents in belowground operations. Further critical

analysis of roof fall accidents for the last five years 2008 to 2012 revealed the following:

I. Physical and Working Condition factors -

1. Method of work: Accident mainly occurred in Depillaring districts. 38% (26% in
caving district and 12% in stowing district) of the fatal accidents occurred in
Depillaring district, 48% in Board & Pillar development and 14% in other places.

2. Height of working: 52% of the fatal accidents occurred in gallery height upto 3m,
28% in 3m to 5m and 5% above 5m.

3. Width of gallery: 1% of the fatal accidents occurred in width of galleries between
0-3.0mand 1% between 3.01lm i 3.50 m. 11% between 3.51-4.00m, 53% between
4.01 - 4.50m and 28% occurred in width of galleries above 4.50 m.

4. Distance from face: 37% of the accidents occurred within 5m of the working face
and 19% between 5.01 to 10m, 7% between 10.01 to 20.00m and 20% above 20.01m
Thus 56% of the accident occurred within 10m of the freshly exposed roof from the
working face.

5. Type of support: 14% of the fatal accidents occurred in areas supported by timber

support only, 5% in timber and steel support, 17% in areas supported by roof bolts &
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others and 64% in other supports. However, areas supported by roof bolts seems to
be prone for roof fall. Steel supports, especially roof bolts, are more stable if they are
fixed properly and in time.

Adequacy of support: Accident analysis revealed that in 64% of cases supports
provided was inadequate, which means sufficient number of supports were not
provided before engaging persons at work and majority of the accidents could have
been averted had proper supports been provided before engaging the persons at
work and front line supervisors been attentive for providing adequate supports. It also
reveals that in 31% cases accident occurred although adequate support was
provided.

Operation at the time of accident: 15% of the fatal accidents occurred during each
of loading (manual) and dressing operation, 7% during each of drilling, loading by
machine, supporting and withdrawal of supporting operation and 6% during
inspecting, Thus 44% of the accidents occurred during primary job of face preparation
and manual loading. This can be avoided by adequately training the face workers for
paying more attention towards identification of bad roof and testing for its weakness
and by providing temporary supports before erecting permanent support. 27% of the
fatal accidents occurred due to other activities.

Time elapsed after blasting: 25% of the roof fall accidents occurred within 30
minutes of blasting operation which correlates with the operation at the time of
accident as mentioned above. This also means that sufficient time was not allowed for
the roof to settle before engaging persons. 10% of the fatal accidents occurred
between %2 - 1 hour, 9% between 1 to 2 hours and 31% of the fatal accidents occurred
beyond 2 hours of blasting operation and in 25% of cases no blasting operation was
carried out.

Il. Geological factors -

9.

10.

11.

Thickness of seam: 44% of the fatal accidents occurred in coal seam having
thickness upto 3.0 m., 23% in 3 to 6 m. and 9% each in seams with thickness
between 6-9m and above 9m. Thus roof fall occurred in all types of coal seams
irrespective of their thickness but seams with higher thickness have lesser share in
total accidents.

Depth of cover: 33% of the fatal accidents accounted in depth of cover 0 to 100m ,
25% between 101 to 200m, 23% between 201 to 300m, 9% between 301 to 400m
and 4% occurred above 400m.

Thickness of fall: 13% of the fatal accidents occurred having thickness of fallen
strata varying between 0 to 0.15m, 37% between 0.16 to 0.3m. Thus 50% of
accidents had thickness of fall between 0 to 0.3m. 30% of fatal accident occurred
having thickness of fallen strata between 0.31 to 1.0 m thick and 15% occurred
beyond 1.00m thick.
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12.

Fall of roof was mainly due to geological reasons such as presence of slicken sides,
hidden slip planes, or due to weathering of strata etc. which could have been

effectively controlled had adequate and timely supports been provided.

Nature of fallen strata: 40% of the fatal accidents occurred due to fall of sand stone
roof, 30% due to coal and 39% due to shale and rest of the fatal accidents occurred
due to combination of any two. It indicates that practically all types of roof are likely to

fall in absence of adequate supports.

Ill. Personal factors -

13.

14.

15.

16.

Designation: 33% of the persons involved in roof fall accidents were loader, 22%
support personnel, 9% of subordinate supervisory staff, 12% dresser, 5% driller and
others 16%. Mainly face workers were involved in the accidents as they are first to
approach the face and stay beneath the green roof areas for longer duration.

Age: In 34% of the total accidents persons involved were in the age group of 46-50
years, 17% between 51-55 years, 15% each between 41-45 years and 56-60 years,
7% between 31-35, 6% between 36-40 years and 3% each between 21-25 and 26-30
years.

Shift of working: 48% of the fatal accidents took place in 1st shift, 27% in 2" shift
and 25% in 3 shift. Thus it is observed that roof fall occurred mainly in first shift due
to more number of persons employed during day time.

Hours at work: 37% of the roof fall accidents occurred during 2.01 -3.00, 15% each
between 3.01 i 4.00 and between 5.01 i 6.00 hours, 10% between 4.01 7 5.00 and
9% between 6.01-7.00 hours. Thus 77% of the roof fall accidents occurred between
2.01 hours to sixth hours of the shift.

IV. Management factors -

17.

18.

Responsibility: 43% of the fatal accidents were caused due to fault of management
and Subordinate Supervisory Staff; 13% of the fatal accidents due to fault of
Subordinate Supervisory Staff alone, 10% due to fault of management, SSS &
deceased and 7% of the cases management & others. In 6% of cases deceased was
responsible.

Company: Company-wise analysis indicates that 75% of roof fall accident occurred in
CIL whereas 20% occurred in SCCL. CIL subsidiary-wise 28% of fatal accidents
occurred in SECL, 17% in WCL, 12% in BCCL, 15% in ECL and 1% in MCL and 2%
in CCL.
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Detailed statistical analysis of roof fall accidents that occurred during last 5 years are given in

tabular as well as graphically in the following tables:

1. Distribution of fatal roof fall accidents by method of work

Method of Number of accidents
Board & Pillar
Development 7 50 10 42 11 52 7 54 4 44 39 48
Longwall o o] oo ool olo] o o] olfo
Development
Depillaring
Caving 5 36 6 25 6 29 1 8 3 33 | 21 26
Stowing 0 0 25 5 2 15 11 | 10 | 12
Total 5 |3 | 12 | 50 7 | 33 3 | 23 4 | 44| 31 | 38
Depillaring
Longwall
Depillaring
Caving 0 0 0 0 0 0 0
Stowing 0 0 0 0 0 0 0
Total o o] olo]| ool olo] o o] olfo
Longwall
Other Places 2 14 2 8 3 14 3 23 1 1 | 11 14
Total 14 100 | 24 |[100 [ 21 [100 | 13 |100 9 100 | 81 | 100
25 Method of Work Analysis by Method of Work
O Other Places
20 Other
I:lLongyvaII Depillaring Places, 11, Board &
£ Stowing Depillaring 14% pil
3 15 O Longwall Depillaring Stowing, 10, fllar
g Ccaving 1204 Developmen
?:6 10 O Depillaring Stowing t, 39, 48%
g 5 B Depillaring Caving
@ Longwall Development
0 Depillaring
2008 2009 2010 2011 2012 DBoard & Pillar Caving, 21,

Year

Development

26%
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2. Distribution of fatal roof fall accidents by height of working
Uve;?;tn(;f Number of accidents
(metres) 2008 % 2009 % 2010 % 2011 % 2012 % Total %
0-2 4 29 2 8 2 9 1 8 0 0 9 11
2.3 7 50 16 67 12 57 2 15 5 56 42 52
3.5 3 21 5 21 6 29 6 46 3 33 | 23 | 28
5 & above 0 0 1 4 1 5 1 8 1 11 4 5
not available 0 0 0 0 0 0 3 23 0 0 4
Total 14 | 100 | 24 |100 | 21 |[100 | 13 | 100 9 100 | 81 | 100
251 — Analysis by Height of Working
201 Height of
8 - Working not available, 0-2,9
% ol E ;ﬁf;ible 5 & above, 4, 3% / 1%
< 104 Os3.s 5% \
g o O2-3 '3- 5,23,
LY bo-2 28%
0'
2008 2009 2010 2011 2012 \
Year '2- 3,42,
52%
2. Distribution of fatal roof fall accidents by width of gallery
Vg:ﬁgg Number of accidents
metres 0 0 () 0 () ota ()
2008 | % | 2009 | % | 2010 | % | 2011 | % 2012 % Total %
0.00- 2.00 0 0 0 0 0 0 1 8 0 0 1 1
2.01- 3.00 0 0 0 0 0 0 0 0 0 0
3.01- 3.50 0 0 1 0 0 0 1
3.51- 4.00 3 21 4 17 1 5 1 8 0 0 9 11
4.01- 4.50 8 |58 | 11 | 46 | 12 |57 | 6 | 46 6 67 43 54
4.51 &above | 3 21 7 29 8 38 2 15 3 33 23 28
not applicable | g | g 4 0| 3 |23 0 0 4 5
Total 14 | 100 | 24 |100| 21 |[100| 13 | 100 9 100 81 100
> = h of Gallery Analysis by Width of Gallery
A 204 8 not applic able
= 0.00 -2.00, 3.01-3.50
= O451&abo t % 0 ’
E B9 Q40+ 450 ve availr;zle, 4, 11 11% 351400
< i 5% .51 - 4.00,
% 04 O35t 400 451a 9 11%
Iﬂ 54 ) 0301+ 350 Above, 23,
o 201 300 28%
2008 2010 200 @000 200
Y ear 4.01 - 4.50,
43, 54%
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4. Distribution of fatal roof fall accidents by distance from face

Distance from Number of accidents
face
(metres) 2008 | % | 2009 | % |2010| % |2011| % | 2012 | % | Total %
0.00- 5.00 6 44 7 29 9 43 7 53 1 11 30 37
5.01- 10.00 1 7 7 29 4 19 1 2 22 15 19
10.01- 20.00 3 21 1 4 0 0 1 1 11 6 7
20.01 & above 3 21 4 17 6 29 0 3 34 16 20
not applicable/
available 1 7 5 21 2 9 4 31 2 22 14 17
Total 14 100 24 100 21 100 13 100 9 100 81 100
25 Distance from Face Analysis by Distance from Face
204 - not
@ @ not applicable applicable,
3 154 [20.01 & above 14, 17% 0.00- 5.00,
3 30, 37%
:<6 101 [10.01- 20.00 2001 &
] 05.01- 10.00 above, 16,
Z 5 20%
00.00- 5.00
04
2008 2009 2010 2011 2012
Year 20.00, 6, 5.01- 10.00,
2% 15, 19%
5. Distribution of fatal roof fall accidents by type of roof support
Number of accidents
Type of
support 2008 | % | 2009 | % | 2010 | % |2011| % | 2012 | % | Tota | %
I
No support 0 0 0 0 0 0 0 0 0 0 0 0
Timber supports only 1 7 4 17 6 29 0 0 0 0 11 14
Timber and steel 1 7 1 4 1 5 0 0 1 11 4 5
supports
Roof bolts and others 1 7 0 0 0 0 7 54 6 67 14 17
Other supports 11 79 19 79 14 66 6 46 2 22 52 64
Total 14 100 24 100 21 100 13 100 9 100 81 100
251 ~ Type of Support Analysis by Type of Support
B Other supports
20 | Timber
g 15 ORoof bolts and zl:]ﬁ]ypolris
% olthers 14;% ’ Timber and
< ol O Timber and steel
g steel supports supports, 4,
z 5 e | O Timber 5%
B supports only
0+ B No support
2008 2009 2010 2011 2012 Other Roof bolts
Year supports, and others,
52, 64% 14, 17%
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6. Distribution of fatal roof fall accidents by adequacy of support

Adequacy of Number of accidents
support
2008 % 2009 % 2010 % 2011 % 2012 % Total %
Adequate 4 29 9 37 8 38 1 8 3 33 25 31
Inadequate 10 71 15 63 13 62 9 69 5 56 52 64
Not applicable* 0 0 0 0 0 0 3 23 1 11 4 5
Total 14 100 24 100 21 100 13 100 9 100 81 100
* Provisional
51 Adequacy of Support Analysis by Adequacy of Support
w204 Not
E @ Not apglicable’ applicable™, Adequate,
;§ 15 4, 5% 25, 31%
< 404 0 inadequate
5
g 5
-] O Adequate
0_
2008 2009 2010 2011 2012 Inadequate,
Year 52, 64%
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7. Distribution of fatal roof fall accidents by operation at the time of accident
operation at Number of accidents
the time of 2008 | % | 2009 | % | 2010 | % |2011| % | 2012 | % | Total | %
accident 0 0 0 0 0 ota 0
Cutting 0 0 0 0 0 0 0 0 1 11 1 1
Charging 1 7 0 0 1 5 0 0 0 0 2 2
Drilling 2 14 1 4 2 10 1 8 0 0 6 7
Maintenance of Machine 0 0 1 4 0 0 0 0 0 0 1 1
Dressing 3 22 4 17 1 5 2 15 2 22 12 16
Dressing & Supporting 1 7 1 4 0 0 0 0 0 0 2 2
Inspecting 1 7 1 4 1 5 0 0 1 11 4 5
Loading (manual) 0 0 4 17 3 14 3 23 2 22 12 16
Loading by machine 3 22 1 4 1 5 0 0 0 0 5 6
Stowing 0 0 0 0 0 0 0 0 0 0 0 0
Supporting 1 7 1 4 2 10 2 15 0 0 6 7
Blasting 0 0 1 4 0 0 0 0 0 0 1 1
Withdrawal of supports 0 0 3 13 3 14 0 0 0 0 6 7
Operation of
Machine/Vehicle 0 0 ! 4 0 0 0 0 0 0 ! 1
Tramming 0 0 1 4 0 0 0 0 0 0 1 1
Others 2 14 4 17 7 32 5 39 3 34 21 27
Total 14 | 100 | 24 |100| 21 | 100 | 13 | 100 9 100 81 100
Operation at the
time of Accident Analysis by Operation at
B Qhers the time of Accident
F framming charging.2,  Drilling, 6,
B Cperationof Others, 21, Cutting, 1 1% 2% 7%
Machine/Vehicle 27%
H Wit hdr awal of supports
) M aintenanc
W = Blasting Tramming, 1, eof
= B Supporting 9% Machine, 1,
d %%
TE B Stowing
Eu B {oadingby machine Operation  "'='-" f Dres]isi‘;ag’ -
=] B Loading{manual) of H
=] . Me_:\chine/Ve \ Dressing &
= g & Irpeting hicle, 1, 6 Supporting,
+ H Dresang & Supporting 2,2%
& Withdrawal
& Bl Dressing of supports, ]
] 6.7% _Inspecting,
§ H Maintenance of Machine| ! 4,5%
& Drilling Blasting, 1, Loading b Loading
o 0atng by (manual), 2
2008 2009 2010 2011 2012 | @ Charging macg;‘evf’v 6%
Year & Cutting Supporting, 0
6,7%
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8. Distribution of fatal roof fall accidents by Time elapsed after blasting
Time elapsed
after blasting Number of accidents
(hours) 2008 | % | 2009 | % | 2010 | % | 2011 | % | 2012 | % | Total %
0.00- 0.50 6 43 5 21 7 33 1 8 1 11 20 25
0.51- 1.00 1 7 4 17 1 5 1 8 1 11 10
1.01- 1.50 0 0 0 1 1 8 0 0
1.51- 2.00 2 14 1 4 1 5 2 15 0 0
2.01 & above 4 29 8 33 8 38 3 23 2 22 25 31
not applicable* 1 7 6 25 3 14 5 38 5 56 20 25
Total 14 100 | 24 |100| 21 100 13 100 9 100 81 100
* Provisional.
25 Time elapsed Analysis by Time elapsed after blasting
20 after blasting
@ - not
g Onot applicable applicable, 0.00- 050,
?é B2.01 & above 20, 25% 20, 25% 051 1.00,
. @151 2.00 8, 10%
S s B1.01- 1.50
©0.51- 1.00
2008 2009 2010 2011 2012 00.00- 0.50 2.01 & above, 1.01- 3-50’
Year 25,31% 1.51- 2.00, 2.2%
6, 7%
9. Distribution of fatal roof fall accidents by thickness of seam
Seam .
thickness Number of accidents
(metres) 2008 | % | 2009 | % |2010 | % |2011| % |2012| % | Total | %
0.00- 3.00 6 43 10 42 13 62 1 1 31 39
3.01- 6.00 4 29 7 29 3 14 1 4 19 23
6.01- 9.00 2 14 4 17 5 0 2 11
9.01 & above 0 0 3 12 19 0 0 1 0 8 10
not available 2 14 0 0 0 0 11 84 1 84 14 17
Total 14 100 | 24 100 21 100 13 100 9 100 81 100
25 Seam Thickness Analysis by Seam Thickness
20 . not
ﬂ O not available available, 0.00- 3.00,
g 15 09.01 & above 9.018& 14, 17% 31, 39%
8 above, 8,
< 0 B£6.01- 9.00 100
S 5 03.01- 6.00
0 B0.00- 3.00
2008 2009 2010 2011 2012 6.01- 9.00,
y 9,11% 3.01- 6.00,
ear 19, 23%
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10. Distribution of fatal roof fall accidents by depth of cover

Depth of Number of accidents
cover
(metres) 2008 | % | 2009 | % | 2010 | % | 2011 | % | 2012 % Total %
0- 100 8 57 4 17 9 43 3 23 3 33 27 33
101- 200 3 22 7 29 4 19 3 23 3 33 20 25
201- 300 2 14 8 33 7 33 0 0 2 23 19 23
301- 400 1 2 8 1 3 23 0 7
401 & above 0 0 3 13 0 0 0 0 0 0 3 4
not available 0 0 0 0 0 0 4 31 1 11 5 6
Total 14 |100| 24 [100| 21 |100| 13 | 100 9 100 81 100
= Depth of Cover Analysis by Depth of Cover
20 401 &
@ Onot available above, 3, Not
$ 15 i
% 01401 & above 301- 400, 7, 0- 100, 27,
E 10 0301- 400 9% 33%
e [201- 300
zZ 5
B101- 200
2008 2009 2010 2011 2012 go-100 201- 300,
Year 19, 23% 101- 200,
20, 25%
11. Distribution of fatal roof fall accidents by thickness of fall
Thickness of Number of accidents
fall (metres) 2008 | % | 2009 | % |2010| % |2011| % |2012| % | Total %
0.00- 0.15 0 0 4 |17 | 3 |14 | 1 8 3 33 11 14
0.16- 0.30 6 |42 | 8 |33 | 6 |29 | 6 |46 | 4 45 30 36
0.31- 1.00 4 |29 | 10 |42 | 8 |38 | 2 15 | © 0 24 30
1.01 & above 4 | 29 8 3 14| 1 8 2 22 12 15
not applicable 0 0 0 1 5 3 23 0 0 4 5
Total 14 |100| 24 |100| 21 |100| 13 |100| 9 100 81 100
= Thickness of Fall Analysis by Thickness of Fall
20 Not
% 5 O not applicable 101 & Apfli;oa/fle, 0.00- 015,
g 01.01 & above above, 12, ' 11, 14%
E 10 B0.31- 1.00 15% '1‘
° Sl TN
z 5 00.16- 0.30 -
B80.00- 0.15
2008 2009 2010 2011 2012 0.31- 1.00, 0.16- 0.30,
Year 24, 30% 30, 36%
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12. Distribution of fatal roof fall accidents by nature of fallen strata

Nature of Number of accidents
fallen strata 2008 | % | 2009 | % | 2010 % 2011 | % | 2012 | % Total %
Coal 2 14 9 38 6 29 4 31 3 33 24 29
Shale 0 0 6 25 2 9 2 15 5 56 15 19
Sandstone 10 72 7 29 12 57 3 23 0 0 32 39
Coal & Shale 1 7 1 4 1 5 0 0 0 0 3 4
Coal & Sandstone 0 0 0 0 0 0 0 0 0 0 0 0
Shale &
Sandstone 1 7 1 4 0 0 4 31 1 11 7 9
Total 14 100 24 100 21 100 13 100 9 100 81 100
25 Nature of Fallen Analysis by Nature of fallen Strata
Strata
20 DShale & Shale &
@ Sandstone Sandstone,
§ 15 B Coal & Coal & 7 9% Coal, 24,
] Sandstone Shale, 3. 4% ' 29%
< 10 D Coal & Shale >
; 5 B Sandstone
o O Shale
2008 2009 2010 2011 2012 OcCoal Sandstone,
v 32, 39% Shale, 15,
ear
19%
13. Distribution of persons Killed in roof fall accidents by designation
Category of Number of persons killed
mine worker | 2008 | % | 2009 | % |2010| % | 2011 | % | 2012 | % Total %
Loader 6 35 10 34 8 27 5 38 2 20 31 32
Support
Personnel/ 0 0 6 21 8 27 4 31 2 20 20 20
Timberman
Dresser 5 29 2 7 4 13 2 15 0 0 13 13
Driller 0 0 2 7 2 7 1 8 0 0 5 5
Trammer 0 0 0 0 1 3 0 0 0 0 1 1
shotfirer /Bx- o g | 9 | g | 1 [ 3| 1 |8 o | o0 2 2
plosive carrier
Sub. Supervi-
sory staff 3 18 3 10 2 7 0 0 2 20 10 10
Others 3 18 21 4 13 0 0 40 17 17
Total 17 100 29 100 30 100 13 100 10 100 99 100
01 Category of Analysis by Category of Mine
25, Mine Worker Worker
B Others
o 201 ub. Supervi- Sub. Supervi
@ Dssta?f' Supervi-sory sory staff, Otheri, o Loader, 31,
% 154 B Shotfirer /Ex- 10, 10% 17% 220
< afemmer
B 104 ]
S 0O Driller Shotfirer /Ex-
z plosive
5 D Dresser carrier, 2,
o O Timberman 2%
2008 2009 2010 2011 2012 DO Loader Driller, 5, Dresser, 13, Timberman,
Year 5% 13% 20, 20%
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14. Distribution of persons Kkilled in roof fall accidents by age

A Number of persons killed
e
g 2008 | % | 2009 | % | 2010 | % | 2011 | % | 2012 % Total %
1871 20 0 0 0 0 0 0 0 0 0 0 0 0
2171 25 0 0 1 3 1 3 1 8 0 8 3 3
2617 30 2 12 0 0 0 0 1 8 1 8 4 4
3171 35 1 6 2 7 2 7 0 0 0 0 5 5
3671 40 3 18 1 3 1 3 1 8 1 8 7 7
4171 45 2 12 4 14 4 14 3 22 2 22 15 15
461 50 3 18 11 38 12 40 4 31 2 31 32 33
5171 55 2 12 6 21 20 2 15 4 15 20 20
5617 60 4 22 14 13 1 8 0 8 13 13
Total 17 100 29 100 30 100 13 100 10 100 99 100
303 Age Analysis by Age
254
O 56 1 210 26 i 31 i
£ 201 B 51 i 3% 5%
% 151 O 46 1 135 1630/ ‘
g O 41 i 12970
5 101 0O 36 1 3 60 :
S g 31 i 51 i 7%
Z 5 B 26 i 20, 20%
o B 21 i 41
2008 2009 2010 2011 2012 O 18 i 15, 15%
46 1
vear 32, 33%
15. Distribution of fatal roof fall accidents by shift during which accident occurred
Shift Number of accidents
2008 | % | 2009 | % |2010| % |2011| % | 2012 | % | Total %
1st
(7/8 AM to 3/4 PM) 8 57 10 42 12 57 4 31 5 56 39 48
2nd
3/4 PM 1o 11/12 M 1 7 11 46 3 14 6 46 1 11 22 27
3rd
11/12M to 7/8 AM 5 36 3 12 6 29 3 23 3 33 20 25
Total 14 (100 | 24 |100| 21 |100| 13 | 100 9 100 81 100
% Shift Analysis by Shift
” 20
é 15 O3rd Shift 3rd 22{2 20 1st Shift, 39,
3 48%
< 10 @2nd Shift
o
S s O 1st Shift
0
2008 2009 2010 2011 2012 _
2nd Shift,
Year 22,27%
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16. Distribution of fatal roof fall accidents by hours spent at work prior to the accident

Hours at Work

Number of accidents

2008 | % | 2009 | % | 2010 | % |2011| % |2012| % | Total %

0.00- 1.00 0 0 0 0 0 0 0 0 0 0 0 0
1.01- 2.00 1 7 2 8 0 0 2 15 0 0 5 6
2.01- 3.00 3 21 15 63 4 19 2 15 6 67 30 37
3.01- 4.00 1 5 21 4 19 1 8 1 11 12 15
4.01- 5.00 1 1 4 4 19 1 1 11 8 10
5.01- 6.00 5 37 0 0 5 24 2 15 0 12 15
6.01- 7.00 3 21 1 4 3 14 0 0 9
7.01- 8.00 0 0 0 0 0 0 0
8.01 & above 0 0 0 1 0 1 11 2
not available 0 0 0 0 5 39 0 0 6
Total 14 |100| 24 |100| 21 |100| 13 | 100 9 100 81 100
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