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Directorate General of Mines Safety

i

No. DGMS Circular (Tech.) No. (O L . /Dhanbad, dated 2\ Toun , 2016

o

All Owners/Agents/ Managers of Coal and Metalllferous Mines, Supermtendent, of
mines rescue stations and Incharges of mines rescue rooms.

. Subject: Permission under Rule 37 and Rule 11(4). of Mines Rescue Ruleg, 1985 to

maintain breathmg apparatus of dlf’ferent type and. make in rescue stahons :
and rescue rooms. ' '

Rule 11 (4) of the Mines Rescue Rules, 1985 stipulates maintaining of self contained breathing
.apparatus in the rescue stations.and the ones in rescue rooms to be of same type and make.
Due to entry of new manufacturers and importers of breathing apparatus in the domestic
“market and continuous technical advancement of the equipment, it is observed that compliance
of the above rule at times becomes impracticable. Considering the requests from users for’

exemption from compliance of the above rule, specific permissions under Rule 37 of the’

aforesaid rules are being granted to various rescue stations.

As the pfacticé of maintaining breathing apparatus of different type and make in rescue stations
and rescue rooms appears-to continue by seeking permission from this Directorate, it is decided

to issue this general order permitting maintenance of breathmg apparatus of different type and

make in rescue stations and rescue rooms subject to strict compllance of the following
CondlthnS

’ (;) In case of rescue stations and rescue rooms maintaining more than one type and/or make

of breathing apparatus, the rescue superintendent shall ensure that:
(a) all the instructors, rescue brigade members and rescue room attendants are fully
- acquainted with the use, maintenance and testing of all types and makes of breathmg
~apparatus;
" (b) all the rescue tramed persons are imparted of refresher practices with gach type or
make of breathing apparatus as prescribed in Schedule VII of the aforesaid rules; and
(c) the type/make of breathing apparatus used in each practice for all the rescue tramed
persons are mentioned in the training records. |
(i) This exemption is being accorded W|thou‘c prejudice to any other statute- whxch may
be or may become applicable at any time.

' L\//\ oV \b
Dlrector Generat'of M |nes Safety






Government of India
Ministry- of Labour & Employment
T G AT ATy
Directorate General of Mines Safety

No. DGMS Circular (Tech. ) No,_ D2 /Dhanbad, dated 2‘\“‘3@120\6

All OwﬁerskAQEntéjManagers of belowground coal and metal mines and
- Superintendents of rescue stations. o

Subject: Periodic testing of breathiﬁg apparzitus, reviving ‘apparatus etc
' " maintained at rescue statlons and rescue rooms. :

Rescue equipment like breathing apparatus, reviving apparatus etc. are statutorily required
to be maintained ‘in the rescue stations and the rescue rooms. These equipment need to .
undergo periodic testing at intervals of one month or at shorter intervals as may be
mentioned by the manufacturers in accordance with Schedule IV of the Mines Rescue Rules,
1985 or its revised versions. Records of such testing(s) are to be maintained in the rescue
stations and rescue rooms. As required under Rule 12 (2) (a) of the above rules, the
a Superintendent shall ensure that such equipment and apparatus are maintained in perfect

- working order. Also Rule 13 of the above rules requires the Instructors to make inspections,
 tests and adjustments of the equipment’ and apparatus under the direction of the
Superintendent and maintain records thereof,

In order to bring uniformityv in the system of maintaining records of periddic testing of
breathing apparatus, a format has been developed ‘which is given at Annexure-1. In the
enclosed format, every entry of test results of every apparatus shall end with the remarks
“fit 'for use”, if found so. Every such record shall be signed by the person who has performed
the test and countersigned by the Instructor, Rescue Room Incharge and Supermtendent of o
- the rescue station. :

In add|t|on to this, in every rescue station and rescue room there shaH be maintained a
- record signed by the Superintendent in the proforma given at Annexure-II certifying that the
particular breathing apparatus i$ in maintained in perfect working order. Such records shall
~ be updated at least one in every quarter based on'the results of the latest tests or at
interval as may be prescribed.

(\/\ SO\

Dxrector General of Mmes Safety






" AnnexureZl
Name of the Company

Mines Rescue Station/Room

Testihg Report o‘r; Self Contained Breathing Apparatus

Name of the Apparatus Set No. Month Date
(1) {2) (3) {2} {s) 6) - {7) (8) (9) (10) {11) {12) (14) (1) (18} {17) (18) {19) {20) (21)
Apparatus 0 Visual *Battery Condition | *Alarm- | *Residual | *High [*Constant | *Demand |* Relief | *ByPass| Pressure Dateof | *Low *Negative [finhalation | *Exhalation {*Drainage | Fit
Identification Cyl'm'der, Inspection Charge of System Test| Pressure [Pressure Flow Valve/ | Valve Valve in 0Oy filling of |- Pressure | Pressure Valve Valve alve Test | for
No. Pressure j{In order/ Test Face Mask/|(if applicable Warning |Leakage] = Test Minimum | Test Test/ Cylinder . COy Lezkage Leakage Test Test (if. Juse
Reducer, | Notin (if Mouthpiecsg Test Test (LPM) Valve Test| /Vent | Manual (Bar)and. |Absorbent Test Test applicable} {Yes/
Display " | Order) applicable) | (In order/ (if Valve Booster | Identification | and Batch | /Positive (if No)
Unit . Not in . | applicable) . Test’ Valve No.ofthe | No.ofthe | Pressure |[applicable)
identification Order) ’ ’ Test Mother | Absorbent.| Leakage 0
Nos. : Cylinder from ' Test
(Mention which it is
identification] filled
No. if any) o

Tested By

{Signature & Name) {Signature of the Superintendent)

{Signature of the Instructor/Rescue Room Incharge)

Mote- * Manufacturer's criterion prescribed for the test parameters to be mentioned. .
A separate record indicating the purity of oxygen filled in the mother cylinder(s) to be maintained.






. Annexure-II

Certificate of Fitness to be issued on or before 7" day of every month

This is to certify the following equipment in the mines rescue stations/ rescue rooms
and'rescue rooms (whichever is applicable) as per Schedule I, II or III respectively of the
Mines Rescue Rules, 1985 are maintained in perfect working order as per the tests
conducted in accordance with criteria and procedure prescribed by the manufacturers on the
dates given against each of them:

Sl. No. Name & Identification No. of the Make Date of Testing
‘ equipment ' : - ‘
Date:. 4 o | Signature of Superintendent:
: Mines Rescue Station,

M/s '

%\(’
gt
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~ No. DGMS (Tech) Circular (MAMID)/ © 2 Dhanbad, dated : 4/ / ©2 /2016

To
The Owner/Agent & Mangers
All Coal, Metalliferous and Oil Mines.

Subject: Sa‘fety features to be incorporated and maintained in crawler/tyre mounted
machineries deployed in mines.

A serious accident took place in an open-cast mine, in which a dozer moved forward
while the dozer operator, standing on track pad, started the dozer directly by short-.
circuiting the self-starter, keeping the machine in gear. The dozer operator fell between
the dozer blade and the track pad and was run over by the track-pad inflicting serious

injuries to both his legs and rlght hand leading to amputatron of both the legs below
knee.

After the accident, a study was undertaken in which all 278 numbers of crawler and

tyre mounted machineries (hereinafter called machineries) deployed in the mine were
examined.

The investigation revealed the following :

(a) Neutral Switch electrical interlock with gear, which prevents starting of
machineries if in geared position, was either not found in order or not provided in
90% of the machineries, ,

(b) Hydraulic safety valve interlock, which prevents movement of the machineries
even if its engine starts in geared position; the machineries will move only when
the gear is brought to neutral position and then gear lever is shifted to engaged
position. This safety feature was either not found in order or not provided in 35%
of the machineries. } :

(c) Self-starter protection guard, which prevents short-circuiting the terminals of self-
starter motor, was either not found in order or missing in 89% of machineries.

During the period from 2012 to 2015, about 45% fatal accidents and 22% serious
accidents took place due to machineries in coal mines. The same figures in non-coal
mines were about 30% and 38% respectively.

The above findings of the investigation/examination highlight the need to take
appropriate action in ensuring proper functioning safety devices provided in



machineries for the greater benefit of persons employed in mines and machineries
deployed therein.

There is no doubt that if the machineries are maintained in safe working order,
requlred safety devices are provided & maintained and work persons (operators/
helpers/mechan|cs/e|ectr|c1ans/superwsors/engmeers) are adequately trained, it would
be'possible to eliminate recurrence such accidents in future.

I, therefore, request you to take necessary action to maintain all required safety
features in crawler/tyre mounted machineries deployed in the mines, impart adequate
training to all related work persons and improve safe work culture.

Yours faithfully,

o,

(Rahul G uha)‘\\
Director General of Mines Safety
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‘No. DGMS Cireular (Tech.) E\m;jﬂ_ﬁ“ - /Dhanbad, dateri
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Ministry of Labour & Employment
W GRET HETaued

Directorate General of Mines Safety

To

Al Dwners/ Agents/ Managers @ﬁ Coal and Metallifersus Mines, Superintendents of
mines rescue stations, Incharges of mines rescue rooms and: mamé‘auu revs aitd
suppliers of breathing apparatus.

Subject: Cylinders to be used in breathing apparatus used in mines

Oxygen or compressed alr cylinders are integral parts of all breathing apparatus(es). For use in
Indian mines closed circuit and open circuit breathing apparatuses are accorded approval by
Directorate General of Mines Safety subject to conformation of the apparatus as per standards
specified in 15-10245-1 and 15 10245-2 respectively of the Bureau of Indian Standards, among
other conditions. It is specified in the above standards that cy!lndets and valves fitted with the

breathing apparatus shall comply with the provisions of the Gas Cylinder Rules, 1981 (presently

Gas Cylinder Rules, 2004)

In the Approval Policy, i is stipulated that no change shall be made to the equipment which

had been tested for grant of approval unless specifically approved and this is also applicable in

case of cylinders used in breathing apparatus(es). In the recent years, different types of gas

cylinders are available which are compatible with the breathing apparatus(es). To facilitate use
of cylinder ‘other than the ones fitted with the apparatus tested at prescribed test house foy

obtaining DGMS approval, the following conditions have been laid down which shall also be

applicable to the cylinder currently in use: ‘

0] All eylinders used with the breathing apparatus shall be approved by the Chief
Controller of Explosives, PESO under the Gas Cylinders Rules, 2004. '

(i The valves fitted with the cylinders shall comply with the requirements of 1$ 7302 of
the Bureau of Indian Standards as amended from time to time.

(i) - The colour of the cylinders shall be as specified in IS 3933 of the Bureau of Indian
Standards as amended from time to time.

(iv) A certificate regarding the compatlb|l|ty of the cylinder for use with the breathing
apparatus shall be issued by the manufacturer to the user(s).

) The stipulations made in the DGMS Circular No. 8 of 1974 regarding the material of
the cylinder, shall be applicable.

\

)

\ \v J\‘ Q \\O
Director General of Mines Safet\/
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No. DGMS (Tech.) (S&T) Circular no. (&%~ Dhanbad, Dated 2% April 2016

To

All Owners/ Agents/ Managers of coal and metalliferrous mines

Integrated approach for developmenL of Safety Management Plan for coal -

and rnetalhferous mines

The ninth and tenth Conference on Safety in mines recommended adopting Risk
Assessment as a tool for development of appropriate health & safety management
systems . in Indlan mines. The eleventh Conference further recommended that the

managements of every mining company should adopt the process of safety management -

system and .commit itself for proper formulatlon and implementation of the same in
totality.

.Drawing inpute from inferences drawn from several workshops on “Risk Assessment” in

Indian mines conducted by DGMS, a document on “Safety Management System — A
guideline for implementation” was prepared and circulated as DGMS(Tech)(S&T) Circular
No. 13 of 2002. Another guideline in this regard titled “Safety Management System-

- Provision for auditing and review"” was issued by DGMS as DGMS (Tech)(S&T) Circular No.

02 of 2011.

Successful implementation of Safety Management System in Mines would warrant sorting

~out perception issues among all stakeholders, and the success may depend on among
others, adoption-of an mtegrated approach. :



The matter‘ has been discussed with various stakeholders of coal and metalliferous
industry in the recent past. During interaction some of the implementation issues
- inhibiting its outreach were flagged. They are: lack of penetration of the concept at grass
root level; confusion about implementation strategy, and; lack of involvement of frontline
mining personnel in developing the document.

In view of the above, an integrated implementation strategy, as a sequel to-the DGMS
(Tech)(S&T) Circular No. 13 of 2002 (without appendixes), has been developed and
enclosed as Annexure for compllance

You are requested to take necessary steps for development of Safety Management System
in the mines under your control with- the help of above guidelines. The Mine Manager shall

submit. a copy of the Safety Management Plan to the.Regional Inspector of Mines for‘

acceptance.

1 No
v/ R
(Rahul"Guha) v
Director General of Mines Safety
Encl. — Annexure (1-10) & sample worksheet (51-59)




" Annexure [DGMS (Tech.) (S&T) Circular No. 5 dated 9«/% !'wu'g]

1. Hazard identification & Risk Management

1.1 Formation of team: Mine Manéger/Opérations—in—charge as team leader,
members may be suitably chosen from the following for carrying out hazard
identification and risk management in mines. ' '

: a)
b)
c)
d)
e)
f)
9)
n)
)
D

k)

Safety officer .

Engineer (Mines) , S e
Workmen's Inspector(s) ' '
In-charge, mine production

In-charge, mechanical section

In-charge, electrical section

In-charge, civil wing

In-charge, occupational health & hygiene

In-charge, mine surveying | ‘
Supervisor’s and/or workmen selected from activities mentioned at (d), (e),
(f), (g), (h) and (i), mdudmg machine operators, fitters and electrlcnans
Rapportner(s)

For advice*and technical guidance regulators, eminent mining scientists, experts
from academic & research institutions and representaUves from manufacturers may
be invited to participate in risk assessment sessions.

. Team may co-opt members if considered necessary.

1.2 Tools of Risk Management: (a) Following documents may be arranged for
“consideration of team.

D

®

Minutes of safety committee meeting

Workmen's Inspectors report

Contraventions pointed out by regulators and action taken report
Safety officer’s inspection report -
Report (s) submitted by Internal Safety Organization, if any
Previous risk assessment document, if any

Report (s) on accidents and near misses

A study of the above reports may help in |dent|fymg key safety and health lssues m
different areas of mining operanns



(b) A computér system which supports Microsoft Office 2007 or its latest version and
. printer, ‘

1.3 Getting Started — Hazard Identification

Inquest into mining accidents and incidents often reveal systems failure. The systém

comprises of man, machines, and materials that are designated to perform a spelled -

task in a specified environment. All constituent are interconnected to perform the
task. A failure of any constituent can cause a failure of the system. A risk
assessment exercise needs to take into account all the constituents and any
associated hazards and human factors.

Every mine, operational, discontinued or abandoned has a threat perception based
- on systems analysis through an established procedure or by assessment of safety
professionals. A control system generic or otherwise may be in place to maintain the
workplace risk within acceptable level. ‘ '

Laoking out for hazards is to identify the (i) probable location where there is a
likelihood of release of unwanted energy or object(s) (i) medium through which the
unwanted energy or object(s) may travel and, (i) the miner may be in danger of
belng contacted by the unwanted energy or object(s).

While ldentn‘ymg hazards in a classified sector, number of workers who may be
exposed need to be taken in account to ascertain possible degree of consequences
in the event of a mishap in following manner:

Table 1
Serial | Percentage of work | Impact assessment
No perSohs employed of exposure
1. - >40 Maximum
2. 2040 High-
3. +10-20 | - Medium
4, '5-10 Low
5. N £5 Very Low

An example of identification of hazards and categouzat:on thereof have been
detailed in Table 2




Table 2: Initial Hazard Identification
(28 Hazards Initially Identified)

. Exposure

total

sl. Description of Hazard' Percentage | Cons. | Prob.
No. ‘ o of workers
, exposed
1 Existing Mine Fire-potential for explosion
2 Roof fall (Strata contro!)
3 Mine Gases
4 Waterlogged workings i
5 Survey-incorrect mine plan . ¢
6 Impropet-survey instruments
7 Lack of skilled persons/using unskilled
persons in specified jobs
-8 Inundation from surface source
9 - Surface blasting and vibrations
10 Winding (Shaft)
11 Boilers
12 Blasting
13 Spontaneous Combustion
14 Unauthorized entry to mine workings
15 Lack of illumination ’
16 Haulage & transport failure
17 Side fall
18 Moving machinery (including illegal
man-riding on SDL etc.)
19 Electricity
20 Drivages not to plan
21 Carbon monoxide poisoning
22 Material handling
| 23 ‘Respirable dust
. 24 Noise
1 .25 Inadequate Ventilation
26 Slippery roadway
27 Improper traveling roadway




Table 3:-Hazard Identification
HAZARDS IDENTIFIED AS HIGH RISK
(Risk > 200)
Requiring immediate attention
Sl Description of Hazard Percentage | Cons. | Prob. Exposure Total
No. of workers ' '
. exposed
1 Existing Mine Fire-potential for
' explosion
2 Roof fall (Strata control)
3 Mine Gases
4 Waterlogged workings
5 Survey- incorrect mine plan
6 Improper survey instruments
7 Lack of skilled persons/using
unskilled persons in specified jobs
8 Inundation from surface source
: Hazard Identification (Continued)
OTHER HAZARDS IDENTIFIED AS RISKS®
REQUIRING MANAGEMENT ACTION
(Risk <200 and >20)
Sl - Description of Hazard - Percentage | Cons. | Prob. | Exposure | Total
No. ' of workers
exposed
1 Surface blasting and vibrations
2 Winding (Shaft)
3 Boilers
4 Blasting
5 Spontaneous Combustion
6 Ynauthouised entry to mine workings
7 Lack of {llumination
8 Haulage & transport failure
9 side fall
10 Moving machinery (including illegal man-
‘ riding on SDL etc.)
11 Electricity
12 Drivages not to plan
13 Carbon'monoxide poisoning
2 4




Hazard Identification (Continued)

OTHER HAZARDS IDENTIFIED AS LOW
RISK BUT TO BE REVIEWED

(Risk <20)
- SHL Description of Hazard Percentage | Cons. | Prob. | Exposure | Total
No. of workers : -
' exposed
1 Material handling
2 Respirable dust
3 Noise
4 Inadeqguate Ventilation
5 _ slippery roadway
6

Improper travelling roadway

Table 4: Summarized Hazard Identification

11 Major Hazard Categories Identified

(01) Mine Fires
(02) Inundation
(03) Machinery
(04) Strata Control
(05) Mine Gases
(06) Electricity
(07) Blasting & Use of Explosives
(08) haulage & Transportation
(09) Spontaneous Combustion
(10) Occupational Health’
- (11) Emergency Response

s
Q/é)// ~




Table 5: Categorization of Identified Risks

No. M,ajor Hazard Sub Category of Hazard
1 Mines Fires : Existing Mine Fire
' :Lack of skilled persons/using unsk:lled persons
: Surface blasting and vibrations
:Unauthorized entry to mine workings
:Coal dust - explesion -
:Inadequate Ventilation
2 Inundation :Waterlogged workings
:Survey- incorrect mine plan
:Iniproper survey instruments
:Lack of skilled persons/using unskilled persons
:Inundation from surface source
: Surface blasting-and vibrations
:Drivages not to plan
3 Machinery :Lack of skilled persons/using unskilled persons
: ‘Winding (Shaft)
:Boilers
‘Lack of illumination
:Moving machinery (including illegal man-riding
~on SDL etc.)
Categorization of Identified Risks (continued)
No. Major hazard Sub Category of Hazard
4 Strata Control :Roof fall (Strata control)
: Side fall
:Lack of skilled persons/using unskilled persons
:Improper survey instruments
:Surface blasting and vibrations
:Lack of illumination
5 Mine Gases :Mine Gases
. :Fire damp
:Coal dust - explosion
:Inadequate Ventilation
6 Electricity :Electricity

:Lack of skilled persons/using unskilled persons‘




Categorization' of Identified Risks' (continued)
| No. -Major Hazard Sub Categoryk of Hazard

7 . Blasting & Use of Explosives ‘Blasting - ; ,
, :Lack of skilled persons/using unskilled
:Coal dust - explosion
:Drivages not to plan

8 Haulage & Transportation . :Lack of illumination
' :Haulage & transport failure ‘
:Moving machinery (including illegal man-.
riding on SDL etc.)
‘Material handling

9 Spontaneous Combustion :Spontaneous Combustion
10 - Occupational Health :Respirable dust
:Noise '

:Lack of iflumination

11 Emergency Response - :Impropér travelling roadway

1.4 Development of worksheet for Risk assessment, control and audit

The template of worksheet for risk assessment, control and audit exercise may
include, among others, document number, title, name of the mine, company, date
conducted, location, etc. f’ollowed‘by the list of assessment team members and
facilitators, as below: | ‘

RA WORKSHEET- o ' UG-MVH/RA/

Risk Assessment - Mine Ventilation/inundation/....... in’ underground
~ coal/metal mines ' '

Name of the Mine: AAA Name of ‘the Company: BBB

Date Conducted: CCC

Location: DDD




Assessment Team (May include)

Name Designation
EEE Mines Manager (MM)
| FFF ‘Colliery Engineer (CE)
GGG | Safety Officer (50)
HHH Ventilation Officer (VO)
111 Assistant Manager (AM)
JJ] Mechanical Engineer/Asst. Mechanlcal I:nglneer (ME/AME)
KKK Electrical Engineer/Asst. Electrical Engineer (EE/AEE)
LLL Medical Officer (MO)
MMM | Civil Engineer (CER)
NNN Survey Officer/Surveyor (SUO/SUR)
000 Workman Inspector (Mining) (WIM)
PPP Workman Inspector (Mechanical) (WIME)
QQQ Workman Inspector (Electrical) (WIE)
| RRR Overman/ Mining Sirdar (OM/MS)
SSS Foreman (Mechanical/Electrical)
TTT Electrical /Mechanical Supervisor (ES/MS)
Uuu Radiologist
VWV Workmen/ Safety Committee Members
Add Add
- Facilitators (May include)

Name

Designation

WWW Deputy Director/Director, DGMS

XXX Chief/ Deputy Chief/Member, 1SO

YYY Area Safety Officer

77 Area Medical Officer

EEFF Area Engineer (Electrical)

GGHH Area Engineer (Mechanical)

113] Scientist, Research Institutions

KKLL Subject Expert Educational Institutions
Add Add

1.5 Risk Assessment

A sample of risk assessment exercise conducted in respect of mine mundatlon has

been furnished as Table 6.




1.6 Risk control

While developing Risk Control plans for identified hazards, due weight age may be
ascribed to the number of workers present at the place of work to assign priority.

A sample Risk Control plan pert\aming to mine inundation assigning the responsibility
and time limits for completing the designated action-(s) has been furnished at
Table 7.

1.7 Auditing

Auditing of Risk management scheme is to be conducted by trained auditors.
Incomplete activities which have been assigned Immediate Action (IA) tag by
" auditors depending upon hazard perception, severity and exposure, need to be
reported to agent(s) and owner(s) by the manager. A system ‘m,ay he devised to
send daily/weekly/fortnightly/monthly progress report as the case may be, by the
manager to agent(s) and. owner(s), till the activities with IA"tag are satisfactorily
completed. |

A sample audit sheet indicating gaps in achieving risk control Within‘speCified time
frame in respect of mine inundation has been furnished at Table 8.

1.8 Emergency exercise

International best practices suggest that the exercise to be systematic in nature and
consistent with the concept of mutual assistance from other mines. It should be able
to make direct reference to the risks at the mine. The purview of the exercise'shouid
be inclusive of external agencies such as DGMS, police, media and' senior company
officials. The conduct of exercise is subject to risk assessment principles to ensure

the exercises do not introduce new safety risks to persons at a ‘mine‘ahd have an
~ audit and evaluation process. - ' ' | '

1.8 Concluding Remarks

The devéloped Safety Mana'gement Plan in respect of a coal or metal mine may
contain, among others the following:

v Mine Safety & Health Policy with a plan for its implementation;



v Organizational structure and resources for implementation of (a) mine safety
& health policy and (b) safety management plan
Risk Assessment data sheets;
Hazard Control Plans for identified hazards;
A list of Hazard Control Plans with yellow Flag (YF);
Audit sheets for Hazard identification and Control Plans; ‘
A list of Hazard Control Plans with Immediate Action Flag (IAF);
- A list of developed Cdde of Practices (COP);
A list of developed schedules, schemes and strategies
A list of developed Standard Operating Procedures (SOP);

A list of developed processes, protocols and systems

A NN N U N N N NN

Emergency Management Plan including trigger action response plana (TARP)
and emergency initiation protocol (EIP); ‘

Emergency exercise logs and recommendations; \

Maintenance schedules of electrical equipments used in the mine;
Maintena}nceschedules of mechanical equipments used in the mine; |

Safety manuals of electrical & mechanical equipments used in the mine; and

NN N

A list of trammgs/refresher trainings conducted.

The list of H.azard Control Plans with yellow and Immediate Action Flag need to be
accorded due  priority by Agent & Owner. A schedule for implementing the
récommendations made during the conduct of emergency exercise need to be drawn
by the mine manager in consultation with agent/owner in a time bound manner. A -
copy of,correspondences made with concerned authorities and agéncies regarding

mitigation of identified hazards in the mine may be kept for records.
(\\ |
\ /‘\ e

(Rahul Guha)

Director General of Mines Safety

10




Table:

Sample worksheet {Risk Assessment: Inundation in underground coal mines)

Mame of the Mine: AAA

‘Date Conducted: CCC
Location: DDD

Mame of the Company: BBEB

Facilitators {may include)-

Designation

Deputy Director/Director, DGMS

Chief/ Deputy Chief/Member, 1ISO

Area Safety Officer

Scientist, Research Institutions

Subject Expert, Educational Institutions

Add

Assessment Team
Name Designation T Name

EEE" Mines Manager (MM) P.PP

FFF . Safety Officer (S0O)

-GGG Ventilation Officer (VO) QQQ

HHH Assistant Manager (AM) RRR

JJd Survey Officer/ Surveyor (SURO/SUR)

KKK . Workman Inspector (Mining) (WMI) SS8S

LLL Overman/ Mining Sirdar (OM/MS) 71T

MMM Workmen/ Safety Committee Members

Add Add - Add
Hazard identification as regards to inundation in multiple seam underground workings with caving/ stowing.

Abbreviations: HAZ: Hazard; CONS: Consequence; EXPS: Exposure; PROB: Probability.

HAZNO| HAZARD MECHANISMS ) CALCULATED RISK COMMENTS
' CONS | EXPS |PRCB| RISK
, 4 RATING
1 i 2 3 e 4 5 6 7 8
UNH -1 |Lack of knowledge on Documents available are sketchy and not {05 110 10 500 |Workshop on
: procedures. adeq uate. ‘ development of
Safety
Management Plan
need to be
conducted.
UNH -2 |Lack of knowledge on Workers and supervisors not trained to 05 10 10 500 {Specialised
procedures. follow procédures. ’ . refresher training
) ) ' required.
UNH -3 {Lack of knowledge on " |Surveillance to implement procedures. 05 10 10 500 |Specialised
procedures. process(es) to be
devised.

Sample worksheet Page S1 of S9
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CALCULATED RISK

underground workings from

structure providing water flow channel.

HAZ MO HAZARD MECHANISMS COMMENTS
' CONS | EXPS |PROB| RISK
. _ RATING
1 2 3 4 5 8 7 8

UNH -4 |Sudden inrush of water in Failure of coal pillars due to existence of |05 10 07 350
underground mine vvorknngs - {fire in underground, allowing connection
from surface through subsidence cracks with shallow

surface rain water accumulation and
flooding of underground’,

UNH -5. {Sudden inrush of water in Failure of embankment constructed at 05 10 07 350
underground mine workings river bank due to heavy rain, and entry of
from surface. water from surface through old workings

and subsidence area to underground mine
- workings.

UNH -8" [Sudden inrush of water from Failure of dam constructed in the 05 10 07 350
workings of one seam to another |connection drift between workings of two '
seam in underground. seams, causing sudden inrush of water

from workings of one seam to another
seam in underground. )

UNH -7 |Sudden inrush of water in Flooding of river due to heavy rain and 05 05 07 175
underground mine workings water finding its way to underground
from surface. workings through subsided area over goaf

or mine entries.

UNH -8 [Sudden inrush of water from Barriers against water logged old 05 10 07 150
workings of same seam or from |workings failing under hydrostatic '
one seam o another seam in pressure causing inrush of water in
underground. ' underground workings. :

UNH -9 [Sudden inrush of water from Sudden inrush of water from old water |05 05 02 50 -

: workings of same seam or from jlogged workings of same seam or from
one seam to another seam in one seam to another seam in
underground : underground due to accidental
connection. .

UNH -10{Sudden inrush of water in Failure of river bank/embankment due to |05 10 01 50
underground mine workings damage from mine subsidence.
from surface.

UNH -11[Sudden inrush of water in [Pillar failure or creep allows goaf 05 10 01 . 50
underground workings from formation to connect with subsurface
adjacent strata.  |water body/aquifer. -

UNH -12|Sudden inrush of water in Roof fall in development Workmgs taps 05 1.5 02 15
underground workings from overlying aquifer or subsur‘ace water

: adjacent strata. accumulation. :
UNH -13|Sudden inrush of water in Mine workings intersect geological 01 02 01 02
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HAZARD

mine workers in underground.

including effective communication from

isurface to underground: not in place.

HAZ NO MECHANISMS  CALCULATED RISK CONIMENTS
|CONS | EXPS |PROB | RISK '
7 o RATING
1 . 2 3 4 5 6 7 3
adjacent strata.
UNH -14{Sudden inrush of water in Existing mine workings intersect open 0.1 2.0 07 1.4
underground workings from boreholes. '
. adjacent sirata. . .
UNH -15{Sudden inrush of water trapping |Proper emergency response protocol 05 02 10 100 {Workshop cn

Emergency
Preparedness & -
Response systems

needs to be
. : . : conducted.
UNH -16|Sudden inrush of water trapping |Lack of exposure and practice of workers |05 = |02 10 - 100
mine workers in underground. . {and supervisors to follow emergency
) response protocol.
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Table: 7-

Sample worksheet {Control Plan: Inundation in underground coal mines)
Name of the Mine: AAA
‘Date Conducted: CCC
Location: DDD

Asssssment Team

Add

Name Designation

EE Mines Manager (M)
FEF Safety Officer (SO)
GGG Ventilation Officer (VO)
HHH . Assistant Manager (AM)
JJdd Survey Officer/ Surveyor (SURO/SUR)
KKK Workman Inspector (Mining) (WM1)
LLL - Overman/ Mining Sirdar (OM/MS)
MMM Workmen/ Safety Commitiee Members

Add

Name of the Company: BBB

Facilitators {may inciudej

Name Designation

PPP Deputy Director/Director; DGMS

QQQ Chief/ Deputy Chief/Member, 1ISO

RRR Area Safety Officer

SS8 Scientist, Research Institutions _
TTT Subject Expert, Educational Institutions
Add Add

Inundation Hazard Control Plan in muliiple seam undérground workings with caving/stowing.

Regulations’2015; Rul (

| Abbreviations: RSP-Relevant Statutory Provisions; DGC- DGMS Circulars; MG-M&naéemeni Guidelines; ERCI-
Existing Risk Control Index; Res- Responsibility; Med- Medium; Reg- Regulation of draft Coal Mines
T): Rule of Mine Vocational Training Rules’ 1966; SOP- Standard Operating Procedure.

cracks with shallow

YF- Yellow Flag.

Mechanism Control RSP/DGC/ Procedure ERCI Res Comiments
Failure of-ceal pillars [1. Ensure efficient measures of [Reg. 137(6) 1. Devise a mechanism for fighting Low MM & 1. Tobeputin
due to existence of |controlling underground fire by [&139(5) . |of underground fire in consultation Agent.  |place within one
fire in underground  frained personnel under C & MG. with experts of an academic institute month (YF).
allowing connection competent supervision. and implement the same under

through subsidence managerial supervision.
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hi‘:l}‘@cf}*ranism Control RSP/DGC! Procedure ERCI Res Comments
MG
surface rain water 7. Ensure drainage of rain Reg.150¢1). 2. Constitute a teamn for drainage of Med AM & MM. 2. To be putin
accumulation and  water from large surface water from surface depression and place within fifteen
flooding of depression and filling up of the filling up of the same, as and when days (YF).
underground same. required under competent
workings. , supervision. -
h 3. Training of mine personnel. Rul(T)-09;- [3. Conduct specialized training of Med MM & 3. Tobe
: DGC— Legis mine personnel on danger of Agent. completed within
. 4/1975 inundation. - one month’s time.
Failure of 1. Assess the strength and Reg150(9) & 1. Conduct a study for assessing  fLow [Civil 1. System to be
embankment stability of embankment (10); strength and stability of Engineer, putin place within
constructed at river  fconstructed at river bank. DGC2/1978. lsmbankment in consultation with AM & MM. fwo months time
bank due to heavy experts of a research institute. ' before onset of
-rain and entry of - Implement suggestions for monsoon (YF)..
"\water from surface strengthening embankment, if any,
through old workings under competent supervision.
and subsidence area '
“to underground mine 2. A system of sounding Reg150(5); 2. Devise a code of practice for Med - AM & MM. 2. System o be
workings. . warning during heavy rain and [DGC2/1978. warning during heavy rain, and put in place within
withdrawal of persons from ' evacuation of work persons from one month’s time
underground, if considered underground, if warranied. (YF).
necessary, fo be in place. : _
Failure of dam Assess stability of dam from  Reg 153. 1. Conduct stability assessment Low (Civil 1. Complete
constructed inthe - |available records. If need be, exercise in consultation with experts Engineer, exercise within
lconnection drift explore the possibility of- of a research/academic instifute. AM & MM. one month time
between workings of strengthening the existing dam : (YF).
two seams, causing lor construction of a new dam. : . -
sudden inrush of ' 2. Formulate a work process for Low Icivil 2. The work
water from workings strengthening of existing dam or Engineer, process to be
of one seam to construction of a new dam and AM & MM formulated and
another seam in execute the'same by trained executed within
-underground. personnel under competent three months time
' supervision. (YF).
Flooding of river due | Access rainfall data of last Reg150(2). [Formulate strategy for preventing  [Low [Mine System-to be put
to heavy rains and  fthirty years in the area and. entry of water in the underground Planning |in place within one
water finding its way corresponding High Flood Level workings through goaf and/or mine " |Engineer, month (YF).
to underground (HFL) to formulate strategy for entries and initiate action for AM & MM. ‘
workings through goafpreventing entry of water in implementing the same.
and /or mine entries. junderground workings through o

goaf and/or mine entries.

oY /% -/'
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logged workings of
same seam or from
one seam to another
seam in underground
due to accidental
connection.

logged workings while
advancing mine galleries in
underground.

prescribed under mining laws.

Mechanism - Control RSPIDGC! Procedurs ERCI Res Comments

iikes : :

[Barriers against water|Ensure maintenance of barrier Reg151(3). . Formulate and implementa work  IMed = AM & MM. |System to be put.
logged old workings s prescribed under mining scheme to ensure maintenance of in place within one
failing under laws. barrier as prescribed under mining " montn (YF).
hydrostatic pressure laws.
causing inrush of

ater in underground
vorkings. : : :
Sudden inrush of  [Ensure leaving prescribed Reg151(3).  (Conduct periodic mine survey and ~Med SURO/  \Work to be
fater from old water |barrier as per the provisions of ' check survey to ensure ’ SUR, AM completed within
the statute from old water maintenance of barrier as & MM, one month (YF).

Samnle wnrkeheat Pane QA of RO







Table: 8

Sample worksheet (Audit of Hazard ldentification and Control Plan: Inundation in underground coal mines)

Name of the Mine: AAA
Date Conducted: CCC
Location: DDD

Name of the Company: BBE

Facilitators {may include)

Designation

Deputy Director/Director, DGMS

Chief/ Deputy Chief/Member, ISO

Area Safety Officer

Subject Expert, Educational Institutions

Assessment Team

Name Designation rYi—
EEE Mines Manager (MM) PPP
FFF Safety Officer (SO) TQQ
GGG Ventilation Officer (VO)
HHH Assistant Manager (AM) RRR
“Jdd Survey Officer/ Surveyor (SURO/SUR) 335
KKK Workman Inspector (Mining) (WMI) i
LLL Overman/ Mining Sirdar (OM/MS) T
MMM Workmen/ Safety Committee Members
Add Add
Audit of Hazard identification and Conirol Plan as regards to inundation
with caving/stowing. ‘

in multiple seam underground workings

[Abbreviations: IAF: Immediate Action Flag; SOP: Standard Operating Procedureﬂ

Hazard identification Plan:
(General comments)

Hazard Control Plan:

IWiechanism Control

Procedure

Action Taken

Observations and

Comments

1. Ensure efficient
measures of controlling
underground fire by
trained personne! under
competent supervision.

Failure of coal pillars
due {o existence of
ire in underground
llowing connection
hrough subsidence
cracks with shallow

1. Devise a mechanism for
fighting of underground fire in
consultation with experts of an
academic institute and
implement the same under

managerial supervision.

1. A preliminary discussion o
devise a mechanism of
fighting underground fire has
been held with experts of an
academic institute.

1. Immediate action to be
initiated by the MM &
Agent to put the
mechanism in place (IAF).
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Mechanism

Control

Proceduyrs

Li‘xciion Taken

[Observations

and
Commenis

surface rain water
accumulation and
flooding of
underground
workings.

‘2. Ensure drainage of

rain water from large
surface depression and
filling up of the same.

3. Specialized training on
combating underground
mine fire.

2. Constitute a team for drainage
of water from surface depression
and filling up of the same, as and
when required under competent
supervision.

3. Conduct specialized training of
mine personnel on combating
underground mine fire.

2. A team has been
constituted with senior most
Asst. Manager as team
leader.

3. Tvrainfng is yet to be
conducted.

2. Monitoring in this regard
to be done in ongoing
manner by MM and Agent.

3. MM & Agent to facilitate
conduct of training within
one month.

Failure of
embankment
constructed at river
bank due to heavy
rain and entry of
water from surface
through old workings
and subsidence area
to underground mine
orkings.

1. Assess the strength
and stability of
embankment construcied
at river bank.

2. A system of sounding

arning during heavy
rain and withdrawal of
persons from
underground if
considered necessary, to
be in place.

1. Conduct a study for assessing
strength and stability of
embankment in consultation with
experts of a research institute.
Implement suggestions for’
strengthening embankment, if
any, under competent
supervision.

2. Devise a code of practice for
arning during heavy rain, and
evacuation of work persons from

underground, if warranied.

1. Discussion is in progress to
engage a research institute
for conducting the study.

2. A code of practice has
been devised and being
implemented.

initiated by the MM &
Agent for facilitating
conduct of study and
implementation of
recommendations (IAF).

2. Ensure implementation
of the code of practice by
AM & M.

1. Immediate action to be |

Fajlure of dam
constructed in the
connection drift
between workings of
fwo seams, causing
sudden inrush of
water from workings
of one seamfo
another seam in
underground.

Assess stability of dam
from available records. If
need be, explore the
possibility of
strengthening the
existing dam or
construction of a new
dam.

a) Conduct stability assessment
exercise in consultation with.
experts of a research/academic
institute.

b) Formulate a work process for
strengthening of existing dam or
construction of a new dam, if the

" need be and execute the same

by trained personnel under
competent supervision.

a) The stability assessment
exercise has been conducted
by the experts of an
academic institute, who
recommended sirengthening
of the existing dam.

b) The work process has
been formulated. As
recommended, action for
strengthening of existing dam
has been initiated.

MM & Agent to complete
the action for
strengthening of existing
dam within one month’s
time (IAF).
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Mechanism -

Control

Procadure

Action Taken

Chbservations
Comments

and

Flooding of river due
to heavy rains'and
vater finding its way
fto underground

“workings through goaf
: fand /or mine éntries.

Access rainfall data of
last thirty years in the
area and corresponding
High Flood Level (HFL)
to formulate strategy for
preventing entry of water
in underground workings
through goaf and/or mine
entries.

Formulate strategy for preventing
entry of Water in the _
underground workings through
goaf and/or mine enfries and
initiate action for implementing
the same.

A scheme has been devised
and proposed to be putin use
shortly.

AM & MM to expedite
implementation of the
scheme (IAF).

- |Barriers against water
ogged old workings

- failing under ’
hydrostatic pressure
causing inrush of
ater in underground
orkings. .

Ensure maintenance of
barrier as prescribed
under mining laws.

Formulate and implement a work
scheme {0 ensure maintenance
of barrier as prescribed under
mining laws.

A work scheme has been
formulated and in the process
of being implemented.

AM & MM to keep a
continuous watch over
implementation of the
system.

Sudden inrush of
water from old water
logged workings of
same seam or from
one seam to-another
seam in underground
due to accidental

Ensure leaving
orescribed barrier as per
the provisions of the
statute from old water
logged workings while
advancing mine galleries
in underground.

Conduct periodic mine survey
and check survey {o ensure
maintenance of barrier as
prescribed under mining laws.

A system of conducting

barrier survey has been -
formulated and in the process
of being implemented.

AM & MM to keep a -
continuous watch over
implementation of the
system.

connection.. .
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Directorate General of Mines Safety
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DGMS (Tech.) (S&T) Circular No. U6 of 2016 Dhanbad, dated OX/D(/POIG
ITo
All Owners, Agents and Managers of Coal Mines

Subject: Standards of illumination in opéncast coal mines

- Sir,

Abbreviations - DGMS: Directorate General of Mines Safety, S&T Division:
Science & Technology Division;, DDG(HQ): Deputy Director General (Head
Quarter); CIL: Coal India Limited; SCCL: Singareni Collieries Company
Limited; CIMFR: Central Institute of Mining and Fuel Research; ISM: Indian
School of Mines; lux: SI unit of illuminance and luminous emittance,
measuring number of lumens per square metre; H: Horizontal illuminance,
the measure of illuminance taken through-a light meter’s sensor at a
horizontal position on a horizontal surface ; V: Vertical illuminance, the
measure of illuminance taken through a light meter’s sensor at a vertical
position on a vertical surface.

Proper illumination is desirable and can be an effective aid to tackle hazards
in coal mines, Existing illumination standards are several decades old,
necessitating a comprehensive review in the backdrop of recent
developments in mine technology and lighting.

For appraisal of present status of illumination in coal and metalliferous
mines, and formulation of draft revised standards thereof, a project was
undertaken by Science & Technology Division of DGMS. As a part of the
. project, illumination surveys were carried out in coal and metalliferous
‘mines. Based on the inputs derived from illumination surveys and also from
international best practices, a draft illumination standard for opencast coal
mines was prepared.

A meeting was convened on '17.02.2016 at DGMS, Dhanbad, under the
chairmanship of Shri P. Ranganatheeswar, DDG(HQ), with a view to review
and finalize the standard of lighting to be provided in the specified areas or
places of opencast coal mines, earlier stipulated and specified vide Govt.
Notification No. GSR-804, dated 18.06.1975, published in the Gazette of
India, dated 28.06.1975, Part-1II Section 3(i), also reproduced by the DGMS
Circular (Legis.) No. 1/1976 under Regulation 154(2) of the Coal Mines




Regulations, 1957, in which twenty-four officials from different stake
holders, like DGMS, CIL, SCCL, ISM and CIMFR participated.

After detail discussions and deliberations, the minimum illumination levels
to be provided at different places of working in opencast coal mines along
with general guidelines for mine lighting were suggested and finalized by the
participating members, which are detailed below:

STANDARDS OF ILLUMINATION IN OPENCAST COAL MINES

'Places to be

Serial Minimum standards of
No. . illuminated illumination to be
' ’ provided (in lux)
1 Work place of Heavy Machinery 15H,25V
(so as to cover depth
and height through
which the machine
e operates.)
2 Drilling operations '
(i)Area where drilling rig works 25V
(so as to illuminate full
height of the drilling rig)
(ii)Area where drill holes exists 15H
3 Places where manual work is done 15 H, 25V
4 Places where loading, unloading or 15H, 15V
transfer, loading of dumpers,
trucks or train is carried on
(including OB Dump and Coal
Stack Yard)
5 Operators cabins of machines or 50 H
mechanisms at all places of operation
6 Haul roads for Trucks and 10H
Dumpers
7 Rail haulage track in the pit 10H
8 Roadways and foot paths from 10H
| bench to bench '
9 Permanent paths for use of 10H
persons employed etc. ‘
10 | In-pit Crusher/Feeder Breaker 40 H
11 | Hand Picking Points S0 H
12 | Conveyers
(a) Transfer points and 40 H
drive/tail end area
(b) Along conveyor 20 H

20f5




13 | Coal Handing Plant

(a) Places of crushing, 40 H
screening, segregation and
loading/unloading
(b) Operation points 50 H
(c) Other places (in general) 20 H
14 | Pumping Station 40 H
15 (1) Electrical Sub-station 100 H, 50V
(ii) Other places of operation 20H, 20V

of electrical
apparatus/equipment

16 | First Aid station SO0 H

17 | Rest shelter 30 H

18 | Workshop , _ 100 H, 50V

19 | Parking Yard SO0 H

20 | General working areas as 10 H
determined by the Manager in at the level of surface to
writing be illuminated

Guidelines for mine illumination

1

The mine lighting should be designed and installed with proper lamps
and fixtures in regard to height, orientation, spacing and reflectors or

-other accessories, so as to secure a uniform distribution of light on

the work area for visual comfort and avoiding objectionable shadows,
sharp contrasts of intenéity, glare, light clutter (excessive groupings of
light) and light pollution to prevent strain on the eyes of the workmen,
work fatigue and medically defined stress.

Portable lighting shall be provided at places, where the
permanent/fixed lighting is not possible.

At strategic locations like electric substation, and any other places as
determined by the . Manager, emergency lighting arrangement by
separate source shall also be provided.

In case of haul roads, orientation of light fittings should be kept so
adjusted as to have emittance of light across the road and not along
the road. Where the width of haul roads is more, the lighting
arrangements shall be provided either by: rows of lights erected on
both sides of the road or by a centrally erected row, so as to maintain
illumination as per standard. '

3 0of5
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5. Lighting arrangement at working places of heavy machineries,
dump/stack yard and other loading/unloading areas shall be such
that the formation of dark zone is avoided.

6. Considering high mobility of hydraulic excavators, the faces/benches
worked by such machineries shall, as far as practicable, be
illuminated by light source of matching mobility so as to avoid
chances of lag for want of shifting.

7. Dump/stack yards shall be illuminated by suitable numbers of high
mast towers/light source. It shall also be ensured that adequate light
reaches up to edges of the active dump.

8. For better implementation of these standards, the manager of every
mine shall formulate a detailed written “Illumination Scheme”, which
may include an “Illumination Plan” and duties and responsibilities of
key officials for the purpose.

9. In respect of any particular place or operation in a mine, where due to
existence of some special conditions the manager is of the opinion that
compliance as per stipulated minimum standard is not reasonably
practicable, he may provide illumination in variance thereof, if he has
indicated the modified minimum illumination to be prov1ded for such
place or operation, as the case may be, in the “Illumination Scheme”
,with proper justification for the same and submitted a copy thereof to
thc Regional Inspector. ,

10. llumination Survey:

(i) The manager of every mine shall arrange to conduct Lighting
Survey once at least in every month to ensure adequacy of
illumination.

(ii) While making such survey, the measurement of lighting shall
also be taken at the point farthest from the source of light lying
within the limit of the work place or in haul road or travelling or
haulage roadway, as the case may be.

(iii) A record of every such survey shall be maintained and signed by
the competent person making the survey and countersigned and
dated by the manager.

11. Illumination Plan:

(i) The manager of every mine Shall ensure that an Ilumination
Plan, indicating the location of places, type of illuminating
devices, fixtures, lamps, supports, any other devices for
illumination and showing required as well as measured value of
light at various places to be illuminated, is maintained. Where
any area of the mine is not in use or not needed to be lighted,
the same shall be clearly marked and demarcated on the plan
with reasons to be recorded. The plan shall be kept signed and
dated by the surveyor and the official authorized for maintaining
the lighting standard and countersigned and dated by the
manager. |
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(ii) The Illumination Plan shall be brought up to date in every
month based on the monthly illumination survey and
considering the current status of workings.

This circular supersedes the DGMS Circular (Legis.) No. 1/1976. Action is
also being taken to forward a copy of this revised standard for not1f10at1on in
the Gazette of India.

All Owners, Agents and Managers of coal mines are advised to ensure strict
compliance with this circular.

(o

(Rahul Guha
Director General of Mmes Safety

A )
AR
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DGMS(Tech.) (S&T) Circular No. 5} of 2016 Dhanbad, datedO‘&/ﬁHPOlG
To |

All Owners, Agents and Managers of Coal Mines

Subject: Standards of illumination in underground coal mines

Sir,

Abbreviations - DGMS: Directorate General of Mines Safety; S&T Division:
Science & Technology Division;, DDG(HQ): Deputy Director General (Head
Quarter); CIL: Coal India Limited; SCCL: Singareni Collieries Company
Limited; CIMFR: Central Institute of Mining and Fuel Research; ISM: Indian
School of Mines; lux: SI unit of illuminance and luminous emittance,
measuring number of lumens per square metre; H: Horizontal illuminance,
the measure of illuminance taken through a light meter’s sensor at a
horizontal position on a horizontal surface ; V: Vertical illuminance, the
measure of illuminance taken through a light meter’s sensor at a vertical
position on a vertical surface.

Proper illumination is desirable and can be an effective aid to tackle hazards
in coal mines. Existing illumination standards are several decades old,
necessitating a comprehensive review in the backdrop of recent
developments in mine technology and lighting.

For appraisal of present status of illumination in coal and metalliferous
mines, and formulation of draft revised standards thereof, a project was
undertaken by Science & Technology Division of DGMS. As a part of the
project, illumination surveys were carried out in coal and metalliferous
mines. Based on the inputs derived from illumination surveys and also from

international best practices, a draft illumination standard for underground
coal minés was prepared.

A meeting was convened on 17.02.2016 at DGMS, Dhanbad, under the
chairmanship of Shri P. Ranganatheeswar, DDG(HQ), with a view to review
and finalize the existing guidelines issued on standards of illumination
under regulation Reg.151 of Coal Mines Regulations, 1957 vide DGMS
circular No. 14/1964 for underground coal mines, in which twenty-four
officials from different stakeholders, like DGMS, CIL, SCCL, ISM and CIMFR
participated.
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After detail discussions and deliberations, the minimum illumination levels
to be provided at different places of working in underground coal mines
along with géneral guidelines for mine lighting were suggested and finalized
by the participating members, which are detailed below:

STANDARDS OF ILLUMINATION IN UNDERGROUND MINES

S.N Important places to be Minimum level of
illuminated illumination to be
provided (in lux)

1 At every shaft landing and shaft SO H
bottom or siding which is in regular
use '

2 | Travelling roadway and Haulage 10 H, 10V
road way, including Man-riding '
roadway and every incline in use

3 Haulage Roadway (junctions) at 30H
which tubs are coupled or -
uncoupled

4 At every places of loading and 30H,20V
unloading A

5 At every room and place containing 30 H
any engine, motor or other
apparatus in regular use

6 Any working face and Goaf Edges of 20H, 30V
depillaring panels

7 Ladder way/Man way 15 H

8 Pumping Station 30 H

9 Area under filling /stowing 10 H

10 Conveyors

(i) Transfer points and 40 H-
drive/tail end area
(ii)  Along conveyor 20H

11 Hand picking points 50 H

12 Loco charging station 50 H

13 Underground Garage/workshop 50 H

14 (i) Electrical substation 100 H, 50V
(iij Other places of operation of 20H,20V

electrical apparatus/equipment

2 0f4




15 At every First —aid station ‘ S50 H
16 Miners station/ Rest shelter 25 H
17 Coal Handing Plant .

(i) Places of crushing, v - 40 H
screening, segregation and
loading/unloading |

(iij  Operation points 50 H

(iii)  Other places (in general) 20 H

18 workshop at surface 100 H, 50V

19 General working areas as ' 10 H
determined by the Manager in at the level of surface
writing ’ : to be illuminated

‘Guidelines for mine illumination

1. The mine lighting should be designed and installed with proper lamps-
and fixtures in regard to height, orientation, spacing and reflectors or
other accessories, so as to secure a uniform distribution of light on
the work area for visual comfort and avoiding objectionable shadows,
sharp contrasts of intensity, glare, light clutter (excessive groupings of
light) and light pollution to prevent strain on the eyes of the Workmen
work fatigue and medically defined stress.

2. Portable lighting shall be provided at places, where the
permanent/fixed lighting is not possible.

3. At strategic locations like electric substation, winding engine room
and any other places as determined by the Manager, emergency
lighting arrangement by separate source shall also be provided.

4. For better implementation of these standards, the manager of every
mine shall formulate a detailed written “Illumination Scheme”, which
‘may include an “Illumination Plan” and duties and respons1b1ht1es of
Key officials for the purpose. ‘

5. In respect of any particular place or operation in a mine, where due to
‘existence of some special conditions the manager is of the opinion that
compliance as per stipulated minimum standard is not reasonably
practicable, he may provide illumination in variance thereof, if he has
indicated the modified minimum illumination to be provided for such
place or operation, as the case may be, in the “Illumination Scheme”
with proper justification for the same and submitted a copy thereof to
the Regional Inspector.

6. Illumination Survey:

(i) The manager of every mine shall arrange to conduct Lighting
Survey once at least in every month to ‘ensure adequacy of
illumination.

30f4
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(ii) While making such survey, the measurement of lighting shall -

also be taken at the point farthest from the source of light lying
within the limit of the roadways and work place, as the case
may be.

(iii) A record of every such survey shall be maintained and signed by
the competent person making the survey and countersigned and
dated by the manager. ‘

7. Mumination Plan:

(i) The manager of every mine shall ensure that an Illumination
Plan, indicating the location of places, type of illuminating
devices, fixtures, lamps, supports, any other devices for

“illumination and showing required as well as measured value of
light at various places to be illuminated, is maintained. Where
any area of the mine is not in use or not needed to be lighted,
the same shall be clearly marked and demarcated on the plan

with reasons to be recorded. The plan shall be kept signed and

dated by the surveyor and the official authorized for maintaining
the lighting standard and countersigned and dated by the
manager.

(i) The Illumination Plan shall be brought up to date in every
month based on the monthly illumination survey and
considering the current status of workings. '

In addition to the above, the roof and sides of the aforesaid places
belowground shall also be kept effectively whitewashed as required under
Reg. 150 of Coal Mines Regulations, 1957 or such other corresponding
regulations which may come into force in future, which would further help
in significantly improving the underground visual environment and level of
illumination.

This circular supersedes the DGMS circular No. 14/1964.

All Owners, Agents and Managers of coal mines are advised to ensure
compliance with this circular.

(Rahul Guha)

Director General of Mines Safety
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DGMS (Tech.) (S&T) Circular No. 0 & of 2016 Dhanbad, dated 031%”/ 2016
To
All Owners, Agents and Managers of Coal Mines

Subject: Emergency Management Plan for Indian coal and metal mines

Sir,

Abbreviations - DGMS: Directorate General of Mines Safety; CIL: Coal India
Limited; SCCL: Singareni Collieries Company Limited, CIMFR: Central Institute of
Mining and Fuel Research, ISM: Indian School of Mines; MOIL: Manganese Ore
India Limited; UCIL: Uranium Corporation of India Limited; HCL: Hindustan Copper
Limited; HZL: Hindustan Zinc Limited; HINDALCO: Hindalco Industries Limited; |
SAIL: Steel Authority of India Limited.

Regulation 199A of the Coal Mines Regulations’1957 & Regulation 190A of the
Metalliferous Mines Regulations’1961 stipulates preparation of an emergency plan
for every mine having workings belowground for use in time of emergency. The

emergency plan shall incorporate provision for mock rehearsals at regular intervals.

Recently, a DGMS (Tech.) (S&T) Circular no.05 dated 2nd April 2016 was issued,
detailing an integrated approach for development of Safety Management Plan for
coal and metalliferous mines and also ﬂnderhning the concept of emergency

exercise,

‘On 22nd April 2016,  a workshop on “Emergency Preparedness and Response
System” was organized at DGMS, Dhanbad, for facilitating discussion and
deliberations on’ recent developments in emergency management in mines and

suggests inputs for drawing up a roadmap to effect a qualitative improvement in




R

the system in vogue. Eighty five mine safety & rescue experts from different
stakeholders like CIL, SCCL, HCL, MOIL, HINDALCO, Tata Steel, SAIL, UCIL, ISM,
CIMFR and DGMS participated in the workshop.

Based on the simulated emergency exercises conducted by DGMS and inputs
gathered from the workshop, a guideline for developing emergency management

plan for Indian coal and metal mines is enclosed as Appendix. |

All Owners, Agents and Managers of coal & metalliferous mines are advised to

ensure compliance with this circular.

-5 Ao
(Rahul uhaqf

Director General of Mines Safety

)




TAppendix to DGMS (Tech.) (S&T) Circular No.0O® of 2016, dated @3!05( 2016

1. Introduction

Scenario planning & Hypothesis testing exercise may be conducted to consider
different hypothetical (but likely) scenario of mine emergencies:vis—é—vis barriers to
prevent, in the backdrop of risk assessment and initiated hazaljd control measures.
Mine officials of neighboring mines with decent exposure to risk assessment

process may be engaged to conduct the exercise with facilitation by experts.

During interaction sessions efforts would be made to search for solutions/controls

of possible hazards and risks that may not have been previously identified.

One of the critical decisions to be made following an emergency is the classificatidn
of that event to initiate appropriate level of response. Often it has been observed
that several events, some resulting‘in multi fatalities, could not be designated as
emergencies promptly enough, thus critically delaying the initiation of appropriate
responses. The management and control of any event, whether involving one or
several persons, is always best controlled through an effective and automatic

response plan initiated at the earliest possible time.
2. Trigger action response plan and emergency initiation protocol

Regﬁlar inspections are to be made as per the established protocol to identify the
péssible sources of hazards and initiate remedial measures by activating
mechanism of control/elimination. Taking due account of situations prevailing at
mine site, ‘Trigger Action Response Plans’ (TARP’s) and ‘Emergency Initiation
Protocols’ (EIP’s) need to be devised, for each level in the order of their sefiousness

and gravity.
3. Self rescue and aided rescue

Objective evidence gathered during the course of conducting emergency exercises
worldwide demonstrated that adoption of self-escape philosophy offers the best
chance of survival to the underground personnel, when ably supported by an aided

rescue strategy, which provides for external assistance to those persons unable to



reach a place of safety, unaided. Ingraining the philosophy, an action plan for
formulation of an emergency management plan (EMP) has been illustrated in

Figure -1 for Indian mines.
4. Simulated emergency exercise

The structure of the simulated emergency exercise may be envisaged encompassing

following features in view:

Systematic and consistent with the concept of mutual assistance from other

mines;
Directly addresses the risks prevailing at the mine;

Inclusive of external agencies such as mines rescue station, DGMS, senior
company officials, district administration, medical services and media

representatives;
Incorporates an assessment and evaluation process;

In tune with risk assessment principles to ensure that the exercises do not

introduce new safety risks to persons at a mine

The main function of aided rescue is to provide external assistance to those work
persons unable to reach a place of safety, on their own. The main features of an

aided rescue protocol are furnished below:

» Incident management teams; formation thereof, placement of a code detailing
foles, responsibilities and authorities of persons engaged in the exercise and
inclusion of such details in duty cards, which are essential tools that act as
critical memory prompts and provide a valuable recording and reporting
function. It is also imperative to set up verifiable communication channels for

accurate and timely flow of information, both on and off side.
»  Control room set up; may include among others, the following:

Requisite facilities for recording and analysis of data; ready availability of

external expert assistance of academic and research institutions; and, an




efficient electronic communication system for in-mine as well as external

communication.

=  Mine rescue organizations; essential features are:

Efficient management, manned by a team of dedicated and competent personnel.
Comprehensive mine rescue protocols and guidelines need to be in place. A well
coordinated and structured system of training and retraining of rescue personnel

is a necessary component of any mine rescue management system.

5. Barriers to re-entry

Initiation of a process of hazard analysis and risk assessment is an essential pre-
requisite to the event of re-entry. Thereafter, barriers to re-entry may be critically
examined and evaluated and recovery be effected as per devised rescue protocols

and guidelines.
6. Simulated emergency exercise at Coal Mine- A & Coal Mine- B

Two emergency exercises were conducted at Coal Mine-A and Coal Mine-B to assess

the emergency preparedness and response systems in Indian coal mines.
6.1 Observations

In general, all coal mine personnel were committed to the exercise and the
underground -workers participated fully and in good spirit under difficult
circumstances. All workers reached places of safety in good time in Coal Mine — A,
whereas 12 persons at Coal Mine — B could not. Samples of (a) exercise event log

and (b) assessment data sheets are enclosed for reference.
The outcome of the exercise, summarized below, also very clearly underlined the
fact that there are ample opportunities for inducing a qualitative and quantitative

improvement in the existing scenario:

“+ Majority of work persons were not able to don their self rescuer’s correctly;



>,
(X4

Little efforts were made by workmen to communicate their circumstances to
surface;
There were little deliberations/planning among the team members before
commencing their evacuation, which resulted in non-adoption of defined
order of travel, agreed route of travel, means to ensure they stayed together;
Some teams had no gas monitoring equipment and others who possessed
thém, left the instruments in hurry while evacuating;
The teams did not make any efforts to ascertain the atmospheric conditions
and was not in a position to evaluate the degree of danger to which they are
exposéd even after donning the self rescuer’s which was of 30 minutes
duration;
There was little, if any discernable ventilation flow to assist the teams in
directional orientation;
Escape ways were not maintained properly and contained numerous trip
hazards & obstructions;
In poor visibility, signs posted in primary escape ways were of little or no use;
Alternative escape routes were not sign posted;
Not all team leaders ( overman/mining sirdar ) were carrying hand plans;
There was an urgent need for:

o developing awareness among work persohs about the hazards and

implications of the underground mine fires;
o training the work persons in the prevention and combat of
underground mine fires;

There was considerable under estimation of expected evacuation/travel times
at Coal Mine — A;
Fire fighting capabilities and resources available at Coal Mine — B needs
urgent review; and
The main rescue van was under repair and the backup rescue van was not in

full standby mode at Coal Mine — A.

e




7. Recommendations

Based on the inferences drawn from the review of existing practices and conducted

simulated emergency exercises, it is suggested that the following issues may be

kept in perspective while formulating an emergency response management scheme:

a)

Consequent upon Risk assessment exercise, control measures may be
formulated detailing responsibility of concerned mine officials with a protocol
of implementation, to obviate the possibilities of dangerous occurrence in a

coal mine.

Scenario planning & hypothesis testing sessions may be conducted to search
for possible solutions/controls of hazards and risks which may have not been

previously identified.

Details of ventilation net works with airflows and quantity may be

incorporated in ventilation plan.

d) A Schedule of training and re-training need to be drawn up for all persons on

the correct donning and wearing procedures for self rescuers.

Use of gas chromatography equipment need to be considered for mine gas

analysis purposes.

Current standing orders be reviewed with a view to incorporate concepts like

developing trigger action response plans to establish specific trigger points.

Release of stink gas as a mode of emergency initiation protocol need to be
considered to advise all work persons in the mine, particularly those without

easy access to telecommunication system of an order of evacuation.

Establishment of procedures detailing standard methods for deciding
plans/options with: work persons prior to evacuation, including routes of
travel, modes of travel, order of travel, use of link lines, communications,

signaling, etc.




i) Primary and secondary escape routes be established and maintained. The
escape ways may be fitted with guide ropes, clearly sign posted and facilities
like fluorescent droppers, embossed printing be used to make them

identifiable in poor visibility.

j) In each working district, places need to be identified where workmen can
gather in the event of an emergency. Such places are to be equipped with

telephones, mine plans, link lines and blind -man walking sticks.

k) Development of duty cards that individually detail the expected roles,
responsibilities and authorities of all persons in charge of coordinating
and/or controlling an emergency response, which may be kept at a number

of designated places around the mine site.

1) The construction of refuse chamber’ need to be given a serious consideration
to mitigate the hazards associated with extensive workings and steep

gradient in coal mines like Coal Mine-B.

m) A comprehensive re-training program may be put in place to raise the
awareness of work persons on the circumstances to be expected in the
vicinity of an underground fire. Additional training should be conducted on
the options available to combat underground fires and the risks and hazards

associated with each.

b
(Rahul Guha) 4%\

Director General of Mines Safety




SAMPLE EMERGENCY EXERCISE EVENT LOG

Coal Mine — A
START EVENTS ELAPSED
TIME TIME
11:40 Assessment team in lower Seam advise workers of thick choking smoke 0:00
entering their workplace.
11:45 Assessment team in upper Seam advise workers of thick choking 0:05
smoke entering their workplace.
11:50 "Mine workers donned Self Rescuers and commenced evacuation. 0:10
11.54 Sirdar from Escaping team 1 advised surface of circumstances. 0:14
11:58 Acting Manager telephones Mines Rescue Brigade. 0:18
12:03 Escaping team 3 arrive at pit-bottom (shaft). 0:23
12:05 One worker each from Escaping teams 1 and 2 simulate collapse 0:25
(unconscious) from carbon monoxide poisoning.
12:05 Escaping team 4 arrive at pit-bottom (shaft). '0:25
12:08 Mines Rescue Brigade ready to leave station — six persons, fully 0:28
equipped. :
12:09 Escaping teamé 1 and 2 arrive at pit-bottom (shaft) and contact the 0:29
Onsetter and the surface Banksman.
Escaping teams 1 & 2 demanded cage to complete evacuation to
surface.
12:11 Escaping team 3 & 4 demanded cage to complete evacuation to
surface.
12:13 Ambulance arrives on surface. 0:33
12:15 Escaping team 1 & 2 arrived at surface Attendance Cabin. 0:35
12:30 Escaping team 3 & 4 arrived at surface Attendance Cabin.
12:38. Exercise Terminated. 0:58
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Conduct risk analysis for the
emergency evacuation and
identification of potential failures

. Implement emergency response process P safe evacuation of work personsto a
° Install processes, activate protocols and place of safety
action plan to facilities safe emergency
evacuation of mine re-entry )
Roles and Responsibilities <
Mine Manager L Escape Aids

| |

L Categorisation of potential failures W

v

- Rescue Co-ordinator LAided Rescue (MRS) protocol

l l

Control Room Operator Formation of Incident Control
] Committee (ICC)

Evacuation Triggers

Undesirable event which trigger the
evacuation/ withdrawal of work
persons to a place of safety

Evacuation Hazards

Potential failures which may

Occur during evacuation withdrawal
Process

l

Underground workers
Mine plan High Risk Zones-

| identification thereof and

Contractor Employees Contingencies to deal

l

surface Employees Emergency Evacuation

| procedure Manual

Factors

° Environmental

° Method
L Equipment
° People

Mines Rescue Station

External Response Procedure

Area & Corporate Officers

L Backup Response Procedure

Emergency Services

Research Organisations L First Response Procedure

/Consultants L

Factors

° Environmental

° Method
° Equipment
° People

Control Procedure

Emergency Command
Strictura (FCS)

evacuation process.

An effective Mine Safety Management System (MSMS) has in-built capacity to
Control and minimize the installation of evacuation triggers. But when it is inevitable a
set of Trigger Action Response Plans (TARPS) is the appropriate mode to initiate an

Fig.1 Emergency Management Plan (EMP)-A suggested approach

/3/%/ 3







Coal Mine - A Sample assessment sheet (Emergency evacuation): Team 4 at 35 Stopping, lower Seam
Assessors: Three officials (Coal company — one; International Expert-one; DGMS -one)
ELEMENT PERFORMANCE CRITERIA OBJECTIVE EVIDENCE SOUGHT OBSERVATION
Information about the | Thick Choking Smoke coming down | Recognition of changed | # Mining Sirdar immediately stopped working and

emergency circumstance
to the Sirdar present at
35 stopping of lower
seam.

[Information given by the
Assessor at 11.45am.]

intakes.

circumstances.

started evacuating.

# Counted number of workmen present in the
workplace.

# Sirdar did not cross-check the information.

Mine  workers to be
notified by Sirdar about

All mine workers were notified
and accounted for; and

Location of workers

considered; and

outbye

# All Mine workers were located & accounted for.
They were marshaled together within 8 minutes.

Canary birds were
found unconscious;
Nif methane
observed, and
Flame safety lamp still
burning]-

leader to consider options for
evacuation and decide route of
travel; and

Use of devices and methods to
assess the atmospheric condition
while evacuation.

the incident. Mine workers marshaled Log times. # Efforts were not made to inform mine workers
together. located in the outbye area.

Mine atmosphere and | Understanding the situation and Ability to identify risks and chalk | # Lack of understanding displayed by Sirdar.

evacuation strategy. recognition of the risks while out evacuation plan accordingly; # No time logged while evacuating.

[Assessor informed that: | evacuation. Team discussion initiated by the | # Sirdar did not discuss about the options for safe

evacuation and decided the route of evacuation.

# No briefing provided to crew by the Sirdar about
expected route of travel, method of travel or method
to ensure no-one is left behind.

# While evacuating, checking of atmospheric
conditions by methanometer and flame safety lamp
was not carried out by the Sirdar.

Donning of Self Rescuers
and its applicability under
present circumstances.

Self rescuers fitted correctly;
and
Fitted in sufficient time.

Recognition of expected duration of
evacuation vis-a-vis working life of
self rescuers.

# Self rescuers donned in two minutes time. Three
crew members put self rescuers on satisfactorily, and
two crew members put head straps on over helmets.
# Life of self rescuer vis-a-vis travel time was not
assessed by Sirdar before commencing evacuation.

Incident Equipment.

[May be carried by
workmen & Sirdar.]

What extra equipment is taken

[Put smoke glasses on all crew
members and one assessor.]
[Supply blind man canes]

Record equipment taken

Sirdar carried methanometer and flame safety lamp.

N =
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Sirdar to contact Surface
control on phone.

Describe circumstances;

Inform about number of
workmen accounted for; and
Expected route of travel. .

Provide complete and correct
information; and
Log times.

Sirdar could not contact surface as no phone was
available for the purpose. »

Route of travel.

[To be decided by the
Sirdar after studying the
mine plan and
| deliberation with team
members.]

Appropriate means decided;

All workmen traveled together;
Pace of travel appropriate;
Correct escape route was
followed;

Use of blind-man canes; and
Use of link-lines

Monitor and record significant
incidents; and

. Log times.

# The team led by Sirdar commenced evacuation at
11.47 am.

# No discussion was held about method or route of
travel.

# No discussion was held on order of travel i.e. who
should lead — who to follow last, how to stick
together.

# Lead person changed four times as team members
walked past each other.

# Workers were acquainted with escape route.

# Speed of travel was satisfactory.

# Body contact between some workers was excellent
- others walked on their own.

# Obstructions along escape route were navigated
well.

# Contact with team members was maintained by
"humming" through mouthpieces.

Action at Pit bottom

(shaft).

Contact made. with On-setter;
and

Contact made with
Banksman/Surface officials.

Correct Information passed on;
and
Log times.

The team established contact with onsetter at 12.34
pm, and thereafter made contact with Banksman
/Officials present at the surface.

Actions on surface.

Contact made with attendance
clerk; and
De-briefing.

Accounting of workmen who
exited the mine after emergency;
and

Debriefing — record information
sought and passed on.

# Workmen led by Sirdar marked out and accounted
for by the attendance clerk in the attendance
register.

# Debriefing of Sirdar and team members were done
by a team of assessors. While some team members
exhibited a fair understanding, .yet in general, there
exist critical gaps in the implementation module of
emergency preparedness and response system of the
mine.
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No. DGMS (Tech) Circular (MAMID)/ G Dhanbad, dated: ¢¢ /¢ & /2016

To

The Owner, Agent and Manager of All Mines

Subject: Online maintenance of registers/records mandated by the Mines Act, 1952 and allied
legislation by mines.

Sir,

As you are aware that the Mines Act, 1952 and allied legislation mandate maintenance of
physical registers and documents by mines. These registers and records have to be
produced/made available to the inspectors/authorities during the inspection of the mine or on
other occasions as per law. In this context, it is observed that digitization of these Registers and
other documents has the potential to achieve large productivity improvement, both in terms of
simplifying processes and data management as well as improving the ease of monitoring by
Directorate General of Mines Safety (DGMS) and other regulatory authorities.

Moreover, Section 4 of the Information Technology Act, 2000, provides that “where any law
provides that information or any other matter shall be in writing or in the typewritten or printed
form, then notwithstanding anything contained in such law, such requirement shall be deemed
to have been satisfied if such information or matter is rendered or made available in an
electronic form; and accessible so as to be usable for a subsequent reference”, In view of this
provision, it has been decided that that if any mine management makes available such
registers/records in electronic form and accessible to the inspector/authority so as to be usable
for a subsequent reference, then that mine management need not be required to produce
print/hard copy of these registers, records or documents.




Thus, it has been decided to move towards a regime of online maintenance of registers/records
mandated by the Mines Act, 1952 and allied legislation, by mine and integrate the same with
the Shram Suvidha Portal so that the information is available on real time to both the mine
management as well as the DGMS. As a first step to move in this direction, it is required to have
all registers/documents maintained in digital/electronic form.

Yours faithfully,

n o

RS
(Rahul Guhazg

Director General of Mines Safety
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DGMS(Tech.) Circular No.|D_of 2016 ~  Dhanbad, dated21o6/2016
'v To
‘.All Owners, Agents and Managers of Metallferous Mines

"Subiect: Standards of illumination in underground metalliferous
‘ mines -

- Sir,

Abbreviations - DGMS: Directorate General of Mines Safety; S&T Division: | -
-Science & Technology Division, DDG(HQ): Deputy Director General (Head

Quarter); CIL: Coal :India Limited; SCCL: Singareni Collieries Company
Limited, CIMFR: Central Institute of Mining and Fuel Research, ISM: Indian
- School of Mines; lux: SI unit of illuminance and luminous emiittance,
- measuring number of lumens per square metre; H: Horizontal illuminance; |’
the measure of illuminance taken through a light meter’s sensor at a
horizontal position on a horizontal surface ; V: Vertical illuminance, the
measure of illuminance taken through a light meter’s sensor at a vertical
|- position on a vertical surface.

Proper. illumination is desirable and ‘can be an effective aid to tackle hazards
in metalliferous mines. The minimum standards of illumination to be -
provided at different places of working in underground metalliferous. mines
assume significance in the backdrop of recent developments in mine
' technology and 1i"ghting.

"For appralsal of present status of illumination in metalhferous and ooal
mines, and formulation of minimum standards  thereof, a project was. )
undertaken by Science & Technology Division of DGMS. As a part of the
»project, illumination surveys were carried out in coal and me‘tallife‘rol,‘is*
. mines. ‘ ‘ ‘ ' ‘

Based on the inputs derived from illumination surveys, international best
- practices and a meeting of different stakeholders held on 17.02.2016, the’
minimum standards of illumination to be provided at different places of
working in underground metalliferous mines along with general guidelines
~ for mine lighting Were‘ finalized, which are detailed below:



STANDARDS. OF ILLUMINATIO

N IN UNDERGROUND METALLIFEROUS\

MINES
S.N .Place/Area to be illuminated Minimum level of
' illumination to be
provided (in lux)
1 At every shaft landing and shaft S0 H
bottom or siding which is in regular
: | use
20 Travelling roadway and Haulage 10H, 10V
road way, including Man-riding
roadway and every incline in use
3 Haulage Roadway (junctions) at 80 H
which tubs are coupled or
uncoupled
4 At every places of loading and 30H, 20V
unloading
5 . At every room and place containing 30 H
any engine, motor or other
apparatus in regular use
6 Any working face and sto;zl;cs 20H, 30V -
7 Ladder Waf /Man way 15 H
8 Pumping Station 30 H
9 Area under filling /stowing 10 H.
10 Coriveyors ‘
(i) Trjansfer points and 40 H -
drive/tail end area ‘
(i)  Alpng conveyor 20H
11 Hand pickif;lg points 50 H
i
12 Loco Chargihg station 50 H
13 Underground Garage/workshop S50 H
14 (i) Electrical substation 100 H, 50V
(i) Other places of operation of 20H, 20V
electrical apparatus/equipment ‘ .
15 At every First —aid station S50 H
16 | Miners station/ Rest shelter 25 H

e

N
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17 | Mineral Handling Plant , , T
(i) Places of crushing, - A0H -
screening, segregation and '
loading/unloading ' o e
(i)}  Operation points _S0H -
c (il  Other places (in general) - 20H -
18 | workshop at surface - . |. . 100H,50V
19 | General working areas as : . 10H"
| ‘ determined by the Manager in . - | at the level of surface
‘writing - .+ | to be 111ummated

B Guldelmes for mine 111urn1nat1on

'-1.

The mine hghtmg should be designed and installed with proper. lamps -
and fixtures in regard to height, orientation, spacing and reflectors.or |

other.accessories, so as to secure a uniform distribution of light on

the work area for visual comfort and avoiding‘objectionablef shadows,

sharp contrasts of intensity, glare, light clutter (excessive grouipings of

light) and light pollution to prevent strain on the eyes of the workmen,
work fatlgue and medically defined stress. ‘
Portable lighting = shall be provided at places, where 'th‘e :
permanent/fixed 11ght1ng 1s not possible. ; \ o

At strategic locations like electric substatlon Wmdmg engme roomg ‘

and any other places as determined by the _Manager emergency"

- lighting arrangement by separate source shall also be provided. ‘
. For better implementation of these standards; the manager of eyery'
mine shall formulate a detailed written “Illumination Scheme”, which
- may include an “lllumination Plan” and dutles and respon81b111t1es of
“ Key officials for the purpose.

In respect of any particular place or operatlon in d mine; where due to

- existence of some special conditions the manager is of the opinion that

compliance as per stipulated minimum standard is not reasonably

practicable, he may provide illumination in variance thereof, if he has

indicated the modified minimum illumination to be provided for such

o place or operation, as the case may be, in the “Illumination ‘Scheme”

with proper justification for the same and submltted a copy thereof to

- the Regional Inspector.

S 6. Illummatlon Survey:

(i) The manager of every mine shall arrange to conduct nghtmg
~ Survey once at 1east In every month to ensure adequacy of -
- illumination. : '
(i) While making such survey, the measurement of lighting shall
- also be taken at the point farthest from the source of light lying
within the limit of the roadways and work place as the case

- may be.

3ofd



(ili) A record of evéry such survey shall be maintained and signed by -

the competent person making the survey and countersigned and
dated by the manager. ’

7. Hlumination Plan:

(@)

The manager of every mine shall ensure that an Hlumination
Plan, indicating the location of places, type of illuminating
devices, fixtures, lamps, supports, any other devices for ~
illumination and showing required as well as measured value of
light at various places to be illuminated, is maintained. Where
any area of the mine is not in use or not needed to be lighted,
the same shall be clearly marked and demarcated on the plan’
with reasons to be recorded. The plan shall be kept signed and
dated by the surveyor and the official authorized for inaintaining
the lighting standard and countersigﬁed and d'a‘ted by the
manager. : | '

(ii) The Illumination Plan shall be brought up to date in every

month based on the monthly illumination survey and
considering the current status of workings.

In addition to the above, the roof and sides of the aforesaid places

~ belowground shall also be kept effectively whitewashed, which would further
help in significantly improving the underground visual environment and
level of illumination. | ‘

All Owners, Agents and Managers of metalliferous mines are advised to
ensure compliance with this circular.

(Rahul Guha) 1

Ao\

Director General of Mines Safety
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DGMS(Tech.) Circular No. }| of 2016 . Dhanbad, dated27/2016 -
To
All Owners, Agents and Manageré of Metallferous Mines

Subiéct:‘Sta'ndards of illumination in opencast metalliferous mines -

Sir,

Abbreviations - DGMS: Directorate General of Mines Safety; S&T Division:
Science & Technology Division, DDG(HQ): Deputy Director. General (Head
- Quarter); CIL: Coal India Limited; SCCL: Singareni Collieries Company
Limited; CIMFR: Central Institute of Mining and Fuel Research, ISM: Indian
School of Mines; lux: SI unit of illuminance and luminous emittance,
measuring number of lumens per square metre; H: Horizontal illuminance, | .
the measure of illuminance taken through a light meter’s sensor at a|.
horizontal position on a horizontal surface ; V: Vertical illuminance, the
~measure of illuminance taken through a light meter’s sensor at a vertlcal
| - position on a vertical surface. ‘

Proper illumination is desirable and can be an effective aid to tackle hazards
 in metalliferous mines. Existing ﬂlummatlon standards are several decades
~old, necessitating .a comprehensive review in the backdrop of recent -

developments in mine technology and lighting. ‘

For appraisal of present status of illumination in opencast metalliferous and -
coal ines, and formulation of draft revised standards thereof, a prOJect was

undertaken by SC1ence & Technology Division of DGMS. As a ‘part of the

project, illumination surveys were carried out'in opencast metalliferous and’
' coal mines.

Based on the inputs derived from illumination surveys, international best
practices and a meeting of different stakeholders held on 17.02.2016, the
" minimum standards of illumination to be provided at different places of
working in opencast metalliferous mines along with general gt,udehnes for .
mine lighting were finalized which are detailed below
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STANDARDS OF ILLUMINATION IN OPENCAST METALLIFEROUS MINES

Serial Place/Area to be illuminated Minimum standards of
No. illumination to be
provided (in lux)
1 Work place of Heavy Machinery 15 H,25V
: (so as to cover depth
and height through
which the machine
. operates.)
2 Drilling operations '
(i)Area where drilling rig works 25V .
(so as to illuminate full
‘ height of the drilling rig)
(ii)Area where drill holes exists - 15 H
3 Places where manual work is done 15H,25V
4 | Places where loading, unloading or 15H, 15V
: transfer, loading of dumpers, '
.| trucks or train is carried on
(including OB Dump and
Mineral/Ore Stack Yard)
5 | Operators cabins of machines or S50 H
‘mechanisms ' at all places of operation
6 | Haul roads for Trucks and 10H
DPumpers
7 Rail haulage track in the pit 10H -
8 Roadways and foot paths from 10H
bench to bench
9 Permanent paths for use of 10H
persons employed etc.
10 | In-pit Crusher/Feeder Breaker 40 H
11 | Hand Picking Points SO0 H
12 | Conveyers _
(a) Transfer points and 40 H
' drive/tail end area
| (b) Along conveyor 20 H
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13 | Mineral /Ore Handling Plant :
| (a) Places of crushing, | 40H

screening, segregation and -
loading/unloading «
- (b) Operation points SO H
(c) Other places (in general) 20 H
14 | Pumping Station ‘ | 40H -
15 (i)  Electrical Sub-station 100 H, 50 V

(i1) Other places of operation 20 H, 20V
of electrical ‘
apparatus/equipment

16 First Aid station _ 50H
| 17 Rest shelter ‘ - 30H
18 | Workshop | ~ 100 H, 50 V
- 19 . | Parking Yard ¥ : 50 H
20 _General‘worki.ng areas as ' 10 H
determined by the Manager in at the level of surface to
writing . | be illuminated .

Guidelines for mine illumination

1.

The mine lighting should be designed and installed with pfoper lamps -
and fixtures in regard to height, orientation, spacing and reflectors or
other accessories, so as to secure a uniform distribution of light on '
the work area for visual comfort and avoiding objectionable shadows,
sharp contrasts of intensity, glare, light clutter (excessive groupings of
light) and light pollution to prevent strain on the eyes of the workmen,

- work fatigue and medically defined stress. :
Portable lighting .shall - be prov1ded at* places, where the

permanent/fixed lighting is not possible.

At strategic locations like electric substation, and any other places as
determined by the Manager, emergency lighting arrangement by
separate source shall also be provided.

"In case of haul roads, orientation of light fittings Should be k;ept so

adjusted as to have emittance of light across the road and not along
the road. Where the width of haul roads is more, the lighting.

~arrangements shall be provided either by rows of lights erected on
" both sides of the road or by a centrally erécted row, so as to maintain
illumination as per standard.
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5. Lighting arrangement at working places of heavy miachineries,
dump/stack yard and other loading/unloading areas shall be such
that the formation of dark zone is avoided.

6. Considering high mobility of hydraulic excavators, the faces/benches
worked by such machineries shall, as far as practicable, be
illuminated by light source of matching mobility so as to avoid
chances of lag for want of shifting.

7. Dump/stack yards shall be illuminated by suitable numbers of high
mast towers/light source. It shall also be ensured that adequate light
reaches up to edges of the active dump.

8. For better implementation of these standards, the manager of every
mine shall formulate a detailed written “Illumination Scheme”, which
may include an “Ilumination Plan” and duties and responsibilities of
Key officials for the purpose. o

9. In respect of any particular place or operation in a mine, where due to
existence of some special conditions the manager is of the opinion that
compliance as per stipulated minimum standard is not reasonably
practicable, he may provide illumination in variance thereof, if he has ‘
‘indicated the modified minimum illumination to be provided for such
place or operation, as the case may be, in the “lllumination Scheme”
Wlth proper justification for the same and submitted a copy thereof to
the Reglonal Inspector.

10. IMlumination Survey:

(i)  The manager of every mine shall arrange to conduct nghtmg
Survey once at least in every month to ensure adequacy of
~ illumination. | ' '

(ii) While making such survey, the measurement of lighting shall
also be taken at the point farthest from the source of light lying.
within the limit of the work place or in haul road or travelling or
haulage roadway, as the case may be.

(i1} A record of every such survey shall be maintained and Slgned by
the competent person making the survey and countersigned and
dated by the manager.

11. Mumination Plan: _ .

(i The manager of every mine shall ensure that an Illumination

.~ Plan, indicating the location of places,. type of illuminating

devices, fixtures, lamps, supports, any other devices for
illumination and showing required as well as measured value of -
light at various places to be illuminated, is maintained. Where
any area of the mine is not in use or not needed to be lighted,
the same shall be clearly marked and demarcated on the plan
with reasons to be recorded. The plan shall be kept signed and
dated by the surveyor and the official authorized for maintaining
the lighting standard and countersigned and dated by the
manager. '




v (h) The Hlummatlon Plan shall be brought up to date in eve;ty?
“month  based on .the monthly illumination: . survey and'_
eonmdermg the current status of Workmgs

_Thls cireular supersedes the DGMS Circular (Legis.) No. 3/19’76 Actlon is
also being taken to forward a copy of this revised standard for notification in -
.the Gazette of India. ‘

Al Owners, Agents and Managers of metalliferous mmes are adv1sed to,
ensure strict. comphance Wlth this circular. o

b
(Rahul Guha 'L)‘ o’
Dlrector General of Mmes Safety
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AT G / Govt. of India
SHE T VSR HATALT
Ministry of Labour and Employment
GleT YI&T AT s
Directorate General of Mines Safety

DGMS(S&T)(Tech.) Circular No. ?-  Dhanbad, Dated 2.0 05”( 2016

| To | |

All Owners, Agents ahd Mahgers of Coal Mines

Subject:  Treatment of coal dust with incombustible dust inh.i(:he workings
of belowground coal mines and sampling thereof.

Sir,

Detailed provisions pertaining to treatment of coal dust in the workings of belowground

coal mines with fine incombustible dust and sampling of the mine dust have been made

under regulations 123A and 123B respectively of the Coal Mines Regulations, 1957.
However, based on the feedback received from various sources, it has come to the
notice of this Directorate that the ground reality of treatment of the coal dust and
sampling of dust in mine workings is not up to the mark. In most of the mines, the
supply of incombustible (stone) dust is not only far less than the actual requirement,
but the same is also irregular, resultmg in absence of a system of regular treatment and
sampling of the dust.

Needless to say, regular sampling and adequate treatment of the dust in belowground
coal mines is of paramount importance as the same have got direct bearing on
mitigation of explosion hazard. Recently, in a meeting of experts from ISM, CIMFR,
CMPDIL and DGMS held on 04.07.2016 at DGMS Dhanbad, serious concerns have been
" raised on the poor status of compliance of the above provisions in Indian coal mines.

The Owners, Agents and Mangers of all belowground coal mines are, therefore, advised
to give due importance to the above issue and take special care to ensure regular
sampling and treatment of-coal dust in the mine workings as stipulated under
regulations 123A and 123B of the Coal Mines Regulations, 1957.

n, s
(Rahul Guha) /'V@x
Director General of Mines Safety






