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MINISTRY OF LABOUR AND EMPLOYMENT
NOTIFICATION
New Delhl, the 14th December 1965

8.0, 3922.—In pursuance of section 27 of the Mines Act, 1852 (35 of 1952) the
Central Government hereby publishes the report submitted to it under sub-sec—
tlon (4) of section 24 of the said Act by the Court of Inquiry appointed under
that section by the notification of the Government of India in the Ministr
Labour and Employment No. M.1-Z/1/65, dated the 14th June 1965 {o holg
inquiry into the causes of and circumstances attending the accident which occurred
%1 tthe ﬁex;lrly hours of 28th May, 19685 in the Dhorl Colliery, Bermo P.O., Hazaribagh

is ihar

REPORT OF ENQUIRY INTQ THE DHORI COLLIERY DISASTER, 1966.

By
Mr. S. K. DAS

Retired Judge of the Supreme Court, India
Assessors

1. Mr. P. K. Ghosh, Superintending Geologist, Geological Survey of India.

2. M. S. C. Dey, Director, Planning and Production, Natlonal Coal Develop-
ment Corporation.

3. Mr. B. H. Engineer, Coal Adviser, Tata Iron & Steel Co. Ltd.
268th. November, 1865
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REPORT OF ENQUIRY INTO THE DHORI COLLIERY DISASTER OF 1965

Part 1

Introductory:

On the night between the 27th and 28th of May, 1965, at nbout 1 A.M., one of
the bigpest disasters in the history of the coal mining industry in this country
took place in & colliery known as the Dhori Colliery, which is situale at a distance
of sbout 80 Kilometres from Dhanbad in the State of Bihar. It has been stated
before that the verification of the Attendance Registers and other enquiries re-
veanled that of the total number of workers shown to be on employment in the
Attendance Registers at the relevant time, 267 were misging and were believed to
have been killed in the disaster. It was later revealed that the name of one night
guard who was killed outside Amlo Incline was not shown in any of the regis-
ters and was, therefore, not included in the flgure given above., Thus, the total
number of workers killed came to 268. At the conclusion of the rescue operations
which were commenced within a few hours of the disaster, the total number of
dend bodies recovered was 252 till June 1, 1965. Some dead bodics were recover-
ed later and the number of postmortem examination reports which were placed

before the Court of Enquiry was 259.

Constitution of the Court of Enquiry:

9. On June 14, 1965, the Government of India in the Ministry of Labour and
Employment, itsued a Notiflcation which stated that the Central Government was
of opinion that a formal enﬁuiry into the causes of and circumstances atfending
the accident ought to be held; therefore, under Section 24 of thc Minea Act, 195
(85 of 1962) the said Government appointed me to hold such an enquiry and also
appointed thrce Assessors 1o asgist me. The Assessors who have helped me
throughout the enquiry are (1) Sri P. K. Ghosh, Superintending Geologist, Geo-
lopical Survey of India, (2) Sri S. C. Dey, Director, Planning and Production,
National Coal Development Corporation, and (3) Sri B. H. Engineer, Coal Adviser,
Tata Iron and Steel Co., Ltd.

Praocedure followed in the enquiry under Rule 21 of the Coal Mines Rules, 1955:

3. On Junc 19, 1985 the Court of Enquiry issued a general nolice to all persons
or associations or bodies interested in the enquiry to be present, either personally
or through a rcpresentative, at a preliminary sitting of the Court of Enquiry to
be held on July, 2, 1985 at the Mines Rescue Station, Dhansar, Dhanbad. = Before
the preliminary sittin% and with notice to the parties concerned, the Court of
Enquirv, along with the three Assessors, visited the colliery on June 26, 19656 and
June 27, 1965. An inspection of the workings was made on these two dates in the
presence of some representatives of the Management and representatives of some
of the Trade Unions concerned. A Memorandum of Inspection was prepared for
each of the two inspections, and these memoranda were circulated to the partics.

4, On June 28, 1885 certain dircctions were sent to the Chief Inspector of Mines:
one of these directions was to the effect that all the electrical apparatus in the
mine should be cxamined by the Electrical Inspector of Mines along with the
representatives of the Management to ascertain if there was slgn of any fault in
the electrical system which might be responsible for the explosion, and also to
aseertain any external or internal damage done to the apparatus as a result of the
explosion; the second direction wag that the accumulated gas (CH 4 ) in No. 16 and
No. 16 south levels of BI. 10A Incline and also in the old cross-cut dip be cleared
bIV providing mechanical ventilators, and as soon as the galleries were completel
cleared of all gas or as soon as the gas percentage was substantially reduced,
information be sent to the Court and the Asgessors so that an inspection might be
made ag to the accumulation of gas In those galleries after the removal of the
mechanical ventllators. These directions were carrled out by the Chicef Inspector
of Mines, and on June 30, 1965 one of the Aszessors (Sri S. C. Dey) inspected
BI. 10A Incline and found that by 11 a.m. all gas had been cleareg. The sub-
sequent accumulation of gas between the dates July 1, 19656 and July 8, 1965 has
been referred to in the evidence of Q. N. Saksena (witness No. 5 for the Chief
Inspector of Minea). The Electrical Inspector attached to the Office of the Chief
Inspector of Mines submitted hig report after a thorough examination of the elee-
#rical apparatus, at the surface as well ag underground. This report i3 part of the
evidence in the enquiry.
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5. The date of preliminary sitting was advanced from July 2, 1965 to July 1,
1965 in congultation with the parties. At the preliminary sitting the following
parties entered appearance before the Court of Enquiry: (1) the Management;
(2) the Department of Mines; (3) Indian Mine Managers' Association; (4) the
Indian Nationa! "I'rade Union Congress and the Colliery Mazdoor Sangh affiliated
to it; (5) Indian Mine Workers Federation; (6) Hind Mazdoor Sabha; (7) Indian
Nationnl Mines Overman, Sirdar and Shotfirer’s Associalion; and (£) Bihar Coal
Miners’ Union of United Trade Union Congress. Subsequcently, the State of Bihar
also cntered gopearance on July 2, 1965.

6. The following directions were given at the preliminary sitting: (1) the
parties wcre directed to file appearance ships giving therein the names of lawyers
or rcpresentatives who would represent the party and the address to which any
communication meant for the parly should be sent; (2) each parly was directed
to file 10 copies (later, the number was Increased to fifleen) of n Statement of the
Case showing therein: (i) the interest of the party in the Enquiry; (1i) the exact
" information and data which the parly wished to place before the Court of Enquiry;

(iii) the conclusions which, according to the party, followed trom the inlorniation
or data available; (iv) names and other particulars of witnessca which the party
wished to he examined; and (v) documents which the party wished to file or cail
for; (3) dircctions ag to inspection of documents; (4) dircclions as to examination
of wilnesses; (5) direction as to where the Court of Enquiry would sit; and (6)
d}r(%ctions a3 to where commurnications meant for the Court of Enquiry should be
gent,

7. On July 27, 1985 the Managemecni flled a petition for staying the proceedings
of the Court of Enquiry till the disposal of a eriminal casc which, it was slated,
had been instituted against some persons of the Management. Thiz petition was
taken up for hearing on July 28, 1965. However, as some of ihc parties had not
received a copy of the petition, its hearing was adjourned till August 9, 1985, on
which the petition was heard and dismiszed.

8. On August 10, 1965 all the parties, except the Management, filed their State-
ments of the Case. The Management moved the High Court against the order of
the Court refusing to slay the proccedings before it. The High Court rejected the
petition of the Management on August 18, 1965,

9. On August 30, 1965 the Management filled its Statement of the Case, pur-
porting to be a Statement on behalf of (I) M/s. Bokaro and Ramgur Ltd, }II)
M/s. Sarangarh Coal Co. (Dhori), Raising-cum-Selling Contractors, and (11}
Kailash Pati Singh, nominated owner of Dhori Colliery. The Court accepted this
Staternent of the Case, even though it was filed heyond the time originally fixed
for filing Statements of the Case.

10. The examination of witnecsses commenced on August 30, 1965 and conii-
nued till September 6, 1965. On that date a request was made on behalf of all
the parties for an adjournment of the case on the ground of the situation arising
oul of Pakistani nggression on India. The case was then adjourned to October
11, 1965.

11, The Court of Enquiry resumed its sittings on October 11, 1965, and the
examination of witnesses proceeded from day to day till October 16 1965 on
which’ date the examination of witnesses was concluded, including the examina-
tion of two witnesses as Court witnesses. Arguments commenced on October
19, 1965. The Management made a prayer that argumenis be postponed because
the Management was unable to serure the services of its Counscl within the short
time allowed. This prayer was rejected. Afguments on behalf of all the other
parties concluded on Oectober 22, 1865. On October 21, 1965 the Court decided,
in consultation with the Assessors and after discussion with the parties, that
another opportunity be given to the Management to make its submissions if it
so desires, and a telegram was accordingly sent to the Management inquiring if
it would avail itself of such an opportunity, A repl\lg was recclved on October 22,
1065 from Mle. Bokaro & Ramgur Ltd. that the Management would be glad to
have such an opportunity. Therefore, November 10 and 11, 1965 werc flxed for
arguments by tge Management. These arguments were heard on those dales,

12, After hearing the evidence and the submissions made on behalf of all
parties, the Court of Enquiry is now submitting its Report on “the causes of and
clrcumstances attending the accident”. The Court of ngulry has had full assis-
fance from the Assessors throughout the proceedings, and it is a matter of great
satisfaction to the Court that the teport is unanimous and has the concurrence of
the Assessors. The Court expresses its deep sense of gratitude for the help which
it has received from them. At every stage of the enquiry the Asgsessors have
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i:laced at the disposal of the Court their mature experience and technical know-
edge in an unstimted measure.

A short historg of the Dhori Colliery, its geology and the method of working
followed in winning coal:

13. It is mecessary to give a short history of the Dhori Colliery, its feologf,
and the method of working followed in winning coal. To the west of Jharia
coalfield is situated, in the district of Hazariba of Bihar, an extenszive and
significant coalfield known as the Bokaro coalfleld. The coalfield derives its name
from the Bokaro river which meanders through this field. It is one of the most
important flelds for metallurgical coal resources.

14. The area of the coal fleld i3 approximately 466 sq. kmg, (180 sq. miles). It
extends over a length of 64.4 kms. (40 miles) and has a maximum width of
11.3 kms. (7 miles). The Lugu hill which forms a prominent landmark divides the
fleld into two parts viz., the east Bokaro fleld and the west Bokaro fleld. The east
Bokaro fleld has an area of 207 sq. kms, (80 sq. miles), while the west Bokaro
field has an area of 258 sq. kms. (100 sq. miles).

15. Dhori Colliery is situated on the eastern part of the east Bokaro coalfleld.
According to the memoirgs of the Geological Survey of India, the coalfield was
examined by D, H. Williams in 1846-47. It was later surveyed b)é T. H. Hughes
in 1866-67. A thorough re-survey of the field was undertaken by A, B. Dutt
Superintending Geologist, Geological Survey of India, In 1944-51. The east
Bokaro coalfield has as many as 29 coal seams of which 19 are of thickness
greater than 1.2 m. (4 ff.) each. In Dhori Colliery, however, only the lower
geams are exposed, the sequence of which is given below in the descending order.

Amlo Seam. e 1.70 to 2.13 m.
Upper Kargali seam, . 10.36 m.
Lower Kargali seam, . 9.32 to 10.13 m.
Bermo seam. . 9.95 to 11.81 m,

Karo group of seams, Including
Phusro seam.

16. Faults and dykes of dolerite and mica peridotite are common as in other
Damodar Valley coalfields. In the Dhori Colliery two dykes, one 1.6 m. (5 ft.)
thick and the other 0.8 m. (2 ft.) thick running approximately in east/west direc-
tion, have been encountered in BI. 10 Incline between 4th and 5th and between
10th and 11th levels respectively. A major fault known as the Dhori-Pichri fault
with a varying throw of 80 m. to 230 m. runs in an east/west direction, It divides
the property almost Into two parts and no seams have been worked on the south
or down-throw side of the fault.

17. The Bermo seam has a thickness of 9.95 m. to 11.81 m. at Dhori. The seam
i3 interbedded with a number of thin shale and dirt bands. Much of the coal is
haord like the Jharia coal and has a banded appearance.

18, The Dhori colliery consists of a mumber of seams such ags Amlo geam, Kar-
ali seam in two sectlons (u}fper Kargali and lower Kargali), Bermo seam, the
aro group of seams including Phusro seam. The following section shows the

thickness of the seams and the parting between them.
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19. We are primarily concerned in the present enqulry with the Bermo seam
which only was being worked underground at the time when the accident took
place. This seam has been quarricd for some distance near the outcrop on the
southern and north-wegtern sides. The remaining portion of the seam extendin
over a strike of about 1830 m. (6000 ft.) and having an area of 114 hectares (83
bighas), has been developed bY the Board and Pillar system from three sets of
inclines, namely, BL. 10A (the letters B & I denote Bermo Incline), BL 10 Incline,
and Amlo (Extension) Incline. In the present workin%s, pillars are on 21:3 m.
(70 ft.) centres with galleries generally restricted to 3-0 m. (10 ft.) wide and

3:0 m. (10 ft.) high, although in some of the old workings the width and height
are more than 10 feet.

20. Initially work commenced in the Bermo seam in 1920. Tt appears that
this seam was not being worked regularly and it is on record that work was
discontinued in 1942 after developing four levels. Underground work in BI.10A
Incline area was re-commenced in 1944 and was discontlinued on 30ih April, 1948
due to excessive coal stock, By then the main dip had gone just below mo. 11
level. Regular underground work in this area was agaimn commenced in 1962.

However, quarrying was being done between 1958—1063. BI.10 Incline and Amlo

Incline were opened between 1956 and 1958, Some quarrying was also done in
Amlo area,

21. The whole mine is developed by pick mining except in a smagll area of the
main dip of BL10A Incline where coal-cutting machines were used. The geam
has been developed mostly in the middle horizon leaving 1°5% to 2-2 m. (5 to 74
ft.) coal in the floor and 6:18 m. (17 ft.) coal in the roof. The first set of workings
(southern part) is served by BI.10A incline and a second outlet. There is also
another incline 173 m. (570 #t.) to the north of the travelling incline, but this was
not used at the time. A segarate travelling road from the surface, approximately
45 m. (150 ft.) to the north and running parallel to the haulage road, was also
provided, A direct haulage worked by a 50 HP, electric motor located on the
surface, served these workinfs. The present development work was bein% done
between nog. 13 and 17 levels. Over and above the main dip in BIL.10A inecline
there were two haulage cross-cuts, which helped to carry the tubs as close to
the working faces as possible. ’

22. The second set of workings was served by BI.10 haulage iIncilne, a second
outlet, and also an incline 317 m. (1040 ft.) to the north of the haulage incline
and a tramming level on the south-west side and a travelling road near the {ram-
ming level. rough the tramming level loaded coal tubs were brought out
and empty tubs were supplied. This level was nearest to the depot. A direct
haulage operated by a 30 cms. X 60 cms. (1273¢24") steam engine was installed
on the surface of BI.10 incline to take out the loaded tubs and supply empties to

the workings of this incline., The dip direction is 73° west; it changes, howaver,
on the southern side.

23. There were two working panels in BL10 incline namely, the cross-cut panel
and the main dip panel (or 4 dip panel), The workings of the main dip (or 4
dip) panel lay below no. 12 level and between nos. 8 and 12 dips and the main
dip. ?l‘hese were served by the main dip haulage road with the haulage engine on
the surface at no. 10 incline., The workings of the cross-cut panel were confined
to nos. 18 and 20 levels and nos. 15 and 29 dips. They were served by the same

surface haulage and a 30 H.P., direct electrical haulage installed underground in
no. 13 level.

24. In the third set of workings known as the Amlo (Extension) incline the
workings had_reached no. 23 level. They were confined to between 10 west dip
and 10 east dip. These workings were served by direct steam haulage engine
30 ¢ms. x 60 cms, (127 24") installed on the surface. The direction of dip of the
seam in the Amlo incline is south 82° west.

25. All the three sets of workings were connected with one another by under-
ground gallerles. There was one connection in no. 4 level between the workings
of BI.10A and BL10 inclines, and there were two connections between the work-
ings of BL.10 incline and Amlo (Extension) incline in no. 13 and no. 14 levels.
The workings of BI.10A incline had extended to a distance of about 365 m. (1200

1t.) from the incline openings. The depth of cover at the dip-most point is about
70 m. (230 ft.).

26. The accompanying plan shows at a glance the workings in the three in-
olines viz.,, BL10A BI.10 and Amlo (Extension) inclines (see Plate I).
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27. From the Regort prepared by N.D. Mitra and A. K, Dey, Geologists of the
Geologica]l Survey of India, at the instance of the Court, it appears that inmediate-
ly south of the workings ‘of the Bermo geam, there i3 a g fault known as the
Gobindapur-Pichri fault (sce Plate II). This tault is represented by 2 well defined
crushed zone. The earlier prospectm% work by A. B. Dutt revealéd that in an
incline driven south of that fault in the Dhori colliery area, a crushed zone was
encountered in the Gebindapur-Pichri fault alignment and due to the faulted
and highly slickensided rocks ihe incline was apandoned. This crushed zone is
exposed on either side of the Barkakana loop railway line near Dhori colliery and
can be traced further east near the bridge on the Damodar river. On the eastern
bank of the Damodar river, the crushed zone is very well exposed and hag a
width of about 100.5 m. (330 ft.). Further west, south of the workings of the Dhori
colliery, it maintains more or less the sagme width. In the crushed zone, a num-
ber of shear fractures, slip planes and small fuults are developed. The Geolo-
gists’ report further shows that the Gobindapur-Pichri fault zone has produced
major structural disturbances in ihe area. The northern upthrown area is, how-
ever, relatively free from faulting, where active mining operations are carried
oul. Minor faults have however, been notlced near some Incline mouths of the
Bermo seam. But the souuthern downthrown side of the Gobindapur-Pichri fault
is trueturally most disturbed. The fault has a downthrow of about 91-4 m. to
1524 m, (300 to 500 ft.). In BI, 10A incline the coal seam upto the 14th level
was free Irom major disturbances, but small scale slips and fractures were noticed
by the Geologists at places in the 14th level, speclally near the first pillar of the
south gallery. The Geologists examined the Bermo seam only upto the 14th level,
the dip galleries and levels beyond the 14th level being water-logged at the time
when the Geologists made their examination. The Geologists further found that
the workings ol the southern galleries of the 15 and 16 levels of BI. 10A incline
as shown on the plan were driven within a distance of about 45-7 m. (150 ft.)
from the Gaobindapur-Pichri fault zone. They further found that Gobindapur-
Plchri fault had brought the upper Karagall seam of the southern downthrown
block almost in juxtaposition with the Bermo seam of the northern area. Upper
Kargali is known to be a gassy seam. Due lo the fault, the upper Kargall seam
on the down-thrown side lies within 6-10 m. below the projected posltion of the
Bermo seam on the northern side of the fault,

The accident and what was found thereafter:

28. We shall now state the facts found as a result of the accident and soon
thereafter, by Officers of the Chief Inspector of Mines and -other persons who saw
the colliery. surface as well as underground, socon after the accldent. At the time
©of the accldent, the Manager of the Colliery, P. N, Chowdhary was away on leave.
“The senior-mosgt Assistant Manager, A. XK. Singh, wasg incharge at the time. The
evidence of the Manager is that the entire body of workers in the mine went on
strike on April 6, 1985, excepling some persons employed In the electrical and
mechanical sections and the monthly pald stafi, The strike came to an end on
May 21, 1965, and on May 23, 1963 P, N. Chowdhary went on leave. He came
back on the night of the 30th, ie., some two days after the accident.

28. The evidence led before us shows that on the night of the accident three
suceessive loud reports were heard and flames about 150 ft. high were seen
emerging from the Amlo incllne. A very wide area was seen covered with a
thick layer of coal-dust around BI. 104, BIL.10. and Amlo Inclnes of the colliery.

. 8. R. Chari, Area General Manager of the National Coal Development
'Corporation, who was examined as a - -Court witness, said that the sheets on the
beds kept on the verandah of his bungalow, on which his children were sleeping,
were all covered with coal dust and =o also the rose plants In his garden. The
bungalow of Chari is situated at a distance of ahout a kilometre from the three
inclines. At the time of the explosion one of the coal-cutting machines was stabled
in the haulage dip of BI. 10A Incline below 16 south level and the other was
lying in the 17 south level off the new cross-cut. disconnected from the source
«of supply of electricity. From the position of the machines it is evident that none
of them was In operation at the time. Naked lights (Hurricane lanterng) were
used {n the mine for the purpose of illumination. TUpto the time of the explosion,
the mine was trcated as non-gassy. There was no mechanical ventilator, the
alr belng circulated by nantural ventllation only. Some stoppings were constructed
in the mine to course the air; but no record of quantity of air passing at any point
at any time had been kept and actually no alr measurement had ever heen

taken.
30. Information of the accldent which appeared to be of the nature of a seriea

of explosions was conveyed by A. K., Slngh soon after 1.30 AM. to various
Authorities, Including the Chief Inspector of Mines and the Superintendent of the

'
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Mines Rescue Statlon, at Dhansar, Dhandbad. The Officers of the Chief Inspector
of Mines, including the Chief Inspector himself, arrived at the colliery at abowd
4,40 A.M. The rescue teams also arrived at about the same time. Rescue operations
were commenced immediately and under orders of the Chief Inspector of Mines
all plans, registers and relevant documents relating to the collery were selzed
by an officer of the Inspectorate,

31. The report of R. G. Deo, Additional Chief Inspector of Mines, gives some
detalls of the damage noticed at the time by the officers of the Inspectorate. Deo
says: “At BI. 10A incline we noticed the followilng damages: (1) the south wall
of the attendance room had been partially damaged; (2) the top of the engine
house of the surface electric haulage had been blown up; (3) the attendance clerk
was thrown over a distance of about 12 m. (40 ft.) frem the attendance room and
was killed, and his body had still not been removed; (4) the 4.5 m. (15 ft.) long
electric pole In front of the incline was complewely bent at the base; some big
boulders of coal were lylng on the track In front of the Incline; (6) the track
had been shifted from 1ts original alignment and the rails were twisted and
buckled; (7) coal dust was seen spread over the whole arca. Near BI. 10 tramming
level we saw a new opening on the south side and some fallen debris, evidently a
regult of the explosion. Smoke was comil&%out of this new opening which was
connected with BI. 10A incline workings. o dead bodles were seen outside the
entrance of the travelling road and the tramming level. The surface haulage room
was badly damaged. One wall had collapsed and the roof had been blown off
over a distance of about 60 metres. We then went to the Amlo (Extenslon)
incline where the damage appeared to be the maximum. A huge quantity of
debris had been collected In front ot the Incline. By a rough estimate this

uantity was about 8,000 tonnes. The surface haulage engine room was aftected.
he mouth of the Incline had collapsed and a coal tub was seen dangling im
front of it. Smoke was issuing out from the openings on the east side. At once
of these openings I took a ‘readlng with a carbon-monoxide detector and I
showed 0.1% carbon-monoxide. The officilating manager told us that two stones
[one weighing 140 kgs, (3.8 maunds) and the other welghing 138 kgs. (3.4 maunds)]
were hurled over a distance of 275 metres (900 ft.) like missiles and one of them
had killed a person who was sleeping on a cot in his courtyard in Amlo village.”

32. A fuller survey of the damage done, both at the surface and underground,
was made by H, R. Mukherjee, Chief Surveyor, who prepared several plans ahowinﬁ
the damage done, These are part of the evidence in the case and will be referre
to in subsequent paragraphs of the Report.

33. Some members of the Rescue teams, it appears, took samples of dir and also
fested the mine atmosphere for gas and carbon-monoxide. Unfortunately, on the
evidence led before us, the exact places from where alr samples were taken by
the members of the Rescue teams cannot be deflnitely flxed. The samples were
sent for analysis to the Central Mining Research Station at Dhanbad and the
ezréxi\{lygis showed nelther the presence of carbon-monoxide (CQ) nor methane gas

4).

34. It appears that for the flrst few days the officers of the Ingpectorate thoughd
that the exploslon might be due to a blown-out shot, Necesgary steps were,
therefore, taken to de-water the dip galleries of BI. 10A Incline for any indications
of shot-firing.

35. On June 4, 1985 the officers of the Inspectorate along with the Manager
and Assistant Manager of the colllery examined No. 15 south level! of BI. 10A
incline. They noticed a haze near the roof of the level and suspected that there
might be gas near the roof. It was then decided to check for the presence of
firedamp in this gallery ,by a Riken Interferometer, M.S.A. Methanometer and a
flame safety lamp. Deo's report states: “The percentages of gas obtalned in the
gallery were as follows:—

Riken M.S.A, Flame
Interfero- Methano- Safety

meter meter Lamp
I ] 3 4
0, 0, ly -
1. About 10*5 m. Inbye of the junction of south companion % % ?
dip, 15 south level 26 26 2-5

a. About 4sm. inbys of the iunéﬁon of south conipanio'n dip.,
18 south level, wherefrom deasd body had been remov-
. . . . . . . . . 4+6 46 40
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1 2 ] 4
3. About 60 m. inbye of the junction of south companion dip, % % %
15 south level, above the lantern N . . 42 44 4@
4. About 85 m. inbye of the junction of south compamon dlp,
15 south level, at the face 3-8 36 3'5

“The readings taken by Methanometer and Riken Interferometer were seen by
the Manager and Asslstant Manager R. P. Singh. They were satisfled that

filredamp, as mentioned above, was present in the gallery. They confirmed these
observations in thelr written statements.”

36. These samples were sent to the Central Fuel Research Institute, DigwadiH,
for analysis. Unfortumately, the sampling bottles developed leaks as they were
not properly sealed, and the Central Fuel Research Institute reported that the alr
samples were not analysed for combustible gases, becauge the sampling tubes were
not greased. The evidence of S. Gupta shows, however, that one sample from the

sam les taken on June 4, 19656 was subsequently analysed and was found to contain
gto the extent of 3.34.

37. On June 8, 1965 further ailr samples were taken from 15 south level. The
results are shown in the tabular statemenf given below:—

S Analvsis Result
Mo. Particulars of semple
9 % % % ; %
o2 6. co H, c14°. N, (By
differe-
nee

1. Sample marked (1),
about 10-§ m. from
ump 1! below roof
evel . . . 1-44 1919 nil Q-60 409 74+ 66

2. Sample  marked (2),
O.g. 1%, 42 gi.e., 03
m. below roof level at
the place wherefrom
dead body had been
removed . . 093 19+ 6o 014 004 476 7513

3. Semple marked (3),
4/4-5% Lamp 11
(i.e. o* 3 m. below the

roof level at the lantern 1+34 20°58 . e 3495 7416

4. Semple marked 1A,
4'5 ecast corner about '
10 $m. from pump . 1-25% 1870

5. Sample marked 5 RL,
east  corner, pump,
2+6 . . . 044 19:17 o 019 237 7713
issample wascollected

(i near the roof level on

the east aide of gallery
close to the pump.)

‘e ‘s 400 76+0%

A sample [marked (4)END., 13, 3-4/4] had been collected at the face of 15 south level gallery alae,

but the sample could not be analysed in the laboratory as the sampling tube broke while attempting
to open the stepper.
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38. These samples analysed by the Central Fuel Research Institute contalned
CT14 as given below:— .

Particulars of sample. CH4

1. Sample marked (1), About 35" from Pump, 1! below roof level (No date

of collection given) . . . . . . . . 4-09
2. Sample marked (2), Q.B. 11, 4-2 (No date of collection given) . . 476
3. Sample marked (3), 4/4- 5 R lamp 1° (No date of collection given) . 3195
4. Sarople marked A, 4 5 eastcorner, 25’ from pump. (No date of collec-

tion given) . . . . . . . . . . 4-00
%£. Sample marked 5§ RL east corner, pump (illegible writing)2-6 . 2-37
&, Sample marked (4) end, 1%, 3-4/4 . ; . . . . . Due to scanty or no

grease in the stop=
pers  while attemnp-
ting to open one,
it jammed and the
tube broke.

39. According to the Rescue Log Book, a dead body was located in the 156
gouth level on May 30, 1965. There were two lanterns—one damaged and ihe other
undamaged. The damaged lantern was near the pump and the undamaged
lantern was about 39 ft. from the dead body.

40. During the Ingpection of 15 and 16 south levels by the Court of Enquiry
and the Assessors, further alr samples were taken from flve places, These samples
were algo sent to the Central Fuel Research Institute for analysls and the tabular

statement glven below shows the results:—

51, CO, 0, CO, H CH, M, (By
No- Details of sample % % % %' A %
aiff)

1. (1) About 34 from pump

collected on 26-6-65 . 1-64 16:90 Nil 007 I1-23 70-16
2. (2) 15 SL tace collected

on 26-6-65 . . 1-24 1409 0 17 0-31 950 7469
3. (3) Face, collected on _

26-6-6%5 . . . 1:25 17-48 0-42 Nil 982 71-03
4- (4) 16 SL face collected

on 26-6-65 . . 044 19-72 009 003 0497 78-75
- 8. (5) Rise off 16 SL collec-

ted on 26-6-6% . 034 19-87 0-07 Nil. 0-78 7894

41, H. 8. Ahuja, Regional Inspector of Mines, and H. K. Roy, Inspector of
Mines, took dust samples from the surface and well as underground working in
all the three inclines. All told 412 dust samples were taken and they were sent
to the Central Fuel Research Institute for analysls. A plan was prepared showing
the places from where dust samples were taken, and this plan is part of the
evidene in the case. The analysls showed that the percentage of Incombustible
matter In the dust samples wag less than what was required ag a precaution
against liberatlon and accumulation of coal dust as per Regulation 123 (5)(b) of
the Coal Mines Regulations, 1957.

Causes of the accident: Two rival theories:

42. From the Stetements of the Cases flled before the Court of Enquiry, it
appears that two rival theorles have been placed before the Court of Enquiry
by the partles. The theory put forward by the Department of Mines 1s contained



" SEC. 3qn) THE GAZETTE OF INDIA EXTRAORDINARY 1307

in their Statement of the Case which recites as follows: “From the data avallable it
appears thal jn 15 south level of BL 10A Incllne of Bermo seam there was an
arcumulation of Aire-lamp within explosive limits. It was ignlied by the hurricane
lantern of a person who entered this gallery. As a result of this ignition a fire-
damp explosion was caused. As there was enough fucl in the form of coal dust
in all parts of the mine, a coal-dust explosion was initiated by the gas explosion
which soon propapated to all the other parts of the mine, namely, the workings
of BI 10A, BIL 10 and Amlic (Extension) inclines.” According to this theory,
there was an accumulation of fire-damp upto the explosive limit in blind gallery
No. 15 south level of BI 10A incline, which gallery was driven over a distance of
about 88 m. (288 It.) from the junction of south companion dip and 15 south
level; 85 a hurricane lantern was found and a dead body was also recovered from
the gallery, the natural conclusion to be drawn (as stated by the Depariment of
Mines) is timt ignition starled in this gallery when the open light came into con-
tact with the cxplosive mixture of methane gas. According to the case put for-
ward by the Department, thiz gallery was not being developed after the termin-
ation of the strike, and no pick nor any hasket were found in the gallery.

43, There was enough coal dust present In the gallery to inltiate a coal dust
explosion, and as s well-known, coal-dust explosions are started most readily
by an explosion of methane. The initlal shock wave from an explosion of a
hody of fire damp, travelled through the air in all directlons, and was instrumental
in stirring up coal dust in the vicinity of the origin ol the explosion, and owing
to the momentary lag while the iInitlatory combustion of coal dust {g bullding
up pressure by the hot gasecus products. the shock wave got ahead of the ex-
plosion. The advance alr waves which made the propagation of coal-dust
explosion possible by sweeplng the dust from floors and walls and mixing it to
make a dense cloud were those developed immediately ahead of the explosion flame
and were due to the pressure of the expanding explosion gases. Thus, a series
ot explosions were propagated, which travelled from BI, 10A to BI. 10 and then
to the Amlo (Extension) incline, thereby causing pgreat damage to BI 10A
incllne, greater damage to BI. 10 incline and the greatest damage to Amle
(Extension) Incline. According to this theory, the directlon of the blast was from
south to north, i.e., from BI, 10A to Bl 10 and from BI. 10 to the Amlo (Extension)
Incllne. 'This theory has heen supported by the Department of Mines, the State of
Bihar. the Indian Natlonal Trade Unlon Coneress and the Colliery Mazdoor Sangh,
the Hind Mazdoor Sabha and the Indian Mine Workers' Federation,

44, The Management has, however, repudiated the above theory and has
glven its own theory as to the cause of the accident. According to the Manage-
ment, the explosion was the result of an act or acts of sabotage. In support of
its theory the Management examined an expert, R. P. 8Sinha, Head of the
Department of Mining, Jodhpur Univergity since October 1, 1865, He inspected
the various inclines on several dates In August, 1965 and came to certaln conclu-
sions, These conclusions were set forth in an afidavit which was later supported
by hiz evidence. His concluslons are: (1) that there was no gas In the mine prior
to the explosion; (2) that the seat of ignition was in the blind dip gallery in the
9th level east in Amlo incline: (3) that the explosion In the aforesald gallery was
due to a coal flre Intentionally ignited by human agency which coming Into
contact with some kind of explosive substance or material such as gun powder
and/or gelatine placed in a contalner was the seat of explosion; and (4) that the
force of the hlast travelled from Amlo Incline to BI. 10 and then to BI. 10A.

45. We have mentloned the two theorles which have been placed before us.
We must make it clear, however, that our enquiry iIs not restricted to the two
“theorles stated above. An exploslon cannot occur unless we have at the same
time and place a source of Ignition and a medium capable of explosive combus-
tlon such as gas or coal-dust in air. The explosive combustion may be initlated

by a wide varlety of causes, and, once initlated, continues ag long as the medium
remains Inflammable.

46. In an enquiry into an explosion like the one at Dhori colllery, in order
to find out the possible or the ﬁrobable causes of the explosion and to find out
the place of ignition from which explosion could have started, it is necessary to

consider the following points separately and to try and collect answers to each
of these pointd. ‘

1. Was it purely a gas explosion or did coal dust play any part In it?

2. Can the place of origin of the explosion be ascertained with a reagsonahble
certainty? .

3. Can the source of ignition be fixed with reasonahle certainty?
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4. Do the underground indications show the direction in which the explo-
sion has travelled?

5. What part did one or more of the following play in the origin and the
propagation of the explosion—

(i) good or bad ventilation;

(i) method of working the mine;

(iil) supervision in the mine;

(lv) geological features in the mine;

(v) presence of coal dust in the mine;

(vi) natural wetness or dryness of the mine workings?

47. From the observations of the mine conditions within a few days of the
esxplosion bg the Chief Inspector of Mines and his officers, and from the Ingpec-
tions made by the Court on June 26 and June 27, 1965, it is clear that coal dust
had played a very important part in the explosion.

48. As a result of the inspection by the Court and the subgequent inspecticn of
all the elecirical apparatus by the Electrical Inspector of Mines, the following
gources of direct ignition of coal dust have been eliminated: (i) short firing—
blown out shot; (ii) electrical sparking in one of the electrical equipments or im
a power cable; and (iii) very intense spark due to some metal coming in contack
with another metal or with stone.

49, That would leave the following two sources of ignition as the probable
causes of starting the coal dust explogion: (i) ignition of fire-damp (CH4), =&
fire-damp explosion resulting in coal dust explosion; and (ii) a very hot flame
from a fire shooting into a cloud of coal dust.

50. After the explosion, when the mine was ingpected by the Chief Inspector
of Mines and his offlcers, the followin gignificant facts were noticed: (i) presence
of CH, (over 4 per ceni) was noticed in no. 15 south level of BL10A incline;
(i) presence of CH, (about 2 per cent) was noticed in No. 16 south level of
BL10A incline; and (iil) a very intengse flre was located in the 2nd dip of No, 8
east level of Amlo ineline. A number of other gigns of small fires as a result of
the explosion were also noticed throughout the mine.

51. Since CH , was discovered in the south side of the colllery workings and a
very intense flre was seen in the north side of the colliery, both after the explo-
sion, a number of factors will have to be studied to eliminate one or_the other’
source of igniting the coal dust and starting a coal dust explosion. If nothin
can be said with certainty even after studying these various factors, at least i
will be possible to say as to which one was the more probable source of starting

the explosion.

52. We have, therefore, to study properly the observatlons that have been
made and investigations that have been carried out to see whether theses would
help us to come to some conclusion about the most probable place of the origin
of the explosion and alzo the most probable source of ignition that started the

trouble,

63. In the 15 south level of BL10A incline, an undamaged hurricane lantern
was found. A dead body was algso found within a few yards towards the north
side of this hurricane lantern, The nature of the damage done to the machineries
lydnﬁ within a distance of a couple of hundred feet of this lamp and also the
machineries in the main haulage dip of BL.10A was very minor. Since gas was
found in this gallery in almost an explosive mixture on the 4th of June, 1963
t.e. on the 8th day after the explosion and since no signs of an outburst of gas
were noticed in this gallery during the days of ingpection by the Chief Ingpector
of Mines, and later on by the Court, it would be reagonabls to suppose that gam
(CH.% was leaking in this gallery from the coal sides and the coal roof in very
small quantities and was collecting in this gallery due to very poor, almost no,
circulatlon of the air In this gallery. Thig gallery had advanced blind for a dis-
tance of about 288 ft. from the last ventilation connectlon. 'This gallery was also
found to be in a very dry conditlon, both on June 4, 1866 when It was first
inspected by the Chief Inspector of Mines after the explosion and alsa
on June 26, 1965 when inapected by the Court. When this gellery was
inspected on June 26, 1885 by the Court, the percentage of (CH,)) was found to
be aver 10 per cent. It may also be mentioned that the gallery just below 15th



Sec. (1) ' THE GAZETTE OF INDIA EXTRAORDINARY 13,

BMouth level, viz. 16th south level, also showed 2 per cent of CH when inspected
on June 26, 1985, even though this 16th south level of BI.10A incline was natu-
rally very wef, with water percolating from thereof and the sides. In order to
find out how many days it would take for this very small leakage of CH4 in No. 15
south level of BL.10A incline to build up to a percentage of 5 and over, the Court
arranged with the assistance of the Chie! Inspector of Mines to flrst clear all
the CH., from the 156th and 16th south levels by means of a fan and then allowin

the natural ventilation to take over once again., After that, daily readings o

CH, percentage in the atmosphere in 15 south level of BI.10A were taken and
these showed that the gas (CH,) was steadily building up and it went upto about
2 per cent. At this stage, however, the rains started and with the drop in
temperature, the natural ventilation in the mine improved and gradually the per-
centage of CH, in the atmosphere in 16th south level went down till it almost
came to nil. The gradual reduction of CH, perceatage In the above gallery
might also be due to the fact that the source of gas in the neighbouring strata
was exhausted by that time.

54. As for the intense flre, which was discovered in the 9th east level, 2nd
dip, of Amlo incline, we will have to study the circumstantial evidence to estab-
lish whether this fire took place before the explosion or it was a result of the
-explosion. During the original inspections, both by the Inspectors of Mines and
also by the Court, no indicationd were noticed nor any suﬁgestjon was made that
this fire could have started, either on its own or through some outside agency,
before the explosiom and could have heen the probable cause of this disastrous
accident, As almost all the explosions start underground fires, either minor or
major in nature, this fire, along with the other small fires noticed underground,
‘was considered to have s%arted as a result of the explosion.

55. Since, however, the Management, at a late stage in the enquiry, has put
forward a suggestion that this fire was actually the seat of explosion and that
the fire was man-made, this theory must be carefully examined and reasonably
correct answers must be found to various questions so that it could either be
accepted or eliminated as the source of ignition which started the explosion, If
this place is to be accepted as the probable seat of explosion, then the under-
ground indications, which would give us an idea of the general direction in which
the waves of expiosiOn might have travelled, must also fit in reasonably well.
It is accepted that an explosion like the one in Dhori does not take only one
glraight line of travel, but spreads out everywhere where fuel in the form of
fine coal dust is available. But in all explosions, it is possible to trace the general
irection of propagation of the flame and establish the path and spread of the
explogion, from the post-explosion observations underground.

b6. Major indications, which have been observed underground after the explo-
sion, and which might give some idea of the direction in which ihe explosion
waves had travelled are: (i) positions of the heavy machinery after the explosion
and the type of damage done to them; (ii) the direction in which the steel rails,
angles, etc. fixed in the sides of the pilllars and used for signal wire supports have
been Bent; (iii) the way the underground haulage tracks have been twisted;
(iv) the positiong in which the broken pieces of wooden roof bars are found after
‘the explosion; and (v) intensity of the damage done to the machineries and also
to other installations in the different parts of the mine.

57. Most of the machineries underground, which were noticed after the explo-
#lon, have been thrown towards the north of their original positions. The post
-explosion positions of the machines in BL.10A incline have only slightly changed
towards the north of their original Eositions. As we go towards the BI10 and
then towards Amlo incline, from south to north, it is observed that both the dam-
:mges done to the machines as well as the distance through which these machines
have been shifted gradually inecrease, The underground elgctrical Laulage situat-
ed in BL.10 incline workings has not only sufferrd the maximum damage to its
-different parts but a number of parts of the haulage, after being broken, have been
thrown a considerable distance towards the north of the haulage. A body was
also found in the gallery which is on the north side of the haulage room. Yt can
be presumed that this body was that of the haulage khalasi and that he must have
been in the haulage room at the tlme of the explosion. The violence of explo-
sion in this part of the mine must have been of a tremendous degree. Not only
the steel and the cast iron parts of the haulage have been broken but these, along
with the electrical motor and the switch gear, have been bodily lifted from their
'ori{.‘%iﬁlal_dpositions and thrown a conslderable distance in the gallery towards the
morth side,

58. From the indications, it can be assumed that the explosion waves, while
iravelling from one incline workings to another underground, had also fried to
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escape towards the surface through every avallable opening. It was observed
from the inspections that while trying to escape through %hese openings, the
explosion waves had caused a certain amount of damage to the mouths of the
inclines as well as to the machineries and the buildings on the surface near these
inclines. The nature of damage on the surface coulg also give us some indica-
tion as to the intensity of violence with which the explosion waves came out from
different inclines. The surface indications show that the maximum damage is In
the Amlo incline area. This would also be some indication that the explosion
started somewhere in the south of the mine and travelled towards the north and
the final waves that came out of the Amlo incline caused a lot more of damage.

59. Now, let us examine the other theory %ut forward by the Management
that the seat of the explosion was the fire in the 8th east level, 2nd dip, of the
Amlo incline and that the explosion waves travelled from north towards the
gouth. This place, 8th east level, 2nd dip, is notl very far from the Amlo ineline
haulage road and the explosion waves, if the explosion had started at ihis place,
would have travelled towards the haulage roacF, i.e. from south to north, and
would have found a quick cscape up thc incline. Since the haulage road was
noticed to have sufficient coal dust after the explosion, a part of the explosion
waves would have iravelled down along the haulage road and gone down to the
workings. Of course, from the seat of ihe ignition itsclf, anothcr wave would
have travelled towards the sputh and found its way down to the other mine
workings picking up the fuel in ithe form of coal dust as it went along. The ex-
plosion wave, however, that would have gone towards the haulage road and then
split up and down, would have bent all the szignal wire brackets in the directiorr
in which the wave travelled. Thus, the signal wire brackets from No, % level
uphill would have been bent towards the risc and the signul wire brackets from

0. 9 level downhill would have heen beni towards the dip ol the seams. This is
not what we see in the mine and even ithe Manager, in his evidence, has stated
that in Amlo incline main haulage road, all the signal wire brackets were bent
towards the rise,

60. As the general travel of the wave of the explosion, if it had started in No. &
east level of the Amlo incline, would have been from the north to the south, this
would have resulted in all the underground machines lying towards the south
side of their original positions, This is not so, as the machines have been seem
to have shifted towards the north of their original positions., The Management
has supplied, along with their Statement for supporting the theory, a plan of the
three inclines. On this plan, the Management's expert has shown a number of
arrows which, according to him, show the direction of the explosion waves as
ascertained from various indications he has noticed underground. He has not
mentioned in his report what were these indications that made him to dccide
the exact direction of the explosion waves, and cven if his statement is accepled
at its face value and all his arrows are accepted ns indlcating the direction of the
travel of the explosion wave, it i3 noticed that a number of these arrows meet i
a common point from where no escape routc for the explosion wave is available
nor has it been shown on the plan. Even if we suppose that the fire in No, § east
level, 2nd dip, gallery of thce Amlo incline was man-made and started before the
explogion, it is difficult to imagine an undergsround fire of this kind starling on its
own a major coal dust explosion. To start a coal dust explosion, lhere must
have been some sort of initiatory explosion or some suitgble physical phenomenon
to ralse coal-dust in air and also a source of ignition o ignite the coal-dust/air
mixture. The Management's original suggestion was thul tlie Jire had been start-
ed with a view to sabotage. But when this particular question was raised im
the cross-examination of the Manager, he suggested that such an initiatory explo-
gion might have been caused due to some explosive hidden inside the heap of
coal which was set on fire or it might have been caused by pelrol kept within
easy reach of the fire. An act of sabotage to cause Joss to the management by
damaging the mine by starting a fire and putting the mine out of commission for
a long time iz one thing; but an act of sabotage with a definite intentien to start
a conl dust explosion, when nearly 300 men_ would be in the mine, is cntirely
another. Actually, the second act would not be a sabotage, but would amount to
an act of mass murder.

81, There are other very good reasons why the theory propounded by R. P!
Sinha and adopted by the Management as its case, cannot be accepted as correct.
The theory has undergone development from time to time. In the first report
of R. P. Sinha submitted on August 1, 1965, he said that on “hoth sldes of the 9th
level, 2nd east dip, of the Amlo incline, there were pleces of charred wood and
the coal was heavily coked in big “lumps which gave the appearance as if the-
fire was set by means of wood on both sldes of the dip gallery and big lumps
of coal were put over it with a view to create a blazing fire such as people do
when they want to prepare soft coke from lumps of raw coal” In bls last report
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dated September 1, 1965, he gald: “I saw big chunks of coke and a huge heup-
of coal about 1 or 2 tons on the sides, This heap of coal caused a suspicion in
my mind that the fire could not possibly be directly connected as a result of the
fire of explosion wave, 1 started out to flnd qut what was the depth of the
burning and found some pieces of wood which were half-charred and appeared
as if they were placed there with a view to set the coal heap on flre.” It is
worthy of note that thcre was no mention of a heap of c¢oal in the report
submitted on August 1, 1965. It was for the first time on September I,
1965 +that R. P. inha mentioned about ‘“the heap of coal”. It is to
be noted further in this connection that an intense fire was raging in this gallery
at ihe time when the Rescue teams were busy in rescue operations. The evid-
ence on record shows that special steps were taken to K/}Jt out this fire and the
fire was put out after about 56 hours, i.e., at about 9 AM. on May 30, 1965. We
find it extremely difficult to believe that “a heap of coal and pieces of half-charred
wood” would be found at the place after the raging of an intense fire for about 58
hours. It is still more surprising to note that what was a heap of coal flrst
became *“freshly out” coal at a later stage of the evidence. It is excecding sirange
that signs of “freshly cut” coal would remain after an intense fire raging for 58
hours and that these signs would be noticed by nobody before the appearance
of R. P. Sinha on the scene. When the Assessors inspected the gallery on June
27, 1965, they noted the condition of the gallery as follows: “When we rTeached
higher up, the Chicf Inspector of Mines showed us the dip blind gallery where
the most severe flre had occurred after the explosion. From the condition of the
roof and sides we could see that the fire must have been very intense.” It is
strange indeed that after an intense fire which had raged for about 56 hours,
signg of freshly cut coal were still found by R P. Sinha.

il

62. The evidence of P. N. Chowdhary, Manager of the Mine, is by itself suffici-
ent to domolish the theory put forward by R. P. Sinha. The Manager was pregsent
when the Assessors visitecf the gallery in gquestion on June 27, 1985. He also
accompanied R. P. Sinha when the latier made his inspections in August 1565.
The Manager as well as R. P. Sinha talked of some broken pieces of earthen pot,
and an earthen pot kept in a hole near the roof of the gallrry. Thesc were not
mcntioned in the flrat report submitted on August 1, 1965. Apparcently, the sug-
gestion was that some explosive substance might have been kept in an earthen
pot. The Manager was asked whether hc showed to the Assessorzs any of fhe
things which he later mentioned as having been found by him and R. P. Sinha
in the 9th level, 2nd east dip, of the Amlo incline. His answer was, “NO”. Then,
the following question wag asked of the Manager by the Court:

“Q@. Mr. Chaudhury, does not it sound astounding that there were these
broken pieces of earthen pot and there was a heap of coke and vyou
did not show these things to Assessors?

“A. On that day I did not see them in that gallery.”

63. If the things (which R. P, Sinha and thc witnesses examined on behalf of
the Management say were found in that particular gallery) were not seen there
when the Assessors visited the gallery, tEe only obvious Inference is that they
were not there on the date on which the Assessors visited the gallery, but were
placed there some time later. It is to he remembered hcere thal the mine was
under control of the Chief Inspector of Mines till July 8, 1965 and thereafter it
wags released in favour of the owner R. P. Sinha's visits underground took place
in August, 1965, -

64. Another surprising feature about the theory of R. P. Sinha i3 this, He
wud asked 1f he could give any opinion as to how the ignition took place in 9th
level, 2nd east dip, of the Amio incline. “He gave the following answer:

“Yes, T think the coal was ignited, but I cannot 3;3! how it wag ignited; prob-
ably by wooden flre because I saw charred pieces of wood under the
coal. [ did not see any container there, but it is probable that some
two or three feet away from the heap of coal some explosive might
have been put in a container with a detonator.”

He was thcen asked by the Courli whether detonation would gencrate a Ilot of
force and objects at the seat of detonation would be scattered. To 1his question
he gave an affirmative answer. If actually the heap of coal in the 9th level, 2nd
cast dip, of the Amlo incline had been first ignited by means of a wood fire and
then a blast generated by detonating some explosive substance, it would be
strange indeed to find the heap of coal still remaining in the same condition as
a man-made heap of coal! The coul would undoubtedly seatter by the blast of
the explosion. urthermore, smoke would come out when the wood filre was
lighted and the smoke would travel either towards the haulage dip or towards

e dip workings so that miners working in the incline would at once know that
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there was a flre in the mine from which smoke was coming. In our opinion, the

theory gropounded by R. P. Sinha is so inherently improbable that it cannot be
.aceepted as correct.

66. R. P. Sinha has undoubtedly high academic qualifications. HT? olso has
had a fair amount of experience, and held high posts both under the Union Gov-
srnment and the Government of the State of Bihar, The theory of an expert,
howsoever eminent he may be, must, however, be judged on merits with refer-
-ence to the evidence given in the case. R. P. Sinha gave some reasoms why he
«could not be present at the time when the Court of Enquiry inspected the three
inclines in question, It is unnecessary for us to examine the correctness of those
reasons, Even if it be assumed that he had good reasons to be absent when the
LCourt of Enquiry inspected the colliery, his evidence as fo the seat of ignition is
demolished by the evidence of the Manager; his theory has inherent improbabili-
ties and there is affirmative evidence on record to show that what he says was
found in the 9th level, 2nd east d(if), of the Amlo incline was not there at all soon
after the explosion. On the evidence given before us hiz theory bresks down
-completely. e may here point out that his opinion that there was no gas in the
mine prior to the explosion is not baged on any aobgervation. He could not ingpect
15 south level of BI.10A incline, because it was under water at the time of his
wislts underground.

66. There is one point on which R. P, Sinha clearly gave misleading evidence,
‘There was some argument before us as o why the air samples and dust samples
taken on June 4, 1965 and thereafter, were not senf to the Central Mining Research
Station, but were sent to the Central Fuel Research Institute, Digwadih. R. P.
‘Sinha said in hls evidence that coal dust samples and air samples are analysed
and examined in the Central Mining Research Station and not at the Central
Fuel Research Institute by reason of a Government circular on the subject. He
was crogs-examined on the point and was asked to give the number and date of
the eircular; he was also asked as to the authority te which the circular was
addressed. R. P. Sinha was unable to answer any of these questions. Then, it
was suggested to him that he was mentioning an imaginary circular which did
not in fact exist. 'To this he said that he had not seen the clrcular himself bat
-somebody had informed him about it. Who that ‘somebody’ was, he did not re-
member. Some two days after, he put in a petition stating that through inadvert-
.ence and faint recollection he had mentioned the expression ‘GGovernment Circu-
1ar’. He said that on actual verification he came to know that there was a resoiu-
tion passed by the Executive Committee of the Central Mining Research Station,
whic}? was subsequently approved by the Vice-Pregident of the C.SILR. recom-
mending that investigations and testing work of the Department of Mines be
done free of charge by the Central Mining Research Station. Obviously, there
was no interdict to the effect that dust samples and air samples should not be sent
4o the Central Fuel Research Institute, Digwadih. R. P. Sinha first wanted the
Court to believe that there was a Government Circular imposing such an inter-
dict and that he was speaking from his direct knowledge. He completely broke
down in cross-examination, and it became apparent that he was saying things
which were not within his direct knowledge. It further transpired that there
wag no interdict of the kind which R. P. Sinha wished to convey in his evidence.

Pindings of the court as to the causes of the accident:

67. From the evidence given before us we are satisfied that there was an
accumulation of fire-damp within exploslve limits in 15 level south of BL10A in-
cline prior to the accident. This body of fire-damp ‘was ignited by the flame of a
naked light carried by a person who entered the gallery on the night of the accl-
-dent. e reason why the person entered the gal ery{ which was not being work-
ed at the time, cannof be definitely fixed. As a result of the ignition, a fire-damp
.explosion was caused and as there was enough fuel in the form of coal dust in
all parts of the mine, 2 coal-dust explosion was initiated which soon propagated
to all the other parts of the mine, namely, the workings of BI.10A, BL.10 &nd
Amio (Extension) inclines. The main cause of the accident was, therefore, flre-
damp explosion Initiating & serles of coal-dust explosions, the seat of ignitlon
‘being near the dead body in 15 south level of BIL.10 incline.

68. There were, however, other contributory causes to which we shall pre-
.tently refer in succeeding paragraphs. We ghall also deal with other circums-
tances nttending the accident. But we must dispose of here two points argued
hefore us regarding the maln cause of the accident. One of the points is
that the presence of CH in 16 south level of BL 10A incline some days after the
.accident goes not necessarily mean that there was an accumulation of methane gas
in that level prior to the accident so as to result in a fire-damp explosion by igni-
‘Hon. The second point argued is that no reasonable explanation has been offered
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by the Department of Mines as to why after the mine had been cleared of all gas
by direction of the Court of Enquiry, there was a build-up of gas for a few days
only after which the percentage of gas became down to almosi nel.

69. These two poinls have a bearing on the cause of accident und should be
dealt with here. As to the first point, we agree that the prescnce of fire-damp
some days after an accident does not necessarily lead to the infcrcnce that ihere
was an accumulation of flre-damp prior to the accident. One must examine all
the circumstances before drawing an inference. In a mine, gas is given off in
threc principal ways—(1l) by gradual exudation or bleeding from the strata; (2)
in the form of “blowers”; and (3) in the form of “outbursts”, We found no traces
of “blowcrs” or “oulbursts” in the prescnt case.

70. Due to the blast of an explosion especially in the localilies where it is
somewhat severe, the strala may get disturbed rcsulting in the tormation of open-
ings, such as flssures, cracks etc. If gas ig present in the strata within easy reach,
it may exude in the workings through such opernung after an cxplosion. in such
a case, evidence in the nature of fresh openings, fall of rool cte. would be there.
No such evidence was, however, noticed 1n the dilferent dip levels of 31 10A in-
cline, where gas had been detected.

71. In view of the long drivage of these gallerics, cspecially that of the 15th
and 16th south levels, the effect of the blast in them was h'ke{y to be the mini-
mum. Blast of the explosion must have also affeclted othcr working faces pro-
bably with more severity, In that case there would have al:o been emission ol
gas 1n those galleries. This is, howcver, not the case. Emission of gas along a
particular zone, which had been affected least by the blast 2f the cxplosion is,
therefore, very significant. This emission must be due to reasors other than dis-
turbance causcd by the explosion.

72. Coming to the theory of distillation of coal as a result of the explosion, re-
ferred to by some of the wilnesses, it is correct that by the distillation of coal,
methane gas is produced. During the explosion, a distillation process 13 no doubl
stimulated as is evidenced by the presence of coked dust. There is, thercfore, a
possibility of the presence of methane gas in the workings after an explosion. 1f
the gas detected in the dip levels of BI.10A incline is the producl of such o pro-
cess, similar aceumulations would also have been detected in other places as well.
Furthermore, the results of the tests for gas made tor the period commencing
June 30 and ending July 7, conclusively prove that the formalion of gas is not
due to distillation of coal, as after the removal of the same from the 156th and 16th
south levels of BI, 10A incline, melthane gas wa3 siill observed to emit.

73. The obscrvations madce after the accident—all tend to show that there was
gradual emission or cxudation of gas in 15 and 16 south levels of BL10A incline—
Gradual exudation means thal the gas is discharged in countlless liltle streams
issuing from all joints and pores in the coa! face. The quantlity of accumulation
may no doubt vary from place to place, depending on the circumstances existing
at the place, and may also vary at different times, depending again on circums-
tances mclucﬁing weather conditions existing al the time; but the accumulation will
be gradual and will iake some timc 1o reach the cxplosive limit. I'rom the obser-
vations recorded in the present case, the accumulation wus 2 per cent to 4 per cent
on June 4, 1965, a little above 4 per cenl| on June 8§, 1965, and about 9 per cent. to
11 per cent on June 26-27, 1965, There musl have been a simitar build up of gas
to the explosive limit prior to the accident. This inference follows from the fol-
lowing circumstances— (i) the evidence on record eliminates all olher probable
sources of ignition except ignition of fire damp in 15 south level; (ii) coking at
the face of 15 south level ingicates flame explosion in that level; (iti) the direciion
of the blast indicates the seal of ignition in BIL.10A incline; (iv,) the prescnce of a
dead body with burn injuries (withoul any signs of violence) and no clothes which
must have been burnt; and lastly; (vi) a naked light (hurricanc lantern) near the
dead body. The accumulation of gas in 15 south level was facilitated by (a) lack
of ventilation; (b) no movement of air as no work was being dune in the gallery
for the strike period and thereafter till the lime of the accident; (¢) dryness of the
gallery; and (d) proximity of the crushed zone of the Gobindapur-I’ichri fault
(to which a reference has been madc cerlier) through which gas might casily
migrate. In view of thesc circumstances it can be inferred wilh reasonable cer-
tainty in the present casc that there was an aceumulation of fire damp in 15 south
level of BI.10A incline prior to the accident.

74. As to the second point, it is necessary to say a few words shout the manner
in which fire-damp is held in coal., It has been stated that the precise munner in
which filredamp is contained in the ‘solid’ coal! is not fully understood, but is
generally regarded as being (a) partly in a state of mechanical imprisonment in
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small cavities, breaks, and flssures, and (b) partly in a state of occlusion. To
account for the presence of large quantities of gas, it is supposed that the gas is
held in a state of occlusion in the molecular interspaces or absorbed on the sur-
taces of capillary passages within the solid substance. Faults are frequentl

agsociated with large quantities of gas, probably because of the existence of soft
and disintegrated coal in their neighbourhood and also because they may com-
municate with several seams. As a rule, firedamp is more prevalent in deep
mines than in shallow mines (although not invariably so). I?atural ventilation
which depends on weather conditions has also a bearing on the accumulation of
filredamp by gradual emission; if ventilation improves, that gas will be diffused and
such d.l.g‘u sion will prevent layering or accumulation,

75. In the present case, it is not difflcult to explain why at the end of the first
week in July the accumulation of gas became almost nil. Firstly, the ventilation
improved as a result of weather conditions and secondly, the source from which

edamp was exuding may have been exhausted. Such a phenomenon is not un-
known in the mining industry, and does not necessarily indicate that there could
have been no exudation of gas prior to the accident.

76. From a study of barometric pressure Ssee Plate II1) it would be observed
that there had been both rising as well as falling barometer pressures during the
post-explosion period—from Mﬂi’l 20 to June 27, 1965, thus affecting the accumula-
tion of gas in accordance with the rise and drop in pressure. In a naturally ven-
tilated mine as in the present case, barometric pressure would play an important
role in ventilation, especially, in view of the shallow depth (maximum—100 m.)
of the mine, thus indirectly controlling gas build up. During the post-explosion
period (May 28 to June 27, 1865), pressure had been on the lower side with nigh
surface temperature, thus restricting underground ventilation, which facilitated
accumulation of gas.

Contributory Causes of the Accident:

77. Having found the main causes of the accideni, we proceed now to consider
the contributory causes. These come primarily under two heads—(a) lack of
ventilation plus the use of naked light in the mine, and (b) coal dust and ihe
failure to treat 1t properly to prevent liberatlon and accumulation.

78. There can be no doubt that ventilation in 15 south level of BI.I0A incline
was extremely poor., The Dhori Colliery is a naturally ventilated mine, The
depth of the dip-most workings is not very great., The mine has a number of
openings, but as has been stated by the Management and it may be accepted as
correct, there were three distinet air circuifs in the mine, i.e., one in each of the
three inclines.

79. Natural ventilation can never be expected to be very dependable, nor can
it be expected to circulate any fixed quantity of air around any working district
or in each of the working faces, and more so when the workings are so shallow.
Natural ventilation also changes the direction of air with the seasons. The venti-
lation is somewhat brisk and more_ air goes down the mine when the surface tem-
peratures are low as in winter and during the rains. It is rather sluggish during
the summer when the surface temperatures are high.

80. The accident occurred on the night of 27/28th May, 1965, days when, accord-
ing to the records placed before ug, the surface temperature had reached the high-
esg The mine was on strike for about 45 days and the explosion occurred seven
days after the mine was re-started after the strike. The Manager had told
R. G. Deo on June 4, 1965 that no work was being done in the 15 south level, and
although this could be worked and was considered as a working place, no work
was belng done in this level and it was left to be worked In the rainy season when
the main dip workings were likely to create great difficulties due t¢ heavy per-
colation of water. In his evidence before us the Manager went back on his ear-
lier statements to R. G. Deo and said that the atatements were made due to per-
Elexity of mind. In our opinion, the Manager was meraely trying to go back on

iﬁ;dearlier statements, which did not suit him at the time when he was giving
evidence,

81, It is admitted that 16 South level had gone about 288 ft. from the south
companion dip without any cross connection. The Manager was asked if the
standard of ventilation was sufficlent. The Manager referred to Regulation 130
of the Coal Mines Re%ulations, 1057 and said that as there was sufficient oxygen

resent in the air in 15 south level, the standard of ventilation required by the
egulation was maintained, The Manager even went to the length of sayin
that if 16 south level had been driven fo a distance of 2000 ft. from the sou
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companlon dip, the standard of ventilation required by Regulation 130 would
still be malntained. In making these statements the Manager showed a depree
of Irresponsibility which appears to ug to be surprising.

82. Regulation 180 requires that it shall be the duty of the owner, agent or
manager of every mine to take such steps as are necessary for securing that there
ig constantlv produced in all varts of the mine helow ground which are not sealed
off, ventllation adeaquate to clear awav smoke and steam: to dilute gases that are
inflammable or noxlous 80 as to render them harmless; to orovide air contalhing
a sufficiency of oxygen: and to prevent siich excessive rise of temperature or
humidity as mav be harmful to the health of persons. It ia clear to us that
sufficlency of oxygen is not the onlv test. Tt was the duty of the manager to gee
that there was ventilation adequate to dilute gases that are Inflammable or
noxlous 80 as to render them harmless. We are not impressed by the argument
that Regulation 130, so far as it relates to Inflammable and noxious pgases, does
not apply to a non-gassy mine. The Repulatlon talks of every mine and makes
no exceotion whatsoever, In driving the gallerv to a distance of about 288 ft.
{without a ventilation connexion) from the south companion dip, the manager
undoubtedly failed to see that there was adequate vantilation within the meaning
of Regulation 130 of the Coal Mines Repulations, 19857.

83, This failure contributed to the accumulation nf fire-damn in 15 south level
Most probably. between 2?nd of Mav and the 27th of May, 1965 nn nne had tried
to enter the gallery and the accumulation of CH. in that gallerv had never heen
notleed, Tt Is not bossible to sav for how long the leakage had been taking nlace
in the gallery. With a very small lepkape and with men constantly going in
and out, the guantlity of CH, that wonld bulld up in the genernl atmosphere of
the gallerv would be small, and az the gafetv lamps were the only means of
detecting the gases (ie., it anv hody ever actvallv checked for ens in thigs mins)
gercéentage& below 2} or 3 of CH, in the general body if air woul? not normally

e detecte ' )

84, Be that as Jjt mav. there he no doubt that ventllation in 15 south level
was 8o poor that it facllitated the accumulation of firedamp. The mine wrag
treated as » non-gassy mine and naked lights were vsed for llumination. The
ugse of a naked Ught in an area where there is accumvlation of firedamp up to
the explosive 1imit is extremely dangerous.

85, As to accumulation of coal dust. cven R. P. Sinha had sald in his evidence:
“Tt would he correct to zay that there wes nresence of rrofuse coal dust in the
colllery”. The cuestion 19 wag this coal dust treated m the menner required hv
Regulation 123(4) and 123(5)(a) and (b)Y of the Coal Mines Regnlations, 1957.
We have already gald that the analysis of the dust =amples taken after the
accldent showed a fatlure to mix the dust with incombnustible matter as reauired
by the Regulation. Clause (4) of the Regulation reonires that In every part of
a mine which is not naturallv wet throuvghout the foor. roof and sides of the
workines ghall, as far as practicable, be kept clear of anv accumulation of cnal
dust. Tt appears that thls clause of the Repgulation was also not enforced in the
Dhori Colliery.

86. R. (. Deo savs in hils report that he was informed that the Safety Officer
(one R. B, Jha) of the Collierv used to analyse dust semmnles in the colllerv
laboratory. The reglsters showing the analysis could not. however, be produced
hefore R. G. Deo. They were produced on June 1, 1965 We have examined
these registera and thev seem tn be all written at one sitHing. 'There are over-
writings which also anpear to be suspicious. At a late stage, the Management
examined one B. N Pathak to mrove that snme lime-stone had heen purchased
from him between Decemher 1984 and March 1865. B. N. Pathak vroved some
vouchers, but did not vroduce his cash hook or sales hook to prove the sale of
lime-stone. In any case., the mere purchage of lime-stone from December 1084
to March 1965 would not show that the conl dust was being nroverlv denlt with
1;1 acc%g'l'mce with the provistons of Regulation 123 of the Cloal Mines Regula-
tlons, .

87. Safety Week ingpection reports of January 1965. nroduced bv the Manare-
ment, glve us an impression that while no arrangements were made in the mine
(which was congldered bv the Insnecting teams a2 a dry mine) for wetting the
coal dust at the working faces. the cosl dust had been cleaned properly and
the working districts were satisfactorily treated with incombustible dust. Tf is
quite likelv that these inspecting teams had moved round a few working nlaces
onlv and thelr report does not necessarily mean that the nther workine bplares
and rondways in the mine were also cleaned and treated with incombustible
dust, Tt is. however, possible. and indeed it is very probahle, that both before
and after the gafety week, litlle or no work was done in this mine cither on the
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coal dust cleaning or on spreading the incombustible dust We are aware that
in a mine workine on pillar and egallerv method. it mav not be possible to keen
all the miles and mles of gallerles undereround completely free of coal dust
But if all the required precanlions are taken systematieally and thoroughlv at
the working faces and inside gll the roads in working districts as well a8 on all
the transvort and travelling roads, the danger of dust explosion will be greatly
minimised Unfortunately, in the Dhori Collicry. vroper precautlong against
accumulation and Tiberation of corl dust were not taken, and the presence of
profuse coal dust in all parts of the mine, 8% noticed by R P Sinha himself, was
one of the contributorv causeg of the accident

Other Circumstances Attending the Accident:

88. One of the circumstances which has been emphasised before us on hehalt
of the Trade Unlnngs is that the Attendance Registers were not kent properly
with the result that, it is pousihble to ascertain, with ahsolute certainty, how
many peonle were undergronnd at the time when the accldent took place 'The
evidence of the Assistant Manager shows that 1the third shift was to bave
rommenced at 130 An, the three shifts being—(1) 930 aA™M to 530 pr - (2D
530 p fto 130 A and (3) 130 am to 930 s He forther admits that
though the register showed that the men of the third shift had pone in at 130
AM, esome of these men were caught in the eyolosion Tt follows  therefore
that the attendance registers did not correctlv show the time of attendance and
some men of the third shift were permitted to go underground even earlier than
130 ant The Manarer admitted that the casualties were heavv beeance some
men of the gsecond shift had not come out when men of the third <hift had gone
in The Manager =anid that he was shsent on the dav of the aeccident and could
not savy under whose orders about 163 people of the third shift were parmitted
to enter underground before time

89 It 1 clear from the above that the attendance reeisters were not proverly
kept and one of the reasons whyv there were heavy casualties was the circumstance
that some men of the second shift had contlnued to stav underpround after the
time when thev should have rome out or some men of the third shift had sone
underground before time This shows lack of <unervision rtesulting in aectual
overlaoning of shifts and amountg tn vinlation nf Sections 36 and 48 of the Mines
Act. 1952 and Rule 78 of the Mines Rules 1955

90 Another circumstance which has beeen hrourht out In the evidence iz the
followine  TUnder Regulation 36(1) (W)Y where the mine i¢ worked on more
than one <hift the owner apgent or the manager shall arrange that during
the afterncon shift and the night shift the mine 19 under the egeneral sunervision
of an under-manafer or assistant manager i any, and of an experienced over-
man in other cases The duties snd resnonsibilitics of an overmen are Inrid down
in Repgulation 43 One of hig duties is that he shall at the end of his shift record
in a honnAd-pared hook kent for the nornose a reneral report on the performance
n? all his duties during the shift Includine anvthine concerning the proner worlk-
ing of the mine and the gdafetv and discinline of nersons emnloved in his district
Under Regulation 34(1) at everv mine one or more cvermen shall be annointed
to hold charge of the different districts of the minc on each working <hift

91. The evidence of the Manager shows that the pngitlon in Dhori Collerv
wag ag follows' for earh <hift there were three mining =irdarq: 9o far as evermen
were concerned, the vositlon was that §n the firgt shift there would be four
overmen and thev would work onlv for flve hours in the mornine shift- for the
next shift thev would work for threr hours and for the 1=st shift that is the
night shift, they would work onlv Iif anv emereency required their presernce
The Overmen’¢ reports whirch have heen flled in Conrt Fivhibit XX show
however, that thev were working continuouslv for 8 hours shiftwlise Tt ig obvlous
from the evidence given that Regulations 34 and 43 were not strictly complied
with This showed a lack of proper supervision

02 A third ecireumstanee which has heon brought out In the evidence i that
the vlang reaiired to be maintained under Feapmlation 59 of the Conl Mines Re-
gulations, 1967 were nnt kent up-to-date. Under that TRegulation, reologieal
features nf the nrea of the mine are to be shown on 2ll undergronnd nlant The
underground nlans which were kent in the Dhori colllery did not show the
Gohindapur-Pichri fault: nor were the other plans kent up-to-date TUnder Re-
rulation 62(2), every wlan or section or anv nart theveof prepared hv or urder
the supervision of s surveyvor <hell carrv thereon certificate hy him to the effect
that the plan or section or part thereof is correct; and ghell he slened and dated
hv ther surveyor and countersigend and deted bv the manarer on everv ocecasion
that the plan or section Is hrought up-to-date Tt ammears that the working plan
of the Bermn seam was not countersipned by the Manager after Septemher 17,
1963, although the plan had been brought up-to-date as on March 20, 1965
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P3. Under Regulation 41(1) of the Coal Mines Regulations, 1957, the manager
shall exercise daily personal supervision and in case of workings below-ground
he shall visit and examine the workings below-ground on at least four days in
every week to see that safety in every respect is cnsured. It appears that the
Manaper did not visit and oxamine the workinas below ground on at least four
days every week to gee that safety In every rcspect was ensured. It may be

ointed out, however, that the proviso to the Regulation states that when owing
o any unavoldable cause the manager iz unable to carry out the aforesaid duties
or ingpections, he shall record the reason for the same in the book kept for the
J;:_urpgie. We cannot, therefore, hold that there was a clear violation of Regula-
ion 41.

_ 94. Regulation 141(2)(a) says that the first inspection of a mine or part which
is re-opened after a discontinuance of mining operations for a period exceeding
seven days shall be made by n competent person with an approved flame saftey
lamp; and during such inspection, no additional light or lamp other than an
approved electric torch or lamp ghall be used. Clause (b) of the sald Regulation
gsaye that the result of every such inspection shall he recorded in a bound-paged
hook kept for the purpose and shall be signed and dated by the person making
the inspection, and countersigned and dated by the manazer. R. G. Deo glving
evidence on behalf of the Department of Mines said that Regulation 141(2)(a)
and (b) did not apply in the present case, bhecause though the mine was not
worked for 45 days on account of the strike, nimping and statutorv inspections
were being made from time to time: therefore, the mine was reelly open and was
not “discontinued” within the meaning of Regulatinn 141(2)(a). R. G. Deo further
said that the iInterprctation which he put on the exoression “discontinuance of
mining operations” was not an authoritative interpretation. but was a matter of
convention which had been accented by the managements of mines. We consider
that this is a matter which should be authoritatively settled, If BI.10A incline were
inspected by a_competent person with an approved flame safety lamp after the
end of the strike, it might have been poselble to detect the accumulation of
firedamp in 15 south level.

95. There is one other circumstance to which we must make a reference hefore
wo coticlude this part of the case. The evidence of V. P. Parti, Inspector of Mines,
shows that he inspected the Dhori Collicry on the 22nd, 23rd and 24th of July,
1964. 'This was the last detailed inspection by an officer of the Inspectorate prior
to the accident. During that inspection, V. P. Parti found accumulation of dry
coal dust all along the haulage incline and also near some of the working faces.
A violatlon revort was sent tn the Management in Scptember, 1984, and a renly
wag received in December, 1964 to the effect that the drv corl dnst along the
haulage Incline and near the working faces had heen rleared. No further action
wag taken by the Inspectoratc in the matter of the aceumulalion of coal dust in
the Dhorl Colliery.

96. V. P. Partl was crogs-examined on the point and he said that he did not
cheek the correctness of the repnrt sent bv the Managemont hecause he thought
that he would do the verification on hig next underground inspection. R. . Deo
was alsn cross-examined on the matter and he said that the Tnspeectorate pursues
a violation report only when it relates to a serious matter; otherwise, the Inspec-
torate is satisfied with the rectificatinn report sent hv the Management.

97. We renlise that it is the management which rung the mine, and it is not
the duty of the Inspectorate to run or manage a mine. Nor can it be exnected
that the Inspectorate would look inte every nook and crannv of a mine, Yet we
think that accumulation of coal dust in a mine like the Dhori Colliery wasg a
serious matter and required greater vigilance.

PART IT
General Obszervations and Recommendations:

98. This brings us to an cnd. so far as the main scope of our engulry is
concerncd. The chilef aim of an enquiry like the one which w¢ have conducted is
"to ascertain what has bappencd. that is, to ascertain the causes of the accident
and eclreumstances attending it. But it has becn well-rerognised in the past that
one of the purposes of such an ennniry is {o eliminste, as far as practicahle,
slmilar causes for the future. This calls for the acrtlve co-operafion of all parties.
We mav he permitted, therefore. to make certain general observatlons, arising
out of the evidence piven before ys. which we feel have a bearine on the question
of preventing a recrurrence in future of a disaster of this nature.

99. Naked lzhts were allowed in the Dhari rolllery. because it was treated as

1 non-gassy mine. The Chief Insnector of Mines had drawn our attcntion fo
his Clreular No. 11 of 1982, dated 12th March, 1067, That circular requires certain
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categories of workers employed belowground In coal mines to be provided with
efficient electric lamps of a type approved by the Chief Tnapector. The cate-
gories of workers to be provided with electrlc lamps Include overmen, sirdars
and other members of the supervisory staff, and also all miners, loaders and
other workers belowground. So far as other workers belowground are concern-
ed, the date by which they should be provided with electric lamps was menfioned
as 31st December. 1964, We were glven to understand that the date was later
changed to 31st December, 1965. We are of the oplnlon that ever In non-gas
mines, all workers belowground should be provided with electric can lamps. This
will greatlv minimise the danger of gas explosion underground. If elecfric cap
lamps had been in use In the Dhori Colllery, the accident perhaps would not
have occurred. When a mine Is treated as non-gassy, a sense of complacency
generally creeps In. 'This sense of complacency can be dangerous, as has been
shown by the accident in the Dhorl Colllery.

100, Circular No. 52 of 1962, issued by the Chief Inspector of Mines, classifies
seams according to thelr gassiness as “nctivelv wassy”. “potentially eassy” and
“technically gassv’. There 1s no difficulty about “actively gassy” and ‘“technically
eassy” seams. The evidene led before us has elven rlse to a difficulty about
“notentially gassy” seams. The declaratlon of seam ag a ‘motentially gassy”
seam denends on n gas survey carrled out in the workings of the mine. ‘'The
gag survey Includes checking for gas and collecting alr samoles from the general
body of alr as well as horeholes nut in the worklngs specially for the purpose.
The evidence of R. G. Deo. Additional Chief Inspector of Mines. glves one the
impression that the survey referred to above 1¢ to be made bv the Inspectorate
occaslonally. In the course of arguments bhefore us, the Chief Inspector of Mines
anbmitted that the survey had to be made by the manarement. So far as the
Thori Collierv ia concerned, no such survey was made. We consider it necessary
that the nosition should be made clear as to which authority will conduct the
survey contemolated bv Clecular No. 52 of 1962, Such a survey assumes very greaf
importance when the working in a seam are in the vicinity of an area affected
by geological disturbances.

101. Regulation 124 of the Coal Mines Regulations, 1957 lavs down that in a
mine where =afetv lamps are not reaulred to be used by or in nursuance of the
Rerulations. it anv working has anproached within 30 metres of a known dyke,
Adefault or other geolneleal disturbance, the competent person apvolnted to make
inspertiong chall. durlng the course of such Inspections, test for the presence
of Inflammable vaa with an approved flame aafetvy Iamn Tt la a matter for econ.
gideration if the Umit of 30 metrez lald dnwn in the Rerulation 11 a safe UYmit
or not and we recommend that 1t be considered in consultation with the Geolo-
glcal Survey of Tndia.

102, Tt is well known that even a very exverienred man cannot nlwavsg detect,
with a safetv lamn CH., In a mine workire, if the nercentage of CH:. in the
atmosphere ic less than 2. An ordinary sirdar. even if he keensg in touch with
rag testine In a laboratorv, 18 not lkely to detect gas unless the percentage in
the atmosphere {s over 2.5.

108. In our oninion, In future. all the minine sirdars. the shot Aring «irdars.
and the overmeri should be trained to detect the prezence of CH, In the mine
atmosphere. Wa nalgo rerommend that this endorsement for gas testing on the
certificate of all the tining sirdars, the short firing s=irdarg and the overmen
should be revalidated vperlodically. Necessary sfeps should be taken to ensure
that all such persons who do not possess gas testlng endorsements on thelr certl-
ficates get this endorsement within a reasonable period.

104. Whenever flame and/or electric safety lamps are used In anv mine, gassy
or non-gassy. the orover maintenance of thess lampa in good and safe working
condition should be the duty and responsibllity of the management of the mine.

105. Ag to the accumulation of coal dusf. we have already stated that fhis is.
a serlous matter and anv violation of the necessarv precautions against coal dust
as lald down in Rewulatlon 123 of the Cnal Mines Requlations. 19587 must he
pursiied vigorauslv and relentlessly if the danger of coal dust exploglon is to be
minimised. If the acceplance of this recommendation necessitates the
atrenethenine of the staft of the Inspectorate. we are clearlv of the oninion that
the gtaff ghould he sfrengthened: beceause coal dust explosions are the greatest
Aaneer to the mining industrv and such exnloslons are almost Invariably inftisted
by firedamn explogions and fhese remire (a) the presence of an explosive fire-
dammn-air mixture; (h) a source of {enition, and (¢) a length of road-way or face
unprotected agalnst the propagation of an explosion.
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106. In some countries the danger of coal dust explosions, particularly in gassy
mines, has been sought to be minimised by the erection of stone-dust barriers.
There are two types of barriers known as “light barriers” and “heavy barriers”.
The Question whether such barriers can be introduced in non-gassy mines was
casually referred to before us. We did not, however, hear the parties in full on
this question and we leave it to the Department of Mines to consider the suitabi-
lity of introducing such “barriers” in these mines in this country in the light of
all the relevant factors, including expense. We have particularly in mind the
introduction of stone dust barriers in those connections between widely separated
areas like the two connections between the BIL 10 incline and the Amlo incline
and one connection between the BI.10A incline and the BIL.10 incline. Such con-
nection may not be necessary for mining purposes, but are made only for ad-
ministrative convenience.

107. We further consider that the psychological difference in the minds of the
workers, the officers and the management between a gassy and a non-gassy mine
Is s0 enormous that once a mine iz congldered non-gassy, it is presumed that
there exists no danger of explosion and that no speclal precautionary measures
are required to be taken. While we consider that it will be a wrong remedy
to declare all the mines as gassy mines, we strongly feel that it iz tlme that
some common precautions should be introduced In all the mines, gassy and non-
gassy, especially in the working faces. Leaving the important task of testing for
gas entirely in the hands of the present day sirders, overmen and with the help
of a safety lamp, is certalnly not very safe. Every mine must be required to test
tor gas in each working face and also in all places within a distance of, say, 300 ft.
from the working face by means of a more accurate and a more sensitive instru-
ment than a safety lamp or by analysis of samples of air. This can be done
once a month or oftener and by an assistant manager or the manager, possessin
either a second class Manager's certificate or a first class Manager's certificate,
this work is divided between the manager and the assistant managers in a colliery,
it can be done easily, systematically and regularly.

108. When a mine is naturally ventilated, the law does nol even require the
manager to arrange for taking regular measurements of air going into the different
-districts. Thus, the manager has no ldea as to how much of air goes down in
a mine, how much of it leaks out to the return side, and how much of it actually
finds its way to the working faces. In gassy mines, under the present law, the
whole mine has to be ventilated by a mechanical ventilator fixed on the surface.
Wetﬁortx_sider that even in non-gassy mines, steps should be taken to ensure hetter
veptilation.

109. We understand tbat the Technical Committee on Mines Safety Standard
has already made some recommendations regarding standard of wventllation in
non-gassy, gassy and very hot mines, which were circulated by the Chief Inspec-
tor of Mines in his Circular No. 11 of 1964. The Committee had also recommend-
ed that the ventllation standards should be prescribed in the Mines Regulations
themselves. This questlon may now be seriously considered. In case of a natural-
ly ventilated mine, it is practically impossible to achieve the standard as recom-
mended by the Technical Cornmitiee. As such, In the Regulation itself, the term
‘adequate ventilation’ should be explained in fuller detall incorporating the
guantity of air ete. asg specified in the Committee’s recommendation.

110. Non-gassy mines, which are very small or at their initlal stage of develop-
ment and for which a speclal relaxation should be obtained from the Inspector
of Mines in writlng, may be allowed to depend entirely on natural ventilation.
Even In such mines, the relaxation should be renewed every year by the Inspecto-
rate after inspectlion. In other non-gassy mines, the velocity of air current in
the development workings should be maintained at not less than 0-5 m. per
second. It is understood that in the case of a good, naturally ventilated mine,
no mechanical means of ventllation I8 necessary. In case the natural ventilation
doeg not meet the above requirement, auxillary fans In the main return way,
or a fan on the surface with suitable capacity should be installed.

111. Another thing thai must be enforced is the distance to which a gallery
can be driven “blind'. Normally, it should be obligatory to make ventilation
connectlons as soon as the gallery is driven a pillar and a half length or 150 ft.
from the last ventilation connection, whichever may be more. Special exemption

?‘aa}i’t be glven by the Chief Inspector of Mines, where necessary, to exceed the
1mit.

112. The Safety Week Idea, introduced by the present Chief Inspector of
Mines, 18 a very good idea; but it is liable to be mis-used. Safety weeks should
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not be used only to win prizes by making special efforts during a fow weeka just
before the sufety week commences and then completely relaxing and neglecting
all the safety precautions afterwards. But ihe Safety Weck should be utilised
tor the purpose for which il was introduced, namely, to emphasise special as-
pects of safety and t{o make every one salety-conscious, to make workers more
safety-ininded and Lo impress on every body that safety 1s a common concern
of all who work in the mines and not only of the statutory stalf and of Mines
Ingpectors.

113, Certain other suggestions for preventing a recurrence of a disaster like
the one that occurred in the Dhori Colllery werc also made before us, such as
(a) nationalisation of coal mines; (b) natlonalisation of sirdars and overmen; (c)
discharge, dismissal and suspension of managers and assistant managers with
the consent in writing of the Chiet Inspector of Mines; (d) the crealion of a pool
of technlecal and competent persons, etc. These suggestions ralse very broad and
general questions, involving many consideratlons regarding which no evidence
has been given belore us. Theretore, we have not thought fit to examine thcse
suggestions and we make no recommendations with regard to them.

114. As to rescue operations, we have two suggestions to make. The Log books
of the Rescue teams were produced before us. They contained many overwritings
and erasures. Some members of some ot the Rcscue teams took alr samples
which were subsequetly sent for analysis. It was difficult to make out from the
Log Books the particular places from where the air samples were tpken. We
consider that in future there should be p helter distrlbution of work amongst
different teams who are called upon to carry on these early 0£erations; those
who are entrusted with the duty of taking air samples must make clear entrles
showing lhe particular place or places trom whlch samples arc taken. Other
teams who are busy with rescue or recovery operations, should not be entrusted
with the task of taking air samples. The log books should be printed books with
appropriate columns so that they would show at a glance what work has been
done and at what place in the mine, It is Important that during these early
operations no vital evidence is destroyed, or opportunity to make valuable obser-
vations lost. It s equally important that covidence is not gathered in such a
way that confusion is caused at a later stage. It Is also important that adequate
-facilitles for a scientific analysis of air samples arc provided as expeditiously-ag-
possible, durlng these. early operations.

115. A suggestlon was made hefore us that there should be n Resgcue Station
within a radius of five miles from each mine. We did not exaimne the suggestion,
because the cntlre scheme of Rescue stations was not under consideration before
us.

116. We must, however, express our ‘appreciation of the way in which recovery
operations were carried out as effectively and as expeditiously as was possible
in the circumstances which prevailed afler the accident in the Dhori Colliery.
These operations were carried out under great stress and difficulty. Unfortu-
nately, there was no survivor underground. Therc was commendable co-operation
of almost the entire mining community in these ecarly operations; even the re-
covery of such a large number of dead bodies presented difficultlies which were
met by the combined efforts of all.

117. Another suggestion which was made before us related to the indentifica-~
tion of dead bodies. A number of dead bodles could not be identifled in the
present case, The Chief Surveyor showed in a plan prepared by him ihe places
where dead bodies were found and gave certain numbers to the dead bodles. The
post-mortemn examination on the dead bodles was done by a number of doctors
and either the numbers given to the dead bodies on pasted slips of papers were
lost or the numbers were not known to the doctors. The resuit wasg that except
for one doctor, the other doctors followed their ogwn numbering and it was diffi-
cult to identity the particular dead body on whlch the post-mortem examination
was made.

118. The Department of Mines may well consider whether sorme sort of a brass
token should not be given to each worker in a mine. The token may be worn round
the neck by means of g thread or may be carried as an armlet, If our recommen-
dation about the use of electric cap lamps is accepted, identification would become
eagicr; because each cap lamp bears a humber and a register must then be kept
ghowing the number of the cap lamp issued to each worker. We are making no
gpecific recommendation on this point; but are suggesting that the matter should
be considered by the Department of Mines so that identification of the workers,
after a big accident, may not create difficulty or confusion.
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Rule 22 of the Mines Rules, 1956—Recovery of Expenses:

110. We have been addressed on the question of recovery of expenses de
Ru'e 22 of the Mines Rules, 1955. The Rulc is not as clearly z:vorded pas one lrfrﬁghi
wish and certaln difficulties of In erorctatlion have arisen in respect of it. It
is clear enough from the Rule that the condition precedent tor the recovery of ex-
benses thereunder is that the Court of Incuiry must find that “the accident was
due to any carelessness or negligenc-e on the parl of the manavcment”. The ex-
pression ‘‘management” has 1ot been defined in the Mines Act or ithe Rules made
thereunder, but Rule 46 indicates ihat the cxpression includes managers, under-
managers and others who hold a position of supervision ot management. The ex-
pression “owner”’ is defined in Section 2 of the Mines Act and it states inter olig
that any contractor for the working of a mine or any part thereol shall be subject
to the Act in like manner as if he werc an owner, but not so as to cxempt the
owner from any liability. Under the old ru'e, a court of inquiry aftcr finding that
the accident was due fo carelessness or negligence on the purt of the management
could order the owner, agent or manager to pay all or parl of the expenses of the
inquiry. In case of fallure, the amount so directed could be recovered by the dis-
tress and sa’e of any movable properiy be]onging to owner, agent or manager. In
the new rule the words “agent of or manager” have been intentionally omitted and
this omission now makes the owner liable to pay all or part of the expenses of the
inquiry even though the accident may be due to the fault of agent or manager.

120. So far there is no difficulty. The difficulty arises when one considers the
ambit or scope of the Rule, What does the expression “cxpenses of the inquiry”
mean? Does it contemplate the recovery of expenses which the parties, several in
number, have incurred in the enquiry mcluding the fees of their lawyers, or does
it conten&plate the expenses which the appoiniing authority has incurred in appoint-
ing the Court of Enquiry and Assessors under S.24 of the Act and in the proceed-
ings before it. Reading the Ru’e as a whole, the latter seems to us to be the true
scope of the Rule. In the Newton Chickli court of inquiry, V.R. Sen J., (as he
then was) said, “This rule doeg not contemplate award of costs lo parties in the
enquiry. The expenses of the enquiry, in my opinion, refer lo expenses incurred by
Government in connection with the enquiry. These include the c¢xpenses of
summoning witnesses, in paying the travelling allowances of the court znd of the
agsessors and payment to the staff and other incidental expenses. It may be pointed
out that the expression ‘costs’ hes not been used in fhe Rule There 15 another
reason why the expression referred to in the rule cannot include costs incurred by a
partv. There is no machinervy by which a private party can recover costs awarded
to it”. In the Amlabad enquiry. B. P. Jamuar J. (as he then was) said. "The ox-
pression ‘expenses of the inquiry’ used in Rule 22(1) of the Mines Rules 18355 means
expenses of the court of inquiry’. Accordinglv. the cxpenses incurred by the Mines
Department for the court of “inquiry will legitimately come within the n.eaning of
the Rule 22(1) of the Mines Rules, 1955 but not the expenses incurred by the

parties.

121. The Rule does not lay down any method by which the expenses are to be
calculated. In ordinary litigation costs follow the event, and the successfnl party
gets costs accordine to rules of the Court laid down for the purpose. Rule 22
geems to leave to the Court of Enquirv to specify the manner or method of deter-
mining the expenses ag also the {ime within which the payment iz 1o hn inade. One
view which has been expressed is that the Court of Enquiry is not a Court of per-~
manent jurisdiction; it becomes functus officic on the submission of ils report under
sub-3, (4) of 5. 24, and no order can, therefore, be made under Rule 22 after the
submission of the report. The other view is that the Court of Enquiry retains juris-
dietion to work out its own order as to the recovery of expenszes, and quantification
of the expenses belng a mere ministeria’ act. can be madce subsequentlv by the
person who is appointed to hold the inquiry. This latter view must now be accept-
ed as correct. because it was approved by the Subreme Court in S, 5. Grewal w,
Bhowra Kankanee Collleries Ltd. 1963 B.L.JR. 133 The Supreme Court has held
that the Court of enquiry does not become functus officio after submission of its
report and is competent to quantify the expenses Jater on in accordance with the
direction contained in the report of enquiry and that the crder guantifving the ex-
penges is an order of a miner ministerial nature, with which the ausessors are not

required to be associated.

122. From the findings which we have piven. it is clear that the accident was
due to the nepligence on the part of the management in the matter of (a) fallure
to take precautions against coal-dust as 1aid down in Regulation 123. and (b) failure
to maintain the standard of ventilation as required by Regu'ation 130 in respert of
15 south level of BL10A Incline which was driven to a distance of 288 ft. without
any cross-connection. The accident was caused by a firedamp explosion injtiating
a coal-dust explosion Tt was what is called “a iruly joint explosion”.
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128. Under Rule 22 of the Mines Ru'es, 1935 the Court of Enquiry direcls the
owners of the mine to pay part of the expenses of enquiry, namely. to the extent
of two-thirds of the expenses incurred. o statement of cxpenses has been flled
before us by the appointing authority or the Chief Inspector of Mines. The ¢x-

nges will quantified after a statement of expenses has been flled and scrutinised

v the Court. The amount directed to be pald by the owners will be divided

equally between (1) Messrs. Bokaro & Ramgur Ltd, and (2) Messrs. Sarangarh
Coal Co. (Dhori), the Raising-cum-Selling Contractors, who are both owners with~
in the meaning of the definition given in 8. 2(1) (1) of the Mincs Act, 18952. The
pﬁlyment must be made within six months from the date of the quantiflcation of
the amount.

Conclusion

124. In conclusion, we must record our sense of apprcciation of the essistance
given to us by the parties and their legal representatives. We consider it a mat-
ter of great satisfaction that the parties fu'ly co-operated with us during the en-
q&ﬂrﬁl and that a1l of them helped in keeping politics and Irrelevant matters out of
the inquiry.

126. The Court of Enquiry also records its sense of appreciation of the services
rendered by the staff placed at the disposal of the Court v Enquiry. The members
of the staff have rendered ungrudging and untiring services. The Secretary to the
Court of Enctujry (Prem Gopal Mathur) had to bear a very heavy burden, and he
performed his duties with exceptional industry and devotion to duty.

1268, We append to this Report (1) copies of the proceedings of the Court
(Appendix 1), (ii) depositlons of witnesses (Appendix II), (iii) Statements of the
Case filed by the parties (Appendix III), and (iv) reports submitted by R. P. Sinha
(Appendix IV).

127. All bu'ky documents including Exhibits, plang and maps, have been made
over to the Chief Inspector of Mines.

128, The plates have been prepared with the assistance of the Geological Survey
of India, for which our thanks are due to them.
(8d.) S. K. Das,
Court of Enquiry,
Dhori Colliery Accident.
Agssessors:

1. (8d.) P, K. GHosH

2, (84,) 8. C. Dy

3. (8d4.) B, H. ENGINEER,
November 26, 1965.
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