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REPORT 
OFTBE 

COAL MINING COMMITTEE. 

CHAPTER 1. 

Introductory. 
1. ApPOINTKUT AND TEllHS 01" RUEJlENCB.-The Coal Mining 

Committee wu appointed by Government of India Resolution. 
No. M. 9aa of the 29th October 1936 with the following t8fIllS of 
relerence:- ' 

.. The Government of India have, for some time, had under 
consideration the question of devising measures for ~9_nserving 
the c~al_a88eta of this country by improving the methods- of' 
extraction and pr.uentin.Jr~JI.v_oidable waste. The serious 
extension of fires in the main coalfields· has added urgency 
to this problem and, by increasing the danger to life, brou~ht 
into prominence the necessity of affording greater protection. 
to persons employed in mines. 

Certain emergency steps have been taken with the con
currence of the Legislature for the protection of the 
miners, but the Government of India have reasons to 
think that these are not likely to prove adequate in 
future years. A very large amount of coal is now standing 
in pilian, and' its extraction must necessarily involve a larger 
degree of danger than is ordinarily attendant on the driving 
~f galleries by which the bulk of the coal has been extracted 
in the past. It is also probable that losses of coal due to 
lires and collapses will in the future be more extensive than 
lhey have been in tlia past unless proper steps are taken. 
rhe Government of India have accordingly decided, as already 
I.nnounced in the Legislative Assembly, to appoint a Com
nittee of experts to inquire into the methods of extracting coal 
lDderground and to J'eport on the measures which should be 
;aken-

(i) to secure the safety of those employed on this work, and 
(ii) to prevent avoidable waste of coal. 

IC In connection with part (i) the Committee are asked to> 
~onsider specially- . 

Ca) the dangers arising from underground fires; 
(b) the dangers arising from collapses of workings; and 

B 



2 

(0) the suitability of the ex,plosives in use, and of the 
method~ of using and storing them. 

" In connection with part (ii) the Committee are asked to 
.consider specia~y- . 
{a) the control that should be exercised over mining methods 

to ensure that a substantial proportion of the coal 
is not rendered incapable of extraction j 

(b) the extent to which it -is desirable and practicable to 
enforce the partial or complete filling of the space 
from which coal is removed by incombustible material; 
and 

(0) the manner in which the cost of any action that may be 
recommended· should be met. 

H The Committee will be constituted as follows:-

Chairman. 
Mr. L. B. Burrows, C.B.E., Commissioner, Burdwan 

Division. 

Members. 
Sir Jehangir Cooverjee Coyajee, Kt., I.E.S. (retired), late 

Professor of Political Economy and Philosophy, Andhra 
University. 

Mr. J. Mackie, Agent, Eastern Coal Company-, Limited. 
Mr. H. K. Nag, Agent, Chasnalla Coal Company •. 
Mr. -N. Barraclough, Inspector- of Mines. 
Dr. M. S: Krishnan, A.R.C.S., D.I.C., Ph.D., Geologist, 

Geological Survey of In«!.ia. . 

Secretary. 

Mr. M. Ikramullah, I.C.S. 

H The inquiry of the Committee will be limited to the coal
fields in Bengal, Bihar and the .Central Pl'Ovinces and its 
headquarters will be in Calcutta. It is expected to assemble 
about the end of November 1936." 

2. PROCEDURE AND TOURs.-The Committee assembled in 
Calcutta on the 23rd November 1936, the Chairman and Secretary 
having spent the previous week drafting the various questionnaireli 
(gelleral, landlords, railways, iron and steel companies, ropeway 
companies and special) in consultation with the Chief Inspector 
of Mines. We first discussed and approved these questionnaires, 
. drew up a provisional tour 'Programme including the mines to be 
inspected, and settled the names of the witnesses to be asked to 
answer the questionnaires and appear for an oral examination. 
Leaving Calcutta on the 30th November, we were occupied till 



d.e 2211d D~(;ember vittitinf;\' 25 mines in the Jharia and Raniganj 
}'jeIJ,. {Jne afternoon was occupied in a visit to the iron and 
1!ted .'0115 at llirapur. After the Chistmas holidays, during which 
almost all of us ,..ere engaged in various lines of enquiry neces
.itating reading and research, we examined witnesses at Calcutta 
up to the 10th January. On that date we proceeded first to Asan801 
where we namined 13 ,..itnesses till the 20th January. We then 
'Visited the Sarampur and Joktiabad Collieries in the Giridih Field, 
and thrre mines, includinf;\' the Bokaro and Kargali Quarries, 
in the Bokaro Field, returning to Dhanbad on the 24th J anu
Ary; 17 witnesses were examined at Dhanbad from the 24th 
.Tanuary to the 4th February inclusive. Returning to Calcutt.a 
OD the .'lth Februarv, we examined more witnesses there till the 
10th February whe.i we left for the Central Provinces. Between 
the 11th and the 16th February, we visited 2 mines in the Pench 
Valley Field and 2 in the Chanda Field, and examined 1 witnesses 
At Parasia and Chanda. Reaching Nagpur on the 17th February, 
we examined one witness on behalf of the Government of the Central 
Provinces. Returning to Calcutta on the morning of the 19th 
February, we f'xaminedour, last lot of witnesses till the 27th 
F..,bnlary, and tht'n discussed our evidence till the 12th March. 
The JillCu8sion8 were complete and the recording of the decisions 
arrin!d at on the variou8 issues simplified considerably the draft
ing of our Report. Each draft Chapter was sent to the memben 
al it was completed, and the 1\'hole Report was finally discussed 
b .. twHn the 5th and 10th April. The Committee then dispersed, 
and the Chairman and the Secretary saw the Report through the 
pres8 and wound up all business connected with the Committee 
by the 20th April. Thou~h we took rather longer than the 3} 
month .. originally contemplated, 11'8 do not think that our work 
could have been completed any earlier without sacrificing much 
of its usefulness. There are, on the contrary, some points, e.g., 
re8t'arch, which .'e should have liked to examine more fully, but 
we hope that on the whole no important issue has been scamped, 
and that the arguments on which we have relied have been suffi
ciently documented and supported by relevant statistics. 

3. lJINES nSITED AND WITNESSES EXAMINED.-Altogether we 
inspected 34 mines and went underground at 24, the re~ainder 
being visited to see fire areas, damage to surface by sub~ldence, 
etowing arrangements, etc. The total number of witnesses 
-examined was 72 including 11 to whom questionnaires were not sent. 
Questionnaires were Bent to 83 persons and bodies altogether of 
whom 13 did not reply at all, and 9 either did not come or wish 
to be questioned ora~ly. A.B. most of the technical witne~se9 ~hanged 
their written repbes conSIderably under oral exammatIon, we 
think that, with the possible exception of Mr. J. E. Phelps 
(W. No. 39) the written evidence which was .not subjected to oral 
1!xamination and discussion may be safely dIscounted, more espe
cially as there ill sufficIent complete evidence on all the points 
involved. 

B2 
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4. ATTITUDE OF CALCUTTA ASSOCIATIONS.-We regret very much 
that the three leading Associations of Calcutta (The Indian Mining 
Association, the Indian Mining Federation, and the Indian Col
liery Owners' Association) did not either reply to our general 
questionnaire 01' nominate representatives for oral examination~ 
'l'hough a few commercial firms (Messrs. Macneill & Co., Bird & 
Co., .Tardine, Skinner & Co., Anderson, Wright & Co., Shaw, 
Wallace & Co., and Mohatta Brothers) did deal with our ques-

~
ionnaite,· and send representatives for examination, the. y naturally 

did so with primary reference to their own mining interests, and. 
e feel that these three Associations should have given us the

. advantage of their opinions as representative bodies. The general 
questionnaire was . sent to all of them and the first reply was· 
from the Indian Mining Association in letter No. 1099-R. of the-
4th December 1936. Their Secreiary said that, alter careful study 
of the questionnaire, his Committee found it " impossible for them,. 
as representing the Indian Mining Association, to answer certain. 
questions, e.g., 54 and 55, regarding which opinion among the 
members of the Association is likely to be divided ". The letter
went .on to say that " many of the questions can only be answered. 
by individual coal companies or mining engineers, and it is under
stood that, in fact, this questionnaire has been issued to a number 
of individuals". For these reasons, it seemed to the Committee
that the usual procedure of obtaining the views of each member,. 
and unifying them as the Association's answer, " would be useless 
on this occasion, partly for lack of agreement, and partly for' 
the impossibility of replying as an Association to such questions. 
as No. 35". The Committee disclaimed any disinclination to. 
co-operate with us and added that" they would welcome a discus
sion with your Committee at a later stage in your deliberations 
when the replies to your questionnaire have been considered and: 
your recommendations are takillg form" . We were asked to< 
" appreciate that, if these recommendations prove to. be commer
cially impracticable, effect could not be given to them, at least 
with the assent of the coal trade, and possibly thel;efore my
Committee may be able to give valuable guidance to you later". 

5. This communication was carefully considered by us and 
our Secretary was authorised to reply as follows in letter No. 20& 
of the 9th December 1936:-

.. 'While my Committee accepts withQut reservation your' 
assurance that the decision not to answer the generalques-; 
tionnaire as an Association is not due to any disinclination 
to co-operate, but is based on certain practicai difficulties, my 
COll1!lll.ittee still hopes that these difficulties will not prove 
insurmountable. I may say, in this connection, that tIle
general questionnaire has been sent to seven other Associations, 
and that, as no simila.r objections have been received from, 
those Associations, it is presumed that they are sending in' 
written replies in due course. It is not necessary for your
ARI'IOdation to answer every question. 'rhose questions (such~ 



4l. No. 35) which cannot be replied to a8 an A88OCiation could 
be omitted, while other queatiollll, about which opinion among 
yOUl' member. ia likely to be divided, could be 8Jl8wered with 
an indication of luch difterencee of opinion without any defi
.nite conclusion on the part of your Association. 

While YOUl' AlIOCiation mUit of course adopt any procedure 
it pleases to ascertain the opiniollll of the members, my Com
mittee understand. that the Committee of your Association is 
representative and that it hal the power to express ppinionl 
·on behalf of those whom it represents. -

The Coal Mining Committee hopes therefore that the matter 
will be recollllidered, and that it will not be deprived of the 
valuable &88iltance expected from your writte, replies al an 
Alsociation and from the oral examination of two of -your 
representatives. Even if your Association does not adhere to 
it. previous decision, it will not now be poasible for the written 
replie. to reach my Committee by the 20th of December nor 
for your Association's representatives to appear for oral 
uamination on the 2nd January 1937 as fixed in the draft 
programme by my Committee. There will, however, be no 
difficulty in extending the date for your Association's written 
replies to about the middle of January, the oral exammation 
()f your Association'. representatives being taken early in 
FeBruary. 

As rpgards paragraph 7 of your letter, mr Committee is 
unable at present to say what procedure wiI be adopted at 
a later stage., but there seem to be certain obvious difficulties 
in the way of a personal discussion by my Committee with 
your Association as luch. In the first place, it would hardly 
be possible to have such a discussion with your Association 
without also having similar discussions with other Associations 
representative of the coal indUitry and trade. In the next 
place, the Government of India would probably have to be 
.consulted as to the advisability of discussing with anyone the 
probable recommendations of my Committee before our Report 
hal been submitted to the Government of India or been pub
lished. Finally, my Committee finds it a little difficult to 
lee how, if yOW' Alsociation i. unable to reply to the general 
questionnail'fJ ,88 an Aasociation, it would be able to discus. 
the probable lleoommendationa of my Committee without pre
viously c.onsulting all its members or be able to speak repre
sentatively lor the coal trade as a whole. If your Association 
is able to take this responsibility, an informal discussion, with 
the approval of the Government of India, may be of advantage, 
but in that case there should evidently be no difficulty about 
.ending in written replies to the general questionnaire within 
the limits referred to above." 

6. The Committee of the Indian Mmmg Association Teplied 
(m Jetter No. .. oo-.!./1131-R: of the 18th \ December 1936) that 
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they had reconsidered the matter, but still did not find it possible
to submit writtEln replies. They also repeated their request for 
an opportunity to discuss -,informally the effects of our recommenda.
tions . were likely to have on the coal trade from a com:mercial 
point of view. ' 

. 7. About the same time, the Indian Mining Federation (in 
letter No. M. L. 2073 of the 18th December 1936) and the Indian 
Colliery Owners' ~ssociation (in· a letter dated the 26th Decembel'l" 
1936) declined similarly to reply to our questionnaire or send 
representative for examination, while making much the same
request for a later discussion of OUY recommendations before' they 
were finally submitted. The Indian Mining Federation said that 
there wepe technical questions and others" over which any unani
mity of opinion cannot be expected" . The Indian Colliery 
Owners' Association, after first asking for and obtaining time to 
send in their written replies, said that" owing to great divergence-
. of views amongst the members, my Committee have come to the
conclusion that it would serve no ,purpose in doing so on behalf 
.of the Association ". 

8~ Later on, the Committee of the Indian Mining Federation 
took the lead (in letter No. M. L. 57 of the 25th January 1937) in 
asking us to supply them, "with purports of evidences so as to 
enable them to examine the same which may help the Committee
of the Federation to formulate their opinion and to thoroughly 
discuss the whole question with your Committee". We replied 
(in letters No. 632 of the 27th January and No. 648 of the 28th 
January 1937) that, because of the reasous given for not answering 
our questionnaire nor sending representatives for examination, we' 
were unable to see any advantage to ourselves in discussing our 
proposed recommendations with the Indian Mining Federation as· 
a representative body. It was added that our sittings for examin
ing witnesses were open to the public and that summaries- of the 
evidence were appearing regularly in the press. Copies of these
letters to the Indian Mining Federation were sent to the Indian; 
Mining Association and the Indian Colliery Owners'" Association 
for information. ' 

9. We have considered it necessary to- cite the above correspond
ence somewhat fully because we believe' th~t this· is the first time' 
that such impor~nt Associations h~ve decl.med t?' take th~ resP.on
sibility of deahng, as r~presentat~ve bodIes, WIth .questIonn.aues
relating to any trade or llldustry lssued by an offiCIal comnuttee. 
So far as we are concerned, these Associations have voluntarily 
waived both their right to be heard as representative bodies, and 
their claim to speak with any authority on the various problemS' 
connected with the coal trade and industry. This is unfortunate
from every point of view, but the choice ~as not .been o,?rs. 
Having declined to be heard as sources of lllformatlOn subJect 
to examination, these bodies could haldly expect to be heard iDl 
discussion as representative or authoritative. 



10. We may add that, almost 8imultaneously with its first 
l~tt~r o~ the 4th Dec~mber 1936 to UB, the Indian Mining A880-
clahon INued to all lUi member8 Circular No. 128-R. of tIle 5th 
December 1936 in which it said:-

.. While not wishing to interfere with the intention to 
obtaiD individual opinion8, the Committee of the A8BOCiation 
consider it advisable that some meaBure of agreement be 
arrind at with regard to certain point8 and I give below the 
opinioD 01 the Committee on some of the questioll8. It iB 
suggested that members might advise their mining engineer! 
to reply on the lines indicated, provided, of course, they are 
themselve8 in agreement." 

ThpD followed 8ugge8ted replie8 to Queltion.I 23, 24, 43, 
1-1, 18, 47, 48, /j(J, fAl, 56, 59 and 62. Many written replies 
from individual witneNe8 show that those witne8ses were influenced 
by these 8ugge8tions, and we find it somewhat difficult to under· 
ltand why the A8BOCiation did not directly answer at least these 
questions and submit their opinions to the test of examination. 
In almost every instance, the individual witnesses who followed 
the AlI8Ociation'. lead over these questions altered their views 
under examination and agreed, for example, that the Mines Depart. 
ment must be represented on the Statutory Authority, and that a 
case had been made out for the conservation of India's coal 
resources. Another significant fact is that the member firms were 
asked to advi8e their mining engineers to reply on the lines indi
cated provided these members themselves were in agreement. 
That the mining engineers employed by these firms might also 
not be in agreement 11'88 apparently not considered of sufficient 
importance to be mentioned. This is, as we have said, 'signi
ficant' because of the subordinate position of the coal industry 
relatively to the coal trade, a point to which we will return in 
greater detail in a later chapter of this Report. 

11. ACKNOWLEDGllENTs.-We wish to acknowledge, with thanks, 
the very material aS8istance which we have received from the 
Mines Department, the Geological Survey, and the Oommercial 
Intelligence and Statistics Department. Besides giving valuable 
evidence himself, the Chief Inspector of Mines has always beeD 
ready and willing to give us any relevant information he had avail
able or could collect. We were always well received and generously 
entertained in every coalfield we visited, our special thanks being 
due to Messrs. Shaw, Wallace & Co. for their hospitality and help 
during our visit to the Pench Valley Field. We were strangers 
in a strange land in the Central Provinces, but we were made to 
feel quite at home, particularly by His Excellency the Governor 
who kindly entertained some of us at Government House in 
Nagpur. 
- 12. We wish also to express our appreciation of the sernces of 
our Secretary, Mr. M. Iuamullah. He has Deen responsible 
throughout for all arrangements in connection with our tours and 
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meetings, has handled successfully a large mass of evidence and 
:lther information" and has also helped materially in the prepara
tion of our Report. 

13. OUTLINES OF REPORT.-Our terms of reference covered -the 
·coalfields of Bengal, Bihar and·· the Central Provinces, but the 
Central Provinces will be dealt with by itself in a. separate 
.chapter and most of our Report will be concerned with Bengal 
.and Bihar, and more particularly with the Raniganj and the 
.Jharia Fields which are the most important in India from the 
stan~point both of production and of the problems we- have to 
-conslder. 

14. Beginning with a chapter on the history and methods 
-of mining, our Report will go on to describe the nature and uses 
-of Bengal and Bihar coals and the present conditions in the coal 
irade and industry. The problem of waste will then be considered 
with particular reference to collapses, fires, floods, and explosions. 
Next will come the problem of conservation with particular reference 
io the available reserves of good quality coal. Then will follow 

_special aspects of wast.e and conservation, such as coal in pilla.rs, 
the operations of the Coal Grading Board, and coal under railway 
lines, 'rivers, roads, etc. 

15. This will complete our survey of the relevant facts and 
:figures, and the ground will have been cleared for a chapter on 
_general economic considerations applied to Indian conditions. 
Here we shall point out the practically universal trend towards 
State control over coal mining, and explain how rationalisation 
-operates as a via media between nationalisation and free competi
iion. This will lead naturally to the measures we recommend to 
deal with the situation in India. We will first suggest the further 
measures of control necesRary over methods of first working, 
section-working, and depillaring. 4Then sand-stowing will be con
sidered in all its aspects, viz., the supplies and l'eplacement of 
tiand, its extraction, distribution and underground placement, the 
cost of stowing and the extent to which assistance will be necessary, 
and how, and from whom the funds rare to be provided for such 
assistance. Finally, we, shall suggest a Statutory ,Authority to 
-control compulsory stowing both for safety and conservation, and 
fihall deal with its proposed functions, constitution, and cost. A 
-chapter will then be necessary giving full details of the -additions 
and alterations necessary in the Indian Mines Act and Regula
iions. Some recommendations on miscellaneous points which have 
not arisen earlier will then have been made, and we shall 
eonclude with a chapter on the coalfields of the Central Provinces 
and a summary of our conclusions and recommendations. 



CHAPTER II. 

Bistory and methods of mining in Bengal and Bihar. 
16. ANCIENT MllWfG.-Remains of old slag heaps within the 

oCloal.bearing are&ll, and such namell of villages and localities as 
Kalipahari (black hill), Damodar (fire in womb), Barakar (big 
mine), and Angarpathra (charcoal.stone) indicate that in olden 
time. coal wal used for fuel and reducing iron ore. 

17. RANIGANI FIELD.-The earliest exploitation of coal for 
.commercial purposes dates back to 1774 when Messrs. Sumner and 
Heatly were granted permission by Government to raise and 
4espatch coal from a large area at Sitarampur in the Raniganj 
Field. Work was, however, abandoned after the first consignment 
.of 2,500 maunde had been transported to Calcutta by river in 
1175 and found inferior to En~lish coal. No further prospecting 
~al done until 1814 when Mr. Rupert Jones was deputed by Gov
ernment to examine the area. With Government assistance, he 
.opened minel at Egara village near Raniganj which were taken 
over and worked until 1835 by Messrs. Alexander & Co. and 
later by Messrs. Carr, Tagore & Co., both of Calcutta. In 1824, 
Messr.. Jessop & Co. opened mines at Damulia and N arainpur 
and worked them until 18:J9 when they were transferred to Messrs. 
Gilmore, Homfray & Co. In 1843, Messrs. Gilmore, Homfray & 
.co. and Messrs. Carr, Tagore & Co. amalgamated to form the 
Bengal Coal Co. which is today the most important coal-producing 
ot"ompany in India. Messrs. Apcar & Co. were also among the 
pioneers in the Raniganj I"ield and were the first to ,JIut, down 
.hafts near Sitarampur to work the Dishergarh seam. V 

18. Development was slow owing to the lack of transport faci
lities, the only means of ('onveying coal to the Calcutta market 
being shallow and unsafe boats used during the monsoons on the 
Damodar River. The opening of the East Indian Railway as far as 
ltaniganj in 181)5 was followed by more rapid development, and 
the increasing demand for coal for railway and industrial pur
poses resulted in a IIteady increase of output. The extension of 
1he East Indian Railway to Barakar in 1865 gave development a 
further impetus. . 

19. GIRIDIR FIELD.-In 1871, the East Indian Railway acquired 
t'xtensive coal-bearing areas at Giridih and opened mines there to 
lueet their coal requirements. v 

20. JRARIA FIELD.-The occurreucp. of abundant coal in the 
Jharia area was first mentioned by a J~ieut. Harryngton in 1839. 
In 1858, Messrs. Borrodaile &: Co. applied to the Court of Wards 
for a lease to mine coal in the Jharia estate, but no lease was 
/!'ranted. The first geological survey of the area was made by 
Yr. T. W. H. HU(l'hes in 1866. and further attention was drawn 
to the Field in 1887 bv Dr. V. Ball of the Geolo/!,ical Survey. 
The coalfield was next examined in 1890 by Mr. T. H. Ward on 

( 9 ) 
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behalf of the East Indian Railway and was then estimated to
contain about 804 million. tons of good quality coal. As a result 
of llIr. Ward's report, the Ellst Indian Railway extended their 
line from Barakar to Katrasgarh in 1894 and also laid down a . 
branch line from Kusunda to Pathardih in 1895 .. Mining leases 
were taken up by various companies and individuals, and the
rapidity of development may be judged by the increase of output 
from, I,Q9Q tons in J694.-to g_p!.ilJiol!, JQn!! in __ lltol, and then w
tlie largesf"oulput olinyneIuln-liidfa; -lli1:90o:-Meanwhile the 
Bengal-N agpur Railway had projected a line from Midnapur to 
Bhojudih, but this was objected to by the East Indian Railway. 
The dispute was settled by the acceptance of the Weightman 
Report in 1901, and the Bengal-N agpur Railway completed their 
main line .to the Field and also cpnstructed a line from Bhojutlih 
to Gomoh h.Y 1904. The completion of the Grand Chord line of 
the East Inuian Railway in 1907 made Dhanbad an important 
centre of the coal trade. 

21. BOKARO AND KARANPURA. FIELDS.-The actual date when: 
these Fields were discovered is not known, but they were first 
examined by Mr. D. H. Williams between 1846 and 1848, ana 
were geologically surveyed by Mr. T. W. H. Hughes in 1866-67. 
Development of the Bokaro Field commenced in 1915 and output 
steadily increased from 190,000 tons in 1916 to over 1 million: 
tons in 1922 and 2 million tons in 1928. The output in 1935 was· 
1,331,272 tons. Production from the Karanpura Field did not 
pommence until 1925 and reached 424,536 tons in 1935. 

( 
22. PRODUCTION GENERALLY.-Between 1880 and 1919, the pro

duction of coal doubled every ten years, but this expansion has not 
been continued and is not likely to be resumed so far as can be 
seen at present. 

23. EARLY METHODS OF MINING...-The earliest mining of coal in
India was confined to quarrying the outcrops of thick seams, the 
quarries being extended to the dip until the amount of over-burden 
made further exploitation uneconomical. Work could only be 
done by daylight and had to be suspended altogether in the mon
·soons. Later, galleries were driven from the qu"arries and labour 
was gradually induced to work underground. :rhe lamps used.: 
consisted of small pots containing vegetable oil and cotton wick, 
and the water from the galleries was carried out by women in 
earthenware pots. The g-alleries were usually of reasonable dimen
sions and the pillars, though small, were sufficiently strong t()
support the superincumbent strata at these shallow depths. As 
superstitious fears disappeared, night work was introduced. 

24. The next stage began when the more enterprising owners 
realised the limitations of quarry-working, and began to sink 
inclines and shallow pits, and introduce winding' and hauling
arranO"ements. The head-gears consisted of two tall brick pillars 
suppo~ting- a wooden ~ross-bar and. pulley, while the wi~ding
machine, known as a gm, was a vertical drum turned by ammals: 
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or women, the coal being raised at the end of a hempen rope in II 
large basket or bucket and water in a leather container. The 
area worked from each shaft was limited by the distance coal and 
.ater could be carned economically by women from the working 
"laces, a new ahaft being sunk when this limit had been reached. 
One mine, with a leasehold of 3,500 big has and working a seam 
18 feet thick, had no less than 58 openings, the idea in those 
days being apparently "more holes, more coal". 

25. The expansion of railway facilities was followed by an 
increasing demand for coal, and this resulted in the gradual 
introduction of steam pumps, steam winding and hauling machi
nery, and more substantial headgears of wood or steel. Yet at 
this time the sinking of a shaft 200 feet deep was still considered 
a reDlarkable achievement. 

26. PILLAR AND STALL HETHOD.--On account of the comparative 
thieknl'88 of the seams to be extracted, the pillar and stall method 
of working was adopted throughout the coalfields of Bengal and 
Bihar, and this method, 01' a modification of it, has continued 
alDlost universally until now. The pillar and stall system consists 
of driving roadways or galleries in fbI' seam and forming more 
or 11'88 rectangular pillars, one set of galleries being usually driven 
paralll'l, or almost parallel, to the strike or level course of the 
sl'am. while another set of galleries is driven more or less at right 
angles to the former on the full rise or dip of the seam. At first, 
the galleries were generally driven at the top of the seam, floor coal 
bl'ing thl'n cut out until the galleries were of the full height of 
thE' SE'am. This occurred even where the seam was as much a9 
40 fel't thick. . 

2;. In order to facilitate ventilation, and to provide a maximum 
nUDlber of working places in a limited area, the pillars were of 
amall dimensions. but the galleries seldom exceeded 10 feet in~ 
width. Systematic lay-out of workings was the exception rather 
than the rule. the galleries being set off by a sirdar or by the 
miner himself, and then driven without direction lines as nea 
to the level or dip course as .the miner himself could judge, thel 
result being that the pillars were more orten than not, extremely\ 
irregular in shape and size. 

28. lIines were, however, still of shallow depth and natUI:ally 
wet, coal-cutting machines and fast haulages had ~ot been. intro
duced, and the quantity of explosives used for coal-getting was 
negligible. Danger from coal dust had not arisen, nor had in
flammable gas been encountered in sufficient quantities to be II 
serio liS menace to miners using open flame lamps. 

29. The final operation before abandoning a mine was to redu~e 
the pillars to a size sufficient to support the strata above, no 
attempt being made to extract the coal remaining in the pillars .. 
The leases in those days usually required that mining operations 
should be conducted in such a manner as not to damage the surface. 
and the payment of heavy compensation was usually provided for 
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j~ such d~mage was caused. The methods of working were thus 
cucumscnbed by the leases because the landlords considered that 
uninterrupted cultivation and income from surface land justified the 
loss of 20 to 40 per cent. of the coal. As mining methods improved, 
less coal was extracted in first working and pillars began to be 
regarded DlOre as a reserve for subsequent recovery than a means 
.of support. The landlords then began to demand an additional 
premium or ~alami before granting pillar-cutting rights. This 
.also encourage a the maximum of extraction in first working, and 
was therefore unsound from a mining point of view. Such terms in 
leases and such demands by landlords still occur, but are not satis-

. factory either to the landlord or to the mine-owner, and are definitely 

. not conducive to safety nor to the proper working of the coal. 
30. IMPROVEMENT IN METHODS.-As underground workings went 

to greater depths, the sizes of pillars were necessarily increased, 
hut it also became customary to make galleries from 10 to 15 feet 
in width. The arrangements for pumping out water played an 
important part in the lay-out of workings and the productive 
.capacity of mines. Steam pumps became necessa,ry, but their 
limited range of operation involved the winning of a high per
.centage in first working. It was also the use of such pumps, 
which were comparatively inefficient and a conSltant source of 
trouble and anxiety to the management, that caused much .of the 
pillar-robbing because, when a breakdown occurred and. the dip 
working faces were flooded, output had to be maintained by dress
ing or robbing pillars or by removing roof or floor coal from 
.galleries. }'rom about 1910, the introduction of electric pumps, 
with increased efficiency, unlimited range of operation and greater 
;reliability, brought about a gradual change in mining methods and 
.allowed the formation of much larger pillars with a much smaller 
percentage of extraction in first working. The subsellue'nt intro
duction of coal-cutting machines into some of the larger. mines 
also tended to reduce the incentive to obtain coal easily by robbing 
pillars. The introduction of electrical machinery into mines has 
had such a striking effect on the lay-out of workings, and the 
reduction of pillar-robbing, that a clear line of demarcation can 
be drawn on many mine plans between the workings before and 
after the general discontinuance of the use of steam. Steam pumps 
are, however, still in use in the majority of the smaller mines. 

31. INCREASE IN DEPII.LARING.-Until 15 or 20 years ago, most 
()f the output was obtained from galleries and comparatively little 
pillar extraction was attempted. Most colliery managers preferred 
to delay this final stage of working as. long as possible because 
they foresaw its difficulties and dangers. During the last 15 or 
20 years, the percentage of coal obtained from pillars has steadily 
increased until it now exceeds the percentage taken from galleries. 
The percentage of coal extracted in iirst working has a direct 
bearing on the amount of coal that is likely to be lost by pre
mature collapses and fires, and also on the difficulties and dangers 
incid~ntal to the final operation of depillaring. At the end of 
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1921, a careful estimate of the quantity of good quality coall 
.tanding in pillars in the Jharia _Field showed that the quantity 
,,-as no 1_ thaILl3Jf!1J!jOQ tons. Since 1927, pillars containing 
(;:3"25 millio~ 0 good quality coal have been extracted or 
lost in that Field. Both in the Jharia and Raniganj Fields, the 
extraction of pillal-s has resulted in numerous collapses and fires, 
and in many major accidents involving life. A later chapter of 
our Report deallJ comprehellsi"ely with the causes of such collapses 
and fires, and gives a brief account of the more important losses 
lrhich have occurred. The quantity of good quality coal now 
,tanding in pillan in thl'se two fields eJ[c_e~4L.295_ million tons, 
about one-quarter of which is in pillars formed prior-"lo-,u28, 
and los!ll'1I such as have already occurred are certain to recur 
during the future extraction of these pillars by present methods. 

32. STAGES OF MI!UNG BY THE PILLAK AND STALL METHOD.-Fo; 

ruany Yl'aJ'l after the commencement of mining by the pillar and 
stall method in any coalfield, the costs of production are com
paratively low because workingj are at ~halIQw depths and expen
live organization and machinery are not essential. Further, major 
accidt!nts involving lOllS of life are not likely to occur because 
no pillar extraction is done. Then comes the second stage when 
depiUaring has to he undertaken to maintain output, such depil
lining' being usually commenced in the shallower workings. 
During this stag'e, major accidents and losses of coal by fires and 
collap8l's begin to occur. The sl'Cond stage merges gradually into 
a third one in which as much coal is rl'Covered by pillar extraction 
all by driving galleries. During this third stage, major accidents 
and losse8 of coal both increas6 continuously unless mining engi-
DH'J'I take careful .tock of the situation and make radical chaDge~ 
in their methods of working. Finally, the last stage is reached! 
when the coalfield is approaching exhaustion and practically the 
whole output is being obtained from pillars. Durmg this !ltag!!, 
pillars are being extracted at increasing depths and, unless
advontage has been taken of previous experience to improve miDing 
ml'thods, the loss of life by accidents, and tlie loss of coal by 
('ollapses and firl'8, must become very heavy. In the Jharia and: 
Rani~anj Fil'ld~, the third 8ta~e has been reached and accidents 
and 1088l" of coal have therefore increased very considerably' 
durinJr the 1)1\8t 10 years and may be .expl'Cted to go on increasing
unll'ss radical changl'8 in mining methods are made or enforced. -

3-3. ACCIDEl'I'TS ASD I.OSSES INEVlT-'BLE WITH EXISTING METHODS.· 
-The extraction of pillars from any thick seam of good quality
coal in the Jharia or Raniganj Field is likely to be followed by 
spontaneous h<lating aud fire whl'ther the pillars are suootalltial 
or not. In both Fields, there are seams lying one above another,. 
and a fire in an upper seam is a constant source of danger if 
pillar extraction in a lower seam is attempted without stowing 
to maintain intact the Mtrata between the seams. In the Jharia. 
Field, such seams are seldom widely separated; in one part of 
the Field, there are three seams containing !i3 fee.t of coal inc 
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110 more than 145 feet of strata, while in another part two seams 
containing 24 and 18 feet of very good coal are separated by only 
JJ. few feet of strata. In the Raniganj Field, though the seams 
..are generally more widely separated than those in Jharia, there 
are some areas in, which similar conditions prevail. Besides in 
.both :Fields, there are very thick and fiery seams from which'the 
.extraction of more than half the coal is not possible without 
stowing. 

34. The greater the thickness of a seam the more hazardous 
is the operation of depillaring unless stowing is done simulta
neously. 'In thick and friable seams, or seams in which cleavage 
is very pronounced, it is almost impossible to keep the sides secure 
.even at moderate depths, while in seams exceeding 12 feet in 
.thickness the testing and supporting of the roof to secure t;afety 
;becomes proportionately more difficult as the height of the work. 
:ing places increases. Hence, during the extraction of pillars in 
seams exceeding 12 feet in thickness, accidents by falls of roof 
.and side, by falling props and by wind blasts cannot be prevented 
.even where supervision is strict and competent. 

35. PANEL SYSTEM.-In order to prevent extensive premature 
.collapses and assist the control of fires, the· workings in many 
jnines have been laid out on the panel. system during the last 10 
years. This modification of the pillar and stall method is worked 
by dividing the mine into small areas of a predetermine«l size, 
.each area being surrounded by a' barrier of coal through whjch 
.only a limited number of roadways is driven sufficient for haulage 
:and "entilation purposel'l..A fil"e occurring within a panl'l can be 
.quickly and effectively sealed off from the rest of the mine, the 
.stoppings required for this purpose' being small in number and 
limited in size.' - . 

36. Our evidence .-discloses conSlderable difference of opi;Uon 
.. egarding the merits of the panel system. Of the technical wit
nesses who gave evidence on the subject, 33 were in favout' of 

1I:he system and 4 against it. 'fhe latter included, however, the 
"'representatives of the National Association of Colliery Managel·s. 
:(W .. No.1) who pointed. out that the panel system is_ compara
tively inflexible, involves IIJ.ore waste of coal, and is no more 
effective for purposes of stability and fire control than the pillar 

:and stall system provided the dimensions of galleries and pillars 
,are satisfactory. 

37. The general opinion is that, without stowing, the loss of 
coal in panel barriers is from ~O to 30 pel' ~ent. ill: a~d.ition 
.to the loss ordinarily caused .durmg the extractIOn of mdlvldual 
·pillars, the determining factors being depth from the suda;e, 
thickness of the seam, nature of the coal and the probable penod 
"of incubation. The last of these determines the size of the panels 
within barriers, but it is difficult to decide what the perIod of 
.incubation a«;tually is when workings are being laid out. 

~'I . 
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38. It appeara to u. that the advantage. of the panel system 
.re a. follolll".:-

(i) The factor of eafety is increased in that fires can be more 
readily isolated, while the isolation is also more effective. 
Rapidity in isolating an area as soon as the first signs 
of spontaneous heating are observed is of great import
ance; the quicker the isolation is effected, the more 
likelihood i. there of the fire being quelled before it 
become. incandescent. 

(ii) I)anel. reduce the danger of stoppings being destroyed 
by wind blast following falls of roof within a depillared 
area. 

(iii) The stabilieation of pillar areas is a88isted. 

(iv) Panel barriers form .. breaking-off .. barriers and prevent 
weight being transferred to pillars outside the area of 
pillar extraction with the result tluit crushing and pre
mature collapses over large areas are reduced. 

a9. The dill8dvantagea of the system are:

(i) It il ftlatiyely inflexible. 

(ii) The percentage of coallost il greater unless it is possible 
to reduc.e the thickne81 of a barrier, or remove a part 
or whole of a barrier, during lubsequent extraction of 
pillara in the adjoining areas. 

(iii) If fire takes place before all pillars within a panel have 
been extracted, the remaiulDg pillars are usually lost 
in addition to the 1088 in barriers. . 

(iv) It hal been found in practice that a subsidellce does not 
ordinarily reach the lurface unl_ the depillared area 
approximates in width and breadth to the depth of the 
Beam from the aurface. Panell should therefore be 
designed of sUI:h a size al to permit of a subsidence 
taking place to the surface within the panel so that the 
weight il not transferred to pillars in adjoining panels. 
If, however, the seam lies at a considerable depth, the 
extraction of all coal within such panels may not be 
p088ible within the period of incubation. 

40. After carefully considering all the advantages and diead-
. vantages of the panel system in the light of the evidence and 

our own experience, we are of opinion that, if principles of first 
working are laid down and enforced in the manner we shall 
propose later, the necessity for the panel system will be consider
ablv reduced because areas about to be depillared can be flexibly 

"i80iated by stoppings. Even with the suggested principles of first 
working, however, it would be possible to provide barriers capable 
of isolating comparatively large sections or areas of a mine within 
which smaller artificial panels could be formed either with sand 
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or stoppings between pillars, the result being that, if any unfore
seen difficulty or danger arose within any such artificial barrier,. 
it could be restricted completely within the bigger section sur
l'ounded by barriers. Ordinarily, no such difficulty or danger 
should arise with small galleries and large pillars, and it would 
in such circumstances be possible to remove the barriers round the' 
larger areas during the depillaring of the neighbouring areas. 
This system would enable the manager to regulate the size of 
the artificial panels within the 1arger an'as in accordance with. 
his experience of spontaneous combustion and of the normal period 
of incubation in that p8xticular seam. Other advantages are that 
this system would be much more flexible, while the loss of coal 
in panel barriers would be very much lessened. In fixing the· 
larger barriers, every advantage should of course be taken of 
natural barriers such as dykes and faults. Finally, we are of. 
opinion that, where it is the ,intention to extract pillars in con·· 
junction with simultaneous stowing, the panel system 'is unneces
sary. 

41. OTHER FIELDs.-The Bokaro and Karanpura Fields in: 
Bihar and the Chanda Field in the Central Provinces also contain. 
very thick and fiery seams in which loss of }ife and of coal mu"t 
Qccur when the stage of pillar extraction is reached unless this 
operation is accompanied by stowing. 

42. STOWING.--.For many years mining engineers have known: 
that serious avo~dable waste is inevitable in extracting, by the' 
ordinary pillar and stall method, such thick seams as are found. 
in almost every Indian coalfield, They have also known for many 

,years the grave dangers from accidents, collapses and fires that 
must accompany the recovery of tall pillars by ordinary methods .. 
They have further known for -quite as long that stowing is the· 
only satisfactory remedy, but have not been able to apply that 
remedy voluntarily, except in a few cases, partly because of the'. 
general disunion in the trade, and partly because the cost was con·· 
sidered prohibitive under prevailing conditions of low prices and 
keen competition. Individual action, except under f.avourable· 
circumstances or compelling conditions of working, has not been 
possible because of the com~titive disadvanhtgUm..,Eosed .-EY-.!.he' 
additional ,cost. Some ~ing~ilstalled at mines near
rivers With plentiful supplies of sand, but most of them had to· 
be closed down after the general depression· made their continued. 
working an uneconomical proposition. 

43. PREVIOUS WARNINGS OF THE PRESENT POSITION.-Attention, 
was first drawn to the losses of coal occurring in the Jharia and 
Raniganj Fields by MI'. R. G. )1. Bathgate ill 1917 in his Pl'esi·· 
dential address to the Mining and Geological Institute of India. 
In 1918, the Government of India engaged M;r. R. 1. Treharne 
'Rees to advise on the situation and suggest more efficient methods 
of working. The Coalfields Committee of 1920 followed and 
recommended compulsory stowing with a controlling autl'orit,y' 
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~rw.d "'ith legal po"·era. Xo action was, however, taken on the 
more im:r0rtant lIuggeationll of Mr. Treharne Rees which were 
8upporte by the authoritative Coalfields Committee. Attention 
was next drawn to the .ubject in an article written by Mr. R. G. M. 
JJlithgate in the Calcutta" Statesman" oLtha--llth July--l9~ 
Sh0l11y afterwards, the Government of India instructed the Mines 
Department to obtain definite information as to the quantity of 
~oal 10s1 'by firee and collapses. Estimates of the coal so lost, and 
-of the reserves of good quality coking coal, in the Jharia Field 
'Were prepared by one of our members (Mr. N. Barraclough, 
Inspector of Mines). His Jl8per on the subject will be JouJ!.d,in 
'''_Uecorda of the GeologWarSurv~of Iiidia,''VoJ,'LXII, Part 3, 
iPp. 317-389 "'" Interest lnthe SUbject wall again revived by a 
palier reaa oy Mr. R. R. Simpson, late Chief Inspector of Mines, 
be ore the Mining and Geological Institute of India on the 15th 
.A pril 1929. Hi. paper was entitled .. The Future of the Jharia 
Coalfield" .. Tran •. Min. &; Geol. Inst., Ind., '01. XXIV, pp. 
110-114 " and lIaid that" there ill only one satisfactory method of 
'4!xtracting lofty pillara of coal at. a depth exceeJing a ~elV hun.dr~ 
feet,. . . . . . and that 111 known as 'hydraulIc packmg . 
:and locally ae • sand-stowing'. . . . . . . Year by year 
the areal of workings lost on account of collapses and fires are 
-extending. . . . . . . . 'rhe time has perhaps arrived to 
~onsider whether any further steps are practicable to prevent the 
-enormous 108s of valuable coal which is inevitable' under the 
prf'sent system of mining". Since 1929, numerous disastrous 
~ollapses, fires and explosion. have resulted in heavy loss of life 
and property, and have been due mainly to faults inherent in the 
method of working. These accidents have once more focussed 
public attention on the problems of coal mining in India, and 
1he appointment of our Committe~ has been the outcome. In 1920, 
no suitable action was taken to prevent waste and preserve the 
coal resources because the extent of these resources was not known 
'Precisely though luspected to be small. Since then, the limited 
amount of Indian coal reserves of good quality has been established 
by a Geological Department lIurvey, while the urgent neeessity for 
('Onservation has been enforced by the even more urgent necessity 
for safeguarding life and property. Action by individual mine
-ownerl is al a rule economically prohibitive, and the only effective 
;action p08sible is by Government initiative and intervention. 



CHAPTER III. 

Nature and uses of Bengal and Bihar Coals. 
44. RELATIVE IMPORTANCE OF RANIGANJ AND JHARU FIELDS.

The coailfields of Bihar can for our purposes be reduced to the· 
Jharia Field because almost all the coal from the Giridih, Bokaro, 
Ramgarh and Karanpura Fields comes from State or Company
owned railway collieries. We need accordingly only consider the· 
Jharia Field in Bihar and the Raniganj Field in Benga1, especially 
as these are the most important coalfields in India from every 
point of view. Table I annexed to this Report shows that, in 1935, 
these two fields produced 78·96 per cent. of the total British 
Indian output. In 1920, the percentage was 83·67, but it has been. 
just below 80 since 1928 because other coalfields in British India, 
and notably those in the Central Provinces, have obtained a 
greater proportionate share in the total output. According to the 
figures at page 2 of " Indian Coal Statistics, 1935 " the percentage 
.of the total Indian output recovered from the Raniganj and Jharia 
Fields in 1935 was 72·1, next in order being the Bokaro Field with 
5·78 per cent. and the Pench Valley Field with 5·27 per cent. 
The predominance of the Jharia and the Raniganj Fields is there
fore beyond question, and we feel justified in concentrating atten
tion on them, more specially as the problems of safety, waste, and 
conservation are relatively more urgent there than elsewhere. 

45. DESCRIPTION AND USES OF COALS.-The Raniganj Field i:3 
about 600 square miles in extent and begins about 130 miles north
west of Calcutta. The Jharia Field covers about 175 square miles. 
and is about 40 miles further west. I,t has become customary to 
refer to Raniganj coal and Jharia coal as describing two separate 
species of the mineral, but it would be more correct to distinguish 
between coa1 of the Raniganj series and coal of the- Barakar series 
because the Raniganj Field contains also coal of the Barakar series, 
while the Jharia Field contains also coal of the Raniganj series.' 
It should be understood therefore that, when we speak of Raniganj 
coal and Jharia; coal. we mean coal of the Raniganj (or high 
volatile) series and coall. of the Jharia (or low volatile) series. 
Generally speaking, the quality of coal is determined by the per
centages of moisture, volatile matter, fixed carbon and ash which· 
it contains and also by its calorific value. Moisture of 10 per cent. 
indicates 200 Ibs. of free water in a short ton of coal, the dispersal 
of which involves the burning of 33 Ibs. of coal. The total loss of 
combustible coal is therefore 233 Ibs. in every ton. Moisture is 
also a most important factor in spontaneous ,combustion. As the 
moisture evaporates, air takes its place and accelerates the chemical 
process of oxidation which causes first heating, then smouldering,. 
and finally flame. Volatile matter consists of carbon, hydrogen, 
and oxygen, and the more there is of it the easier is ignition, but 
the greater is the smoke. High volatile content also indicates 
suitability for the manufacture of good gas and for hydrogenation 
iuto oil. Ash of 10 per cent. lUeans that, for every short ton of 
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t:/Jul, 200 It.~. of extraneous and incombustible matter has to be 
rui,...d, loaded, paid for in freight, and dealt with in firing where 
il dinkefil in the furnaces and causes 8dditional work. Fixed 
(;art,on i" the IJIO~t ilJlpOl·tant constituent, while calorific value is the 
a IIlfJUII I of Leat gi"en out by conJpletely burning a unit-weight of 
, .. ai, au" is measuled by the number of -corresponding units of 
"eil-'lit of water that are raised one degree centigrade in temperature 
";: this UlIlfJUI.t of heat. The following are aye rage proximate 
tlllaly,"'. of RUllil!llllj IIlId J haria ('oals of selected quality:-

I!dll'j(allj 
JIoana 

liuidture. 
3'9'2 
132 

\. olatiles. 
30·77 
24'30 

Ash. Fixed Carbon. 
9'74 59'49 

11·70 64·00 

Calories. 
7,236 
7,431 

.l,·,olding to the Ueport of the Coal Grading Board for 1935, 
1lI0i,ture in ~ood quality Raniganj coal may range from 3 to 10 
pel' ('ellt" but rarely exceeds 2 per cent. in Jharia coal, while 
volatiles range from 29 to 38 per cent. in Raniganj coal and from 
21 to 30 per cent. in lharia coal. The Grading Board classifications 
are, it may be added, based on ash percentage, moisture £ontent, ~nd 
number of calories, the .aeale varying for low (or Barakar senes) 
Blld hiI!''' (or Ralliganj series) volatile coals. For practical pur
poses, Rani~anj coals burn freely with a long flame and are 
specially Iwtable for Iteam-raising and gas-making, while Jharia 
('oals burn slowly with a short flame and are specially suitable for 
manufacturing hard coke of metallurgical value. Jharia coals are, 
however, now admitted to be 8uperior to the best Raniganj coals 
for steam-raising purposes with forced draught. Raniganj coals 
do not coke or only produce comparatively soft and porous coke 
which is of no 1188 for metallurgica'l purposes with present methods 
of carbonisation. ' 

46. DIPFEREJI'CE IN CHARACTER' OP SEAlIs.-There are also 
marked differences between the coal seam8 in the two fields. In 
Raniganj, the seams, though thick as cOllip6red with 8eams in 
Great Britain, are generally thin as compared with those in Jharia 
whil'h nrc sometimes 60 to 80 feet thick and average about 25 feet. 
Further. the Jharia Field is congested and its 18 seams are not 
only comparatively close to one another, the intervening strata 
1!1t'lIsnring only a few feet in s'tme places, but are ~so compara
tively near the surface. Finally, the best Raniganj seams are 
Jl'raded in their whole thickness, while the Jharia lIeams usually 
hav~ to be gr~ded in sections ~n~ differ in quali.ty not only from 
colhery to oolhery, but f'Yen 1I'1thm the same collIerv. When it is 
added that several of the Jharia seams are very steeply inclined 
lind gassy, it will be gathered that mining in the Jharia Field 
is exceptionally difficult and dangerous, the conditions being 
perbaps unique and different from anything else in the whole world. 
W' I' give in Appendix B three typical sections in the best part of the 
JhnriA FieJrl Rhowing the thickness and proximity of some of the 
!'l'lIlIlS. 'We 0150 attal'h in Appendix C a plan. prepared partly 
frolll a plan AlIpplied to us by Mr. J. R. Harrison, Chief Mining 

, c 2 
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Engineer to the 'Railway Board, showing the mouzas, some colliery 
boundaries and the ,relative position of the seams from No. 10 to 
No. 18 in tbe south-east section· of the Jharia lfield. There are 
of course nine other seams below No. 10 which are not shown 
on this plan. 

47. OTHER CONDITIONs.-The Raniganj Field was opened 
about 1820 and the Jharia Field in 1893, but Jharia has been pro
ducing more coal annually since 1906, and the conditions there 
are relatively far more conducive to unsound and wasteful mining. 
The result is that serious -collapses and fires have· been more 
:frequent in Jharia than in Raniganj, and the loss and avoid
able waste far greater. It should be added that, with the excep
tion of the Giridih Field, Jharia suppllies the only coal which will 
~ake the kind of hard coke so far considered essential for smelting 
lron ore. 

~8; SOFT COKE.-In both fields, inferior coal (grade II and 
lower) and rejections from superior seams are used to manufacture 
soft coke, the demand for which has been nursed and strengthened 
by the Soft boke Cess Committee administering the cess of 2 annas 
a ton imposed on soft coke despatched by rail from collieries in 
Bengal and Bihar by India Act VIn of 1929. During the boom 
period, the demand for the inferior grades of coal was good, but 
the slump that foNowed led to more and more concentrated work
ing on superior coals, and many collieries producing inferior coals 
had to close down. The aim of the Soft Coke Cess Committee is 
to popularise soft coke as a domestic fuel. In order to establish 
standards of quality, supplies of soft coke have been analysed with 
vo'latile matter ranging from 2·8 to 24·8 per cent. and ash varying 
from 12·8 t.o 33·9 per cent. Loading is inspected, and extensive 
propaganda has been done all over India to remove the prejudice 
that food cooked on a soft coke fire. is injurious to health. Efforts 
have also been made to improve the manufacturing process so as to 
obtain a lower percentage of volatile matter and a relatively low 
moisture content, and the manufacturing collieries have been put 
into touch with registered -dealers all over India. Since operations 
began in June 1930, despatches of soft 'coke from the Bengal and 
Bihar collieries have been as follows:-

1930 
1931 
1932' 

Tons. 
745.564 
722,597 
756.036 

.. 
1933 
1934 
1935 

Tons. 
823,073 
860,478 
888,493 

49. It should be added that there are some observers who think 
that the expansion in the demand for soft coke is more or less 
artificial and dependent entirely on continued low prices for coal. 
If the average prices of good quality coa[ were to rise, they sav, 
the demand for inferior coal would increase and its price would 
rise beyond the point at which soft coke manufactured nom such 
coal can compete with wood and charcoal. 
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50. C01'l8UHl'TIOl'l OP CoAL.-Th. following are approximate 
estimate. of the coJUlumption of coal by varioua users in India 
taken from page 353 of Volume LIX of the "Memoirs of the 
Geolol{ical Survey of India" and page 10 of "Indian Coal 
Statistics, 1935":-

Eotl .... Uod PeftleDt.- &lIma ..... P ...... t- EoUmaUod Percent-
c.-..mon. CQIUIUmpUoD ....01 OODIumptiOla age 01 consumption age 01 

In J~.l2. "'tal. In Ig~7. "'tal. ID 1936. "'tal. 

'1'0811 • TOH. Tons. .... ,-,.. '.188.000 10·' 7.259.000 88-5 7,298,000 SI·9 

Admlr.,t, and 
JDd!aa lila" ... 

Royal to,OOO 0-2 27,000 0-1 29,000 0'1 

Booker Coal 796,000 4'0 1,317.000 6-1 1,020,000 4·6 

Oot"'D MUla 1.111.000 J-, 830.000 S-8 1,531,000 8-, 
lale Milia 942,000 4-7 935,000 4-3 653,000 2·9 

lroe Indu"",.,. (Inelultlnll !,415,OOO 12-0 5,200.000 26'2 5.5~3~OOO 24-4 
enelolNl'u_, .urk • .. hv"",. 

Port Truota . 210,000 1-1 :!U5,QuO O-Y 135,000 0·6 

Iolaadlltea_n 682,000 2-9 6;16,000 ~·9 551,000 2·, 
Brt<t Klln_, Pott ...... 437,000 2-2 5~5,OOO 2·6 792,000 8-5 

Co .... t ","urk_, .lc. 

r .. Oardeona 204,000 1-0 2:!3,QHU 1'0 186.1)00 0-8 

Paper Mill •. 1'7,000 0-7 1';6,000 O·j 101,000 0·7 

CoWutee aD. "utave 2 .• 7)'000 12-3 2.21.1S.OOO 102 1,220,00)0 5-3 

Other form. 0' IndU8fnal ',5~',OOO 2:::·5 2,O''''~.UfH) g-, 3,712,00U 16·2 
and d"b.le.Uc ""D· 
8UmpUun. 

Toor.u. 2O.082,()IJO 100-0 21,iOfl,UCJU 100-0 2~.8'j'6,UUO 100-0 



CHAPTER IV. 

Present conditions in Coal Trade and Industry. 
51. REVIEW OF CONDlTIONS.-'Ve shall now·turn from general 

considerations and glance at the present position in the coalfields 
of Bengal and Bihar. All concerned with the coal trade and 
industry complain that they "starve with nothing" and allege 
that •. this doth infect the very life-blood of our' enterprise· '. 
Thgugh there have been contributory causes, such as the general 
economic depression, the indifference of landlords to their own in
terests, and the inaction of Government in the face of a growing 
national emergency, it. is undeniable that the trade and industry 
is itself mainly responsible for this general infirmity. 

52. It has been said that anything can be proved by figures, 
but it is at least equally true that nothing much can be proved 
without them. The following statistics (taken from Tables I 
to V annexed to this Report and supplied by the Mines Department 
and the Department of Commercial Intelligence and Statistics) may 
therefore be found strikingly relevant. They relate only to the 
Raniganj and Jharia Fields, but we have shown already that, so 
far as our enquiries are concerned, these two fields are of paramount 
importance. . 

RANIGANJ FIELD. JHABIA FILED. 

-
1923. I 1930. 1935. 1935. 1920. 

l. Annuall)utput in tons 

~ i923·1~ 
4,997,679 5,557,424 7,218,691 7,348,323 9,294,040 10,346,015 i~ 9,245,292 

I. Percentage of total 29·26 29·62 31·82 34'97 54·41 55·14 47'41 43'99 
~I British Indian out-

put. 

~. Percentage of selected 
and grade I extract-

75 76·1 91·5 94·8 71·7 63·0 76·9 76·8 

ed. 

4. Percentage of grade II 25 23·9 8·5 5·2 28·3 3i·0 23-1 23·2 
and lower extract--
ed. 

5. Average pitmouth 6 2 0 813 0 4 0 0 2 9 0 410 0 613 0 310 0 2 8 0 
value per ton in 
rupees. -

6. Average price paid 8 12 10 12 2 8 514 0 3 4 0 6 8 6 9 8 6 311 0 211 0 
per ton of coal deli-
vered into wagons in 
rupees. , 

r. Nnmber of mines 805 355 208 191 335 365 254 

1920, 1923, 1930 and 1935 are key years for various reasons. The 
Uaniganj and Jharia Fields accounted for 83·67 per cent. of the 
total British Indian output in 1920, 84'76 per cent. in 1923, 
79·23 per cent. in 1930, and 78·96 per cent. in 1935. The boom 
cycle lasted till 1923, the peak years of pit-mouth value and price 
into wagons being 1921 and 1922. Values and prices began to 
fall in 1923, bJIt production was not appreciably affected until after 
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J:MO, the peak year of output excepting 1919. The depression 
cycle, though u~ually accepted as having set in from 1929, cast 
ita shadow ahead in the form of steadily decreasing prices from 
l!J;!:j onwardri, while the percentage of selected and grade I coal 
I'xtracted in Ranigan~ rose significantly from 76'1 in 1923 to 91'5 
in 1!J30, and in Jhana from ti3'0 in 1923 to 76'9 in 1930. From 
l!nl to W:;;j, tile output of both .Fields fell, prices continued to 
drop and the proportion of superior coal extracted went on rising. 
In l!n4 and 19:;5, annual outputs in both .Fields recovered and 
ad,"an<:ed to the neighbourhood of the 1930 figures. In 1934, as 
compared with 1933, Raniganj output increased by 8'5 per cent. 
and Jharia output by about 13 per cent .• In 1935, as compared 
with 1!J:J4, Raniganj output increased by 8'13 per cent. and Jharia 
OUlput loy 2·Oj· per cent. In both years, and in both .Fields, thpse 
l .. r~er outputs were almost entirely of selected and grade I coal, 
lI"hile the average prices obtained make one wonder how the industry 
"'as ('arried on at all. The provisional figures for 1936 show a slight 
~l't-hQ{'k in production, and this will probably continue with stricter 
State control over methods and the exclusion of female labour. 
ulIIll'l'ground. Prices should, however, be relatively better. 

;j3. CA{;Si: AND EFFECT OP LOW PRICEs.-Economic science says 
that . supply pl'ice ' is cost of production plu& a reasonable profit, 
but there seems little or no margin of profit in the prices which 
most coal of good quality has been fetching during the past few 
yl'ar~. These low prices are due to the interaction of keen com
petition and decreased demand due to the general depression. 
Potential production exceeds demand and competition compels the 
~luotation of prices based on potential rather than actual produc
tion. It is ('ommon knowledge that raising costs per ton vary 
inversely with output, and some of our witnesses assert that larger 
()utlJ\lts from fewer mines are responsible mainly for the very 
eon~idl'rBble decrease in costs of production which must have taken 
place in onl"r to enable coal to be sold at all at recent prices. 
Vol untary restriction of out{>ut, with agreed-on minimum prices, 
has failed to materialise because the coal trade cannot combine 
even for obviously mutual benefit, while compulsory restric
tion of output, with authoritatively-fixed minimum prices, 
has been rejected by Government. Consequently, as a matter ()f 
economic necessity, production costs have been reduced to the 8ub
sist£'nce or survival level, repairs and renewals of plants are limited 
to the lowest point compatible with safety and efficiency, depre-
1:iation cannot be provided for adequately, and new developments 
are comparatively rare. In 1919, there were &3 collieries under 
development; in 1935 the number was 12. Consumers have 
dl'monded only the best quality coal, and the temptation to raise 
such coal as cheaply as possible by risky and wasteful methods 
has been generally irresistible. This can only be justified if one 
admits that commercial profit is the primary consideration. The 
limited reserves of good coal are being rapidly exhausted, all grades 
bt-low splected and grade I, and enn grade I, are being sacrificed 
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freely, and the results must be cumulatively serious as time goes. 
on unless some re~lly effective steps. are taken. 

54. PRODUCTION c:osTs.-·The 1925 Committee found that the I 
average cost of raising one ton of coal was Rs. 6 in Raniganj and 
Rs. 5 in Jharia, the difference being ascribed to the greater depth..§, 
smaller aVel1age outputs, and scarcer labour in Ranig"anJ, and it is. 
evident that, with selling prices at their recent" levels, coal must 
have been raised at considerably lower rates per ton. We have
given this point some attention in order to determine how the 
saving has been effected. Larger outputs from fewer collieries is. 
one answer, but it is not the whole answer as is shown by the 
following figures fo:r 19?5 and 1935 collected from the companies. 
concerned. 
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. 55. The practical difficulties in studying and analysing pl'oduc
:tlon costs are very, considerable. The accounts of about 450 mines 
would_ have to be expertly examined in order to obtain reliable 
data and, even then, general conclusions could be challenged on 
the ground of varying' conditions. As the 1925 Committee did, 
we have had to content oUl'selves -with figures from comparatively 
few large companies. Other such companies could not supply 
~sefu~ figures because they have changed their methods of account
mg smce 1925. Then, one item of expenditure is debited by some 
.companies to capital and by others to revenue. Calcutta charges, 
-again, do not always cover the same details, and profits are -apt 
to be presented under the shadow of income-tax. Though our 
figures show a rather remarkable "concilience" in this respect, 
it is generally true that some companies economise more in one
dil:ection, and others in another. Finally, we have no informa
tion regarding the smaller collieries or even those of medium size. 
In 1935, however, the number of collieries raising up to 1,000 tons 
a month was 34·29 per cent. of the total number, while they 
produced only 3·44 per cent. of the total output. On the other 
hand, the percentage of collieries raising over 5,000 tons a month 
was only 18·70, but they produced 64·53 per cent. -of the total 
-output. The importance of the larger unit in Indian coal produc
tion has been growing steadily (in 1919, the percentage of 1,000 
tons a month collieries was 49·06 and their production 6·33 per 
-cent.) and these figures of costs are therefore a fairly good guide 
to general conditions. Besides, with all their limitations, our 
-st.atistics are at least authentic. 

56. Coming now to the figures themselves, outputs from our 
9 companies increased in the 10 years from 1925 to 1935 by about 
80 per cent. The companies concerned are, however, among the 
most important and progressive, .,ttnd are. all ~ :epresentative' in 
the economic sense of the term. Average ralsmg costs per ton 
.decreased during the same period by 46 per cent., and it is remark
-able how all the- factors (except depreciation and interest charges) 
making up production costs have fallen in much the same proportion. 
The remuneration of superior staff has come down on the average 
by 41 per cent., but this includes the 10 per cent. retrenchment 
cut which was imposed in almost e,~ery trade and ·industry. It 
is generally considered that the superior supervising staff has been 
reduced to' the danger limit and that changes in management have 
been too frequent for efficiency in work where experience of local 
-conditions is essential. -Wages of labour havl~ fallen by 45 per 
cent., underground labour by 43 pe~ cent. and surface. labour by 
47 per cent., the difference, being probably due to work below 
-ground being more specialised. There are of course different 
1!ystems of payment, miners, loaders and trammel'S being paid 
per tub of coal, sirdars, timbermen and haulage and pumping 
Halasis receiving fixed wages, while loading and screening coolies 
<>n the surface are paid by contract. Speaking at the annual dinner 
-of. tlle National A~so('iation of Colliery Managers held toward~ the 
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,,1.111 of Ft:bl'uary 193;, the Pl'esident obilerved that the earnings 
of winers and colliery labour .. are already ridiculously low and 
1I0W, with the women out, the family earnings would be still lower ". 
He might ha'-e added that, if accinents involving large loss of 
life l:ontinue, the diminution in the available supply of labour 
lliaY be 8uch as to Ilmbarrass the coal industry. The efficiency of 
the" labour has not apparently deteriorated because, according 
to Tuble :.!l at pli/{e j~ of .. Indian Coal Statistics, 1935", the 
!!ulilltity of coal produced annually per person employed above 
und 1.elow· ground has illl:reased trom 113 tons in 1926 to 128 
tons in l!J35. Uisks have, however, been taken in India which 
u'ould not have been possible with less ignorant labour. The 
morale of the labour force was considerably shaken by the l~oidih 
disaster particularly in the Dishergarh area of the Raniganj Field, 
while the exclusion of women from underground work will have 
a prej udicial elIect numerically. It will therefore be necessary 
to pay labour better in any event. Ail was to be expected perhaps, 
depreciation and interest charges have fallen most of all, while 
Calcutta charges have decreased to the same extent as the remu
lIemtion of suplll'ior staff. The diyidends paid by these particular 
l:ompanies have improved· in almost every ,in8tan~e and indicate 
thllt, "'hatever may have happened to the property or the machinery 
(If the labour force, the advisabi!ity of keeping the shareholders 
«'ollteut has not been lost sight of. This may also be due to the 
fact that, in some ('ases, the remuneration of the managing agents 
depends on the dividends and honuses paid to shareholders. At 
page 13 of " Indian Coal Statistics, 1935" it is said that, out of 
';'i cnlll compunies Juentioned In the .. Culcutta Stock and SharI! 
LiAt " with an al?greg'ate paid-up capital of 623 lakhs, 32 declared 
no dividend, and figures for 9 were not reporten; one company 
paid 65 per cent., two 22. per cent., one 20 per cent., one IS! 
per cent., one 17~ per eellt., two 15 per cent., and the remainder 
hehnen 21 and 12 per cent. In these cases prices have not been 
too low to pay dividmds, hut have been too low to permit of 
.adequate wages or improved methods to prevent avoidable waste. 

67. STAT'OS, POLICY A!Io'D PRACTICE OF MANAGING FIRMs.-Apart 
hom the !lot{)rioU9 lack of co-ordination or co-operation in the coal 
trade as a whole, or even in the various groups into which it is 
-divided, the ruanal?ing al?en<'y s}"stem, though it may have answered 
the requirempnts of the coal trade as distributors and profit 
produ<'ers, has not been an unmixed advantage to the coal industry. 
In 1935, 74'75 per cent. of the Raniganj and J'haria production 
was raised by limited companies formed under the Indian Com
-panies Act of 1913, the 19.16 amendments to which do not generally 
lip ply to existing ('om ponies though there are provisions regarding 
the proportion of directors to be appointed by the marfagin~ agents 
and powers of horrowing' and lending' among' companies under the 
~Ime managing agents. These companies are directed and controlled 
bv business firms in Calcutta described in their articles of associa
ti'on as "manal?inl? a,!!'entR". They are usually remunerated 
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either by. a fried percentage on the gross proceeds on all coal sold 
plus a percentage on other transactions, or by a commission on 
raisings plus a fixed monthly sum for office expenses, or by a fixed 
percentage OD dividends and bonuses paid to shareholders plus a· 
fixed monthly sum for office expenses. All three methods place a 
premium on high outputs, big sales and large profits, and are 
generally calculated to focus effort on immediate rather than 
future gain, it. being remembered as well that these managing 
agents also control mills and other industrial concerns which 
benefit by cheap fuel. Shareholders seldom attend t!te o-eneral 
meetings of these companies in any numbers, two holders of o~dinary 
shares personally present at such meetings constituting a quorum 
to choose a chairman and declare a dividend, while three persons 
holding ordinary shares, present either in person 01' by proxy. 
constitute a quorum for all other purposes. Under the 1936 
amendments to -the Companies Act, the interests of shareholders 
haye been better safeguarded in several ways and closer contact 
between them and the directors has been aimed at. 'Retrenchment 
in working expenses has necessarily dictated policy in the coal 
trade, and the industry has had to give effect to that policy by 
increasing output or cutting down cost'S without sufficient atten
tion to the mining methods necessary to secure these endst So> 
far as we are aware, no firm of managing agents has a technical 
expert on its Calcutta staff, but it is from Calcutta that the policy 
of every coal company is directed in detail with primary regard 
~o commercial considerations. Some witnesses expressed themselves. 
strongly regarding the interference of owners with mining methods. 
For example, the Indian Mine Managers' Association (W. No.2) 
told us that managers do not at present have enough scope" because 
they are controlled by people who have no sufficient knowledge .of 
mining and are liable to be dismissed if they were to refuse to· 
carry out the orders of au owner even though the carrying out of 
these orders would mean unsound and unsafe working". Others 
told us in confidence that they have on occasions been faced with 
the alternative of adopting unsound mining methods or losing their 
livelihood, and that, though they are held legally responsible, they 
do ·not actually haye "~ontrol, management and direction of the
mine" as is contemplated by section 15 of the Indian Mines Act. 
Some examples of the difference in the two points of view may 
be cited.· 'fhe Report of the Court of Enquiry on a fatal subsidence 
at Mudidih Colliery on the 9th April 1928 says that 6 mining 
experts were asked for their opinions as to whether, with certain 
given conditions indicating every chance of premature or sudden 
collapse, it would be reasonable to prohibit by legislation pillar 
extraction in an upper seam unless the workings in the lower seam. 
had been completely stowed. According to the Report: "The) 
generaI-lins\\'er of the expert )vitnesses is in the affirmative from the 
sound mining or safety point of view. It is in the negative from 
the commercial or p"rofit-making point of view." Then, one 
Calcutta witness (W. No.7)· said before us that "the private 
owners (who are usually lease-holders and not proprietors) of mines 
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ill India .hould be allowed to continue to mine as they please in 
accordance with market demands irrespective of the consequences 
t? the property, ~ut not irrespective of the consequences to life". 
IlDally, the ChaIrman of the Bengal Coal Co., at the last annual 
general meeting held on the 18th December 1936, argued that the 
known figure. of Indian coal reserves did not necessitate any general 
IICheme of conservation. He cited the figures of Sir Lewis Fermor, 
late Director of the Geological Survey as showing" that no shortage 
()f coal in India i. to be feared for over 100 years", but omitted 
to mention that Sir Lewis Fermor's 100 years for the Jhana Field 
postulated practically complete extraction with stowing or packing. 
11. then went on to say:-" It appears to me that the public as a 
whole do not lufficiently appreciate the importance of the principle 
involved in thil question of conservation. It resolves itself IIIto this. 
Are you, and all other shareholders of coal companies, quietly and 
peacefully 14 enjoy your properties as laid down in your leases 
with your landlords, or are you only to enjoy them subject to what 
Government decide you mayor may not do in the presumed interest 
of posterity a hundred years hence? To me there can only be one 
anawer-Oovernment have no cause in this matter to trespass upon 
your -rights, and I hope that upon reflection you and the public, 
8' a whole, will agree with me." It should be added that the 
annual report of this Company showed-

(i) that a dividend of 12 per cent. was being paid on its 
shares; 

(ii) that expenditure on capital account had been incurred 
on sinking II new pits at Banksimulla Colliery .. ; 

(iii) that raisings for the year ending the 31st October 1936 
(viz., 1,173,933 tons) were ., a record in our 93 years' 
history" ; 

(iv) that the export business constituted 30 per cent. of the 
total shipments of cargo coal from Calcutta, and that 
the Ceylon Government railways had purchased their 
coal requirements for 1937-38 from the Company instead 
of from Natal as had been the case dVXing the previous 
two years; and 

(v) that, though costs had been slightly higher, selling prices 
" now show encouraging signs of going up ". 

58. We do not suggest that unsound methods of mining are 
usually followed as a consequence of the present organisation of 
the coal trade and industry because we have ourselves seen several 
mines which are being worked 8S soundly and as safely 8S present 
methods will permit. Nor do we suggest that there is nothing to 
be said on the other side because we know that companies engaged 
irt winning and selling coal with capital belonging to shareholders 
have somehow to provide returns on the money invested, and are 
naturally concerned more with the present and near future. They 
have to fight for economic exist.ence and cannot be expected to 
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~\ssume in the public interest financial bUl'dens which may result 
III ~ankruptcy. :\Vh~D, however, they go on to argue that it is 
obvIOusly to the ultimate advantage of owners to recover every 
possible ton of coal and thus reduce depletion charges, OUl' reply 
is that this consideration may not operate until exhaustion has so 
increased the value of the remaining coal as to make it worth while 
to conserve voluntarily, and that this point may not be reached 
until long after natiollal)nierests have been &eriously endangered 
or damaged. It is also evident that those responsible for sales, 
and particularly when their remuneration depends on the extent 
or gross value of those sales, are prone to force operl!,tions in 
order to reduce overhead charges and comparative raising costs. 
Hitherto, and until the temporary legislation and regulations of 
193G, the lIines Department was concerned only with the safety of 
human life, and the general attitude of Government was that, pro
vided the safety of workers was ensured, it need not concern itself 
with the safety of workings nor enforce methods of mining cal
culated to make available the maximum quantity of coal co~sistent 
with safety. The idea was that all this was really the"business 
of the proprietors and should be regulated through their leases. As 
a result, those who control the coal trade consider, possibly 
quite sincerely, that their right to work their properties as they 
please within the terms of their leases is sacrosanct, and that 
they are ltot called on, except in their own interests, to weigh 
sound mining against commercial profit, nor to consider public 
advantage as at all relevant to the matter.lJ.:n~short, to use a 
sporting metaphor, the coal trade in India has been rather like a 
race in which profit has always come in first, with safety a poor 
second, sound methods an 'also ran', and national welfare a 
, dead horse' entered perhaps, but never likely to start. Neither 
GovernmeJ;l.t nor the landlords can escape responsibility for allowing 
this state of affairs to prevail f~ so long, but this do~s not alter 
the facts nor, still less, will it justify further inaction on the 
part of all concerned./ 

59. SUGGESTED REMEDIES.-It may well be asked what the 
remedy is. So fal' as the controlling firms are concerned, a new 
spirit of co-operation and co-ordlllation is the first essential. 
Rationalisation demands the fullest exercise of, this spirit and it 
is evident that, without some practical exhibition of mutual trust 
and mutual help, no useful exploration can be done of the possibi
lities of volunta;ry restriction of outputs, selling exchanges, and 
regional prices./ Something in the nature of a strong trade union 
among managers is also indicated to safeguard them against arbi
trary dismissal and to ensure reasonable continllity of employment 
in the sp,me mine./ So far as Government is concerned, the measures 
of State control suggested later in this Report must tend to eliminate 
gradually most of the disastrous consequences of past policy and 
present conditions. Even so, steps should also be taken to enforce 
more practically the responsibilitr imposed on owners by section 
16 (1) of the Indian Mines Act. They are supposed to be respon-
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.. iLle that all operations are conducted in accordlUlce with the pro
vi.iotis of the Act, regulations, rules, bye-laws and orders, and. 
are a160 supposed to be equally guilty of all contraventions unless 
they have taken reasonable measures to prevent them. Actually, 
pl"Ovil108 (a), (b) and (e). almost completely divest both owners 
and agent. of legal liability, and we would therefore amend these 
(Il"Ovi ..... 1l >10 as to make it clear that they are legally liable if it can 
Le proved that the offence or contravention has been committed in. 
order to comply with an ·owner's or agent's general or particular 
instructions regarding reduced COAts or increased outputs. 'Ve 
would alllO require that, as agents are superior to managers under 
8t'dion 3 (a), all agent8 must have at least the qualifications of the 
lJIanagers working under them. These qualifications are prescribed 
in section 15 of the Act and in Permanent Regulations 23 and 33. 
to :37. 



CHAPTERV. 

'The Problem' of Waste with particular reference to 
Collapses, Fires, Floods and Explosions. 

60. ACCIDENTS IN CO~L MINEs.-Public attention has been 
.dra~n to the .coal tmde and industry because of the serious mining 
accIdents whlCh have occurred one after the other during the last 
·two or three ye3.l's. Though the significance of these accidents 
-should not and cannot be overlooked, while their relevance to our 
-enquiries has been emphasised in our terms of reference, it should 
not be forgotten tha.t there a~e other, and in some ways more solid, 
$rounds for State mtervenhon to prevent avoidable waste of an 
ureplaceable national asset. No country can afford to have a 
-valuable asset wasted and the prevention of such waste becomes 
imperative when the asset is limited in quantity. It has been 
;argue~ that no drastic measures against waste are required because 
_ihere IS no g'uara.ntee that men will always need coal, but it is at 
.least as pertment (or impertinent) to reply that no one can predict 
-what further uses may be found for coal in future. 

61. Some accidents in coal mines are directly connected with 
'Wasteful methods and practices. Where, for instance, excessive 
extraction in first working has left pillars inadequate for support, 

'vai'ious consequences may ensue, Crush' and premature collapse 
may lead to a sudden subsidence and lives may be lost both above 

,and below ground. Further, much valuable coal may be lost and 
dangerous fires caused by spontaneous combustion may follow. 
Other accidents have no connection with methods of work as, for 

-ilxample, fires caused by upsetting an open lamp or explosion:! caused 
by tampering with a safety lamlh' Accidents are bound to happen 
in the best regulated industries because one cannot legislate against 
human incompetence or carelessness, and coal mining is, and must 

:always remain, a dangerous occupation. This does not mean, 
however, that no steps should be taken to prevent conditions arising 
which cause accidents or magnify their consequences. 

62. FIGURES OF RECEN'l' FATAL ACCIDENTs.-The following :figures 
.of fatal accidents in coal mines during 1934 and 1935 are taken 
'from the Annual Reports of the Chief Inspector of Mines:-

Year. 

1934 

1935 

No. 

131 

158 

Deaths underground, 

140 

252 

Deaths on 
the 

surface. 

17 

12 

of: the 1934 underground deaths, 61 occurred in Jhal,ia, 50 in 
Raniganj and 13 in the Pench VaUey; of the 1935 underground 

( 32 ) 
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deaths, 106 occurred ill Iharia, 67 in Giridih, 46 in Raniganj and 
18 in the Pench Valley.-· ;. 

63. Ex.·uIJ!II'.lTlOlll' 01' BECEn I'.lT.lL ACCIDENTS.~The more 
Jerious accidents in the last few years have beell-referred to by one 
or two prominent members of the coal trade aa pure accidents. 
W. presume that a .. pure accident" ia one that ia not only 
beyond hjlman foresight and control, but ia also not contributed 
to in any __ y by human incompetence .. negligence or rashness. 
The idea meant to be conveyed ie that ~ature was entirely respon
sible, and that these accidents occurred because" Nature is in a 
troublesome mood ". Let us now see how far such- statements are 
true by analysing the fatal accidents of the last three years as 
described in the Annual Reports of the Chief Inspector of Mines. 

J9J.J-PorUJptJr Colliery-$ kill,d.-Only the bottom 12 feet 
~l the 34 feet thick seam wae being worked. A J>illar 50 feet s<J.uare 
was being extracted by e: split of 24 feet leavlDg stooks on either 
side. The miners were killed by the fall of an unsupported shale 
band 18 inches to 2 feet thick. . The Inspector of Mines who 
enquired into the accident considered that it was one which should 
not have occurred and that, though the deceased disobeyed orders, 
the main responsibility rested with the night and dj shift overmen 
because the place was unsafe and more props shoul have been set. 

19J.J-SeebportJ Colliery-.5 killed and 1 injured.-The seam is 
15 'feet thick and 250 feet from the surface. Pillars 60 to 70 
feet square were being extracted by driving two splits forming four 
stoob. The miners were overwhelmed by a fan of roof while 
removing loose coal from a fenced-oft goal. This was against 
orders and contrary to the Regulations. 

19J5-Bagdigi Colliery-19 killed and 7 injured.-A Court of 
Enquiry was held under section 21 of the Mines Act. No inflam
mable gas had ever been detected and open lights were being used. 
A retaining wall protecting the mine from a large tank and 
Dullah collapsed during heavy min. A large quantity of water 
'Was suddenly admitted into the upper seams which were on fire. 
It was considered that this water generated gases and produced a 
reversal of the air in the mine which gradually filled the workings 
-with an inflammable mixture of air and gases. This mixture was 
ignited either from the fire in the upper seams or by the naked. 
lights of the five persons ,,·ho were entombed in the mine. The 
explosion may have been extended and its force augmented by 
dry coal-dust on the haulage roads and rise workings. It is our 
view that, though the collapse of the wan may have been a " pure 
accident", the consequences would not have been serious if there 
had been no fires in the mine. These fires were caused by the 
~xtraction of pillars in thick seams without stowing, and also by 
extractin~ pillars under a fire area, a practice which has since been 
; prohibited by regulation. 
, 1935-lo1ctiabad C"lliery-()2 kl11ed.-The accident was caused 
Dy an ignition of coal-dust by flame from a blown-out shot of 

D 
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liquid oxygen explosive. The mine was nOll-gassy anu ,worked 
with naked lightJi. The Court of Enquiry ~der section 21 of the 
¥ines Act .foundinter alia (i) that the shots were not well placed 
and that at least one of them appeared to have' been improperly 
stemmed, (ii) that the number of persons in .the district was mUGh 
greater than it ought to have been, (iii) that the miners were 
allowed to congregate much too close to the' shot&;1:i~) thae it 
was a mistak., to hlllVe the same official fixing the shots and super· 
vising the district, and (v.) that it was doubtful whether tho place 
had been watered at all before the shots were fired. We may add 
tJ~at, as a result of this accident, various regulations were introduced 
regardingadditio.ua.l.precimtions to be taken during shot-firing and 
against' oofd..dust. . . 

193d-Loyabad Colliery-1f: killed.-This accident was enquired 
into by an Inspector of Mines and his report was published by 
the Local" Government. An irruption of, water from old workings 
caused the accident. The plans were inaccurate and there was no 
proper knowledge of the actual ext~:t;I.t.ofthe workings. There had 
been too many changes of ,management at the colliery,. and- the 
system of making, maintaining, copying and comparing plans was: 
found to be defective. Provision was made against similar defects 
occurring in future· by amending the bye-law:s.· ' ,~ . , ~ '. .. 

1.936-"-Loyabad Colliery-35 killed and 23 poisoned by gas, but, 
recovered.-The Court of Enquiry under section 21 found that.the 
fire was "almost certainly due to spontaneous combustion or to 
,an accidental fire, but we think the latter rather more probable 
than the former". This fire ignited unconsumed gases driven 
back over it by a fall of roof, and two explosions occurred in this 
way. Of the 35 fatal casualties, .0nl:V 14 were' engaged infighting 
the fire. The other 21 were in the dip workings removing pumps, 
and were not withdrawn although the Chief Inspector of Mines. 
had insisted that no one should· be employed underground except, 
those dealing with the fire. As regards the fire ,itself, the Court 
found that the stoppings made or planned were well-placed to 
exclude air froni the fire, and that the rescue measures were as' 
efficient as possible with the equipment available. Most of the 
Temporary Regulations issued with .Notification NQ., M9q5 6f the 
23rd May 1936 were introduced 'as a'result of this accident,. _ . . 

1936-Second A.djai CollierjJ--4 killed and 1 injured.~The mine
had been shut down and flooded for some years'. It had been 
dewatered shortly before and was being inspected prior to ,work 
being restarted. - No gas .. had ever been found in the mine which 
had been previously worked with naked lights. The fatal explosion 
was caused by gas being ignited by an open lamp carried bv one 
of the party. The proper examination of re-opened mines' wit.h. 
safety lamps has since been prescribed by regulation. 

.. 1936-Niluripatra Colliery-4 killed.-Pillars in a. seam 40 
feet thick, lying at a depth of about 80 feet, suddenly collapsed in 
an area 300 feet x 200 feet, and persons on the surface were engulfed 



in the .1lbsidencfl: The premature collapse W8& due to the excessive 
liize of galleriea, lOme of which 1!"ere a8 much 8S 30 feet high. 

1936-i'lorllt. Bu"ak~r Lodna C~llier.v--3 killed.~Pillars.in an 
area 300 feet )( 35Q. feet, adjoining a depillaring ar~ in a seam 24 
feet thick, collap~d and an occupied dwelling was destroyed by thl! 
~n.uing 4jubsideIlCe. In the collapsed area, the pillars were 45 feet 
square and the gallerie. 12 to 15 feet wide e.nd 24, feet high. Had 
the galleriN heen of moderate height, the premature collapse would 
not have occurred'. " 

J9J6-Poidih Colliery-209 killed.-A Court of Enquiry vnder 
aectioll 21 haa been held, but its report haa not been published 
yet. Aa both ehaft. were lealed down withillil dB'f' ~ two or 
the dill8llter, the caule 01 the obviously terrific explosion must in 
any event be a matter 01 conjectlln!. It i8 known, however, that 
over 1)0 women were killed. who should not have been down the 
mine at all. It il generally believed that inflammable gas was 
.. xpelll'd lrom a goaf and that the explosion was propagated through 
the mine by coal-dust. We ruml", with thi8 question further at th8! 
end of Chapter IX.' , 

64. l1EAIfIN~ OF W ASTB.-Beaides endangering and destroying 
human life, t)le ordinary methods 01 working are often unneces
earily waltefui. n Ihould be clearly understood that by , waste' 
w. mean underground waste and not waste caused during any 
procesl of distribution or con8umption subsequent to extraction 
from the mine. Except lor occasional collapses. waste does not 
or.cur during first working becau8e all the coal is raised, while the 
coal left in the roof or floor or in panel barriers is still recovemble 
later. It i. during depillaring that most waste occurs, and its 
extent varies with the tliickness of the seam, depth from thA 
surface. nature 01 the root and 01 the coal, and sizes of galleries 
and pillars. If the galleries are high and wide, and the pillars 
comparatively amall, crush may Bet in and be followed by premature 
('ollapses and fire involving waste amounting to millions of tons. 
On the other hand. when the seam is thin (up to about 12 feet) 
and' the preMure comparatively small because the surface' is near 
or the rool .trong or the cool hard. only a little coal may be lost in 
depillaring. We el!tfmate that, taken over the Raniganj and Jharia 
,Fields as a whole, the average waste in the working sections of seams 
is 35 pel' cent. The waste owing to'sections not being worked for 

, commercial reason8 is about 15 per cent. The average total wa8t~ 
of coal_i7!J1LuisJherefore about 1)0 p~r cent. of which an but 10 
pel' ~~q.h..Jllihe outside wouldlieii8vedDy'-swwiiig:-There must 
probably alwaY8Detlils 10 per cent. or wastelnDoundary barriers, 
shalt protection, etc., to keep a mine safe. The 50 per cent. is 
made up 01 !5 per cent. in sections left, 15 per cent. in barriers. 
15 per cent. in actual depilIaring, and 5 per cent. in fires and 
collapsee. ... 

65. MEAlVlNG 01' AVOIDABLE WASTE.-The. term .. avoidable 
waste" has been debated by mining men lor' years, and it has 
of couree a relative meaning varying with the method 01 working, 
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the local conditions and the standpoint of the speaker, Al~08t 
all our witnesses have, however, acce~ted the following definition: 
-" Avoidable waste is all waste ",hich is not ipcidental to a 
~p;i-&nd~Cient...lmr.king of -t~ii):stem --=~f mining that is being 
follQ.'Wed.:' This is an adequate denilition from a--mining and 
national point of view, but a commercial man would say that 
market conditions must bp taken into account and that it is not 
avoidable waste to leave ,behind and lose coal which he cannot' at 
the moment extract at a profit nor use to industrial advantage, 
This is where the fundamental clash comes and it is for Govern
ment'to decide which. view is to prevail and determine its policy, 
So far as we. are concerned, we are definitely of opinion that. the 
commercial aspect must be subordinated to the national and 
mining aspects, if there is to be any reality in a policy of • safety 
first', i.e., safety which safeguards hwnan life from danger, and 
88fety which protects coal of good quality from avoidable waste, 

66. CAUSES OF AVOIDABLE WAS1E.,-In considering the question 
of avoidable waste, we would distinguish between: 

(i) Waste due· to mining methods which are· bad under all 
circumstances, e.g., too high a percentage of extraction 

. in first -working and enlarging galleries 'or reducing 
pillars too much ,in advance of systematic depillaring, 

(ii) Waste due to mining methods which have been more or 
less forced on the trade and industry by economic con
ditions, 'e.g., section-working involving the sacrifice of 
coal of comIl!-ercial or industrial value, 

(iii) Waste due to circumstances over whicK the mining com
munity has little or no control, e.g., coal lost 

(a) as support under raiJways or other surface features, 
(b). in excessive barriers due';'o crooked boundaries or small 

leaseholds or geological disturbances such as faults, 
and 

(c) because terms in some leases encourage excessive extrac
tion in first working, or hinder agreements regarding 
depillaring, way-leave and boundary adjUlltments for 
which big premiums or transfer fees .are demanded. 

61. ALL AVOIDABLE WASTE SHOULD BE. CONTROLLED,-We think,' 
however, that national interests require that all kinds of avoidable 
waste should in future be strictly controlled, and prevented as far 
as possible, by various measures to be recommended later. Govern
ment should decide definitely, and then declare firmly, that safety 
of property comes only second to safety of life, and that control 
over all concerned in the coal trade and industry will be strengthened 
by laws and regulations intended to safeg:uard the mineral a~ well 
as the miner. It WIll be argued that aVOIdable waste occurs lD all 
coal-producing countries ,and the somewh.at ,impressive figures o~ the 
United States of AmerIca Coal Cpmmlsslon may even be Clted. 
That Commission calculated that, in 1921, the United States of 
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America produced 368 million tons of bituminous cool and that, in 
recovering thi. amount, 196 million tons were wasted out of which 
JlO 1_ tha 10 . ion tonll wall avoid~hle. In other words, out 
of 664 million tonI in Iltu, . per cent. was recovered and 34·8 
per __ cent. 11"8' wasted, the percentage of unnecessary waste being 
19'0. Jtahoiild;-nowever, be added that, in _the early days of 
mininf, in the United Stat", the percentage of coal recovered was 
only :"7; the Coal W:~s!~9!DlDissi!>n-« -18~3 ~I!!e the average 
percentage of recovery as 41·6; by ]921, it hacflncreased to 65·2 
per cent. ". e have not been .ble to ascertain what the percentage 
18 now, but the point is that the percentage of recovery in the 
United Statel of America improved steadily as experience was 
f!8ined, whereas in India the average percentage in 1920 was b(j·6 
(see paragraph 12 of the ]920 Committee's Report) and is now only 
50. 

68. COLLAPSES, NOll)(A.L AND PllEMATUllE.-\Ve shall now deal 
with lOme particular aspects of waste, the first of these being 
collapses. Collapses are either normal or premature. Normal 
collapses are brought about deliberately by roof control, the pro_ 
cedure being to remove as much pillar coal as practicable, with
draw the timber props and bring down the unsupported roof periodi
cally. Such collapses are an everyday incident and cause little 
or no immediate danger because, even when a main fall breaks up 
to the lurface after local falls have been delayed and a sufficiently 
lar~e area has been depillared, there is usually sufficient warning 
to allow 01 miners being withdrawn, defensive stoppings being 
provided and lIurface buildings being evacuated. Premature col
lapNeR, al the adjective implies, occur involuntarily before working 
conditions are ready for normal collapses. Tliey are comparatively 
ludeten lind "harp, and may have devastating results to life and 
property both underground and on the surface. 

69. CACSES AND DEVELOPMENT OF PREMATUllE COLLAPSES.-The 
causes and development of premature collapses have been well 
described by the Second Subsidence Committee, which consisted of 
eminent mining engineers, was appointed' by the Mining and Geolo
~i('al Institute of India, sat from 1929 to 1935, and made enquiries 
from agents and managers actually en~aged in developing and 
depillaring. The following extra!'ts from their Report .. Trans
actions of the Mining and Geological Institute of India, Volume 
XXXI, Part 2" will be more enlightening than anything we could 
say on the aubject. • . 

.. From the moment the coal is attacked and pillars are formed, 
the process of decay 01 strength to meet the loed of the superin
cumbent strata, leading ultimately to collapse, is initiated. The 
very reduction of the bulk Of a ('oal seam in('reases the static 
stre88 on the remainder, and the driving of galleries allows the 
~evelopment. of lat~ral atre~e~ in the coal of the pillars, resultiJig 
In a .. eakenl~g .of Its capacIty to bea~ the weight of the overlying 
strata In Vlrgm ground the stresses In the coal and the. overlying 
strata are normally in equilibrium; the development of the mine 
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working is an attack on that equilibrium and, as that attack 
progresses, stability ,is impaired." 

• • • • 
" It is evident .that early in the life of the coal pillars the 

processes of disintegration are operating, but coal seams 
vary considerably in their powers to resist these early inherent 
deteriorating forces, and what may be true of a seam in one colliery. 
may not apply to the same seam near :by, particularly so if effected 
by tectonic movements. The effects so often described as weather
ing must, therefore, be a most variable factor." , 

. "It has been shewn that the deterioration in strength of the 
pIllars commenced from the first attack on the coal seam. Furthel' 
reduction of the bulk of the coal in the seam immediately reacts 
to the detriment of the strength of the coal that remains behind, 
and gives greater play to those forces tending'to disturb the stability 
of the mine. Heightening of galleries, either by cutting the roof 
or the floor, increases the lateral stresses and allows roof pressures 
to operate' laterally more extensively on the pillars along their 
heightelled sides and thus promotes spalling. Widening of the 
galleries, since it always results in unequal roof spans, causes 
further stresses in the roof and initiates incipient breaks. Splitting 
and robbing further reduce the bulk of coal supporting the rO'of 
weight, and additional weight is thrown thereby on the reduced 
pillars causing further spalling, which spalling, so well-known in 

. our mines as • fallen coal', still further reduces the bulk of the 
coal seam available to support the roof." 

• • • • 
" It may not be out of place to remark that the matter of pillar 

strength has two distinct phases, viz., (1) the conditions of stress 
during whole workings, and (2) the conditions of stress during pillar 
extraction, when unattacked pillars will be called upon to resist 
the enormous forces set up by the intermittent adjustments of 
subsiding strata over the area of extracted pillars, producing inci
pient, and perhaps actual, dynamic loads. The unit pillar strength 
l·equired during depillaring is greater than is required in ordinary 
whole workings, .and it is essential to plan the size of pillars for 
the loads of the depillaring phase, keeping well in mind the dete
riorating ,forces that act continuously and cumulatively on the 
pillars during their whole life. The consensus of opinion is that 
the deterioration of pillars is due chiefly to mechanical stresses, 
and that when continual spaIling does take place, the pillars are 
already considerably stressed by roof p'ressu~e, and that the Ilpalling 

. is simply relief to these stresses consequent on the normal spread 
(If stress from the 19aded area. Such relief is local to the spalled 
coal and, when this spalled coal falls, still greater strains are set, 
up in. the remainder of the pillar, resulting in fresh spalling and a 
further loss of strength. Avoidance of this destructive stressing 
is best possible by designing large pillars in the first instance." ' 
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': Th. nature and the continuity of roof strata have a very 
oeonslderabl. effect on the question of deterioration of coal pillars." 

• • • • 
.. AI development proceeds, wider areas of roof are involved 

end fracture. develop higher in the strata, increasing thereby the 
load on the coal pillars. Experience shews that this loading is at 
time. concentrated in the interior of pillars 8S there the coal some~ 
time. appe~r. to be mor~ friable, producing less lumpy coal thR.n 
the outer Iide. of the plllar. It may be stated, however, that lf 
the pillan ar. large enough they will satisfactorily resist the roof 
load of the firlt workings, even when-as evidence sho'Wlt-the 
pillara have been robbed to a very considerable extent and, so long 
••. the load remains Itatic, the position will remain one of equili
brlum for perhaps considerable periods. Once depillaring starts, 
however, the Itatic load may become dynamic, and the position 
may illWlediately become unstable. What is safe. in open workings 
therefore, may become very definitely unsafe when depillaring 
begins." 

.. There is, however, always the possibility of failure of a 
.ingle pillar, in cases ,,·here the pillar strength has little mar~n of 
Nlfety. Such fracture sets free the static forces, and adJacent 
pillarA are ilnmediately overburdened by the dynamic load and col
IRp~e i. initiated. 'V here collapses have taken place in mines in 
the whole wOl'kings, these are probably due in most cases to the 
failure of lingle pillars. Such initial failure may be the result 
of exteosive robbing or may be by the concentration of roof stresses 
let ur either by the inequalities in the mechanical strength of the 
roof, or by· localisation of pressure due to the presence of faults, 
dykell, or roof breaks, or again it may be the result of the varying 
Itrength of the floor. It is the practical experience of mosb mining 
engineers in India that some pillars do appear to be stressed more 
than others, that is, there would appear to be some localisation of 
roof pre88ures. Indeed, when the varying character of the roof 
rock is realised, it is easy to understand how pillars must be, 
nnequally stressed." 

.. Faults and dykes greatly affect the strength of pillars in the 
.... icinity. It is known that faults may concentrate or may distri
bute rock pressures.· • • The effect of faulting usually 
results in added roof pressures, sometimes of considerable extent, 
and this is the consensus of views expressed in replies to the 
questionnaire. Similar remarks apply to dykes. These cause breaks 
through the roof rocks and they are always accompanied by sub
Bidiary and parallel slips, often repeated some distance away; 
These slips are caused by the stresses Bet up by intrusion under 
considerable pressures of the molten magma of the dykes, and of 
the contraction that a(,,companies its subsequent cooling. Such 
.lips are a Bource of great danger and, by breaking the roof verti-

, cally, often localise considerable pressures -on the coal pillars." 
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" Intrusive sills in the superincumbent strata may considerably 
affect the loading of the pillars by distributing. pressures.·' • 

* * * " 
" It, is apparent that the forces tending towards the demoli

tion of coal pillars in the first workings, more particularly in the 
thick seams, are considerable and with age are cumulative. With 
this in' mind the Subsidence Committee would again emphasise 
the need of substantial pillars in the first working with galleries 
of a height not exceeding 10 feet. They would, in particular, em
phasise the weakening effect of the presence of, faults and dykes on 
pillars, and especially so in such instances where faults or dykes 
intersect. In view, of the cumulatire effect of the forces causing 
stresses within both the c'oal and the attendant strata, it is advisable, 
in order to ensure maximum extraction, that depillaring should 
not be long delayed after the first working." 

"When depillaring is commenced. the whole situation is 
changed. So long as the pillars in the ' whole working' phase of 
extraction are of sufficient strength, no collapse is to be feared, 
but experience has proved that their strength may become greatly 
impaired, and the situation may become one of more or less balanced 
equilibrium where, so long as the load remains static, the workings 
remain stable." 

I, By removing the coal in depillaring, an additional weight 
has to be supported by the pillars that remain in the vicinity; 
for a, while this increased weight is borne by these pillars, but 
the stressed r?cks over the void will eventually bend downwards and 
exert a pull on the roof and the top of the coal pillars in the' 
vicinity towards the centre of the extracted area, until the roof 
rocks suddenly fracture and falL_ This affords relief to the lower
most beds, but with some rebound, and then a measure of relief 
t~ the coal pillars supporting the. span. The successive rock-beds 
above will break similarly and each fracture will set up a certain 
rebound. This will continue until, providing the span of depillared 
area is sufficient, the breaks reach the surface and subsidence occurs. 
* * * *" 
- "When a_surface fall takes place there is usually relief on the 

pillars, and the rock edges around the periphery of the fall will 
receive some support from the debris of the surface fall, which 
by its weight will become packed against the fractured sides. As 
the depillaring operations extend, the- fractured edges will find 
considerable support from the debris of the fall before the second 
break to the surface occurs. The back pillars are thus being alter
natively loaded and unloaded and, so long as their strength is 
sufficient to withstand the stresses so set up, no collapse occurs. 
If, however, their strength has no great margin of safety, a weak 
pillar will eventually give a little under load and its sudden fai.lure 
will suddenly throw heavy pressure on .one of more other pomts., 
The static load will then change to a Eve load with disastrous 
results, over-riding all weak pillars in the vicinity, and throwing 



.uch dynamic IItre __ on atrong pillar. that they, too, become 
involved. Once .uch collaplle i. started, it i. difficult to stop and, 
often when .topped, will become operative later. Collaplles start 
.imilarly where no depillaring haa been done, but where the pillars 
have been 10 reduced that a weak pillar may suddenly give under 
load in the proximity of other lI'eak pillars, and the static load" of 
the roof, may, in consequence, become dynamic." 

• • • • 
.. It 1I'"ill be .een that the avoidance of collapses in depillaring 

i,l ,"ery much a matter of planning ahead. The percentage of 
extraction in the first working should be strictly limited, the height 
01 galleries being aimilarly controlled. The working should be 
arranged on the panel system, local ising areas, and the work should 
1'n>Cl'ed rllpidly on an even line of face established to the best 
advantage for roof control relative to the roof joints. Irregularities 
01 all kinds Ihould be avoided, and special care should be taken 
in the proximity of faults and dykes." 

.. Unfortunately a very large proportion of the workings in the 
Indian coalfields, particularly in the thicker seams, do not satisfy 
thl'se cOllditionll and the curve of maximum extraction, based on 
actual practice, luggests that in many of the mines a greater 
percentage of extraction ha. been carried out during the first work
lng thall appears advisable. Past experience in the Jharia Coal
field also luggests that much of the existing whole workings have 
JlO jrll'lBt margin of stability, and that depillaring would set up 
considl'rable collllpses therein." 

.. To ml'l't such cases, it would appear that nothing but complete 
stowing " .. ith 8and is likely to be really effective." 

70. DANGERS FROM (,OLLAPSEs.-There ('8n be no doubt that the 
dangl'r of premature collapse actually exists in most of the areas 
iD lI"hieh coal ill standing in pillars. The usual.dangers from such 
('ollapse. are:-

(i) undl'rground accidents following falls of roof and side, 
and parts of pillars; 

(ii) surface accidents due to tenanted buildings being destroyed 
by suhsidence after sudden ('ollapse underground or be
('IIU81' the extent of aD expected collapse has been 
incorrectly estimated; 

(iii) underground casualties from air blasts, inundations of 
1I'"atl'r, expulsion of noxious or inflammable gas, and mine 
outlets being cut off or damaged; 

(iv) dama!!,e to fire stoppings and to protective and boundary 
barril'rs; Rnd 

(v) the crushing of coal leading directly to spontaneous com
bustion and destructive fires. 

71. REMEDY FOB. PRE1UTUllE COLLAPSES.-As collapses are due 
to instability, the obvious remedy is to guard against unstable 
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'Conditions by lj,miting extraction during first working and leaving 
.smaller galleries ~nd larger pillars. Where instability already 
~xists, weak pillars should be stabilised by stowing round them. 
Further, all reduction or splitting of pillars and all heightening or 
widening of galleries should be prohibited until systematic pillar-
1lxtraction is about to begin, and such pillar extraction should 
either be accompanied by stowing or be strictly controlled. 

72. According to Mr. N. Barraclough's paper on "Coal 
Resources of the Jharia Coalfield" (Records of the Geological 
Survey of India, Volume LXII, Part 3, pag-es 377-384): Unless 
sand-stowing is adopted, a considerable quanhty of coal will, most 
certainly, be lost in. the area lying between Kirkend and Angur
pathra villages where Nos. 14 and 13 seams are separated by a thin 
band of shale varying in thickness from 4 to 12 feet only. In this 
area, No. 14 seam is from 25 to 30 feet in thickness and contains 
about lO5 million tons of coal, of which 19 million tons are !ltanding 
in pillars. In No. 13 seam, the thickness of which is from 18 to 
20 feet, there are 86 million tons of coal available and 10 million 
tons are standing in pillars. Almost all the coal which is standing 
in pillars in No. 13 seam lies beneath the developed workings in 
No. 14 seam. At several collieries where both seams have been 
developed, the coal standing in pillars in the lower seam has 
been lost when attempts have been made to depillar the upper 
seam. The band of shale separating the two seams is too thin 
and weak to resist the blow when the roof breaks down in the 
goaf of the upper seam, with the result that the galleries in the 
lower seam are filled with debris". This prediction made in 1927 
has been fulfilled because a considerable quantity of cool has 
since been lost, not only in No. 13 seam, but also in No. 14 seam, 
and further loss will certainly occur unless stowing is adopted. 
The extraction of pillars in No. 14 seam has been followed almost 
invariably by premature collapses and by fires. Even where No. 14 
seam has been extracted without damage being done to No. 13 
seam', below, the fire which has followed pillar extraction has 
rendered No. 13 seam unworkable. -

73. CONNECTION BETWEEN PREMATURE COLLAPSES AND FIRES.

According to the Second Subsidence Committee, "experience has 
very firmly established the relationship of underground fires to the 
extraction of pillars and to premature collapse". The main cause 
()f underground fires is the spontaneous combustion of small coal 
left in the goaves or coal crushed by goaf falls and premature 
collapses. A few fires have been caused by the spontaneous com
bustion of accumulations of small coal in old workings. One dis
astrous fire was caused by the dumping of heated -rejections from 
the manufacture of soft coke on the working faces in a quarry, and 
there have also been some serious accidental fires. The number 
of fires has increased considerably in recent years as a result of more 
extensive depillaring: More fires numerically have been caused 
by nor~al collapses, but the ?Dore disastrous fires have been .caused 
by premature collapses. It IS generally agreed that, even If fires 
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have been properly isolated, the· difficulties of pillar extraction, 
and the dangera to life and property, are both appreciably increasell 
by the prellence of such fires. These difficulties and dangers are 
increaaed paIticularly where seams lie close together or where 
thick 18aml are worked in sections. 

74. RECOIUIEND .. TIONS OF THE B .. GDIGI COURT OF ENQUlRY.

The C.:Jurt of Enquiry, constituted under aection 21 of the Mines 
Act in connection with the Bagdigi fire of 1935 referred to above, 
reported a8 followl:-

.. Thill aocident has focussed attention on a problem which 
exists in mOllt of the coalfields of India, but which is more 
lerioull in the Jharia coalfield than in any other. In the 
Jharia coalfield there are no less than forty separate fires in 
twenty-two different collieries. These fires demand perpetual 
vigilance on the part of the management and may constitute 
a Itanding menace to the mines in which they exist . 

.. In m08t cases up to the pre8ent the fires exist in 
the lIeam which is being worked, but recently in 80me 
minell the extraction of pillars has been commenced in seams 
which lie below upper 8eams which are on fire. A special 
and perhaps unique feature renders the exploitation of 
the Beaml extraordinarily difficult. The difficulties did not 
prellent them8elves forcibly in the earlier days of mining, but 
in the pa8t few years the extraction of pillars has increased 
enorwoulily and it is in tnat operation that the difficulties and 
problems ari8e. In many mines working the better class seams, 
practically the whole of the output is obtained from the extrac
tion of pillars. The extraction of pillars in a thick seam by 
the method at present practised in the Jharia coalfield has in
evitably resulted in the subsidence of the surface and the break
ing up of the ground on an extensive scale. Moreover, the 
ulethod results in the unavoidable loss of a considerable pro
portion of the coal during the extraction of pillars and the pro
bability of fire breaking out in the coal left in the goal. It is 
true that many of the fires that have occurred have been due 
to unsystematic extraction and reduction of pillars WIth con
eequent premature collapses, but the presence of tires which 
have resulted from such methods has increased the difficulties 
of extracting the remaining pillars in a seam by systematic 
methods. When it is mentioned that in some parts of the 
.Tharia coalfield as much as 30 per cent. of the strata in a 
dE'pth of 300 feet or 400 feet consists of coal in workable 
seams of great thickness, it will be realised that as one seam 
after another is extracted, the destruction of the intervening 
ground is enormous • • • • ." 

If In considering the problem a difficulty arisE'S in that we 
have little or no accurate knowledge or experience of the con
ditions and dangers that may arise in 8uch circumstances. It 
was mainly for this reason that we deemed it desirable to 
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obtain the opinions of experts in this enquiry. • 1\ • • 

There was a wide diversity of opinion as to the precautions 
that were .necessary in mines in which there· were fires; It 
is clear, therefore, that the problems a.rising from fires in 
coal mines whether in the same seam. or in the working of 
seams below other seams in which fires exist, call for a full 
investigation, and this brings us to our first recommendation, 
viz., that Government should, as soon as possible, appoint a 
representative Committee to enquire fully into the dangers 
arising from underground fires in coal mines and to report on 
the steps that should be taken to combat these dangers. All 
the expert witnesses examined supported this proposal and one 
stated that, in his opinion, the necessity for such an enquiry 
was urgent and overdue. ·We consider that the scope of the 
enquiry should include conditions with respect to underground 
fires in the two major coalfields of Jharia and Raniganj." 

75. SPONTANEOUS COMBUSTION--CHEMICAL FACTORs.-Spontane
ous combustion is caused by the oxidation of cool and the 
absorption of oxygen. It is an exothermic reaction, an!! the rate 
of oxidation and heat production usually increases as the tempera
ture rises until a point is reached where the rate of oxygen absorp
tion becomes fairly constant. All coals do not absorb oxygen at 
the same rate, and therefore all coals are not subject to sponta
neous heating to the same degree. Anthracite coals, which have 
a very small volatile content, have also a very small capacity for 
oxygen and do not therefore fire spontaneously. Coals having a 
high volatile and high moisture content have a sufficiently large 
rate of oxidation to ,give rise to fires without the intervention 0.1. 
any other substance. Between these two limits are coals which 
fire only under favourable conditions. Oxidation is also initiated 
or aggravated by the presence of finely distributed pyrites which 
oxidise more rapidly and with.,flreater evolution of heat. Access 
of air to the coal is necessary if oxidation is to take place, bnt 
good ventilation through the coal will prevent or impede a rise 
in temperature. Heating is more gene'ral if the coal is broken and 
exposed over a large surface. Coals with a high moisture and low 
ash content are more. liable to spontaneous combustion than those 
with low moisture and high ash content. The bright parts of 
coal known as vitrain and clarain show greater· liability to oxidise 
and ignite than does the dull part known as durain, while that 
soft substance known as fusain, which so readily soils the hands 
and has the appearance of charcoal, is the most readily ignited 
constituent of coal. . 

76. SI'ONTANEOUS COMDUSTION-PHYSI9AL FACToRs.--(a) 1'hick
ne.!s of seam.-The thicbr the seam the more difficult oomplete 
extraction by ordiruiry methods becomes, and the greater also 
is the likely loss of coal in gooves unless the coal is totally 
OJ' partially l'eplaced by incombustible material. _ Moreover, tall 
pillars in a thick seam are more prone to deteriorate and collapse 
than pillars in thin seams. If the seam. is of sucn a thickness as: 



&0 necetl8itate divillion into sections, only a very small percentage 
of the lleam can ,be removed in the first working if stability of the 

tillars is &0 be ensured, while extraction of the pillars must all 
east be accompanied by the 1088 of the coal in partings between 

the lectionl. Any coal lost in a goafis a potential source of danger 
from lpontaneoua heating. 

(b) Natur. 0/ coal.-In India the lleams of good quality coal are, 
.1 a general rule, more friable than those of poorer quality. The 
friability of a seam may vary very considerably within short· 
distances, and often varit's in the same mine. Where tectonic 
disturbance. have taken place, the nature of the seam may have 
been changed for a considerable distance from the point of dis
turbance. If a 8eam has been involved in a shear zone, the coal 
i8 likely to have been seriously aitected, its power to withstand 
roof pressure reduced and its liability to spontaneous heating in
crealled. A striking example of thi8 is to be found in the south
eastern part of the Jharia Field at Bhulanbararee, Chasnalla, 
Sudamdih and Bhowra. Not only does the friability of a seam 
vary, but the quality of the coal in a seam also varies within a short 
distance. In the Jharia Field, the upper seams of the Barakar 
Berit'8 vary in quality and thickness from east to west. For 
instance, No. 15 and No. 14 seams are of a superior quality in the 
toast and gradually deteriorate towards the west, while the quality 
of No. 13 and No. 12 seams is bt'tter at the centre of the field than 
at the eastern and western extremities. 

(c) Natur. 0/ adjoining Itrata.--Certain investigator8 have 
found that the thermal conductivity of bituminous coal i8 about 
one-tenth that of hard sandstone and one-third that of coal measura 
.hale. From thil it follow. that a pile of coal covered by 8hale 
in a goof would be more likely to fire than the eame pile covered 
by IBndstone, and also that the greater the size of the pile the 
greater is the liability to spontaneous heating. . 

(d) Dtpth.-The greater the depth of the seam from the sur
face, the greater i& the liability of the coal to crush and form 
Imall coal. Moreover, rock temperatures increase as depth in
creases, and oxidation increases with increasing temperatures. 

ee) Effect 01 vitrain.-As mentioned above, vitrain is the bright 
part of coal. It usually contains a much smaller percentage of 
ash and a larger percentage of volatile matter th!.ln the dull coal 
known as durain. It is very brittle and fractures readily when 
stressed. As would be expected, the percentage of vitrain illt seams 
of good quality is generally greater than in seams of poor quality, 
Bnd seams of good quality are therefore more friable and more 
prone to spontaneous combustion, It is well-known that slack 
produced from a 8eam of good quality in the Jharia Field contains
a lower ash and higher volatile content than the lump coal from the 
same seam, and this is due to the higher friability of vitrain and 
the presence of a greater proportion of vi train in the emaIl coal 
and dust than in the lump coal. . 



77. SPONTANEOUS COMBUSTION-PRACTICAL CONSIDERATIONS.
The siz~ of pillars; the height and width of galleries and. general 
lay-out In development are of the utmost importance. It is during 
~he process of pillar formation, usually known as first working 
~r whole workiIl:g, that conditions are created which play such an 
~mportant r?le In the future working and safety of the mine, in 
lts compa:ra.tlVe freedom from fires and collapses, and in the ultimate 
·percentage of recovery of the coal in the seam. 

78. LIABILITY TO SPONTANEOUS -COMBUSTION.~The coal seams 
.most l~able to spontaneous combustion are th~se with nigh moisture 
.and hlgh volatile content. Other factors bemg the same, thicker 
or better quality seams are more liable than the thinner or 
poorer quality seams. The seams in the Raniganj series are 
more liable than those in the Barakar series. Of the Raniganj 
series, the Kajora, J ambad, Toposi, and Samla seams in the eastern 
section of the field are, because of their higher moisture content. 
more liable to fire than such seams in the western part of that field 
as the Dishergarh, Poniati, Ghusick, and Nega seams. As regards 
the Barakar series, Nos. 13, 14 and 15 are the most liable to sponta
neous combu:ation, but fires have also occurred in Nos. 10, 11 and. 
12, particuhrly where t::wo of these seams have combined to form 
a very thick seam. The thick seams in the Bokaro and Karanpura 
Fields are very liable to spontaneous combustion, those in the 
Giridjh Field being comparatively less liable. -

79. The Second Subllidence Committee said that" seams vary 
. in- their propensities to fire spontaneously, but increasing. experience 
suggests that no seam may be considered saJe ':. Our own opinion 
is, and our members include the last Chairman of the Second Sub
sidence Committee, that in the seams of the Barakar series below 
grade II in quality, which have an extremely low moisture and 
low volatile and high ash content, the danger of spontaneous com
bllstion is extremely remote. ""As regards seams in the Raniganj 
series, with their relatively high moisture and high volatile content. 
we consiJerthat they are all liable to spontaneous combustion even 
when below grade II in quality. 

80. PERIOD OF INCUBATION.-While some witnesses said that the 
term "period of incubation" was not understood, one defined 
incubation as "the period between t~efi,~st heavy fall of .r?of 
in a goaf up to the first evidence of hea~lllg . A ~<!rrect defillltIon 
would be the periodbet:ween the .crea~IOn of condltIons fav?urable 
to spontaneous combustIOn. a~d. the t~me when· the. first slgns ,!f 
heating are observed. As It IS Imposs!ble. to ascertaIn when condI
tions favourable to spontaneous combustlOn are first created, we 
think that the best practical definition is the period between the 
first fall or collap~e of ro~! and. the first evi~en?eof hea~i~g. Thl%, 
period of incubatIon varles WIth the ventIlatIOn condltIons, .!pe 
nature and quantity of the cool left, and the depth from the sur£8:ce. 
It varies from a few weeks to two years, 9 to 18 months bemg 
the general average. 



4:; 

81. FIRE Allu.-A fire area include. not only an area at;tually 
under fire, but al80 one which hal been aealed oil on hee.ting being 
diliCOvered and hal never been reopened Eince. 

82. IlfFL{TEl(CI!: OP IlfTERVENING STRATA IN FIRES AND FUE 
COlfTRoL.-The thickness and nature of the strata between th& 
.urface and underground workings have a very important bearing 
on the relative ea.e with which fires can be controlled. Fires in. 
workings lying close to the surface are more difficult to contrGI 
than those at greater depths because the total exclusic:n of air is. 
almost a physical impossibility as soon as the strata between the 
seam and the aurlace have been broken. In the Jh.aria Field, the 
coal measure rocks of the Barakar series consist of hard sandatones. 
and shalel with a cap of alluvium at the surface. The alluvium 
i. generally very thin and over many areas there is no alluvium at 
all. A good thickness of alluvium acts as a flexible blanket when 
the first subsidence takes place as long as tliat subsidence is not 
very near to the outcrop of the seam, and this blanket accommodates. 
itself to lubsequent settlement without allowing ail' into the work. 
ing.. In the Jharia Field, blanlcetting of the surface to exclude
air fro)m a fire necessitates constant and careful attention becaus& 
every movement of the broken ground produces crack's in th& 
blanketting, while heavy rain generally results in the blanketting
material being displaced or washed into the crevices. In the
Raniganj leries better conditions prevail. Shales predominate 
over hard Bandstones in the strata, and the alluvial cap is generally 
of considerable thickness. Fires in coal scams of the Raniganj 
Beriea are, therefore, more easily controlled and quelled than those
in Beams of the Barakar series. This fact is established by th ... 
figurl'8 in paragraph 87 and 88 below. Up to the end of 1927, the 
proportion of coal lost by collapses and fires in the' Ran.ig'anj and 
Jharia Fields to coal obtained _s as 7·7: 7·5; in the nme years 
1928 to 1936, that proportion _s as 12·7: 16·4. . 

83. The thickness of the strata between seams is also of major· 
importance when .the stage of pillar ~xtract.ion is reached because, 
if there is a fire In an upper see.m, pillars In a lower seam cannot 
he extracted safely without stowing unless the strata between th ... 
leams is of such thickness as to prevent gases from the fire descend
ing through bro.en strata to the lower seaI!'- In the Jharia Field~ 
No. 15 seam is from 18 to 30 feet thick, strata to No. 14A seam 
are from 10 to 30 feet, No. 14A seam is 7 to 15 feet thick, strata 
to No. 14 8eam are 60 to 100 feet, No. 14 seam is 17 to 28 fe~t 
thick, "Btrata to No. 13 seam are 6 to 200 feet, and No. 13 seam 18 

from 11 to 20 feet in thickness. In one part of this coalfield, there
is no less than 63 feet of coal in 145 feet of strata. A fire in one· 
seam would render the extraction of pillars in the lower seam 
unsafe unless the strata between the seams were kept intact by 

f8ystematic ~to.wing during depi~lari~g .. Somewhat 8imi~r ~ondi
tiona prevaIl 111 part of the Ranlgan] FIeld where the KOlthl seam 
is separated from t~e Poniati seam by about. 120 feet of. strata. 
Since the introduction of Temporary Regulation No. 10 111 May' 
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1936, the extraction of pillars under fire areas has~been prohibited in 
.a humber of mines, and large quantities of coal standing in pillars 
have been locked up until sand-stowing can be arranged for. 

84. LOSSES FROM: COLLAPSES AND :FIRES.-Both in the Raniganj 
.and Jharia Fields, large quantities of coal have- been lost by 
,premature collapses and fires which have started in the collapsed 
.areas. Large quantities of coal have also been lost because suitable 
.barriers between adjoining mines have not been maintained and a 
.fire from one mine has been able to traverse several adjoining mines. 
Prior to the introduction of Regulation 76 in 1926, barriers between 
mines were not required by law, and in many mines barriers were 
.either not left or, where left, were frequently so thin as to be of 
.no practical value in confining a fire to the mine in which it 
began. These co~ditions still obtain in many mines in which 
.large quantities of, coal are standing in pillars and, unless arti
ficial barriers are made with incombustible. material and pillars 
.are extracted in conjunction with stowing, heavy losses are certain 
to occur. Again, in many mines in these coalfields-, the galleries 
have been made to the full height of the seam, even where the 
,seam is over 20 feet in thickness, and the percentage of coal left 
in the pillars is too small to ensure stability during pillar extraction. 
Depillaring under such conditions will be followed by over-riding 
.and collapses, and probably by fires. . 

85. In the south-~astern portion of the Jharia Field, there 
.are two seams which attain a maximum thickness of 60 and 85 
feet respectively, and are steeply inclined; the coal moreover is 
soft and strongly cleaved. The Second Subsidence Committee said 
that "very little evidence of the effects of depillaring steep seams 
is available", and added in another place that there had been 
" very little opportunities of studying the effects of high inclina
tions on .depillaring owing to the lack of exploitation of the highly 
inclined areas as a result of the industrial depression". Fire!v 
.following premature collapses in the old working near the outCl:-OpS 
of these seams have already accounted for a loss of about 6t million 
tons of very good coal. In recent workings in these seams, the 
-percentage of first extraction is from 12 to 25 only and, unless 
·stowing is adopted; pillar extraction will result in a loss of more 
:than 50 per cent. of the total seams which have been estimated to 
contain over 45 million tons. 

86. Large quantities of coal have also been lost because, in 
laying out workings, no provision was mad? to ~onfine ()utbr~aks of 
'fire to comparatively small areas by leavmg mternal barrIers of 
.coo[ at reasonable intervals. These losses generally took place in 
parts of mines where the pillars were formed years ago, and in 
which the galleries were of such large dimensions as to make the 
'Confining of fires to small. areas extremely difficult or even 
impossible. 

87. STATISTICS' OF J.OSSES BY COLJ.APSES AND FIREs.-In 
Yr. N. Barraclough's paper on " Coal lost by Fires and Collapses in 
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Indian Coal Miael" (Recordl of the Geological Suney of India, 
Volume LXII, Pari 3) the quanti tiel of coal. 108t in the Jharia 
-and JlanigaDj Fieldl were given al follow:s:-

'rotal Qaaatlt, Qaaatlt, 
of_I QuaDllty of coal 

"""'&1', ... oDtll'Ol,.loot 
eoaI 8atlrel, k>eked·up of .... 1 oJtp'-· :F1e14. On4eof-.L _br_ 1D1Ire-. obtalDed 

..... ooa· from tbe ... per ... _coli· old_Ie- I Field. "Dtogo of. -- ... vera"". ....1 
obtained. 

'r0lll.. 'r0lll.. 'rODB. 

lIa .... aJ 801oeted _ ld pade • ',062,Il410 1,107,800 110,500,000 7·51 

Sa4 ADd 1Df_ pado ','4.,000 170,000 51,500,000 8'14 

'!'Mil 18,1106,Il410 4,177,800 171,000,000 7078 

.nan. 8oIoeted ..... h& pado • U,et!,811 1,110,000 188,000,000 11·48 

Sa4 ... d lDferlow pado 100,000 NU 73,000,000 IH4 

'!'MAL U,71!,8I1 1,310,000 1109,000,000 7·51 

'These figurel included aU known avoidable 108ses of coal from the 
inception of mining in each coalfield up to the end of 1927. The 
agurel did Dot cover unavoidable l08seS (viz., losses normal to. the 
method of working Buch 6S coal left in barriers, coal lost in stooks 
4uring pillar extraction, etc.), nor did they indlude roof or floor 
.coal lelt in depillared areas. 

88. From 1928 to the end of 1936, the avoidable los8es in 
·thl'S8 two coalfields have been carelully estimated for us by 
'Yr. &rraclough as fo'llows:-

Quantity Qaaatity Quantity - 'rota! at_I ... coal of coal 
..... Dtltrot locked up obtalDed entlrelr loot 

J'\eId. Grade at -.L coal entirely In lire _tbe up_ 
loa by _bat Field ua per-_ ... 4 

OOIIAIdered betwooo _togo 
... 1Ia_ recoverable. 19t5aDd of 00&1 

_at 1988. obtalDo4. 

'1'cma. 'l ...... 'lOBI. 

lIaDlpoJ 8oIoeted ADd lot pado • ',002,100 6,319,300 68,841,000 10-70-

2n4 u4 lDferIor pado 1,760,000 882,500 4,489,000 81-98 

'lMAL 7,812,100 ',211.800 111,181,000 12'78 

.Jbarta 801oeted ... 4 lat pado • lS,578,IIOO 8,987,800 05,514,000 20·70 

2nd ADd lDferior pado 478,800 1,000,000 20,088,000 1-48 

'lMU ",001,_ 4,987,800 85,'17,000 IIH2 

These two tables show that the percentage losses of selected and 
grade I coal in the Raniganj and Jharia Fields have increased, 
.since the end of the year 1927, from: 7·52 to .10,70, and from 

B 
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11·48 to 20·iO respectively. This inC1'ease in the lJereentage loss; 
ill the Jharia Field wae predicted' on nU:therous occasions by 
various authorities. It was confidently expected ,by those well 
acquainted with' the 10caiJ. conditions because the percentage of 
ccaiJ. obtained by depillaring was quite certain -to. increase as the
life of the coalfield advanced, and because increasillg pillar extrac
tiOIl was certain to be accompanied by increased premature collapses 
and fires. . . . 

89. The loss of 13·57 miIllion tons of selected and grade I coaJi 
in the Jharia Field from 1928 to 1936 as compared with 15·61 
million tons between 1894 and 1927, does not represent the full 
gravity of the situation. Before the end or 1927 a l{l.rge propor
tionor the losses, amounting to about 6t. million tons of good 
coal, occurred in the very thick and very. steeply inc!J.ined seams 
of one small section of the coalfield lying between ChasnaHa and: 
B~owra, where the workings were comparatively small in area and 
dId not extend far from the outcrops. Since the end of 1927, most 
of the fires have occurred in seams of more nonnal inclination: 
and thiokness, and have therefore covered. more extensive area8~ 
Under these tlxtensive fire areas; there are other valuable seams 
rrom which pillars cannot be extracted except in conjunction with 
stowing. . 

90. The figures given in the above tables may be Rilaiysed from 
another aspect as well. The percentage of the output o.f good: 
quality coal obtained from the Jharia Fie1d by pil[ar extraction: 
has been ascertained to be ovet 50 per cent. in 1935. If reasoil
able assumptions are made (i) that the percentage of good coat 
obtained between 1928 and 1936 was 50 -per cent. of the output, and' 
(ii) that the pillaxs extracted during that period of 9 years were 
almost ,all· formed prior to 1928, the following conclusions are
justified :-

Million tons. 
(a) Total output of good quality coal 1928 to 1936 • 65·6 
(b) Output of good quality coal obtained from 

65'6x50 
pillars was 100 

(c) Allowing 3 per cent. for free supply to miners 
.' 32'SxlOO 

and theft, coal .ralsed was' '97 . 

(d) Assuming that the average losses during 
pillar extraction (losses in stooks. parts of 
pillars, etc.) were 15 per cent. of the coal in 
pillars, the quantity of coal in the pillars 

33'SxlOo 
extracted was' 85 =. 

(e) Assuming that the percentage of coal in the 
pillars left in internal barriers round 
depillaring areas was 'the low 'figure of 20 
per cent., the quantity of coal in pillars 
exploited to obtain. 32'8 million tons 

39'S x 100 
was -ao-= 

32·8 

39'S' 
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(/) Adding to 0.49·76 million tona, the 13-5 million 
\oDe Joet ..,. major fine and collapses, the 
total coal in pillara exploited 1I'aa • . 63'25 

(11) The percentage of coal in pillars 100It or left 
(63'»-32'8) x 100 

1I'aa 63';1'; = 48'1 per cent. 

91. According to Mr. Barraclough's paper on .. The Coal 
Re80urcea of the Jharia Coalfield" (Records of the Geological 
Suney of India, Vol. I.XII, Part 3) the amount of good quality 
coat .tandin~ in pillar. in the Jharia Field at the end of 1927 
wal 131 million tons. Of this quantity, about 63 million tons have 
been edracted or lost, and 68 million tons remain. The extrac
tion of thi. 68 milliou tons must, unless stowing is enforced, be 
accompanied by danger. and 100lles at least equal to those which 
have occ1llTed' during the extraction of the 63 minion tons. The 
loue. of good qUillity coal in the Raniganj Field during the 9 
year. ending 1936 were only 44·6 per cent. of the Jharia 10ssel, 
while the percentage of lOll of Buch coal in the Raniganj Field. 
intreased by 3·18 per cent .• 1 compared with 8·86 per cent. in 
Jharia. The percentage 1088 of inferior quality coal increased, 
however, by 30·74 in Raniganj as compared with 2·29 oniy in 
Jharia. Thi. very large percentage increase in Raniganj was due 
to collapses and fires in old workings, and aoondoned mines, 
against comparatively small outputs. The Dishergarh Bnd 
Poniati leams, both of selected grade quality, and generally less 
than 16 feet in thicknels, provide respectively about 25 and 26 
per cent. of the total output of the Raniganj Field. The output 
from the Jambad, Bowla or Lower Kajora seam is a.bout half a 
million tons annually. This seam varies in thickness up to 40 feet 
and the whole of the output is being obtained from gallerie(!. The 
team ill known to be very liable to spontaneous combustion and, 
when the depillaring stage is reached in the near future, losses 
by fires will OCCDr unless stowing is enforced. 

92. ACCOUNT II' ACTUAL COLLAPSES AND FIREs.-Short accounts 
of 28 (,811eS of major firf" and eollapses which have occurred ill the 
R8ni~anj and Jharia Fields will be found in Appendix A to our 
Report. These 8Cl'Ouni8 .hollld help tholle who do not know the 
minin~ condition. well to appreciate better how collapses and fires 
prejudi~ not only the exploitation of coal rellOurces, but elso the 
!l8fety of those working in the mines. 

93. INUNDATIONS OF WATEK.-According to the Second Subsid
ence Committee: .. The effect of water on subsidence is a consider. 
able Olle. Not only are faults, joints and fractures in the super
incumbent strata near the surface generally lubricated by water 
which results in more sllhsidcnce during the monsoon Beason, but 
the water as 8urh has a considerable deteriorating action on the 
strength of the rocks themselves." Where subsidences or breaks 
to the surface have occurred, the pumping of water out of minea 
during the monsoons is 81most always a difficult and expensiv6 
problem. 
a E2 
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94. ACCIDENTS ~ROl{ .1NUNDATIONs.-There have been -many 
accidents through IrruptIons of water, some of the most serious _ 
being:- -, 

'- Colliery. Da,te. Lives lost. Sources of water. 

"l\!urulidih' 1910 6 Underground. 
Phularitand 1912 231 
Bhatdih 1913 8~ Surface water. Jamadoba 1913 

l~J Jotejanaki 1913 
Bhaskajuri 1928 1~ } 

Underground. 
Loyabad 1936 

There have also been other dangerous cases of :Hooding from sur:. 
·face or underground water, the Bagdigi disaster 'of 1935 being 
aIL instance where the bursting of a surface embankment let water 
into a fire area and caused an explosion. Nineteen lives were lost 
nnd the whole colliery has been on fire since. No less than 51 
orders were issued by the Chief Inspector of Mines in 1936 under 
se('Lion 19 (2) of the Indian Mines Act restricting or prohibiting 
wor~ings . in order to guard against possible dangers from irrup-
tions or inunda,tions of water. -

95. CAUSES. OF INUNDATIONs.-The main causes of such irrup-
-tions of water are:- . - -

(i) Openings into mines too close to rivers or jOTes. 
(ii) Unusually high :Hoods in rivers or jores. 

(iii) Inadequate barriers or insufficient maintenance of 
barriers. 

- . (iv) Inaccurate plans leading to the penetration of galleries 
into old workings under water. 

(v) Subsidence 'of ;river. beds or bursting of surface 
embankments. 

96. GENERATION OF GASES By'INUNDATION.-The cause of the 
Bagdigi explosion is a subject of controversy, but Question 26 
in'our general questionnaire was framed on the assumption that 

-the- irruption of water into a fire -area had in this instance generated 
gases and Iled to an explosion of an in:Hammable mixture of gas 
and air penetrating the mine workings. Of the 46 technical wit
n.esseswho dealt with this quei\tion, 33 admitted the danger or 
t1l.ought 'that, in certain _circumstances, the danger might arise; 
G disagreed with the suggestion, that dangerousin:Hammable gases 
1Vould be generated in. the Circumstances, while 7 stated that it 
was a matter. of opinion whether in:Hammable gases would, be 
generated in the ·manner _ suggested. The assessors on the Court 
of- Enquiry unde}! section 21 of the Act advanced the theory that 
inflammable gases may .have been generated when the water from 
the surface entered the workings in Nos. 15 and 14A seams in 
*hich there was incandescent fire, and that the gases so generated 



were Iwept into the workings of No. 14. seam where they were 
ignited by the fire itself, the explosion spreading to the working., 
in the lower leaml. Water gas consists of varying percentages of 
hydrogen, carbon-monoxide and l'8rbon-dioxide, and is generated 
in the following manner. Coke is first raised to incandescence by 
forced draught, and luperheated steam is then blown through it; 
until the temperature of the coke falls to a. predetermined point. 
The coke il again raised to incandescence by forced draughi 
before .team il readmitted. Continued high temperatures of the 
.teem and coke are essential to the process and, if the temperatures. 
lall, the amount of carbon-dioxide produced increases render· 
ing the resultant gases progressively less inflammable. It is 
conceivable that. small quantity of water ¢aying on a very active 
fire underground would result in the generation of water gas, but 
it is doubtful whether such gas would be generated if a. large 
quantity of water reached the fire. We are of opinion that the 
generation of water gas in the manner suggested is largely 8 

hypothesi I and that a combination Qf conditions favourable to the 
generation of looh gu would be extremely rare in actua[ practice. 
The lBet remainl, however, that an inundation of water in conjunc
tion with an existing fire area was responsible for this particular 
ex'plolion. It may be added that water entering a fire are3 
might itself destroy stoppings surrounding an area, or the 
.toppings might be destroyed by steam generated within the fire 
area. In either event, d/lnger in the working parts of the min~ 
would certaint, be caused. . 

97. FATAL CASUALTIES 1RO)( EXPLOSIORs.-During the 30'year~ 
1906 to 1935, the total number of persons killed ·in·Inllian coal 
mines bl. explosions or ignitions of fire-damp and 'coal-dust was 
384, while the total number of persons killed by all causes during 
the 88me period was 5,444. The percentage of per9Qns killed by; 
explosions and ignitions to the ·total number killed was therefore 7·, 

98. Although explosions ill 'mines are spectacular and attract 
public attention, thev do not ,normally account for such a high 
average death rate as" accidents from falls of roof, lalls of side an4 
from haulage, which occur frequently, but seldom involve more than 
(lne or two persons at a time, and do ,not therefore provide .. news ":: 
Nevertheless, the danger from explosions cannot be regarded lightly 
nor discounted, while failure to take adequate precaution~ 'would 
reault iD an increuing number of grave' dijj6sters: and a high~ 
death rate. As underground workings go tQgreateI' depths., th~ 
dangers from, fire-damp and coal-dust· increase ; more fire-damp i~ 
likely tQ be emitted by JOrusy seems and more, by seams .. which at 
lhallower depths were considered nOll-gassy.· Again, .. atgreater 
depths mines usually become drier and more coal-dust is manufa~ 
iured owing to, the more extensive use of haulages and machinery; 

. 99. FIRE-DAIlP.-Fire-damp is known '. ~rso' a8 marsh ga~ 6t 
methane, 'its chemical formula being CR.. It. is liberated lit 
the decomposition of organic Yel!etablematterand,' as coal : was 
formed in the remote ages by such decomposition, this gas is' pen~ 
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up bot~ ill coal and its associated strata, and is released when the 
coal and the stra,ta are disturbed. Most coal, seams and their 
associ8ted s~rata contain fire..damp; .some sooms contain more than 
others, ana some very little or none at o.l1. In some cases the 
vplume of fire-damp liberated from broken coall is many times 
greater than the volume of the coal itself, and may be as much 8S 

100 times as great. How the gas exists in the coal is a matter 
of conjecture; it may be imprisoned in the pores of the coal under 
high pressure, or it may be held in the coal in 0. state of occulsion, 
either condensed in the molecular spaces or upon the surfaces of 
the ce~lular spaces of the coal. At one mine in England, the 
quantity of fire-damp given off was 2,000 cubic feet per ton of coal 
raised, and at certain mines in British' Columbia the discharge 
was as much as 5,000 to 8,000 cubic feet per ton of production. 

100. In :Jndia, the majority of seams of good quality coal give 
off fire-da:mp, the Dishergarh and Sanctoria seams in the Raniganj 
series usually giving off fairly large quantities, while the Begunia, 
Laikdih, namnagar ; Nos. 17 and 18 and the Kargali seams in the 
Barakar series usually give off appreciable quantities. The very 
thick Kargali seatl! at Jarangdih Colliery in the Bokaro Field pro
duced an exceptionally ilarge quantity of fire-damp and the ~ine 
was considered to be one of the most ~assy in the world. In the 
seams below No. 10 in the Jha,ria Field, and in the mines produc
ing inferior grades of coal west of the Barakar River in the 
Raniganj Fieid, no fire-damp has yet been detected. 

101. The quantity of this gas usuaIfy increas~s with depth, 
~nd the fact that it has not been detected in shallow workings is 
no indication that it will not be found in deeper workings of the 
same seam. Fire-damp is light as compared with air and is there
fore liable to collect in high places where it is difficult to test for 
with a safety lamp; For the same reason, when the rocks above 
a soom are pervious, the likelihood of finding gas is diminished 
and it, will be small in quantity if present. When goafing is at 
depths whel'e surface breaks do not ocrur. fil'e-dQ.mp accumulates 
in the roof cavity over the loeal fall and eannot be I!xpelled except 
by further falls whell. it is apt to be driven out in dangerous 
quantities; 'Vhen breaks occur to tIle sUl'faee, the gas ~scapes 
through the l~racks in the strata. 

102. Fire-damp is not poisonous, but, if breathed in an un
dilut.ed state, produces death by suffocation because of the absence 
of free oxygen. Mixed with air it becomes inflammable when 
2! per cent. is present, and explosive when the mixture contain. 
o~er 5 per cent. As the percenta~e of th~ gas incroo~es, the mixt~r8 
becomes more and more explOSIve until the maxmlUm explOSIve 
point is l'eached, when the percentage of gas reaches 9·4. As the 
percentaO'e increases further, the mixture becomes less and lesa 
e~plosiv~ al).d. whell ahout 15 per ('ent. of gas is present, the hif!her 
explosive limit is reached' and self-propagation is no longer possl~le. 
If the mixture contains over 15 per eent., it. is 110 longer explOSIve, 
but a mixture cont.aining up ·to 33 per eent. of R'ftS will ('ontinue 
to burn ill the presenee of an external 80ur('e of hent or flame. 



103. Th. pIYN!nce of fire~mp in percentages less than the lower 
explosin limit (5 per cent.) increase. the inflammability of coal
dlUt in proportion to the pereentage of gas preaent.-AmericaJl 
inn .. tigatofl have .hown experimentally that, for every 1 per cent. 
of fir .. damp present, from 3 to 8 per cent. more stone-dust must be 
added to coal-du8t than it is nece88ary to add to that dust to prevent 
i~ition or propagation when fire-damp is entirely absent, and the 
United Statel Bureau of Mine8 recommends that, where fil:e-damp 
i. present in the ventilating current, the amount of incombustible 
material should be raised to 10 per cent. for each 1 per cent. of fil'e. 
damp present. 

104. A. fire-damp and air JUixture JUay be ignited in a mine in 
Jlumerous waY8, the most common being:-

(0) By flam •. 

(b) By a heated eurface such as (i) safety lamp gauzes heated 
by continued burning of fire.damp inside them, (ii) 
wires heated electrically and accidentally e~posed to the 
atmosphere in the mine, (iii) frictional sparks caused 
by blows from metal tools on rock, (iv) masses of rock 
striking each other, (v) incandescent coal, resulting 
from BpontaneoWJ cOJ)lbustion, and (vi) metal, wood or 
.tone lurIGcn raised in temperature by e~cessive fric
tional heat. 

(c) By elect rio sparks, e,g" those produced by mining 
machinerv, by electrical signalling or shot-firing 
apparatus, and frictionally by rubbing surfaces. 

(d) By exploeivea. 

105. The modern oil Nlfety lamp, ",hen undamaged, is quite 
.fe to use underground if it is properly handled .. The danger 
&risel when gas is ignited in the lamp and is allowed to continue 
burning. This danger is provided for in the bye-laws made under 
the Indian Mines Act. Under such circumstances, the lamp must 
be handled with care; it must be lowered gently, and eitlter 
q""'ied steadily into the fresh air, 'or the flame smothered or 
e~tinguished by water. The labourers employed ~n Indian mines 
tU"e almost all ignorent and illiterate. The proportion of settled 
14boul' is smltU, ud the miners are mostly agriculturists who 
work lor short periods at a time i" betweeq their cultivation. They 
look 0" the safety lamp as " means of iUuminatio~ only, and cases 
~f J,a.mps being wilfuny damage<l or forcibly opened are not u~· 
common. Electric ssfety lamys, though Plore expensive, Bre there
fore preferable in InCliall 1I11nes. It is less easy to take under
ground undetected all incorreetly-assembled electric lamp and, is 
any event, an incorrectly_assembled electric lamp is not so likely 
to·be dangeroua in use as a flame safety lamp in the same condition. 
1t should be remembered of course that a certain number of flame 
safety lamps ,.:i1l alwaYII be necessary for purpose9 of inspection 
.. d iestinjl. 
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106; :The ignition of fire-damp by friction '&eCweeIl1 certain kinds 
of· rocks i's comparatively easy under laboratory conditions. Two. 
explosions occurred at mines in Alberta, Canada, when none was
underground. Electricity was not used and there were no fires in
the. mines. The .sea'DI;s were thick and there were large open spaces. 
After the explOSIOns It was found that large falls of roof had taken.. 
place. .The explosion at the Minnie Pit (Staffordshire) is thought 
to have been caused by sparks from falling rocks. The ignition. 
of fire-damp by sparks produced by coal-cutting machine picks is. 
now a recognised fact, and it is belJ.ieved that a small blower of gaa 
in a ;mine in India was ignited by a spark produced by a miner's
pick striking rock. Instances of ignition of fire-damp by electrical 
apparatus, by goaf fires, by defective safety lamps, by safety lamps. 
broken by fans of roof or side, by heating of wood or metal as" 

a result of excessive friction, and by explosives are too numerous
to mention. 

107. OTHER GAsEs.-Explosions of fire-damp in a mine produce 
after-damp which is a mixture of gases including black-damp 
(C02 ) and white-damp (CO). B[ack-damp dims or extinguishes a 
light, and is dangerous in large percentages. White-damp which 
hl1-s no taste, colour or smell, is very dangerous even if less than 
one per cent. present .. Stink-damp (H2S) has a peculiar smell 
and .is known also as " gob-stink" because it is a forerunner of: 
fire and indicates that spontaneous combustion has started. 

108. COA:L-DusT.-As ~ result of experiments conducted in many 
countries including India, the exp[osive property of coal-dust, when: 
raised in a cloud in air, has been established beyond question·,. 
and it is now regarded as highly . dangerous by the whole mining 
profession. Coal-dust absorbs or occludes gases Eke charcoal.. It 
occludes oxygen from the air and each particle of dust thus becQmes 
aminature explosive ready to· be fired by the detonating acti9Ill 
of even a slight explosion of fire-damp.. Investigations in Gre~~ 
Britain, America and India have shown that there is a, broacf" 
general relationship between the volatile and asli content of· a: seam 
and the inflammability of its dust, the dust of cools of high volatile; 
and low ash content being the most inflammable. In: all extensive 
Jlline . explosions, coal-dust has been responsible for the propagation; 
of the explosion over large areas in which no fire-damp was present. 
To it may also be attributed in a large degree the developm~nt of.' 
destructive violence and the production of poisonous gases and fires. 
'~s fir~-damp is se}doJD, present in a m~n~ in yery ~argeamounts,. 
e~plosions due ~o It alone are usually lImIted In extent. Though,: 
in most extensive explosions, fire-damp plays an important part, 
it is merely as the medium initiating the coal-dust explosion. It 
is for this reason· that local accumulations of _ fire-damp are sO' 
c;langerous because the ignition of a small quantity of it may ~ise 
Ii cloud of coal-dust which is in turn ignited with the result that 
the explosion is accentuated and carried through the whole mine,. 

.. 109. Coal-dust is unavoidably produced in mines in a variety of: 
ways. The extent to which it is produced depends largely on the: 



lriability and dryness of the coal, the method of working (i.e ... 
whether coal-cuthng machines are being used), the extellt to which.. 
explosives are used, and the maintenance of properly-laid and cle8lt 
haulage and tramming roads. 

110. The finene8. of coal-dust is of paramount i~portance as 
it determines (a) the ea8e with which a dust cloud oan be raised, 
(6) the rate of reaction between the oxygen in the air and the 
combUlltible partides, and (0) the rate at which heat can be absorbed 
by the particle.. Coal-dust particles coarser than 15 mesh
(I. Y. M. IItandard) have little effect in influencing the develop
ment of an explosion. 

111. A very small concentration of coal-dust is 8ufficient too 
render an atmosphere inflammable. Explosions have been obtained 
with a. little as 0·09 of an ounce per cubic foot of air space. A 
concentration of from 0·18' to 0·5 ounce of fine coal-dust per cubic 
loot of air spoee is sufficient to produce an explosion of ma'Ximum 
intensity. 

112. Coal-dust has been the means of. strengthening ana 
lengthening many local explosions of fire-damp over extensive 
aree. in mines. While it is generally admitted that the risk ot 
coal-dust explosions is greater in seahlS which give off fire-damp· 
than in those which are not gassy, the danger from coal-dust iIII 
aU mines. cannot. be neglected and should be guarded against. 
lIan, extensive explosions have occurred where the igniting 
medlUm has quite definitely not been fire-damp. In India two such 
explosions (Parbelia and Joktiabad) have occurred, the igniting 
medium in each case being a blown·out shot, and in other coun
tries the use of explosives, generally the incorrect or improper use .. 
haa resulted in ,many disastrous coal-dust explosions. 

113. Another danger is from fires caused either by spontaneoulJ 
combustion or accidental ignition. Such fires produce inflammable 
gases by distillation of coal which are likely to be ignited by the 
fire. The presence of coal-dust greatly increases and amplifies the 
danger. The Bagdigi explosion of 1935 is said to have been 
caused in this way. 

114. PREVENTIVE llEASullEs.-The risk of coal-dust explosiona 
may be reduced by:-

(a) Preventing the accumulations of coal-dust 'by (i) frequent 
cleaning of roads, (ii) providing dust-tight tubs, (iii) 
maintaining good haulage and tramming roads, and (iv) 
spraying loaded tubs with water at loading points. 

(6) Avoiding as much as possible the use of explosives 80 as 
to prevent the initiating explosion, or ~roper treatment 
with water or stone-dust before all shot-firing. 

(e) Watering or stone-dusting roads and working places t() 
keep coal-dust down. 
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• (d) Setting out wet or dusted zones t() ~rest explosione . 
. (e) Regular, t1ystematic and accurate testing for ~re.c:1amp 

followed by proper measures for its dispersal when dis
covere~ and before it becomes dangerous . 

.(1) Eliminating, e.s far as possible, accidentaJl means o£igni
tion, e.g., by defective safety lamps. 

115. The whole subject has been exhaustively dealt with'in three 
l'eports by a Committee appointed by the Government of India to 
investigate the dangers arising from coal-dust in Indian mines. 
:Various regulations have already been framed to guard ·against 
these dangers, and we will suggest various additions and altera-
tions of the Regulations, in a later cha ptel:-. . 



CHAPTER VI. 

The Problem of Conservation with particular reference 
to Reserves of Good Quality Coal. 

116. lh:.llmfG OF CONSEIlVATION.-Spe6king ~enerally, conserve. 
lion i. the preserT8tion of anything that is bemg wastefully used 
or unnecesaarily destroyed. So far as the subject of our enquiry is 
concerned, we understand that conservation should make available 
.afely the maximum quantity of extractable coal of commercial or 
industrial value. A policy of coal conservation may cover utilisa. 
tion as well, but such: conserT8tion cannot come until research hal 
('nabIed far more to be known about the best way in which particular 
kinds or qualities of coal should be u!led. We think therefore 
that, at thiS stage, State conservatiQJl over use should be restricted 
to users whom Government already controls, e.g., the State Rail. 
wa18. State conservation as regards availability of a national asset 
i. Justified if serious avoidable waste is going on apart from an,. 
shortage of resources, and it becomes imper~tive if such wailte IS 

accompanied by a known shortage of that asset sufficient to arouse 
.erioull appreheusion. 'Ve have alre6dy established fully that 
eerious aVOidable waste of coal has been going on for many years, is 
now going on, and will go on increasingly unless it is checked and 
prevented by- e!lectual State control. Such control is a frontal 
attack on actual waste, whereas conservation is more like a general 
t'nnloping monment aiming at the fullest possible recovery of the 
available reilOurces including the waste prevented by control. 
Conservation and safety are connected together as closely as two. sides 
-of the same coin. Conservation will be promoted if future safety 
'me6sures fl"otect workings as well all workers, and if such measures 

. ('dend no only to conditions in which dangE'r is present, but also 
10 conditions in wliich danger ill likely to be produced. Conversely, 
«Insen·ation Dlust increase safety by eliminating many of the 
Jangers against which it is now necessary to provide measures of 
protection. For example, if the legal enforcement of universal 
.towing were practicable, .fety would be almost completely assured. 
II, howenr, stowing were not compulsory, or were only compul90ty 
"jthin certain limits and under certaia conditions, legal provision 
10r the saf&ty of life and property must contillUe to lie made. 

lIT. RESEBVES OF Co.u..-Wbat we are concerned with in this 
('ha.,ter is whether India's reserves of c.oal are really limited a~d, 
if 90, to what extent. It may be conceded at once that the reserves 
-of coal of inferior quality (grade II and grade III 01 the Grading 
Board cl8ssifi.cations) are prectically unlimited. As regards coal 
~f good qualIty (selected grade and grade I) avoidable waste 
wall estahlished in 1920, but this waste was not considered serious 
i'!nough to justify Government interference and control in the 
interest!! of conservation because the available figures of reserve.1I 
... ere admit.lieodly largely guess-work, while the leading Iildian 

( 69 ) 
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authorities did not agree even as regards those figures. Since thelll,. 
a comprehensive s~rvey of the Indian coalfields has been made by 
the Geological Survey D!!partment between 1925 and 1929, and the 
Government of India has stated (in letter No. M955 of ·the 17th 
J une.1936) that this survey has" removed a'll reasonable' doubt re.~ 
garding the importance of conserving the coal assets of thecountry~ 
particularly in the higher grades". More recently, at the annual 
meeting of the Indian Mining Federation held in Calcutta on the 
22nd March 19370; the President is reported to haye said, in dealing 
with the question of conservation of cool, "that there was no 
manner of doubt in regard to its urgency and necessity. The 
recent collapses· and fires have so accentuated the position that 
arguments in favour of.prevention of waste of this irreplaceable 
national asset can· hardly be. over-emphasised " . . 

118. RESERVES. iN' OTHER COUNTRIEs.-The . latest estimate' we 
have 'see~ of the l'eserv¢sin the United Kingdo~' is contained in't,he 
Report of the' 1925 Royal Commission. The reserves up to the 31st 
l.>ec.ember 1925, calculated up to a depth of 4,000'feet in seams of 1 
;(QPtt1).ick'and :upwards, are there estimated at 194~355-million tons 
whj(,lh,;assuming that the rate of output remained fairly constant,. 
~. will last for between four and five centuries". In the United 
State~ ol America, the r~serves up· to 3,001) feet are estimated at the 
p610ssal figure of n~arly 3 bililion metric ~ons ... In Germany,' coal 
depoBit~·:up to 1,000 metres are expected to .last about 600 years 
~,t,·tl:ie 1935'production late, while in FranCe lll.e.l'~se~es are said 
to.l>e.20,000million tons or 'sufficient fo~ 400 years on an average 
pnmial extraction of 50 million tons. Ye(in all these countries, as 
we, shall show ,in Chapter V~II, various measures have be~n: takeI?
,byihe.State to !!Onser:v-e resources and tp check waste in production, 
distribution ~and consumption. It inay be added that, according to 
Tables 17 and 18 of "Indian Coal Statist.ics, 1935", the Indian 
putput of 22 million tons in 1934, ci)mpares as follows with the piili.;' 
clpal, coal-producing countries of th~world :~United States pf 
America 372 millions,-the United Kingdom 224 millions, Germ~ny 
123 millions, Russia 92.milliol)s, France 47 IDillions, Japan .. ~ 
miUi.ons; China .28 millionsand:selgium26 millions. _.:" 

:. '~19; 'RESERVE OF GOOD QUAutY' COAL' ~N 'lNDlA..~In oonsider~ 
ing India'.s coal resources, we have· f~llowed the fi~res of Dr. Cyril 
S. Fo:x/,,,,,hohimself surveyed the coalfields of. Bihar andelsewher~~ 
aiJ.d:supervised''1dr. E. R.Gee's survey of the Raniganj Field 'in 
;B~~g~l.. ::His figures of r,eservefl ,Qf· w~rkable coal are;given at pages 
'342, to. 345·0.£ Volume ·LIX, of.the '.' Memoirs. of th~ Geolog~cal 
:Sllrvey. of.liI.~ia.". Hisealculations were based on "the rough aud. 
';re~dY .rule; ihat· a:one~!oot, seam yields a. million tons per;siJ.'iare 
.mile','. ,and he m8ge no allowance. except for the coal ~xtracted 
.from small or. well.developed: cQalfie~ds .. This should be borne in 
.mind. beca~se, as we. have sho~n in Chaptel" -V;, there were marge 
.losseS: before. 1932 from .avoidable waste and. from collapses and 
~fires;,these losses wouldjustifv some, deduction from Dr. Fox'.s 
:~glues()f th~' Raniganj and.Jharia reserves. : Dr. Fox's. fig~res 
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.f l'e8e'rVes .f workable coal of good quality (i.e., selected grade 
and grade. I ol the Grading Board el888ification8) are from leams 
up to a depth Of. ~,UOO feet and averaging 16 per cent. a8h...on a 
moisture-free ba81i1. . 

120. Dr. Fox estimated that, at the end of 1932, the total coal 
reserves _ere' 60,000 million tons of which only 20,000 million tons 
were workable. Of the latter figure, only 5,000 million ton8 was 
of good quality made up as follows:-

Million tons. 

Giridih and Jainti 40 
Ranigan; 1,800 
Jharia 1,250 
Jiokaro 800 
Karanpura (North and South) . 750 
Hutar, Johilla, Burhar 50 
Kurasia, Jhilmili,. etc. 30 
·T .. lchir to Korba 200 
Mohpani, Kanhan-PeDch 30 

Ballarpur-8iDgareoi • 50 

Total 5,000 

Of thi. quantity, 3,500 million tons were within a depth of 1,000 
feet, and the rest between 1,000 and 2,000 feet. 

121. The above figures 4re up to the end of 1932. We have 
brought t,hem up to the end of 1936 taking into account production 
nd probable losses between 1933 and 1936. In the Raniganj Field, 
the output of good quality coal during that period was about 26 
million tons, and the probable 108s {assuming 50 per cent. output 
from pillars} due to waste in working, collapses and fires, was 
.about 40 per cent. of the production. Hence we alTive at 36·4 
million tons as the total to be deducted from the 1932 reserves. 
In the Jharia Field, the output of good quality coal was about 27 
million tons, and the probable loss (again aS8uming a 50 per cent. 
output from pillars) due to waste in working, collapses and fires was 
about 50 per cent. of the production. This gives a total of 40·0. 
"Dlillion tonI! to be deducted from the 1932 reserves. In the other 
-comparatively unimportant fields, the actual production may be 
·deducted with only If comparatively small allowance for' . loss. 
Accordillg to the figures supplied to us at Giridih, that :Field now 
·contains about I.') million tons in the State collieries, anc} .about i. 
million tons more may be allowed in the other. areas. 'rhe . .Jainti 
"Field contains less than 2 million tons of good 9.uality coal according 
10 the recent estimate in Mr. P. K. ChatterJee's paper on " The 
Geology and Coal Resources of the . J ainti Coalfield" in 
... , Volume VIII ·of the Quarterly Journal of the Geological, Mining 
-and Metallurgical Society of India". 
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_ 122. ESTI~ATED RESERVE~ AT THE END OF 1936~~App'lying tf:ti. 
~bove calculatIons to Dr. Fox s 1932 figures, we arrive at the follow
lIig reserves of g~od qua.lity coal at the end of 1936: - . 

Giridih and Jainti 
Raniganj 
Jharia 
Bokaro 

'Karanpura (North and South) • 
Hutai", Johilla, Burhar 
Kurasia, Jhilmili, etc. 
Talchir to Korba. 
Mohp!,ni" Kanhan, Pench . 
Ballarpur-Singareni 

TotlLl 

Million tom. 
22 _ 

1,763'6 
1,209'5 

795 
749 
50 
27 

198 
30 
45 

4,889'1 

123. COKING COAL OF GOOD QUALITY.-So far as is known at 
present, coal of coking quality suitable for melallur<>'ical and 
foundry purposes is found only in the Jharia, Raniganj, Giridih 
and Bokaro Fields. According to Dr. ]'03:, coking coal is of a 
character which, when subjected to destructive distillation, yields. 
a hard coke of low ash (under 21 per cent.) content, fine porous 
texture, a silvery appearance, and strength (hardness and toughness). 
to resist crushing. Dr. Fox's figures of reserves of good coking:
coal at the end of 1932 are:-

Million tons. 

Up to From 1,000 
Total. to 2,000 1,000 feet. feet. 

Giridih 30 30 

Ranignnj ~250 82 168 

Jharia 900 737 163 

Hokaro 320 320 

1,500 1,169 331 

Gi·ridih: The tower Karharbari seam at Giridih gives the best 
hard coke in. India and a part of it is low in phosphorus. The
present reserves are about 20 million tons as already stated. 

Raniganj: The better coking coals in this Field come from the 
Ramnagal' and Laikdih Beams; the Begunia, Sanctoria and Disher-
garh Beams in the 'Western part of the Field are also of coking
quality, but the coke is not so strong and is generally considered~\ 
unsuitable for metallurgical purposes except perhaps when mixed 
with good coking coals. ·The production. of coking coal from this 
Field between 1933 and 1936 is estimated at 14 million tons and 
the associated loss at 40 per cent. of the output.. Hence, 19·6! 
million tons have been used up since 1932. 
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'114M: A 'Very large proportion of the coal in Jhal'ia i. o£· 
coking quality. All the _ms from No. 10 upwards coke, the beet 
being NOli. 14, HA. 15 aud 17. The output of good quality coking 
coal from 1933 to 1936 amounted to 27 million tons. Adding:
aesoeiated losl at 1)0 per cent. of the output, we get 40'1) million ton8-
to be deducted from the 1932 reserves. 

80koro: The Kargali seam is all of coking quality though sections 
·of it are higher in esh then Jharie coals. }'rom 1933 to 1936, a 
little oYer I) million toni were extracted from the quarries, bringing:
the reserves down to :UO million tons. 

Jointi: lb. Chatterjee'l estimate of good quality coking coal 
(low in phosphorus) in the Jeinti Field is 1·3 million tons. 

124. COKING COAL RESERVES AT THE END OP 1936.-Making the 
above deductions, we may estimat.e that the reser-ves of good quality 
coking coal at the end of 1936 were:-

Giridih 
ltaDiganj 
Jharia • 
Bokare 
Jainti • 

MilliOD toDS. 

20 
230-' 
859'&' 
315 

1'3 

Total 1,426'2 

125. LIFE OF THE ABOVB RESERVES-ALL GOOD QUALITY COAL.
The average production of good quality coal from all the fields in. 
India may be taken at 20 million tons per annum. Of the present 
reserves of 1,764 million tons in Raniganj, about 133 million tons
are standing in pillars; in Jharia the reserves are 1,209 million tons. 
of which 163 million tons are standing in pillara. The quantities
in pillars in Gil·idih, Bokaro and Karanpura ar.e 10·1), 2·5 and 
1·4 million tons respectively. 

126. At the present rate of production, and with the present 
methods of extraction giving an ultimate recovery of 50 per cent.,. 
the reserves up to the end of 1936 wij.l lest:-

IiO 1 
4,889)( 100 )( !o = 122 yean. 

121. COKING COAL OF GOOD QUALITY.-The resen:es of coking' 
coal in the Bengal and Bihar Fields amount to 1,426 million tons. 
Assuming an average ultimate extraction of 50 per cent. because 
most of the reserves are in the Jharia Field, and taking present 
annual.production at 11'0 million tons of which about 7·5 million
tODil comel from Jharia, . the life of the coking coal reserves at the-
end of 1936 works out at: - . . . 

60 S 
1,426)( 100 )( U =G2 years. 

This figure corresponds very ciQsely with Mr. Barraclough's 
estimate of 68·6 years in 1921. (See" The Coal Resources of the 
Jharia Coalfield" in .. Volume LXII, Part 3, of the Records of the-



.Geological Survey of India".) Mr. Barraclough then pointed out 
"that, as the losses would be greater as time went on, his figure was 
.an optimistic on~. 
. 128. NON-COKING COAL OF GOOD QUALITY.-The recoverable 

·1'eserves at the end of 1936 were 4,889-1,426=3,463 million tons. 
The annual output of good quality coal (excluding coking coal 
used for purely metallurgical purposes and amounting to about 2·5 
million tons) is about 11·5 million tons. If the use of coking coal 
~were restricted to metallurgical purposes, and the remaining coking 
,coal now used for other purposes had to be replaced by non-coking 
.coal of good quality, the reserves of non-coking coal of good quality 
would, on a. basis of 50 per cent. recovery, last for:-

50 2 
3,463 x 100 x 35 =99 years. 

-It follows therefore that the reservatio.n .of cokmg coal for metal
lurgical purposes, accompanied by a prohibition against coking coal 
being used for other purposes as it is at present, would put the 
reserves of non-coking coal of good quality into almost as precarious 
'a position as the reserves of coking coal of the same quality. 

129. RESERVES IN THE JHARIA FIELD.-In view of the special 
conditions in this Field, such as the thickness of the seams, the 
thinness of the partings between seams, and the difficulties and 
dangers which will be encountered at depths of more than 1,000 feet, 
it is improbable that the percentage recovered out of the reserves 
up to 2,000 feet will be as much as 50 per .cent. Allowing this 

-percentage of ultimate recovery, however, and the average annual 
~.'Production being about 1'5 million tons, all of good quality coking 
<coal, the life of the reserves of good quality coal will be 

·502 
1,209 x 100 x is = 81 years . 

. and the life of the. reserves of good quality coking coal will be 
50 2 -. 

859·5 x 100 X 15 =51 Yl'ars. 

130. SIGNIFICANCE OF FIGURES OF RESERVES.-No one will 
. deny that the abo:ve figu~es, based as they are on the assump!ion 
that production WIU not lllcrease, are calculated to arouse serIOUS 

. apprehension 88 to the lu~ure of India's position as a coal-p.rodu~
ing country and to justIfy strong measures of conservation lU 

"the national interest. Table XI (slightly modified from Dr. Fox'.s 
figures) attached to our Report shows the chief deposits o~ iron ore 
in India. The deposits in Bihar, Orissa, the Central Provlllces and 
~Bengal are all geographically close to coking coal, but. only 
-the deposits in Bihar and Orissa are .being worked now, those III the 
. Central Provinces being also important and usable later on. The 
Mysore Iron Works use charcoal as a smelting mediu~ and w~ll 
probably have to turn to electrical energy. The magnetite depOSIts 
in the Sa~em-District of Madras will eventually have to be smelted 
by electricity which is already available from the recent1y-co~

'pleted Mettui Project. In addition to the hrematite .and magnetIte 
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ores, there are very large resources of low grade iron-ore in the 
laterite deposits of India and the iron-stone shales of the Raniganj 
Field. Some of these may be used in the future when the richer· 
ores become exhausted. It is thus evident that the reserves of 
iron-ore, even of good quality only, far exceed the avai:Iable re
lerves of coking coal. It should be added that, for the purpose of 
general comparison, a ton of iron-ore may be said to require Olle 
ton of coking coal because the production of one toil of pig iron 
requires a furnace charge of 1·5 to 2 tops of iron-ore and 1 to 1·5-
tons of coke, each ton of coke representing 1·3 to 1·5 tons of coking 
coal. 

131. Though iron-smelting does not necessarily require coke, it 
is easily the most important fuel used for the purpose at present 
particularly when cheap production in large units is aimed at. 
Even complete stowing would only increase the percentage of 
recovery from 50 to 90 or 95 at the best, and would not quite double 
the .xpected life of the available reserves of coking coal. The posi
tion is therefore far from reassuring unless non-coking coal of good 
quality can be used for metallurgical purposes. This is a matter 
which must receive the serious attention of the iron and steel manu
facturers who seem at the moment to be increasing their industrial 
activities. 

132. LIMITS OF CONSERVATION.-Assuming that the imperative 
necessity of conserving- the limited reserves of good quality coal 
has been established, the next obvious question is the measures that 
should be taken to achieve this object in the national interest. The 
first point for consideration in this connection is whether State 
control in the interests of conservation should be general or restricted: 
to any particular field or fields. Of the 43 witnesses who gave 
evidence on this point, 2 said that they did not consider that any 
case had been made out for conservation, 9 were in Lavour of the
conservation of coking coals only, and 32 advocated the conservation 
of all good quality coals. The arguments for general conservation 
were:-

(1) that the criterion should be the interest of the whole com
munity and not the interest of any pa.rticular industry 
or trade, 

(2) that al[ good coal is of national and commercial value, 
(3) that the reserves of good steam coal, though· not so limitec! 

8S the reserves of good coking coal, are yet limited in 
comparison with the expected industrial life of the 
country, 

(4) that the conservation of coking coal for metallurgical pur
poses only would increase the demand for steam coal for 
other purposes, and so further limit the available reserves 
of Bucll, coal, and 

(5) that high volatile coals of the Raniganj series are parti
cularly suitable for hy'drogenation, a process which, with 
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the even more limited reserves of oil, will before long 
have tq be more generally adopted. 

" 133. CONSERVATION Q}' COKING COALS ONLY.-The main arguments 
in favour of the conservation of coking coals only are that, without 
stowing, the available reserves are limited to a short half century or 
so, and that coking ('oal is" essential to the smelting of iron-ore 
<if which the reserves are comparatively much larger and of good 
quality. 'Ve may concede at once that the necessity for the con
servation of coking-- coals by compulsory stowing or" otherwise is 
greater than for other coals of good quality, not"only because the 
available reserves are smaller, but also because mining conditions 
in the Jharia Field, from which most of the' coking coal conies, 

"are particularly difficult and dangerous. But this does not mean 
that conservation should therefore be necessarily restricted to coking 
coals. The annual prod:uction of good coking coal' ~s now about 13 
million tons, but the iron and steel industry and" the coke-oven 
plants absorb only about 2·5 million tons of this output, the remain,; 
ing 10·5 million tons being used for steam raising. If the use of 
coking coal were prohibited by law for any other than metallurgical 
purposes, the coillieries producing the above 10·5 million tons would 
have to shut down and either be adequately compensated or acquired 
by the State. The demand for good quality steam coal would then 
be more than doubled and, as" we have already seen, the life of the 
reserves would be shortened to a period little better than that of 
t.he reserves of good quality coking coal.. It is possible of course. 
that part of the increased demand for steam coal would be met 
from the comparatively inferior qualities, but with prices at any
thing like their present level the bulk of the demand would probably 
be transferred to good quality coal. 

134. Besides, there appears to be little real justification for the 
nrgument that coking coal should be conserved for metallurgical 
purposes because it is indispensabl~ and irreplaceable in the smelt
ing of iron-ore. Messrs. Tata's (W. No. 64) said in this con
nection that" high grade coke is essential for iron-ore smelting". 
It was admitted that )ron-ore can be smelted by other means, but 
jt" 'Was said that there is no probability of this becoming a commer
{'ial proposition in the near future. The recently amalgamated 
Indian and Bengal Iron and Steel Companies (W. No. 65) 'said 
that neither good quality coal nor coke made frolI), semi-co!";ng coal 
would be sufficiently' strong to enable the smelting .of Indian iron
ore to be carried out in'large furnaces as such smelting is carried 
be done economically. It was added that electric smelting is carried 
{lut in one or two instances where power is very cheap;" On the 
oth!:'r hand, Dr. Fox (W. No. 35) of the Geological Survey gave 
.e,id!:'nce as follows:-

" I think that the subject of caking or coking coal should 
not be allowed to confuse the issue of conservation because it is 

• my definite opinion that non-coking coals can at present be used 
for metallurgical purposes, either directly or by being rendered 
coking and coked, and that the iron and ste~l makers know 
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that thi. tan be done. I refer particularly to the use of s~: 
.coal or coke in .mall furnaces, but I think that, even in larger 
furnaces, if the furWlce is started with coking coal, certain 
non-coking grade I and some grade II coals could be used, 
provided moisture was le88 than 4 per cent., and volatile 
content more than 16 per cent. Furthermore, the direct use of 
powderect fuel firing at the twyers of blast-furnaces also awaits 
trial. The position is therefore that, if the reserves of coking 
coal were approaching exhaustion because they were being 
uSl'd for other than metallurgical purposes, the iron and steel 

. companiea lI"ould be compelled to turn their attention to non
coking coals and to use them in some 8uch manner as I have 
indicated. " 

1n addition,'we have I .. en a letter of the 1st December 1936 from 
the late Mr. Charles P. Perin (who WIl8 well known in India) 
-forwarding a letter from an American Coke Oven Corporation 
IlBying that coal up to about 36 per cent. volatiles is being used by 
them and is producing a fairly good blast furnace coke. Mr. Perin 
himself added:-

.. I think Sir Lewis Fermor was all wrong in his limitation 
of the life of the coking coals of India. I do not think he 
realised what could be done with mixing coking coal with non
coking and carrying the temperatures higher." 

'There 8l'emS therefore to be no good reason for disputing Dr. Fox's 
.conclusion that" owing to large and cheap supplies of good quality 
.coking coal being available for metallurgical purposes

l 
the iron and 

,steel makers have not really tried' to IIefJ how far gooa quality non
('oking coal could be used equally efficiently for metallurgical 
purposes ". 

135. It the iron and steel industry is really perturbed about the 
available reserves of coking coal, it should itself take steps to acquire 
a sufficient interest in those reserves to enable it to continue the 
smelting of iron-ore with coking coal for a longer period than now 
seems likel;. Me88I'8. Tala's began by telling us that their own 
resources 0 coking coal are estimated at 200 million tons and tIlat 
th,se telll'rves represented the amount available for despatch. The 

-witness CW. No. 64) who represented them went on to say:-
"With proper conservation our resources may last for 8 

hundred years, but, if the surrounding collieries subside, or get 
flooded or catch fire, it may be impossible to mine more than 
50 per cl'nt. of our reserves which will be reduced to 50 year~. 
AS,an org-anisation, the Tata Iron and Steel Company is in 
favour of State control or any other method for putting a stop 

. to 'ad working, fires, floods, etc." 

As ngards the amalgamated Indian and Bengal Iron and Steel 
Companies, their representatives CW. No. 65) admitted that ': our 
reserves are definitf'ly limited ". Yet these companies, and the 
Tats Iron and Steel Company also, have been sellin{!' coking co:11 
from their o,,"n collieries in the open market for steam raising 

F2 



68 

·purposes and purchasing slack for their coke ovens. They told us-· 
that this practice has ceased or is about to cease, but we know 
that one of them tendered for a State Railway contract this year 
and then withdrew that tender after this Committee commenced, 
to take an interest in .the subject. While we should not like to go
so far as to say that the changed policy of these companies regarding' 
the sale of coking coals for steam purposes has been due to our 
enquiry, we are strongly of opinion that they should be required 
by the Government of India to guarantee that they will not in. 
future sell coking coal from their own collieries in the open market .. 
If they will not give this guarantee, the tariff protection now' 
;enjoyed should be withdrawn or modified. We may note that one
peculiar consequence of these protective arrangements is that these
companies are able to demand about Re. 60 a ton for pig iron in, 
their nearest markets in Bengal because they have a monopoly" 
about Rs. 40 a ton in Madras where there is one competitor, and: 
only about Rs. 25 a ton for exports to Japan which are increasing' 
rapidly. We are not directly concerned with this apparent 
anomalv, but we are entitled to assume from it that the iron and 
steel companies are well able to look after the)ll.selves and that no' 
measures of conservation in their interests would be justified. The· 
representatives (W. No. 64) of the Tata Iron and Steel Company 
told us in fact:-

" We have decided to protect ourselves at our own expense;: 
we have decided to stow where necessary, i.e., in seams over-
13 'feet thick. We are leaving 300 feet coal barriers in any 
new areas we open out. But we are not prepared to ray for' 
the protection of others. We do not want any help.' 

136. CONCLUsION.-We are of opinion therefore that any legal' 
mea.sures of conservation should apply to all good quality cools. 
and should be introduced as a m~tter of public policy in the 
interests of the community as a whole. The best means of conserva
tion, apart from the incidental benefit derived from measures of" 
State control over mining methods, is stowing, and this subject wilt. 
be dealt with in all its aspects in a later chapter. 



CHAPTER VII. 

Special aspects of Waste and Conservation. 
131. RUPOlfSIBILITY OP LAliDLORDS.-As they have a direct 

4iJlancial interest in the royalties psyable on every ton of coal taken 
.out of their properties, landlords might reasonably be expected 
to frame their lease8 so 88 to guard against avoidable waste and 
ftcure the largest possible recovery of the coal in ,itu. Their 
title to mineral rights in the permanently-settled tracts of Bengal 
.And Bihar is derived from a Despatch of the Secretary of State for 
India, No. 35-Revenue (Minerals) of the 25th March 1880. The 
relevant part of this Despatch is quoted at page 6 of the 1920 
Coalfields Committee'. Repor~ the ground for the concession being 
.that, even if the legal right of the State to mineral8 in the per
·manently-~ttled tracts could be established, it would not be advis
.able to enforce it. The Secretary of State expected that these 
zemitula,., would be .. 8ufficiently alive to their own interests either 
themselves to develop the mineral resources their estates may con
tain, or to aJJord facilities to others to do so ". This expectation 
hal not been realised partly because the zemitular, had neither 
precedent nor experience to guide them, and partly because they 
were unable to resist the qure of large sums of ready money. 
Valuable properties and rights were parted with for comparatively 
.mall considerations, and the future was left to look after itself, 
little or no provision being made for the proper working of the pro-
pertie. or the proper exercise of the leased rights. . 

138. In paragraph 8 of their Report, the 1920 Committee 
.aid:-

II In paragraph 14 Mr. Rees points out that their is no 
8upervision to prevent wasteful methods or working, and in 
paragraph 11 that landlords have not in the past availed them
selves of expert advice. We consider .these remarks to be 
justifif'd. The English" landlord's agent", in the ordinary 
sense 'of the term, does not exist in India. In certain If'ases 
indf'ed conditions are inserted (1) that the lessee shall afford 
the lessor or his agent all reasonable facilities to enter into 
and inspect the mines, (2) that coa'l-mining operations shall 
be carried on in "as skilful and workmanlike a manner as 
possible", (3) that they shall be conducted in accordance with 
rules Rnd re~lations from time to time promulgated by 
·Governmf'nt. (4) that the lessee shall do as little damage as 
possible to the surface and the buildings and other erections 
thereon, end (5) that the lessee shall indemnify the lessor 
.egainst the damage he may suffer through negligent working. 

In practice, however, we find that these provisions are 
inopf'rative. No landlord employs a competent agent to 

( 69 ) 
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inspect his tenants' mines and to safeguard his interests, anY' 
8upervisionexercised being confined to the prevention ot 
fraudulent evasi,on of ;roy,alty,." 

The evidence give~ _ before us indicates that there has been nO'
improvement in any of these respects. With two notable excep-' 
tions (the Kasim'bazar Raj Wards' Estate and, in a lesser degree" 
the Burdwan Estate) no landilord has employed a competent mining 
engineer to look after his interests, to advise him over his leases, 
and to find out how his property is being worked. The Kasimbaiar
Raj Wards' Estate has adequate leases, but its representative 
<'V. No. 58) admits that the present detailed conditions in the leases 
date only from 1922, when a competent mining engineer was 
appointed for the first time, and would not have been obtained: 
unless that mining engineer had been appointed. He also gives. 
several instances in which, prior to ,the employ;ment of the mining
engineer, coal companies worked their [eased coal with a view tor 
speedy profit and so lost considerable quantities of that coal for' 
ever. Though it does not appear in the Burdwan Estate evidence' 
(their representative did not appear for oral examination) we are
aware of a case in which a coal company, managed. by one of the 
biggest firms in Calcutta, was found to be working the lower Poniati 
seam of selected grade to the immediate damage and ultimate loss 
of the upper Koithi seam of grade I quality. After protracted 
negotiations conducted by the Kasimbazar Estate mining engineer 
who was then working for the Burdwan Estate also, the company 
agreed to_ pay compensation and an additional royalty on cool 
extracted from the Poniati seam. The [andlord was compensated 
to some extent, but the coal in the upper seam, which is definitely 
of commercial value, has been, is being and will continue to be lost. 
The amount of that coal has been reliably estimated at 3l million 
tons. In another case, the same Estate accepted the unsupported 
word of another company's colliery agent to the effect that the 
Koithi seam was valueless and did not therefore claim any com
pensation. Even without skilled inspection, the Panchkote Raj 
has, according to its representative tW. No. 57) discovered some
of their ~essees working improperly and has taken steps against 
them with the following resu[ts:-

"The first of these was the . . . . . . . . ~ . . Company 
whom we had to sue for breach of covenant in that they were 
not submitting the returns required by the leases and were 
also working in-stroke and out-stroke against the terms of 
their leases. We were successful in getting the property back 
in khas and then made a fresh setHement with Messrs. . . . • 
We raised the royalty from annas 4 to annas 7. We were also-
paid three lakhs of salami. 

The second case was that of the . . . . Company belonging' 
to Messrs. . . .. This Company had leased our Dumurkunda 
property and had been working it for 12 years through their-
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Chanch ~lliery. The dispute ,,'as compromised by the Com
pany paying UII Rs. 22,000 as compensation. 

The third case was also one in which the . , .. had been 
working our Radall8gar property leased to them through their 
Chotadhemo Colliery belonging to the Katlimbazar Estate. 
Thill had been going on for six years. The COll1pany paid us 
n~. 50,000 amieably as l>ompensation. Since then tht:'y have 
jlecn paying us royalties. 

There wall also a fourth case in which the . . .. managed 
by ...• was 8ued for had workin~ on our pl'Opel'ty. They 
hud to pay Rs. 8,000 8S dama~es. The bad workin~ consisted 
of lo~~ of coal due to an area being allowed to collapse, in the 
part of the mine which was not being worked at the timt:'." 

The lame representotive said:""; 

If My proprietor lI~ed to trust the higgt:'1' European firllls 
to work properly, but he has now been disillusioned in so far 
IlII the hOliest rayment of royalty is concerned. He has not 
1el'n in a position to ascertain anything about the methods of 
working." 

139. The instances cited are sufficient to establish the proposi
tion that, generally speaking, the permanently-settled zemindal's 
have not controlled their lessees properly even in their own interests, 
and have in ronsequence not onlv lost their royalties on very 
large quantities of coal, hut have' also caused the country's co;r 
resources to be correspondingly depleted. It is obviously no use 
having terms in leases requiring mining to be done in a business
like manner and according to the rules laid down by the Mines 
Departllll"nt, if the mines are not inspected competently to see 
whether these terms are being observed. Further, ,\V. No. 58 says 
that .. lIueh conditions in the old leases 8S not being allowed to 
drop the surface on any account, or having to apply for permission 
"ith further ,alami before pillars could be extracted, were definite
ly detrimental to the efficient working of the mine, because they 
f'D('oura~p the 'lessee to extract all much coal as possible in the first 
workin~". The representative of Nowagarh Raj Estate (W. No. 61) 
ag'rees that .. if the landlords have not looked after their coal 
mining interests properly, Government should step in and appoint 
an authoritv hoth in the interests of conservation and in the 
interests of the landlords themselves. I agree that, if my landlord, 
had been properlv advised 8t the time by a competent mining 
en~ineer, he would not have j!'iven leases of the kind that have 
been given." We agree entirely with all this, but would add that 
the action taken should be in the national interest ond that the 
landlords should pay for the protection incidentally given to them 
by direct contributions towards the general cess (which we shall 
deal with in detail later) to be administered by the Statutory 
.A uthority. The control to be exercised by laying down principles 
of first working by regulation, and by, giving the Statutory 
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Authority power to regulate depillaring, section-working, rotation 
of working and stowing, wil!l eradicate most of the worst evils of 
of the present system of negligent i1.andlords and acquisitive lessees, 
hut it will be necessary also to give the Statutory Authority power 
to supervise and .control the terms of new leases so far as technical. 
matters are concerned, the parties being left to settle among them
selves terms as to royalty rates, surface rents and initial salanni. 
Subsequent salami for allowing extraction of pillars shouM be 
prohibited in future as was suggested in paragraph 10 of the 1920 
Committee's Report. The control should extend to securing lease
holds of adequate sizes and more or less rectangular boundaries, 
and also periods of leases sufficient to faci[itate the use of sound 
mining methods. 

140. PROPORTIONATE OUTPUT FROM COAL IN PILLARs.-In other 
parts of our Report, we have referred· to the far larger proportion 
.of the total output of -coal that is now being obtained from pillars. 
In 1920, the percentage was 25; by 1927 it had increased to 32 
{for Jharia only). According to our evidence, wh~ch does not of 
course cover all the collieries in the Raniganj and Jharia Fields, 
the percentage output from pillars is anything from nil to 100 per 
cent. in different collieries, while the opinion of the Chief Inspector 
()f Mines is that the general average over both Fields is between 50 
and GO per cent. Judging partJly from the evidence before us, 
and partly from our knowledge of both Fields, we are inclined to 
put the average percentage at over 60. This percentage will of 
course. go on increasing as the virgin areas and seams /i,waiting 
development diminish until, as the resources approach exhaustion, 
the whole output will haye to be recovered from pitlars. 

141. AMOUNT OF COAL IN PILLARs.-The Chief Inspector of 
Mines has especially collected for us the following figures of the 
amount of coal now standing in pil[ars in aU the principal 
coalfields: -

Selected and Grade II and Total. Grade 1. inferior. 

Jharia Field 162,991,160 52,052,584 215,043,744 
Raniganj Field 132,555,750 20,967,972 153,523,722 

----
Total of Jharia and 

Raniganj Fields 368,567,466 

Giridih Field 10,551,248 Nil 
C~ntral Provinces Fields Nil 13,930,730 
Bokaro Field 2,554,741 14,000 
Karanpura Field 1,422,933 1,666,704 

Total of all Fields 310,075,832 88,631,990 
..,---~ 

398,707,822 
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142. PUCENT.lGB 0. l'Jl.OBABLB JIECOVUY.-Our witnesses were 
;Asked to state the percentage of pillar coal actually being recovered 
in their own collieries. The percentages given by them vary 
~{)n8iderably and, excluding the figures which relate to seams less 
tb.aB 12 feet thick, they cannot be regarded as. reliable because 
experience showl that complete records of depillaring operations 
are very rarely kept. For example, such calculations do not 
usually take into account [osses in internal barriers nor pillara 
which are lost entirely. 

143. Taking into consideration the average size and condition 
of the present pillara, the extreme thickness of many of the seams, 
the period for which most of the pillars have been standing, the 
thin parting between many adjacent seams standing in pillars, 

.and the methods by which the pillar coaa will have to be recovered 
without stowing, we are of opinion that, unless stowing is intro
,duced on a fairly extensive scale ill the Jharia and Raniganj 
}'ields, the percentage of coal recovered from standing pillars will 
.Jlot be more than GO per cent. in the Raniganj Field, wh~le it ia 
,extremely doubtful whether it will reach 50 per cent. in the Jharia 
Field. These percentages take into account both wastage from 
present methods of working and probable losses from collapses and 
fires. 

144. As regards the Bokaro and Karanpura Fields, they have 
been opened comparatively recentJly and the amount of under
,~round work done is very small, but considering the thickness of 
the seams in these two Fields, we are definitely of opinion that, 
wben depillaring has to be done, it will be at least as necessary to 
stow as it now is in Raniganj and Jharia. 

145. As regards the Giridih Field, we have ascertained that, in 
the Giridih State Collieries which cover practically the whole field, 
the total amount of coal left for extraction is about 15 million 
tons of which about 1 million tons is under rivers and roads and 

,cannot be recovered without stowing. It will be for the Statutory 
Authority to decide the extent to which compulsory stowing willI 
'be necessary here in m'der to secure the maximum amount of the 
('oal available. The figures given to us indicate that very nearly 
5 million tons of coal have been lost already in barriers and shaft 
pillars and can never be recovered at all. 

146. As regards the Central Provinces Fields, they will be dealt 
with in a separate chapter, but we may say here that the evidence 
given to us on the spot indicates that, in the Chanda Field where 
the seams are thi!'k and the coal even more liable to spontaneous 
.combustion than Raniganj cool, pillars cannot be recovered at all 
without stowing. 

147. HISTORY OF COAL GRADING BOARD.-Thi~ subject is not 
mentioned specifically in our terms of reference, but we were as\u!d 
later by the Government of India to enquire into "the effect on 
methods of extraction of the Coal Gradin/r Board Act XXXI of 
1925 ": This Act came into force on the 23rd September 1925, the 
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Statutory Rules were passed on the 19th December 1925, and th~ 
Grading Board commenced work on the 6th January 1926. Th~ 
action so taken f<?llowed promptly on the Report of the Indian. 
Coal Committee of 1925 which was appointed on the 20th September-
1924 and l'eported on the 28th March 1925. The terms of refer
ence to that Comtnittee directed enquiry an:! report:-

(i) on the measures necessary to ~timulate the export of suit-
aMe coal from Calcutta to Indian and foreign ports,. 
and 

(ii) in particular, whether effective measures can be taken for 
the pooling and grading of Indian coal for export and
for bunkering, and how the cost of such measure should
be met. 

The Committee w,as considered necessary because the foreign trad~ 
had practically disappeared. After the War, the internal demand
for coal increased and wagon supply was very deficient. On the' 
24th July 1920, the Government of India prohibited export except 
under licence and then discontinued, from the 1st September 1920, 
the preference hitherto given by railways to bunker coal for" 
Indian ports. A l1ationing scheme was drawn up, but furtheT 
restrictions had to be imposed in 1921. in Apriil 1922, the restric
tions on the shipment of cargo and bunker coal to Indian ports; 
were removed, but the embargo on exports out of India remained 
till the 1st January 1923. The Tailway rebate on coal exported
was restored from the 1st January 1924, but the foreign markets, 
hoad meanwhile been lost and other suppliers had established a firm 
footing therein. It was generally admitted also that the quality 
of Indian coail exported had been very unsatisfactory, and that 
foreign consumers were unable to Tely on regular supplies of" 
uniform quality. 

148. We have dwelt on these <letaits in order to bring out the
point that the only object of the Government of India and the 
Committee of 1925 was to improve the quality of export coal and' 
regain foreign markets. The Committee recommended (see page' 
133 of their Report) that" a Grading Board should theTefore be' 
immediately established which wouild grade collieries which pro-
duced coal for export and would arrange the issue of a certificate
for each consignment of the coal exported". The Committee went 
on to say that " any coal should be eligible for inclusion in the" 
grading list", but paragraph 105 of theiT Report indicates clearly 
that" grading shou~d be done from the point of view of consumers" 
overseas" and that, though any coal, however bad, was to be' 
graded if the colliery concerned so wished, the coal must be intend
ed for export. When the Act was passed. however. Sert-ion 4-
allowed any colliery to apply for grading and required the Grading-
Bqard to determille " the grade of coal of all or any of the seams or
of a part Of a seam of such colliery ". It is this provision that 
has enabled grading to be extended to coal. not intended for export
with the result that almost aliI coal produced in the Bengal and' 
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Bihar Field. is now offued and hought under the Grading Board 
clallsifkations. 

149. STATISTICS OP EXPORT TIlADE.-The export trade is confined
almo"t entirely to the port of Calcutta and to ooal from the Jharia 
and l1aniganj Fields. The 8tati8tics (Tables VI and VII) annexed 
to our Ueport show that· this trade, consisting of coal shipped as· 
cargo to foreign and Indian ports, is only a very small propor
tion of the total tonn.age produced, and that the foreign exports 
form an equally small proportion of the total exports. The posi-· 
tion in 193.j and 1936 WIll as follows:-

.~ .. ;.~ • .. 0 w &;,.!, .. =.~~ :; .. " G"e 6 f ° ... 
c .... 

oS ... -03 ... 0" 'a': ] . 0 ..... 0 . 
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.,0> 
~.s ~ &. I>- 1.s .. 0 .. ~. .! . .. !! .. ~ !! .. 
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it!.s s~~·!! c t! '" 
~ "3 8.~ 0 .. '3 er..r.."'C ~o~;; 

r32. 
1>-0 e 2." o c c 

0 r:i"" {!. t. I>- "'-+'< i'Q..Q..~ 
I>< fo4 t. l>- ll< 

ToJUl. ToJUl. ToJUl. Tons. 

1935 16.593.6111 217,581 1,649.090 1,866,674 U'2 13'1 1'3 

11138 16.052.388 195,836 1.441,579 1,637,415 10'2 13'5 1'2 

It should be added that, though the foreign export trade is 
insignificant as compared with the internal trade, it exceeds 
coDsiderably the import trade, the amount imported in 1935 being 
77 ,Oi5 tons or 35·4 per cent. of the foreign exports. According 
to Appendix" D " of the Coal. Grading Board's Report of 1935, 
the more important ports to which graded coal was shipped that 
year were:-

Port. in Briti.h 
Porta in India, 

Foreign Porta. TODi. Tons. but not in Tons. 
India. Pritish India. 

Colombo 157,325 Rangoon. 512,O:n Marmagoa 102,604 

Hongkong 45,589 Bombay 481,709 Port Okha 49,010' 

Madr .. 90,029 
Singapore • 16,689 Bbavnagar 44,719 

Karachi 78,768· 

Aden 8,380 Tnticorin 47,053 Verawal 38,488 

Durban . . 3,987 Chittagong . 36,615 Porbandar 30,623 

150. CONCESSIONS TO EXPORTTRADE.-It should be remembered 
that, in addition to authoritative and reliable grading, the export 
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-trade is assisted by the foHowing concess~ons not enjoyed by the 
jnternal trade:-

(1) A rebate of 37t per cent. of the actual freight rate (includ~ 
ing the surcharge of 12! per cent. with a maximum 
of Re. 1 per ton irrespective of distance) on graded coal 
shipped under certificate. For Wlgraded coal, the 
rebate is 25 per cent. Bunker coal consigned to 
Calcutta used to be exempted from the 12! per cent. 
surcharge, but this was withdrawn from the 1stN ovem
ber 1936. 

t2) An additional rebate of 8 annas a ton on graded coal 
from the 1st October 1936. 

(3) A rebate of 50 per cent. on river dues (equivalent to 
4 annas a ton) on graded coal shipped under certificate. 

151. EFFECT ON EXPORTs.-In spite of all this, shipnients of 
• .cargo coal have been declining steadily in recent years, the actual 
figures since 1926, when the Grading Board commenced operations, 
";being:-

1926 
1927 
1928 
1929 

,1930 
1931 
1932 
1933 
1934 
1935 
1936 

Year. 
Cargo exports 

to foreign 
ports. 

Tons. 
617,573 
576,167 
626,343 
726,610 
461,188 
441,249 
519,483 
426,176 
330,233 
217,584 
195,836 

Cargo exports 
to Indian 

ports. 

Tons. 
1,435,110 
1,682,802 
1,633,518 
1,860,602 
1,556,569 
1,686,095 
1,652,853 
1,425,039" 
1,536,894 
1,649,090 
1,441,579 

152. STATISTICS 
..established :-

OF GRADING.-It may thus be taken as 

(1) that the grading of coal for the internal trade was not 
intended originally, and 

(2) that the export trade is relatively smail and has actually 
decreased so far as foreign trade is concerned; this 
decrease is probably due mainly to external competition, 
and it is possible that the foreign trade would have 
disappeared altogether without grading. 

Appendix "K" to the' Coal Grading Board's Report of 1935 
-shows 416 graded seams of which 215 are graded in their full 
. thickness and 201 in one or more sections. Of the 416 gradings, 
·212 are of selected grade, 159 of grade I, 33 of grade II' and 12 of 
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grade III. Of the 215 fully graded seams, '143 are in the Barakar 
Series and 72 in the Raniganj Series. Of the former, 75 are' 
lelected, 42 grade I, 19 grade II, and 7 grade III; of the latter, 
45 are selected, 23 grade I, and 4 grade II. Where parts of 
Beams have been graded, the ungraded sections vary from a few 
inches to over 20 feet. For example, in No. 10 seam of the Godhur 
Colliery, 10 feet 2 inches is selected grade and 22 feet in the roof is 
ungraded. In the Dottom Ramnagar Seam of Pit No.4 at the 
Victoria Colliery, the section of the seam is 3 to 4 feet ungraded 
in the tioor, 17 feet selected, 8 feet ungraded between the two' 
graded sections, 10 feet selected and 2 inches ungraded in the' 
roof. 

153. GRADING SYSTEM.-The following are the classifications on 
whi(~h grading is done:-

Low volatile coal or Barakar 
Series. 

High volatile coal or Raniganj 
Series. 

Selected Grade. 
Up to, but not ell.-ding 13 per Up to, but not ellceeding 11 per' 

cent. ash. Over 7,000 calories. cent. ash. Over 6,800 calories. 
Under 6 per cent. moisture. 

Grade I. 
Up to, but not uceeding 15 per 

cent. ash. Over 6,500 calories. 
Up to, but not ellceeding 13 per' 

cent. ash. Over 6,300 calories., 
Under 9 per cent. moisture. 

Grad. II. 
Up to, but DOt uoeeding 18 per 

cent. ash. Over 6,000 calories. 
Up to, but not exceeding 16 per 

cent. ash. Over 6,000 calories. 
Under 10 per cent. moisture. 

Grade III. 
All coal inferior to the above. 

The grading is determined by analyses of samples taken from' 
the seam itself in the colliery, but only cool intended for ship. 
ment is inspected first at the time of loading on the railway to' 
see that the coal has actually come from a particular graded' 
seam or section of a seam, and again at the Kidderpore Docks, 
before a certificate of shipment is given, as regards size and cleanli.
ness. There is no inspection of graded coal sold internally and' 
there is tberefore no Grading Board guarantee that the coal 
despatchf'd by rail to a consumer, ll6y. in the Punjab, is actually 
the graded coal that the consumer has ordered. Further, one' 
witne~s (W. No. 28) with considerable experience in testing samples 
of coal trom various collieries has told us that the ash percentage 
is invariably up to 2 per cent. higher than that shown on the 
Grading Doard certificates. 

154. EFFECTS OF GRADING.-Evidence has been given (see 
Statements II and III attached to the written evidence of the Chief 
Mining Engineer of the Railway Board-W. No. 37) that the 
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-working of s~ams in sections based on quality existed before the Coal 
.orading Act of 1925 was passed, bllt we are satisfied that this 
:method of commercial exploitation has grown considerably since, 
partly owing to the facilities provided for grading on which 
.consumers think they can rely, and partly owing to Jow prices 
.and gen~railly unfavourable market conditions. The drop in 
coal prices began before the Grading Board was established, but 
it has continued progressively every year and has led more and 
·more to concentration of working on selected grade coal. Where 
the seam wou[d be grade I quality as a whole, it has been split up 
oy sampling and analysis into a section of selected grade and 
:an ungraded section. Only the selected grade section is 
extracted in the first working, and this in itself depreciates the 
<lther section and causes waste so far as quality goes. As soon 
as depillaring begins, the comparatively inferior section left in 
the roof or the flOOT, which has not been won in the first working 
'because it paid commercially to work only the selected grade sec
tion, must either be recovered or [eft behind and lost. There is 
no recovery in practice, partly because the ungraded section is 
comparatively unprofitable or not profitable at all, and partly 
-becaus(; the Grading Board will not aillow ungraded coal to be 
.extracted at the same time as gra!led coal unless the grading certifi
cate is surrendered. The result is that the unwanted section is 
.crushed in the goaf by the falling of the roof and so not only causes 
further waste so far as quantity is concerned, but also increases 
the .risk of spontaneous combustion. Almost every technical wit
ness who gave evidence on the :point said that the extraction of a 
·section of a seam in such a way as to leave behind the remainder in 
the goaf increases both avoidable- waste and danger from fire. 
Examp[es were given of fires attributable to this cause in the 
Kajora, Koithi, Samla, Jambad and Nos. 11 and 12 seams. One 
witness (W. No. 22~ told us tht the Koithj. seam of the South-

- East Baraboni Colliery had been mined and depillared extensively 
without leaving any roof coal and without any signs of heating 
or fire. After 8 feet of the seam was graded as se[ected, leaving 
4 feet 6 inches of inferior coal in the roof, this coal was left in 
the goaf and caused a fire within a few months. 

155. It must be admitted that there is much'to be said for the 
.grading system. It has introduced and standardised the classifica
tion of Indian coals by nniform methods of sampling and analysis, 
and this classificati.on has been helpful to consumers who have a 
definite basis for their orde'rs as long as the colliery remains 
,on the grading list. Stabi~ity both during first working and 
depillaring has been improved because g>alleries have not been 
so high as when the whole seam was worked at once. Yet it 
l:emains true that avoidable waste of coal of commercial value ha'l 
increased appreciably, while the d.anger of fire fol1lowing local and' 
main falls of roof has also been 'increased. 

156. POINTS FOR CONSIDERATION.-The first point for considera
{ion is whether, to suit the exigencies of commercial profit, these 
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prejudicial practices and results should be allowed to continue. 
)" e asked, in (/ue,tWn 46 of our General Questionnaire, whether 
tbe extraction of a section or a seam so 38 to render unworkable the 
remainder of a lower grade, but still of commercial value, should 
be prevented or controlled. This, and the allied Question 47 
regarding seams being rendered unworkable by similar methods, 
are Loth points on which mining opinion should be unequivocaUy 
opposed to commercial opinion, but the answers show mining 
engineers, "'bo should and do know better, echoing the voices of 
their Calcutta owners. Une witness (W. No. 19) for example 
aaya:-

" I do not think that the State can prevent a private indivi
dual from wOl'king his coal as he pleases without giving com
pensation even though the result of such working may be to 
Illcreaae dangers from fire. I think that the mine-owner should 
be allowed to judge for himself whether he shou[d take the 
risk or not." . 

Another witness (W. No. 21) says:-
Of The owner of a colliery is the best judge of what is com

mercially valuable and his ability to work and sell at a profit 
any particular coal should be the criterion of its value at any 
time." 

There are several other such opinions, but only one witness 
(W. No. 38) who 8aY8:-' 

Of Arter diseussion with the Committee, I agree that the 
answer to both these questions (namely, Nos. 46 and 47 of the 
General Questionnaire) should be in the affirmative from the 
stlUldpoint of a mining engineer." 

Other evidence before us in answer to Question 62 indicates that 
considerable commercial importance is attacaed to the export trade 
even though it is reLatively small and steadily diminishing, and 
there is certainly every justification for maintaining the quality of 
Indian coal in outside markets and for giving overseas consumers 
the same guarantee of quality by authoritative grading and inspec
tion as they obtain from South Africa which is India's chief 
('ompetitor in those markets. Both commercial and technical 
opinion agrees generally that it is now too late to limit grading 
to export coal as originally intended, and we are satisfied that it 
would be impracticable because a colliery which is not exporting 
t.o-day may want to do so to-morrow, and would not be able to have 
its coal graded ad hoc for an export order. Besides, if the existing 
grading certificates were withdrawn so far as the internal trade is 
('oncerned, and no further analyses were made nor certificates 
issued, a particular colliery might say that it was working for the 
infernal demand and then export its output. There would be no 
inspection at the time of loading Ror at the docks, and Indian coa1 
would gradually get discredited ftl!"ain. It has been suggested to 
us that, as section-working is a direct consequence, not so much 
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of the grading system as of unfavourable market conditions an<1~ 
low prices, it will disappear automatically if conditions improved-
and prices increaseCl'to the extent of rendering coal salea.ble whick 
is now regarded as unsaileable or, in other words, of bringing into
effective demand coal that is no,w not considered worth recovering. 
Even if this is correct, however, the depleted state of India's· 
reserves of good quality coal and the paramount considerations 
of safety of life and, property demand that section-working as a· 
purely commercial necessity should be stopped. 

157. REMEDY SUGGESTED.-We have considered various ways in 
. which this might be done. Sir Lewis Fermor suggested that tlie
sampling and analysis of coal for export should be done at the docks 
and certificates given for the coal as actuaHy shipped. The same' 
idea .was considered and Tejected in paragraph 113 of the 1925· 
Committee's Report, and we have been advised that it would be 
unsuitable practically and unacceptable to the foreign consumer. 
We have therefore come to the conclusion tha~ the only satisfac-· 
,tory solution is to stop the grading of sections of seams and cancel 
the existing certificates of such grading. If any colliery, which 
has had its grading certificate cancelled, applies for a fresh certifi
cate for the whole seam, it snould be allowed to have this without: 
any charge. All that is necessary to give effect to our main 
recommendation is to amend Section 4 of the Coal Grading Act· 
by omitting the words " or of a part of a seam". 

158. EFFECT ON EXPORT TRADE.-This would mean, so far as the' 
export trade is concerned, that only seams of more or less uniform 
quality and capable of one grading throughout could be exported' 
under certificates of shipment. This would not constitute a hard-· 
ship in practice because most of the coal now exported under certi
ficates of shipment comes from such seams. Figures supplied to' 
us by the Chief Mining Engineer to the Railway Board show that 
about 95 per cent. of the shipments are selected gr~de coal, and' 
that the shipments of selected grade coal are made up as foUows:--

Non·coking 
coals. 
Tons. 

Coking 
coals. 
Tons. 

Total. 

Tons. 

1935 1,063,260 720,201 1,783,461 

1936 1,039,377 561,680 1,601,057 

Of the above non-coking coals of the Raniganj series, no less than" 
1,017,703 tons and 1,021,347 tons respectively came from the 
Dishergarh, Poniati and Sibpur seams which are graded in their' 
full thickness. These figures represent 95·6 and 98·2 per cent. of 
the total non-coking coals exported and 56·4 and 63·7 per cent. 
of the total shipments. As regards the coking coals of the Barakar 
series, it is not possible to give such precise figures because th~ 

"quality of the seams varies within comparative'ly short distances 
and a seam which is graded throughout in one colliery often has 
to be graded in sections in the next colliery. The practical experi~ 
ence of the Chief Mining Engineer 'to ,the Railway Board has r 
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however, been enliated ill utimating that the coking coals from 
fully graded lleaJllJ represent about 41·3 per cent. of the coking coail 
.hifmenu and about 16·7 per cent. of the total exports. We thus 
arnve at the concluaion that about 80 per cent. of the graded coal 
cargoes now come from le8JllJ which have been graded ill their 
full thickneii8. A. the export trade is mainly in the hands of 
two or three Calcutta firma who are interested more in Raniganj 
than in Jharia coal, there will be no difficulty whatever in making 
up the .remaining 20 per cent. from fully graded aeams. Thes .. 
~r~8 wlll be benefited at the expense of other firms, but this is all 
lncldental result of our recommendation, its fundamental justifica
tion being the public interest. 

159. EXPORT OF NON-GUDED COAL.-lt will be nece88ary also to 
prohibit the export to foreign ports of non-graded coal of any 
description 811 i. now done in South Africa. There is ILittle or no 
'Iuch coal exported now, but the temptation to export it wiU be 
greater when grading i. restricted to the whole seam, an4 no risk 
should be taken of Indian coal being again discredited in foreign 
markets. 

160. EPFECT ot( IlttE1lNAL T1lA.DE.-SO far as the internal trade 
is concerned, the atopping of section gradin~will not by itself stop 
lection-working in the interests of commercia[ exploitation, but it 
will be restricted considerably beoause producers wiU have t() 
assume responsibility for supplying coal of the quality ordered, and 
consumers will have to see for themselves that the coal they get is 
of the quality ordered and required. The tendency wil[ be for 
con8umers fir8t to satisfy themselves as to the particular coal most 
suited to their requirements and then to order that coal by the 
collie'1 and the seam as used to be done. In this connection, we 
may elte paragraph 84 of the Report of the 1920 Coalfields Com
mittee to the effect that coal was then classified for market pur
poses, not according to ita class, but by the name or number of the 
Ie8m and by the name of the cdlliery producing'it. We have 
been told that we must not loae sight of the fact that the Grading 
Board classificationa have been accepted by the trade and relied on. 
by consumers in making purchases. This may be ao, but it is not 
a necessary part of a grading system for export purposes, and it is 
the business of buyers and sellers on the Bpot to look after their 
own respective interests by means of contracts providing for penal
ties and bonusea on a sliding sl'a1e according to calorific value, ash. 
and moisture as ia now being done by big consumers like Messrs. 
Tata's in spite of the grading classifications. It is evident that 
the grading of coal on chemical analysia and calorific value does 
not by itself show conclusively whether a partiCUlar coa~ is suitable 
for the work it is required to do. The Royal Commission on Coal 
Supplies said in thia connection: .. The more consumera realise thlt 
advantages that accrue from the use of coal selected to suit their 
special requirements and appliances, the more they will expect 
and demand uniformity of quality and size. Uniformity is 
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important; and there is no question that a consumer is willing to
pay more if he can_rel;y upon always getting what his experience 
has found to be hesi' suited for his purpose". This can only be 
ascertained by experiment and experience, and it is on this basis 
that consumers should order their coaJI. and stop relying on a 
standard classification, conformity with which in actual supply is 
not in any way checked nor guaranteed by the Grading Board. 
Besides, as suggested by us elsewhere, section-working generally 
will be regulated by the Statutory Authority in the interests of 
conservation and safety. That Authority will decide what is to . 
be done in each case regarding coal of commercia[ value which a 
mine-owner does not propose to recover. If the inferior section is 
comparatively thin,. the Statutory Authority would have to decide 
the balance of advantage between immediate recovery during 
depillaring or total loss, because, even if this coal were preserved 
illtad by stowing, it could not be worked economically at a later 
da.te. Ii wou[d alsQ happen in a few cases that cool has to be 
left to support a weak roof. In such cases, the danger from fire 
will hav!, Jo be averted by such means as the Statutory Authority 
may consider necessary. If the inferior section was comparatively 
. thick, the Stat.utory Authority would decide between immediate 
recovery and leaving. the coal in such a condition by stowing that 
it could be recovered subsequently when market conditions were 
more favourable. The inferior coal could fo.r instance be sorted 
on the surface and sold to soft coke manufactures. In order not to 
interfere undu[y with such existing contracts as provide for the 
supply of coal on a grading certificate basis, the Statutory 
Authority should be iegally authorised to take action in such cases 
after allowing a reasonable period for the revision of the contract. 
In any event, if the Statutory Authority is to have a fair chance 
of contrdlling section-working properly, it would certainly be 
undesirable to have any conflict between its aims and powers and 
the practical effects of the Grading' Board's operations. It is there
fore essential from this point of view also to restrict grading to the 
full thickness of the seam. 

161. GRADING BOARD FUNDs.-There is only one more point in 
this connection. The ChIef Mining Engineer to the Railway Boaxd 
(W. No. 37) has told us that the net a,:erage a~nuaJI. i~come (i.e., 
the difference between the fees for gradmg and mspectIon and the 
cost of supervision) of .the Grading Board is about Rs; 55,000 and 
that the accumulated surplus is Rs. 3,12,000. The fees paid for 
grading, but not the fees paid for inspections at the docks, will bE 
smaller if our recommendations are accepted, but the present cos1 
of supervision 'could also be reduced probably to some extent. Wf 
l'ecommend therefore that half of the accumulated surplus, an. 
half of the future net actual income, should be handed over to th, 
Statutory Authority and added to the proceeds of the ~enera 
cess to be suggested later for the benefit of the coal trade ani 
industry as a whole. . 
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IG2. Co.u. LOCllED VI' tlIfDU R.uLwAYs.-Coal, mainly of good 
"luillity, il rrported to lie under the lines aad sidings of the two 
.railway. concerned, to the followwg extent t--

Eut Indian Railway • 
Bengal-Naij>ur Bailw.,. 

Total 

TOIIB. 
81,247,816 
55,895,074 

137,142,890 

.The Ea8t Indian Railway figures cover only coal iJl respect of 
which notices under section 4 of the Land Acquisition (Mines) Act 
.have been received, while the Bengal-Nagpur Railway figures 
.include all coal up to a depth of 1,000 feet. In 1931, the Chief 
.Mining Engineer to the Railway Board estimated that the total 
.quantity of coal in all 8eams of commercial value lying under 
these two railways up to a depth of about 1,000 feet was 421,000,000 
.tonl of which 52 per cent. or 218,920,000 tons was recoverable and 
.cons8CJuently lubJect to the compensation clauses of the Land 
AcqUisition (Yines) Act 80 far as it would be required to 1>e left 
lor .upport. TakinK into consideration extensions since 1931, and 
.allowing for coal (I) which has already been lost because, owing 
to the leam having been goafed on both sides of the railway line, 
it ia DO longer accessible, (ii) which would be lost in the course 
o()f recovery by present methods, and (iii) which could be extracted 
without risk to the railway or 1>y diverting or packing the track, 
.it ia evident that the tonnage which, without adequate stowing, 
will have to be sacrificed for aupport runs into hundreds of mil
liona, the compensation payable on which, calculated in terms of 
working profits, would amount to much more than the railway 

.administrations can contemplate with equanimity, and the CODll

PUI80ry payment of which must recoil mainly on the coal trade 
.a. a ,,·hole. 

163. GENELU. CONSIDElUTloNS.-The problem of coal locked 
'up under railways is complicated. On the one hand, it is argued 
1hat, 81 the railways pay without question for the surface land 
~ver which they operate, they should pay a[80 for supporting coal 
·subjacent and adJacent to that surface. They purchase surface 
rights under the Land Acquisition Act and they can BiCquire 
3Ilineral rights by the same procedure. If they do not so acquire 
the coal considered necessary for support. they should pay for it 
·subsequently at least to the extent of the profit that could reason
ably be expected from working it. On the other hand, it is pointed 
out that there is a common law right to vertical and lateral support, 
and that this ri,ht is recognised and paid for by collieries when 
agricultural lanel is damaged by subsidence. Any common law 
right may, however, be superseded by statute, and this is what 
has happened, 80 far as railways are concerned, both in Great 
Britain and India, the respective enactments being The Mines 
(Working Facilities and Support) Act of 1923 and the Land 
~cquisition (Mines) Act of 1885. So long 8S the latter Act remains 
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on the statute book, royalty-receivers and mine-owners in the per
manently-settled ar~as of Bengal and Bihar, where the minerals, 
no longer belong_ to the State, are legally entitled to compensation. 
for coal required to be left for support. The position is different' 
in the Central Provinces where the 1885 Act does not apply, and 
where the mine-owners are not entitled to get the coal under 
l·ailways. The standard form of lease given by the Centrai Pro
vinces Government prohibits mining operations or workings under 
any railway line· or at any point 'within 50 yards of railway land. 
Previous permission in writing has to be obtained before any coal 
can be taken out, and the mine-owner must necessarily accept any 
conditions or restrictions that may be laid down without having. 
any claim to compensation. So far as Bengal and Bihar are con
cerned, the railway contention is that the right to compensation. 
has in turn been contmcted away by almost all mine-owners, who 
have not only agreed to waive claims to compensation, but have 
also bound themselves to· compensate their landlords for loss of 
royalty on the coal which could have been recovered if it had 
not been required for support. This has been done by what are
lmown as Memoranda of Terms or Assisted Siding Agreements 
executed by mine-owners (but not by royalty-receivers) before the 
.sidings -are put in, and it has never been authoritatively decided,... 
so far as we are aware, whether these Agreements are legally valid 

. to the extent of extingl)ishing or limiting the statutory right to-
compensation created by the 1885 Act. 

164. ASSISTED SIDING AGREEMENTs.-The East Indian Railway 
now has 400 Assisted Siding Agreements, while the Bengal-N agpur 
Railway has 131. It is freely alleged that these railways have 
practically compelled mine-owners to execute these Agreements by 
declining to put in sidings, which are of course essential to the
sale, despatch and utilisation of extracted co~l, unl~ss all ril!;hts 
to compenf>ll:tio:Q. are first waived Ot covered .by llldemmty: ~~alllst. 
this allegation that t~eJ. have evad.ed theIr statutory l~a~IlIty by 
refusing transport facIlIties, the raIlways assert that. sldlllgS ~nd. 
their support should be regarded as a part of collIery worklllg 
expenses, an~ that they can.not fairly be e~pe~t~~ to c~rry out w?rk 
which must lllvolve them In very large lIabIlIties WIthout taking 
steps to safeguard themselves. There is every justification for a. 
business deal over a required siding, terms as to the proportion 
of the whole cost to be paid by the coal company and the railway 
respectively being determined in each case by such considerations 
as the number of collieries to be .served and the traffic to be 
expected. Such !erms might even cover suppor~ for the siding· 
itself but the rallwavs have demanded and obtallled much more .. 
The East Indian Railway has paid comparatively little compensa-
tion, and the Bengal-N agpur Railway has paid none at all. Yet,. 
under the Assisted Siding Agreements, each coal company concerned 
has to pay in advance for the cost of surveying a .siding aD;d pre
paring plans and estimates. It then has to depOSIt the estImate~ 
cost of purchasing the necessary surface land under the Land AcqUl-
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eition Act, but hal no right in that land which vests absolutely 
in the railway. The coal company further accepts financial respon
sibility for all work to Bub-grade (viz., earthwork, bridging, ballast, 
etc.) and Buhsequent ordinary maintenance of such work, the rail
way providing and maintaining the permanent way materials {viz., 
aleflpers, rails, fastenings, points, crossings, etc.}. It may be men
tioned here ~hat, though the Agreements do not seem to contem
plate a deposit of the estimated cost of sub-grade. work unleBB that 
work: is to be done by the railway, we are informed that the 
deposit il requiJ'ed even when the' work is to be carried out by 
the coal company on contract. This locka up a considerable 
.. mount of cepital and seems to be unnecessary. When constructed, 
the Biding i. open to all traffic and may be extended as required . 
.(Jver and above all this, the coal company undertakes--

(i) not to work BO aB to endanger or damage the siding or 
eny other part of the railway administration under-
taking, . 

(ii) to waive all claims to compensation for any prohibitions 
or restrictions imposed on the working of mlllerais " in 
or unuer any land forming part of the siding or of the 
said undertaking", and 

(iii) to be liable for all compensation payable to an"! other 
person in respect of minerals .. in or under any land 
forming part of the siding, and in or under any land 
on either side thereof, in which such prohibitions or 
restrictions may be required for the purpose of lateral 
support ". 

It will thuB be seen that the Assisted Siding Agreements--
(i) cover lateral support which is not provided for in the 

Land Acquisition (Mines) Act, 
(ii) transfer to the coal company liability to pay compensa

tion for locking up coal to royalty-receIvers and any 
other persons interested in the working or getting of 
that coal, and 

(iii) extend not only to the siding concerned, but also to main 
and branch lines. 

In 1935 the East Indian Railway put forward a revised form of 
Assisted' Siding Agreement which was intended to afford the rail
way complete protection agai~st the cla~ms of superior landlor~s 
and intermediate lessees. This was obJected to and, after dIS
~u8sion with the mining interests in Calcutta, the Railway Board 
-eventually agreed (in letter No. 1401-W. of t~e 29t~ October 1~3.5) 
that" for a perio~ o! two years, the East ~ndian ~~ilway Adminis
tration will not InSIst upon the new ABBIsted SIding Agreements 
being signed b~ the colliery own.ers,. and that the latter will not 
put in any claIm for compens!,b.on l~ respec! of co~l locke~ ~p 
under railway lines, or for restrictIons Imposed In working collienes 
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under, the railways or otherwise, and that during this period col ..... 
liery owners requiring railway facilities should be required to sign:.,' 
the old form of' agreement". It was added that the period of 
two years was to be utilised by both parties in examining the whole
question in order to ascertain the best way to deal with the situation. 

161;. PREVIOUS SUGGESTIONs.-The present deadlock was perhaps 
inevitable in the circumstances, and it seems unlikely to us that, 
in the ab!;!ence of any authoritative legal ruling meanwhile, the
truce of two years will produce any change in the attitude of 
either of the parties principally concerned. Even before the Coal
fields Committee of 1920, it was recognised that the railways could. 
not possibly pay ,all the compensation that might be ,legally; 
demanded under the 1885 Act. It was accordingly suggested, with.. 
the concurrence of the Indian Mining Association and the Indian.. 
Mining Federation, that the Land Acquisition (Mines) Act of 1885-
should be amended to provide for a cess of 2 annas per ton on.. 
all coal to be credited to a Coal Mines Compensation Fund adminis
tered by trustees and intended to be used-

(i) for paying for reasonable and safe diversions which would: 
release the support~ng coal, and 

(ii) for paying compensation under the 1885 Act when the' 
working of supporting coal had to be prohibited or 
restricted. 

The' Coalfields Committee of 1920 suggested that this cess should: 
be absorbed in their suggested 8 anna cess for financing compulsory 
stowing, but no action was eventually taken either on this recom
mendation of the Coalfields Committee or on the proposed amend
ment of the 1885 Act. When the proposal for a cess was first under 
consideration, the Indian Mining Association wrote in letter
No. 98-R. of the 13th Decembei' 1915 :-" The Association wish, 
to emphasise the fact that the actual payment of compensation is, 
a secondary consideration". It was added that "in view of the' 
country's limited resources, it is of the utmost importance to the
community that wherever possible the coal should be won and not· 
wasted. This object can be attained, firstly, by confining the
initial restrictions to the lowest limits consistent with safety, and. 
secondly, before awarding compensation on what remains, by con·· 
sidering the possibility of diversions of the lines and sidings or 
the working of the coal in such a manner as to render the damage· 
to the surface small in comparison with the value of the coal which: 
would otherwise be lost". The Association accordingly suggested 
that, in order to avoid the possibility of any undue burden being' 
placed on any individual interest, "provision should be made for' 
a. small increase in railway freight on coal for the accumulation' 
gf a compensation fund-the increase to be made at the discretion' 
of Government at any time after giving reasonable notice, and' 
the fund to be controlled and administered by Government and not 
to form part of the ordinary railway rev:enue ". 
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166. Bur llUJrGJ!JlElIrT WITHOUT &TOWING.-Apart from con
.iderationa of conllervation and the extraction of all coal within 
mining poaaibilitiee, the ideal arrangement would be one in which 
all the partiea concerned were directly interested in economising 
.upport a. much a. pouible. Condition. in the Raniganj Field, 
where the .. am. are thinner, further apart and deeper, differ in 
this respect from thole in the Jharia Field, where the 8eams are 
thicker, cloller together and at shallower depth8. Each case could, 
however, be explo~ed carefully by the technical advi8ers of Govern
ment, the railway and the coal company in order to ascertain-

(i) whether the conditions of depth and thickness of the 8eam 
permit of total extraction either with or without surface 
packing or protective work, 

(ii) if not, whether the line could conveniently be diverted 
over .tatutory barriers or over an already subsided and 
.ettled area, 

(iii) failin~ (i) or (ii), what the minimum requirements for 
vertical and lateral support 8hould be, and· by what 
methode the remaining coal should be extracted. 

Compensation would then be payable (either by the railway or 
from. ceu) for the coal left for support, the co&l company being 
responsible for working the remaining coal in accordance with the 
restrictions laid down, and for any damage that might be caused 
by such working or any protective work neceuary to prevent or 
counteract lIuch damage. Under thi8 procedure, the railway or the 
administrator. of the ceu would have every incentive to limit 
lupllOrt required to the actual necessitie8 of each case, while the 
mlue·owner" would find it advantageou8 to have a small margill 
of lafety over and above the coal compensated for. As matters 
.land, however, the general impression in the coalfields is that the 
rllilwaya have been inclined to demand excessive 8Urport without 
taking sufficiently into consideration the thickness 0 the 8eam or 
the depth at which it lies. This general impression would not 
have arillen if the railways had always adopted the procedure which 
according to the Agent (W. No. 66) is now followed by the East 
Indian Railway. "What is done now is that every case comes 
up to me for my personal orders and I consider carefully, after 
taking the advice of technical experts, what is the minimum amount 
of 8upport that may safely be demanded taking into consideration 
the nature of the 8eam, the amount of the intervening strata and 
4IUrface features. It might be possible in particular cases to 
allow the total extraction of coal where SeaDlS being worked are 
at a depth of more than 500 feet. In all cases we naturally consider 
the possibility of a diversion or alternative alignment. 'Ve do also 
now try and put down new sidings with reference to the geological 
featuree and statutory barriers so as to avoid a8 far as possible 
the question of compensation arising at all. In the past, the 
acquisitions of surface lands for purposes of sidings used to be 
made entirely with reference to the amount of land required for 
constructing the sidings, for example, high embankment. 



· 88 

N owad~ys we do also take into consideration the mining require
ments and do not acquire more land than is necessary to 'provide 
support, or when considerable widths of land have to be acquired 
for purposes of borrow pits, restrictions are only applied to the 
extent necessary tc? ensure support." On the other hand, the 
:Sengal-Nagpur RaIlway witness (W. No. 67.) has cited several 
mstances where the complete extraction of coal has been allowed 
under lines and sidings at depths from 250 to 900 feet and with 
seams from 9 to 15 feet in thickness. ' . _ -

161. THE 1885 ACT AND THE ASSISTED SIDING AGREEMENTS.
As regards the 1885 Act, it does undoubtedly confer a statutory 
!ight to compensation for coal required for vertical support. In 
practice, this right has been nominally relinquished by mine
()wners under stress of circumstances,' and it remains to be seen 
how far the Assisted Siding Agreements have deprived mine-owners 
and' others of their statutory rights. One view is that these Agree
ments we1,'e executed under undue pressure or are contrary to public 
policy because railways are bound, under the Indian Railways Act, 
"to afford all reasonable facilities for the receiving, forwarding 
and delivery of traffic upon and from the several railways belonging 
to or worked by, and for tlie return of rolling stock". We under
stand. that, under the English law (Section 16 of the Railways 
Clauses Consolidation Act of 1845 and Section 2 of the Railways 
Private Sidings Act of 1904) there is express provision that" reason
able facilities" include facilities for the junction of sidings or 
branch lines with any railway administration. This is possiEily 
what Sir Ralph Wedgwood, the Chairman of the Railway Enquiry 
Committee, had in mind when he expressed amazement at the 
attitude of the railways over this question, and explained that, in 
England, if a railway company'wished to have a branch or main 
line, or a siding, over coal-bearing land, it had to decide then 
and there whether it would purchase the mineral rights or take 
the risk of being dropped. We hope that Sir ltalph has been 
reported correctly, but our authority is the speech delivered by 
the Chairman of the Indian Mining Association at the last annual 
general meeting of members held in Calcutta on the 11th March 
1931. We 'believe, however, that there is nothing in the Indian 
law obliging a railway company to provide a siding for a colliery 
or other industrial concern. As matters stand, neither Local Gov
('rnment has issued a declaration under section 5 of the 1885 Act 
for several years, the railways and colliery companies having been 
left to settle matters themselves without Government intervention. 
In other words, the 1885 Act is for all practical purposes a dead 
letter, but it is clear that this state of affairs cannot continue 
indefinitely and that some workable solution will have to be found 
sooner or later. We have been shown a letter from the Govern
ment of Bihar (No. 6344-Com. of the 5th December 1936) in which 
it is said that " the Local Government do not at present intend to 
impose any restrictions under section 5" on the working of the 
};astern Coal Co.'s Bhowra Colliery in No. 12 seam. In this case, 
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t!u, nengal-Na~pur Railway took an agreement supplementary to 
the Assisted Slding Agreement from the Eastern Coal Co. after 
..notice of intention to work had" been given by the latter to the 
Local Uovernment under section 4 of the Act. Under this Agree
ment, lleparatt areal of the surface land acquired for the Bhowra 
Branch and Bhowra Sidings Nos. 3 and 4 were defined under 
-which (i) no coal could be extracted, (ii) coal could be extracted 
IIlnder certain restrictions, and (iii) coal could be extracted com~ 
pletely. The company agreed not to claim compensation for coal 
left in the first two areas, to indemnify the railway against and to 
pay any (lOmpensation awarded to any person in respect of the 
prohibited or restricted working, to pay on demand the amount 
required to make goot! any 10RS or damage which the railwaJ 
might suffer from violation of "all or any of the restrictions, and 
to undertake and pay for any protective works that might be 
.nI'Ces8ary . 

IG~. LEGAL POSITION.-The present position is clearly uDsatis
lactory. The right to support is only a right to sufficiency of 
support and is not violated until damage has actually been done. 
Similarly, the right to compensation does not depend upon tort 
and sbould not arise until the mine-owner is able and I'eady to 
.extract the coal. Cases in connection with notices under section 4 
have usually gone on for years because, before the Local Govern
Dlent can publish a declaration under section 0, it has to obtain 
.an indemnity from the railway concerned and consider a report 
.by the Chief Inspector of Mines as to the prohibitions or restrictions 
that are necessary. The amount of compensation should then be 
.ascertained in the manner provided by the Land Acquisition Act, 
but the rail"'ay .till has ~ keep a constant watch on the mine
owner to see that the coal is worked in accordance with the prescribed 
prohibitions or restrictions, and in order to be able to apply 
section 13 where necessary. In an actual case decided against the 
J:ast Indian Railway by the Additional Sub-Judge at Dhanbad 
-on the 23rd September 1936 (Title Suit No. 30/5 of 1934/36-
Ambalal Khora and another 'VI. Secretary of State fo!: India) notice 
under section 4 was given to the Local Government in January 
1929. As nothing happened for a long time after the 60 days 

.contemplated in section 0, another notice was served on the Local 
.(Jovernment in May 1931. The declaration under section 5 was 
,published on the 12th June 1931 declaring the willingness of Gov~ 
.ernment to pay compensation (after having been indemnified by 
.the railway) and imposing prohibitions and restrictions on working •. 
'This declaration was withdrawn by a notification of the 3rd Sep
.tember 1934 after a civil suit had been instituted on the 8th August 
1934. The Court held that the clause in the Assisted Siding Agree
ment waiving all claim to compensation did not legally preclude 
the plaintiffs from claiming such compensation (i) because that 

;agreement had not been registered under section 27 of the Regis
.iration Act though it purported to extinguish or limit in future 
.a contingent right or interest in immovable property, and (ii) 
:because the cO.ntract was void as it offended against the legal rule 
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regarding perpetuities and was also bad for remoteness. The
plaintiffs were accordingly given a decree for compensation with.. 
full costs. This .decision has been appealed against, and it will 
be interesting to see what the .Patna High Court rules. It should.. 
be added, however, that the Court also said that " if it be held 

. that the- Assisted Siding Agreement is valid and binding, the 
plaintiffs are not entitled to a~y decree ". A ruling of the Patna 
High Court (A. I. R., 1936, Patna, 513) had previously held 
that, notwithstanding the provisions of -section 6 regarding the 
determination of compensation by the Land Acquisition Act pro
cedure, the parties concerned are competent to enter into an agree-
ment as to the amount of compensation, and this would presumably 
cover an agreement not to demand any compensation at all. _ As 
we have said before, the whole legal position thus turns on the 
validity of the ASSIsted Siding Agreement. 

169. ST.oWING THE BEST ~EM:EDY.-What is quite certain is that, 
whatever the legal rights may be, this whole question of coal 
under railway lines always involves vexatious delays, unnecessary 
expense on law suits, and general dissatisfaction. The compensa
tion cess referred to above, whi1e it would meet the claims .of 
royalty-receivers and mine-owners, and enable railways to escape 
enormous contingent liabilities, would not meet the public or 
national consideration that no coal of any commercial value should 
be left in the ground for ever if it can be recovered without undue 
risk. Even with the most liberal restrictions consistent with safety, 
ancJ with every provision for diversions, it is unlikely that more
tha-n 35 per cent. of the coal under railway [ines can be recovered 
by the ordinary methods of working without stowing if the rail
way systems are to be maintained. It is evident therefore that, 
if conservation or maximum extraction is desirable and should 
be enforced, the only satisfying remedy is t.o stow the void. 
created by removing the coal from under railway lines with some 
incombustible material which gives as secure support as the coal 
itself. This wouhl enable practically all the locked-up c.oal t.o be 
won, and would also meet all the practical necessities of support 
and safety. It. can be achieved by sand-stowing, a subject which 
will be fully dealt with by us. in a subsequent chapter. 

170. RAILWAY C.oNTRl:B"UTI.oN T.oWARDS STOWING.-The only 
point which we need consider now is whether the railways shoultl 
pay for or contribute towards the cost of compulsory stowing. The 
Agent of the East Indian Railway (W. No. 66) agreed that" if 
all coal under the railway lines could be stowed so as to provide 
proper support, this would be of advantage t.o the railways, the 
mine-owners and the whole nation generally". Some of our wit
ne\Sses thought that the railways sh.ould pay for compulsory
stowing under main and branch lines, and that the coal companies
should pay where colliery sidings are concerned. It is evidem; 
that the railways will benefit in various ways, but so will. royarty
receivers and mine-owners. The railways (i) will be enabled to
carry out their .obligations as public carriers without risk· to life~ 
or property, (ii) will escape their present legal liability for com-
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pensation otherwise than by resorting to Assisted Siding Agree~ 
ments, . (iii) no longer have to pay for diverting lines or for other 
protechve measures such as those which are now being carried 
out near the Jharia railway station, and (iv) will obtain additional 
traffic from coal which would not otherwise be recovered and. 
despatched. Of the above, the third is the only item which calli 
be all8essed precisely in monetary terms. We have been informed 
bv the railwaya concerned that, in the [ast ten years, the Bengal
Nagpur Railway has spent Rs. 78,213 in the Jharia Field anel 
R,. 13,969 in the Raniganj Field on vllrious measures of protectioD 
required mainly on account of underground fires, etc. During the 
aame period, the East Indian Railway has spent for the same 
purposel RI. 2,71,648 in Jharia and Rs. 30,500 in Raniganj plul 
an annual rtlcuning 1088 estimated at Rs. 14,480. Weare defi
nitely of opinion therefore that the railways should contribute 
in some form that will directly help the authority administering 
any ceM to finance compulsory sand-stowing in the interests of 
Idety and conservation. A decrease in freight rates on coal ha. 
been luggested, but the Agent of the East Indian Railway 
(W. No. 66) hal told us that the average coal haulage ratS' 
charged to the public and foreign railways is about 2'88 pies per 
ton-mile, while the basic cost of hauling all traffic, including coal, 
is 3'77 pies per ton-mile. Coal is thus already being carried at 
a rate which is considerably less than the cost of carrying all 
goods including coal. The Agent added that, while coal consti· 
tutes about 66 per cent. of the East Indian Railway traffic, thS' 
p'ercentage of low-rated commodities traffic is about 82 per cent. 
fbis leaves only 18 per cent. of the traffic to bear higher haulage 
Tates, and it is in respect of this particular traffic that the railway 
is suffering most from road competition. It is evident also that 
any reduction of freight rates wf)uld merely benefit coal producer. 
and consumers, and would not add to the cess funds to finance 
compulsory stowing. Another idea is that the coal recovered by 
stowing should be charged a lower freight rate than other coal, 
but such differential rates would evidently be difficult to apply 
practically and would also probably be illegal as constituting llnduS' 
preference. 

171. The alternative is a direct railway contribution to the 
cess funds, but the railway witnell8es are definitely of the opinioD 
that, with the present relationship of coal traffic to coal freights, 
it would be impossible to make any such contribution withoull 
recovering it from increased freight rates on coal. In this con
nection, the following figures, obtained from the East Indian anll 
Bengal-Nagpur Railways, are relevant and interesting:-
Amount (out 01 the totallre(qht charged) retained by railway, on 

each ton 01 coal uported. 

Jharia • 
Aunsol 
Raniganj 

. 1912. 1924. 1935. 
Rs. A. P. Rs. A. P. Rs. A. P. 
249 2155 275 
1 11 9 2 4 11 1 14 8 
189 212 111'61 
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Percenta.ge of working expenses to total earnings. 

East Indian Railway 
.Bengal-N agpur Railway • 

1912. 1924. 1935. 
37'63 60-63 62'57 
45'31 65·40 70-29 

CCjst (including interest charges) of hauling one ton of all goods 
one mile. 

1912. 1924. 1935. 
East Indian Railway 2·29 pies. 4·06 pies. 3'77 pies; 
Bengal-Nagpur Railway 3'57 pies. 4'72 pies. .{.45 pies. 

iW e have ascertained that it still remains true, as' stated on page 57 
·-of the Report of the 1925 Indian Coal Mining Committee, that 
'o' no method has yet been devised in any country in the world for 
separating the cost vf hauling one ton of coal for one mile from 
that of hauling one ton of all goods one mile". The cost of 
'hauling one ton of coal one mile may, for the reasons given at 
:page57 of the 1925 Committee's Report, be assumed to be less 
than the cost of hauling one ton of al[ goods, including coal, over 

·.the same distance. But the following percentages of coal traffic 
to total traffic (including coal) and of earnings frvm coal traffic to 
total earnings, show that the earnings from coal traffic are dis

:proportionate to the c9al tonnage hauled:-

1934-35. 1935-36. :April to 
November 1936. 

East Indian Railway-
Tonnage percentage 54'6 53'2 55'1 
Earnings percentage 47-1 45'6 43'1 

Bengal-N agpur Railway- 1935. 1936. 
Tonnage percentage 47·7 46'8 
Earnings percentage 29'3 29'2 

~n the citcumstances, we think that the best form in which the 
:railways can contribute to a .cess on all coal is by collecting that 
. cess free of any cvmmission. The Agent of the East Indian Rail
way (W. No. 66) has said in evidence that he would be prepared 
:to recommend this. The railways now charge 5 per cent. as com
mission for collecting the cess on soft coke. . If a cess were imposed 
.of 8 annas a ton on coal and soft coke, and 12 annas a ton I)n 
hard coke, the totat receipts would amount to about 115 lakhs, 
and 5 per cent. of this amount would be 51 lakhs. As regards the 

.actual stowing under railway lines, it would be controlled by the 
Statutory Authority in consultation with railway mining engineers, 
and would only be done at first in those areas where the coal 

:must be recovered immediately if it is to be recovered at all. 
i 72. COAL UNDER PUBLIC ROADS, BUILDINGS, ETc.-The rules 

. applicable are those made by. the B~ngal' and Bih~r G.overn~~nts 
under section 30 of the IndIan Ymes Act. N obce m wrItmg, 
has to be· given to the Chief Inspector of Mines at least 60 days 
;beforehand of intention to commence or extend mining operations 
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at or to any point within 50 yards of an! ground on which public
roads, etc., are situated. In the case of public roaUs belonging: 
to District or Local Boards, first workings may be restricted by the
Chief Inspector within 50 feet and pillars cannot be extracted
.. until a diversion of the road has been made or other precau
tionary measures taken to the s~isfaction of the Chief Inspector :'. 
Some local bodies have complained of the damage done to their' 
roads by subsidences and have suggested that the diversions should. 
be as good in every -way as the original road, but it" has been 
decided that, under the law as it stands, a diversion is adequate
if the safety of persons using the road is pro--vided for. 

- 17:3. AI regards coal lying under the Grand Trunk Road in the 
Raniganj Field, the Government of Bengal claims this coal as· 
ils own. This claim has not been challenged in any court of. 
law so far as we are aware, and we do not know the grounds on
which it is based as against the permanently-settled zemindar. 
Howe\-er that may be, the Local Government has directed the
Chief Inspector of Mines not to allo-w any coal mining operations
within a horizontal distance of 25 feet from a point vertically 
below any point on the surface boundary of the Road. These limits
ha,-e been determined apparently on the analogy of Permanent. 
Regulation 76 regarding barriers, but it is difficult to see any 
justification for requiring a mine-owner to leave 25 feet of his
own coal as a barrier against solid coal or as lateral support for 
a road. The width of the Grand Trunk Road with its roadside
land averages 150 feet so that the Bengal Government demands that 
all coal should be left unworked under a 200 foot width of which.. 
50 feet belongs to the mine-owners on either side of the Road. 
The Chief Inspector of }knes estimates that the amount of coal. 
that is 80 locked up in various seams up to 8. depth of 1,000 feet 
amounts to 33,301,03-1 tons of which the T.oposi and Jamibad 
seams containing selected and grade I coal account for about 12}
million tODS. These figures do not take into account coal whic.b.. 
has to be left outside the 200 foot width because it is separated 
by the Road from the rest of the property and cannot be econo
mically recovered by a separate incline or shaft. The Local Gov
ernment's attitude is evidently opposed to any general policy of' 
conservation of good quality coal. It should therefore, we think . 
lease this coal and permit it to be recovered, even without stowing: 
so far as the Chief Inspector of Mines think's will.not prejudice
the safety of the Road taking into consideration the thickness or 
the seam and tne depth at which it lies. With stowing directed: 
by our proposed Statutory Authority, all this coal should be' 
recovered except what has already been lost for ever. 

174. COAL UNDE~ RIv~Rs.-T~is is provided for adequately by 
Temporary RegulatIOn 9 Issued WIth Government of India Notifica-
tion No. M955 of the 23rd May 1936. The extraction of cool 
under any pa~ of the be.d.. of a river, or under any spot withi~ 
5~ feet ~rom eIther bank, IS .never allowed now except under condl-
hons laId down by the ChIef Inspector, and partia[ or complete' 
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,;stowing usually has to accompany pillar extraction. or precede it 
to ensure stability. 

175. COAL UNDER AGRICULTURAL LAND.-Sometimes the mine~ 
.owner has surface rights as well and pays a comparatively high 
rent for the land because of the probable damage to it. If not, 
.compensation for agricultural land damaged or likely to be damaged 
by subsidence is usually arranged amicably ootween the mine
.owner and the tenant concerned. As & general rule, such land 
becomes cultivable again, with perhaps some levelling, after the 
,subsidence has settled. 'When the subsidence is deep or compara
tively large in area, and often also in ordinary subsidences, the 
.land is acquired by the mine-owner. This is comparatively easy 
.in Bihar under the summary procedure laid down in section 50 
.of the Chota Nagpur Tenancy Act, and we recommend that section 
84 of the Bengal Tenancy Act be amended so as to allow of the 

:same procedure for the acquisition of Q holding or any part thereof 
for the purpose of mining. 

176. CONCLUSION . ..:..It is impossible to estimate, even approxi
mately, the recoverable coal locked up under surface features other 
than railways' and the Grand Trunk Road. The quantity must, 
howe.ver, be very considerable, and practically all of it can be won 
without any risk with stowing. This should be .atten~ed to. by 
our proposed Statutory Authority, compulsory stowmg WIth aSSIst
ance being first directed in those areas where the -coal must be 
.extracted immediately if it is not to be lost for ever. 



CHAPTER VIIL 

General Economic Considerations and their 
application to Indian Conditions. 

177. Having reviewed all the relevant facts and figures in 
.connection with methodl of mining, organisation of the trade and 
indu8try, avoidable waste, collapses, fires and other accidents, and 
~vailable resources, we .hall now deal with BOme general economic 
~n8ideratioD8 and apply them to Indian conditions before going 
(In- to IUlrge8t what meaiurel of State control we consider necessary 
to meet the lituation. 

178. WW OF DllUlflSHlNG JlETcJlNs.-The economic law of' 
.diminiMhing return8 applies 118 generally to mines below ground as to 
aricultural land on the lurface because the difficulties and costs 
o utraction increale a8 minel are developed at greater depths. 
So far 8. raiding C08t. per ton of available coal ere concerned, this 
.arithmeti(·111 pmgresftion tend" to become geometrical with waste
ful methods due either to lack of experience or the lure of large 
profits. Such wasteful methods are found both during prosperity 
and during depression. When markets are favourab1e, coal is won 
(Juickly and without waiting for technically BOund development. 
Alone witnesil ('V. No. 37) put it: .. The plea now put forward 
ill that the lelling price of c081 ill too low to admit of introducing 
methods which will lead to improved and safer working, but it 
must not be forgotten that, when l!elling prices of coal were hilrh ... 
the same wasteful methods of working ,,·ere pursued and profits 
were taken regardiesil of the future; in fact most of the danger 
already done to coal properties occurred when c081 was in great 
d.mand and prices were abnormally high". Between 1914 and 
192.1, the number of coal-mines in India increased by 322 or about 
110 per cent., while production rose from 16 to 20 million tons 
though export markets amounting to about Ii mil1ion tons were 
Jost. Standards of quality fen because buyers were not particular, 
but the export markets were be~inning to be Jost even before the 
restrictions owing to competing foreign coals being of better quality 
and condition. Convenely, when times are bad, coal is won 
cheaply, raising costs arf> cut down ruthless'ly, and, as some ove1'" 
head chargell go on whether a mine is worked or not, output ofte11 
hall to continue and is occasionally speeded up in order to redUCE 
comparative costa and counterbalance low prices. V The result is 8 

-vicious . ci~_....of_ over-p~ducti~n, cut-throat co~p.!!titi(m a_l!d un· 
econ..omlc prtceS,8ucll refinements as depreciatIOn anddepletioll 
1leing morellriess disregarded. In Inelia, ill. circle is maele morE 
vicious, hef".a use , in the absence of combination, every pruducer ha 
to try to under-sell his rivals by tendering at prices based on hi 
potential output though his contract, if he gets one at all, i 
almost certain to ,cover only a portion of that output. 

179. The inevitable 8ction of the law of diminishing return 
('an be delayed if, 8S the more accessible seams are exhausted 

( 95 ) 



96 

technique is improved so as to lessen avoidable waste, and if all 

optimum size of working unit is evolved with adequate capita[ and 
equipment, and under competent management and supervision. IJ 
technique does not advance'or is subordinated to considerations oj 
immediate profit, or if consolidation or amalgamation is not under
taken voluntarily, these desirable ends have to be achieved by 
external pressure, and State intervention then becomes necessary in 
the form of some statutory authority larmed with powers to enforcE 
its decisions. 

. 180. MODERN ECONOMIC TRENDs.-Early writers pictured at 
" economic man" living in unfettered freedom' and actuated. by 
self-interest and hope of the laxgest gain with the least effort, but 
later economists visuallise real men facing economic friction and 
influenced by mixed motives. Similarly, the emphasis of economic 
science itself has shifted from wealth to welfare, self-interest has 
been diverted into social channels, and many economists now 
believe that the State is the only authority strong enough to correct 
and control the mistakes of individual activity. The resu[t has 
been a world-wide trend away fz:.om the competitiv~lnYarq..B 
formula~ublic control. This development of State direction 
IDatCOntrol of trade and 'industry has been due also- to the 
increasing interdependence of national and international economic 
systems, the emergence of problems, such as unemployment, which 
are beyond individual solution, and the realisation that trade 
cycles are not inevitable, but are caused by the selfish exploitation 
of favourable conditions. The doctrine of laissez-faire has been 
killed by the force of circumstances, and private property is no 
longer based on natura'l right, but on communal service and 
convenience. Hence arises rationalisation which is too serious a 
business to be entrusted to individuals, and must therefore be 
undertaken by the State in varying degrees of initiative, direction 
and supervision. Theworld~ position in this respect has been 
authoritatively summed up in one of the General Reports to the 
Third World Power Conference held at Washington in 1936. After 
stating that" the greatest of all economic depressions" hit coal 
mining paxticularly hard, worM production in 1932 having declined 
by 28 per cent. as compared with 1929, and only recovered to a 
15 per cent. lag in 1935, the Report goes on to say :-" One of the 
Illost striking features of the reports submitted to this Conference 
is the clear-cut evidence that unrestricted competition, as we knew 
it early in this century, has been generally abandoned so far as the 
~oal industry is concerned. Nearly all countries apparently have
round that an unregu~ated system of production brought results' 
that were socially undesirable. Consequently, in all parts of the
world, public control over the production and distribution of coal 
~as been tightening". 

181. DEVELOPMENT OF RATIONALISATION AND S'rATE CONTROL.
rhe World Economic Conference held at Geneva in 1928· defined 
~ationalisati9Jl as "the methods of technique and of organisation 
lesigneato secure the minimum waste of either effort or material" • 
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The underlying idea is that individuals cannot' be allowed to 
pursue their own interests and inclinations at the expense of the 
community. Rationalisation aiDlJl at the control of economic lifl 
through the application of scientific methods and purposive direc
tion to production, distribution and consumption, It thereforE 
tries to eliminate the misdirection and miscalculation of indivi
dual competitors, and to co-ordinate the efiorts of individual enter
prise. It denies that industry is organized to enrich individuals at 
any cost to the community, and it relegates considerations of self
interest to a subordinate place. Personal initiative and persona) 
gain are not excluded, but the main object is to increase national 
efficiency and national income by State control and supervisioI 
combined with better organisation and better methods. . 

182. It hal been asserted that the case for rationalisation i! 
particularly strong 80 far as coal mining is concerned. Coal is 
everywhere a national 88set because it cannot be replaced once it 
has been removed, because it remains the main source of all 
mechanical power, and because it is still the basic requirement of 
the transport, iron and steel, engineering and other industries. 
Further, not only i. the number of land and mineral owners large, 
but they are a1so apt to take varying views of their rights and 
responsibilities, and are besides often obstinately opposed to 
organisedco-operation or mutual concession. Where, as in India, 
landlords do not u8ually arrange for expert advice, leases are given 
without regard to mining considerations; properties are thus leased 
Ollt in uneconomical sizes and shapes, and without Bny enforce
able provisions as to the methods by which they are to be worked. 
It is generally agreed now that there is a great difierence in 
economy 8nd efficiency in favour of [arge raising units. Then, 
mu('.h avoidable W8ste occurs in Bll countries owing to derective 
methods of production, distribution and consumption. Finally, 
cool mining is a dangerous occupation, and the safety of its workers 
must be secured to the fullest possible edent, while research on a 
national scale is continuously necessary into the problems of 
improved organisation, better methods and uses, fuel technology, 
and the safety of miner and mineral. 

183. POSITION m GREA.T BRITAIN'.-In Great Britain, it was 
recognised, even before the economic deression beg~1929, 
that 80me form of regulatiOn was essentiabecause the capacuy to 
produce had outrun demand Bnd competition had become disastrous 
alike to owners, workers and the public interest. Statutory efieet 
was given to this feeling by the Coal Mines Act of 1930 (20 & 21 
G!!o .. 6, Ch. 34), Part I of which. provided for experimental 
district and centrat 8chemes regulatIng output and allocatinlJ' 
q~otas, fixinJ;! m~nimum prices based on raising costs, 8nd deal in; 
,nth reor~aDlsahon generally. These schemes were to be framed 
~nd administ!!red .by th~ industrv, but had to be approved by the 
Board of Trade WIth primary reference to the public .interest. As 
II"Ba very _ necessary in legislation of an experimentoal character ~ 

:n: 
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power was given to amend such schemes, both in detail and struc
ture, with the Board of Trade's approval. The legislation was not 
to remain in force beyond the end of 1932 unless Parliament 
decided otherwise, but it was extended till the end of 1937 by the 
Act of, 1932 (22 & 23 Geo. 5, Ch. 29) and will almost 
certainly be continued for a further five years at least. Tonnage 
control has been more successful in practice than price control, 
but, two central selling schemes were evolved in 1934 and other 
schemes for the general reorganisation of sa[es are being 
formulated. The difficulties of such rationalisation in Great 
Britain are greater than they would be in India because the 
seasonal and export demand for coal fluctuates, because production 
is not in the same hands as distribution, and because labour 
is comparatively enlightened and politically powerful. 

184. In addition, the adv@-ntages of consolidating and 
amalgamating colliery interests have been recognised more and 
more. The Royal Commission of 1925 recommended a policy of 
grouping by volunta.ry action, and the Coal Mining Industry Act 
of 1926 (16 & 17 Geo., Ch. 28) gave effect to this recommendation 
by exempting the necessary transfer documents from stamp duty. 
Then came Part II of .the Coal Mines Act of 1930 which set 
up a Coa1 Mines Reorganisation Commission "to further the 
reorganisation of the cool'mining industry with a view to facilitat-: 
ing the production, supply and sale of coa~ by owners' of coal 
mines, and for that purpose to promote and assist, by tht" prepara
tion of schemes and otherwise, the amalgamation of undertakings, 
consisting of or comprising coal mines where such amalgamations 
appear to the Commission to be in the national interest". The 
original idea was to stimulate voluntary combinations and to keep 
the compu1sory powers in the background, but gradually the neces
sity for utilising effectually the power to enforce amalgamations 
and absorptions has been establiShed, and more definite powers are 
being considered with this end in view. The object is more econo
mical and efficient working, and the practical basis of transactions 
is what would have been the value as between a willing buyer and 
a willing se-11er if the Act ha.d not Deen passed. Valuation is said 
to depend in practice on expected average profit and supposed 
length of life. More recently, rationalisation· has been used to 
remedy unemployment in the distressed areas of Great Britain by 
transferring those who cannot get work to areas where work is 
available and by setting up factories in parts where unemployment 
is most general. It is also proposed to unify and nationalise 
royalties. 

185. Part III of the 1930 Act dealt with hours of work, and 
Part IV introduced a representative Coal Mines National Indus
trial'Board with an independent Chairman appointed by the Board 
of Trade .. The functions of this National Board are (i) to record 
il.greements b!ltween owners and workers regarding wages or other 
<'onditions. of labour, and (ii\ !t) enquire into disputes on such points 
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.relerr~ to them by owner. or workers after the latter have failed to 
... ttle matter. between themselve8. 

18G. POlilTlOlf 11'1' GE&lIAl'1'T.-In Germany, rationalisation has 
proc:eeded further and is known a8 .. socialisation". The Reich 
("ontrol. the trade and industry and orders are issued by the Federal 
Minister of Economy. Free competition at one extreme, and State 
ownership at the other, have both been rejected as neither was 
upecud to yield .uch good results as compulsory co-operation 

.among private producers under State control. Mineral rights are 
legally .eparated from landownership, and the State has a l'ight 

..of relten-ation over the more important minera~ resources including 
roal. Powerful combine. are made compul80ry, but are not allowed 
to Irofiteer. The Minister oontrols outputs, exports and imports, 
.8n regulate. distribution and prices. In Great Britain, the con
trol of output hBl been unified, but in Germany the whole iIIade 
.and industry i. one administrative unit. This State control in 
.Oermany hal the following purposes according to the General 
n .. port to the Third World Power Conference referred to above;-

.. To protect the public welfare; to ensure the stability of 
the f6rth'. surface in the interests of personal safety and that 
of public traffic; to C'8re for the safety of workings as for the 
lives and health of the workers." 

$0 far 81 conservation is concerned, there is comprehensive control 
with the declared object of extracting all available coal, stowing 
bein.!!' consequently compulsory where necessary. 

187. POSITION ll'I' THE UNITED STATES OF AMERIcA.-In the 
{;nitell Statt·s, though the reserves or"bituminous coal and lignite 
amount to about three billion metric tons, the National Industrial 
Re('overy A('t of 19:13 aimed at controlling and stabilizing prices, 
but WIIS declared un('onstitutional by the Supreme Court within 
two years of its enactment. It was followed by the Bitumincus 
COllI Conservation A('t of 19:15, the declared purpose of which W8S 

-('onservation rather than stabilization, but this Act also was largely 
im'alidated by the Supreme Court, and the industry is now practi
('oily without Federal regulation outside safety of life. The pro
'blem still remains, however, and President Roosevelt has made it 
dear recently that he has not abandoned his/oliey and is trying 
first to meet the deadlock by creating more an younger judges. 

188. POSITION IN FRANcE.-In France, the coal industry has 
always be£'n ('on trolled on the lines stated in paragraph 34 of the 
1920 Coalfields Committee's Report, and it has recently been 
announced 1hat the present Government intends to nationalise the 
('oal mines. As regards the coal trade, sales agencies were organ
ised between 1928 and 1935, and these organisations. have. an 
internal sales agreement limiting areas of sale 80 as 'to' reiltrict.com
petition. This agreement is administered by a Government Depart
ment. Imports have been controlled by licenses and. quotas for. 
different countries. 

H2 
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189. POSITION IN SOME OTHER COUN'tRIEs.-Japan introduced! 
control over production and sales in 1934. Cartels are subsidised 
and unhealthy cOmpetition is eIliminated. The Government super
vises the cartels and the operations of the Coal Mining Union. which 
controls production by assigning guoms, and of the Showa Coal 
Co. which ascertains market demand and fixes prices. For small 
collieries there is a similar, but separate, Mutual Aid Association. 

190. In South Afric~, the Transval Chamber of Mines repre
senting 111.11 mining interests has controlled market organisations, 
regional sales, recruiting of labour and wages, etc., since 1907. 
There was no such 6rganization in Natal till 1930 when two bodies.. 
were formed, the Natal Associated Collieries to control internal 
sales, and the N ata1 Coal Owners' Association to control bunker' 
and export business. This is said to have eliminated price-cutting. 
The Government regulates mining methods and safety in mines. 
The railways are State-owned with specially low freights for ex-: 
ports and internal freights on a regional basis to ensure equar 
competition. Further, export and bunker coal is graded and nO'· 
producer can participate in this trade without a grading certificate .• 
The Fuel Research and Coal BiH of 1930 empowers the Govern
ment to prohibit or restrict export in emergencies, and to acquire' 
coal for railways and certain administrations at 'reasonable prices. 
Fuel research is financed by a capital fund voted by Parliament 
plus an annual levy not exceeding 1 of a penny per ton on 
collieries raising more than 25,000 tons, an amount equiva~ent to' 
the proceeds of this levy being contributed by the State. 

191. In Holland, Bulgaria and Czechoslovakia j the mi:r,terals' 
Bre owned by the State, and State mines produce 60 per cent. of 
the annual output in Holland, 80 per cent. in Bulgaria and 10 per 
cent. in Czechoslovakia. Production and price are thus auto
matically controlled by the State in the first two countries; in' 
Czechoslovakia, the Government 1S empowered to fix prices, while" 
district ·trade organisations control competition among their 
members as regards output. 

192. RATIONALISATION IN INDIA.-The objection usually made' 
against rationalisation is that it limits private enterprise and that 
individual control is better than general co-ordination. As recently 
as 1926, the British Mining Association contended that" the theory 
tqat the industry can be coerced into prosperity by restrictive-
action from outside is unsound, and is foreign to the tradition of 
free and open competition on which the success of the British 
industry has been built up under private enterprise in the past Jr 

Speaking at the [ast annual meeting of the Bengal Chamber of 
Commerce on the 26th February 1937, the President is reported.'" 
to have voiced much the same point of view :-" One of the big 
prohlems which is exerr.ising the minds of all Governments and
business men the world over is the pr()per relation of Govern-· 
ment to commerce and industry. Under certain dictatorial forms' 
of Government, we have seen Governments encroach upon business;' 
in directions and to B. delJ'TAA whlll'h ;1'1 inr.nmnnti'hlp. wit.Ii nUT own.' 
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jdeaa of freedom. The functions of a Government, according to 
the tenet. of the political and social systems to which we adhere • 
.(Iught to be limited in times of peace, broadly, to securing sanctity 
.(If contracts and the ful1e.t lcope for the development of individual 
initiative a~ enterprise, placing on each individual only that 
.degree of restraint which will prevent his encroachment upon the 
rights of otherl and, perhaps I might add, the permanent un
.economic employment of the country's irreplaceable assets". This 
hu ahraya been the attitude against any innovations considered 
likely to affect profits. When the first Mines Act for India was 
proposed, the Indian Mining Association catled a special meeting 
some time in 1894 to discuss the whble matter. One or two quota
tion. from speeches made at this meeting will illustrate our point. 
They are taken, we may add, from Sir George Godfrey's speech at 
the annual dinner of the Mining and Geological Institute of India. 
l1eld on the 30th January 1931 (see Transactions, Vol. XXVI, 
page 35). One speaker said: "I fail to see how, from any point 
.(If view, we can possibly al?ree to a movement which wiill cause 
p08itive hardship to those it is intended to protect, which will 
Jncrease the expenses of coal-getting by fully 50 per cent., and will, 
in similar proportion, add to the difficulties of all the industries 
in the Empire". Another statement was: " We feel that an 
attack upon the coal industry of Bengal means an attack on every 
e>ther industry of Dengal in which coal is used, and such being 
the 088e it is not to be wondered at that we are prepared to resist, 
with all our strength, any blow aimed at the Dengal coal industry". 

193. This old, but now obsolescent, attitude has been· waived 
aside in Great Dritain and will almost certainly meet with the 
lame fate in this country. India already has a Factory Act, an 
Explosives Act, a Workmen's Compenl!8tion Act, a Payment of 
:Wagea Act, a Companies Act, ,and a Mines Act, all of which 
restrict freedom of contract and individual iiberty of action, and 
.Are designed to aecure various ends in the public interest. In the 
..:ase of railways, the advantages of forming larger and more 
-economic units has been accepted in practice in most parts of the 
-world, and the Railway Board supplies an examplle in India of co-
ordination and co-operation being substituted for individualism. 
We believe that State control of coal output and prices must come 
eventually in India unless there is a redical change in the psycho
logy of the coal trade. while we are llUre that there is considerable 
scope now for rationalising not only the various elements of the coal 
trade and industry, but also the aims and activities of landlords, 
mine-owners, railways, and the iron and steel a.nd other industries. 
Railways, for instance, ere the largest consumers of coal, but a~so 
derive most of their traffic from coal, and the interests of both could 
aurely be reconciled into more harmonious co-operation. All this 
is. not li~ely to be achieved, however, except by State agency, 
With the Impressed help of the interests concerned, and should be 
an 8ssentia' function or our proposed Statutory Authority after it 
has dealt with the more urgent problems of safety and conservation. 
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194. STATE CONTROL IN INDIA.-The case for State interventioll> 
jJ,l. India to prevent avoidable waste and secure conservatio~ of the
available reserves was put by the 1920 Coalfields Committee as-
fo11ows:- ' 

"Coal is III. national' asset on which the manufacturing 
industries ,and the commercial expansion of the country depen4. .. 
A landowner or colliery proprietor is at present in a position 
to waste this national asset without restriction. By such waste
he may obtain immediate financial benefit, but he injures the
country, damages his property and diminishes the estate of his 
heirs. \Ve hold that the State has the right, in the interests 
of the community, to step in and prevent the dissipation of 
the country's resources. Indian coal is not inexhaustible ana; 
scientific mining methods are need~d for its conservation and 
economic extraction." 

Speaking at the annual dinner of th~ Mining and Geological Insti
tute of India on the 15th January 1937, His Excellency Sir James 
~Sifton, Governor of Bihar, said :-" I feel sure that most ot 
you will agree that there was an initial mistake; that the coal of III. 

country is a. national asset, that it ought to be protected by Govern
ment from Wiasteful exploitation for ephemeral profit, and that the 
laissez-faire policy applied to irreplaceable national wealth is' 
exploded and out-of-date". It is clear that, since 1920, the case 
for State control has become very much stronger because the pro-· 
portion of coal now being won from pillars is so. much greater, 
beaa,use the waste, damage and danger during pillar extraction are-
111.111 very much larger than during first working, because the alarm
ingly limited extent of Indian reserves of coal of good quality 
has 'been established scientifically, Qnd because the coal trade and 
industry is now in a parl~us plight frOom which there seems to be
no hope of extrioation by its own efforts. It has thus become the
duty of Government .as representing the existing community, and 
as trustees for posterity, to step in Qnd impose some definite' 
line of action upon a trade and industry which has not done much· 
to help itself as a whole, and which shows little disposition to help 
itself in future. The potential strength, and consequently
the poEtical importance, of every country is dependent largely on 
its industrial organisation.. ;Yet; .in. India, the healthy growth 
I>f this org-anisation is being endangered by senseless rivalry and 
suicidal competition among those who are responsible for the 
recovery of the raw material on which all industrial organisatio~ 
rests. It is admitted that coal is being wasted, but it is argued 
that this is unavoidable under market conditions which no one 
does anything to improve. As one witty observer has said, mine
owners have been rather like greedy boys in an orchard biting out 
the sunny side of their apples and throwing the rest a,way. Apples 
can be replaced, however, while coal cannot. Yet, though it is 
undeniable that the available resources of coal are approaching 
exhaustion within III. period which is relativeIy short as compared" 
with the probable industrial life of. the ~a:UILtlly; it is contended! 
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that the immediate gain of a comparatively few people is more 
important than any ultimate advantage to the life and produchVIty 
of their collieriell and to the country as a whole. Another argument 
admitll the ("Omparatively limited reserves of good coal, but points 
to the pOllliibility that, long befol'e th08e reserves are exhausted, (:oal 
nlay hI! 8upeneded by oil, hydro-electricity or some undiscovered 
8Oun'e of t'nt'rgy. Apart from the answer tbat no country of any 
importance can Mtake its future on such possibilities, and apart 
al80 from the fact that the life of the world's oil resources is much 
.hortt'r than that of India's re80urces of good quality coal, it 
('an hI' argued with equal cogency that the uses of coal may 
be considerably t'xtended in the near future by such developments 
a. hyrogenat[on, low temperature carbonisation and colloidal 
fuel. It is perhaps natural that those who are responsible for 
wa~te by methods of exploitation based mainly on consideratiolls 
of profit and 1088 should object to any interference with their 
free.lom of action, bllt this attitude is contrary to public interest, 
and "'ill, we have no doubt, be strongly condemned by the com.
munity at lar~e. The ~eneral demand will almost certainly be 
that good coal must be conserved and avoidable waste prevented 
80 for all ill p088ible. 'There is little or no hope of really effective 
help from the 1'001 trade whi('h is not only riddled with 
jealousy and suspicion of rivals, but is al80 rent by two 
main de8va~e8. one between Europeans and Indians, based mainly 
on the size of the properties controlled by each, and the othl!l"' 
between Indian owners represented respectively by the Indian 
)rinin~ Federation and the Indian Colliery Owners' Association. 
""ft have Men that thftse two Associations, together with the 
Indian Minin~ Association representing European interests, have 
derlined to rpply to our questionnaire or to send witnesses for oral 
examination, one of their I'ommon p:rounds being that there was 
no prO/'ppd of unanimity among their respective members/Some 
firms in the trade keep out of minimum price agreements or will 
only join tht'm on I'onditionll favourable to themselves; other firmR 
havt' heen known to arrept the terms and thell break them by 
tendprinll -;t pril'e8 lower than the a~reed-on minimum. Again, 
man~' firllllJ have Rpel'ial advantages in the qua1itv of their coal 
or the romparative I'ht'apne"8 of their I'Ost8, and will not surrender 
anv of these advantages in the Ileneral intt'rest. It was, we believe, 
once lIuirgested that all buying and selling of I'oal should be 
entrusted to a I'ertain big firm which produl't's coal for its own use, 
but .lops not ('olll}!pte in tht' open market. This I'onstructive idea 
was rt'jel'ted heraulle that firm is known to work reciprol'al'ly with 
other firm" in other lint'S of business. and I'ould not therefore be 
trusted to refrain from p:iving its business friends preferential 
treatment in allorating orders. 

195. STATE roSTROL IY THF. COAL GRADING BOARD.-When the 
(",()81 Grarlin~ Board was first ronstituted in 1926, the intention was 
that the Chit'f Mininll Engineer to the Railway Board and the 
ollil'ers of bis Departmpnt sllould givft coal grading a start and 
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'Only be responsible for its working for two years the idea being 
:tha~ grading an~ inspection for export should th~reafter be done 
.~y mdepend~nt officers emp[oyed by the Grading Beard. Speaking 
In the LegIslative Assembly en the 3rd September 1925 the 
Hen'ble Sir Charles Innes said;- ' 

, ~ We do net intend-certainly I can speak on behalf of the 
RaIlway BDard aI].d the GDvernment. We have nO' desire that 
the Chief Mining Engineer to' the Railway Beard should 
prepet.ually run the cea~ grading for the Railway Beard. We 
hDpe In a very shert time the coa[ trade will take Dver the 
w?rk. itself. But .if they dO' net shDwn signs of dDing so 
wIthIn a .cemparatIvely shDrt time, we shall take steps to stir 
them up In the matt~r." 

Eleven years have since passed and the Chief Mining Engineer's 
Department is still in charge because it is admitted that the coal 
trade can net dO' the werk .as cheaply nDr with the same efficiency 
and disinterestedness. 

196. RAILWAY COLLIERIES AND STATE COMPETITION.-The ceal 
trade and industry still ~omplains vDciferous'ly against cempetition 
frem the State and Company-managed railway collieries, the 
closing down of which would, .it is said, restore prosperity magical
ly. Though the rights e.nd wrongs of this subject are not within 
our terms of reference, and no final opinion can be given regarding 
it without a detailed examination of aU the factors involved, we 
may point out that consumer-owned collieries are common in all 
countries, and that it makes no difference in principle or practice 
whether the consumer is an 'industrial corporation, a public utility 
concern, or a railway company. It may be that the average costs 
of raising " captive" coal from consumer-owned mines are higher 
t.han in commercial mines where the pressure of competition com
pels stricter economy, but this is""the concern of each such consumer 
who must necessarily be limited by the selling price of his own 
product, and can accommodate output to the rise and fall of the 
market. In India, the coal trade and industry does not and cannot 
object to iron and steel companies, steamer companies, and other 
indust.rial organizations owning and working collieries, and our 
information is that all these consumers have .been compelled to 
ltcquire collieries to protect t.heir legitimate interests· against 
unjustifiably high prices and to ensure continuity of supply when 
for any reason, such as shortage of labour or wagens, sufficient 
coal cannot be l'eadily obtained in the open market. SveaJdng in 
the Legislative Assembly on the 3rd September 1925, the Hon'ble 
Sir Charles Innes asked; "Is he (~'iz., Sir WiUoughby Carey) 
satisfied that the Indian coal trade is entirely guiltless in this 
matter, and will he not admit that it was the way in which we were 
squeezed, and that the prices charged to us for coal in 1920 and 
1921 was one of the reasons that compelled us to go in for this 
method in order to protest ourselves?" Sir Charles went on to 
say that, in 1923, the Giridih Railway Col[iery was rajsing coal at 
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Jesa than R.. 5 a ton, while the coal owners ~ere charging the 
railway. RI. 8 to B.s. 11-12 a ton. Very recently, shortage of 
labour following good crops, and accentuated to some extent in 
the Raniganj Field by the Poidih disaater, caused a serious 

.dimunition in .upplies of coal; prices went up and certain rai~ways 
would have been seriously embarrased, and might have been com
pelled to suspend lOme of their services, had coal not been obtained 

'by increasing output from the Railway Quarries at Bokaro by about 
60 per cent. All 10SBes on the working of State-owned railways 
must fan on the general tAx-payer, and there seems to be no reason 
why the latter should be mulcted in order to benefit the ooal trade' 
-and indu8try. Further, if a State colliery like Giridih were shut 
down, it i. more than probable that most of the 10 million tons 
of recoverable coal left there would be lost entirely. It seems to 

'01 therefore that all that can reasonably be expected haa been 
done by the State Railways agreeing to purchase two-thirds of 
their coal requirements from the collieries of limited companies 
and private owners. This in itself involves restricted outputs and 
proportionately higher raising costs. It wouM, however, further 

-aSBist the coal trade and industry if a similar limitation could be 
.applied to the purchases of th08e Company-managed railways which 
arrange for their coal requirements through the Chief Mining 
Engineer to the Railway Board. 

197. In this general connection, it is necessary to refer here to 
a contract between the Railway Board and the Bengal Iron and 
Steel Company which has been brought forciMy to our notice. It 
.does not perhaps concern us directly, but it i8 relevant to the 
gent·ral que8tion of competition between State and private products 
80 far a8 ('oal is concerned. This contract has been made for a 
period of three y.rs from about J JIne 1936, and provides for the 
supply of the entire quantity of hard coke produced at the Giridih 
State Colliery le8s the amount (roughly estimated at 25,000 tons 
of the be8t quality) required for railways. The Company will get 
about 50,000 tons a year at R8. 6-4 per ton f.o.r. Kulti. Thi8 price 
was arranged by the Railway Board and, according to the Chief 
Mining Engineer (W. No. 37) one of the considerations that deter
mined it was the fact that the Bengal Iron and Steel Company 

·can manufacture hard coke out of slack from their own collieries 
at a lower cost. It is said also that the hard coke at Giridih is 

-manufactured from slack which would otherwiAe be surplus and 
.could not be disposed of. It still remains true, however, that 
Messrs. Tata, buy hard coke from the private hard coke manufac
turers at Rs. 7 a ton f.o.r. coke plant, while the raHway freight 
from the Jharia Field to Kulti is Rs. 1-1 a ton. The lowest 

-price.at which private manufacturers can supply at Kulti is there
fore Rs. 8-1 a ton as compared with R8. 6-4 per ton in the contract 

'referred. to. I~ would appear therefore, more especiaUy 8S Giridih 
('Oking coal is the best in India, that this contract is contrary to 

,-the general policy of Government that the productions of Govern
'ment Departments should not compete with private enterprise 
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except within unavoidable limits (e.g., the disposal o£ production. 
in excess o£ State requirements without loss) and upon equal terms 
in every respect. , 

198. CONcLusION.-In all the circumstances described above,.. 
we are defi.nitely o£ opinion that State initiative and State interven~ 
tion constitute tlle only effective remedy and are already overdue~ 



CHAPTER IX. 

Control over Working Methods. 
199. 8TUE (OSTROL lY I:wu.-At the Mining and Geological 

In~titute dinnt'r on the 15th January 1937, His Excellency the 
Uovernor of Bihar said that" the pitiful part of the history of the' 
coalfields is the absence in the Jl6st of Uovernment intervention 
and the aloofness of Uovernment from the problem of getting the 
be~t out of the mmeral wealth of the country". This frank admis
sion of the inat'tivity of the State is in accordance with facts. 
Ever lIince lIr. Treharne Rees and the Coalfields Committee reported 
in l!H9 Bnd 1920 respectively, it has been known that damage was 
being done to the country's coal resources, and danger being created 
to life and property, by the dt'fective working methods permitted 
by the minel'al owners Dnd followed by the mineral lessees. Since 
then, various ditfiC'ulties and dangers have been met as they arose by 
nrioull Act.! and Regulations, but there has been no attempt to deal 
comprehensively with the whole problem, and the consequences have' 
been e'{oolly injurious to the coal trade and industry and to the 
interests of the community in coal 8S a national asset. In lett.!r 
Xo. lIj(;-).lO of the 2:Jrd Ma~' 1921 dealing provisionally with the 
H)!!O l'oalfields Committee's Heport, the Government of India said 
thot .. the Committee's proposals involve, in some instances, a very 
conHidt'rable departure from the previous conditions under which, 
providt'd the laft'ty of workt'rs were properly ensured, the colliery 
mlt'rests wt're at libt'rty to. ntract their coal by whatever methods. 
""ere permittt'd undt'r their leases, however wasteful". As nC) 
aetion W08 takt'n on the proposols referrt'd to, th~ result was to' 
confirm mine-ownt'rs in the conviction that they could do as they 
plt'ast'(l ,,·ith their propt'rty and extract coal by any methods which 
did not jt'Opardise human life at the moment; as little or nothing' 
was done to enforce the terms of their It'a8es, there were no prac~ 
tical ft'strictions in this direction. Hence has arisen the idea that 
the State cannot interft're with private rights even though it is 
n1l'rt'ly a t0l'0jrraphical acddent that the minerals in Bengal and 
Bihar do not ht'long to the State as they do in the Central Provinces. 
Statutory control ovt'r the coal trade and industry already existS' 
in the Indian Mint's Act, and we have shown that every other 
important ('oal-producing country in the civilised world has taken 
nleasurt's in rt'cent yeaTS to control that trade and industry in variouS' 
W8~·S and to varying dt'grt't's. The amount of State control neces
lary in any particular country must depend on the nature and 
urgen('y of the situation, and we are definitely of opinion that the' 
situation in India demands as much control as is possible without 
nationalising the mines or the royalty rights. There are some wha 

. argue that, though more State control may be required, it should 
be ('onfint'd to outputs and prices, the suggestion being that better 
pri('es for smaller outputs would lead to improved methods 'being 
adopted without any State compuhion or control. As the Govern
Dlt'nt of India pointed out, however. in rejecting the trade's Coal 

{ 107 , 



108 

:Restriction Scheme in 1935, wasteful and dangerous methods were 
.not stopped when coal prices were high during the boom periods. 
" If ", the ~ov~.rnment went on to say, " action for conservation 
of coal supphes IS necessary, there is, in the view of the Govern
~ent of India, onl~ on~ effective method of securing it, and this 
1.S to attack the eVIl dIrectly by controlling the methods of coal 
production, and so to ensure that improved methods are adopted 
where they are most needed". 

200. EXISTING STATE CONTltoL.-Until the temporary legislation 
:and regulations of 1936, the law restricted State control to safety 
-of life without any provision for safety of property. Even as regards 
.safety .of life, the powers of the Mines Department were more 
protectIve than preventive. Section 19 (1) of the Indian Mines Act 
-of 1923 enabled the Mines Department to require a matter, thing 
-or practice to be remedied provided it ce. is dangerous to human 
life or safety" or so defective " as to threaten, or tend to, bodiiy 
injury of any person". If any such order was contravened, the 
.delinquent could be prosecuted and fined under section 39 or, if the 
.contravention resulted in loss of life, or serious bodily injury, or 
injury or danger, to workers or other persons in or about the mine, 
prosecution with imf,risonment or fine, or both, could follow under 
:section 40. The on y effective remedy was, however, contained in 
:section 19 (2) under which the employment of labour could be pro
hibited until the danger to life or safety was remedied prOVIded 
that danger was urgent and immediate. It is evident therefore 
that seCtion 19 (as it stood before the Amending Act of 1936) read 
with section 6 defining the powers of the Chief Inspector and 
Inspectors, not only confined interference by the Mines Department 
to circumstances affecting human life or safety, but also limited 
-such interference to conditions in which danger was actually present. 
There could be no interference to prevent potentially dangerous 
.conaitions developing into actual danger. The powers were there
-fore about as effective for preve;g.tive purposes as the powers of a 
magistrate to prevent a breach of the peace under section 144 of the 
'Criminal Procedure Code -would be if he could only exercise t.hose 
·powers after a breach of the peace has occurred. So. far as coal 
mines are concerned, it is evident that the danger had as a rule been 
,created or the damage done before the powers ·of the Mines Depart
ment could be effect.ively used, and in any event action to prevent 
loss of life was usually too late to prevent loss of' coal. . 

201. Then came the amending Act of 1936 followed by severa~ ,. 
Tempora:t:,.v and Supplement~ry Regulatio;ns. For the firs~ ti~e, 
iSection 19 (I-A) empowered mterference (1) as I'egards deplUarmg 
-operations likely to cause the c.rushing of pi~lars or the premat.ure 
.collapse of any part"oj the. u.orhngs or otherwtse endanger the mtne, 
and (ii) as regards adequate precautions against outbreaks. of fire 
where depillarinlJ' is contemplated or in an area that mt.qht be 
.affected by a fir;. Further, section 29 (p) allowed the extradion 
-0£ minerals to be restricted or regulated in circumstances likely to 
ruult in or ag.qrO'l.'ate explosions ~ ignitions a~d irrupt.ions or 
accumulations of water, while section 31-A. authorIsed the Issue of 
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regulations, ~ithout previous publication and without previous· 
reierence to Mining Boards, for the prevention of apprehendea~ 
danger or the speedy remedy of conditions likely w cause danger. 
So far as the safety of property is concerned, section 19 (I-A) (b) 
made almost the first step in this direction (the only previous refer-· 
ence to .. the safety of the mine" being in Regulation 146) by 
authorising the Mines Department to limit the dimensions of 
galleries driven in a mine. All this marked a great advance, but the 
amendments to the Act, and the Temporary and Supplementary 
Regulations issued under those amendments, will only remain in 
force for two years from the 16th May 1936 unless they are per-' 
manently enacted mean~hile. The new legislation was at first 
applied to the Jharia Field only, but was extended to the Raniganj 
Field in December 1936. 

202. The actual necessity for these powers has been amply
demonstrated by the fact that, during 1936 and up to the 20th 
February 1937, the Chief Inspector of Mines issued 42 orders 
unller section 19 (1), 81 orders under section 19 (2) and 50 under
ledioD 19 (I-A) without any appeals being preferred against these - -
orders under section 19 (5). In his evidence, the Chief Inspector
(W. No. 36) hal told that, during the first six months that section-
19 (I-A) wa. in force in the Jharia Field only, orders under that· 
IlE'ction were issued to no less than 35 collieries. The action taken I 

in 1936 hal often been referred to as "panic legislation", but 
practically nery witne88 who appoored before us has agreed that 
the temporary legislation and regulations should be made permanent.
Some have advocated that the powers thus conferred should be' 
extended to compullOry stowing for safety and conservation, general I 
principles of first working, precautions during pillar extraction,
eedion-working, rotation of working, and working under or near fire .. 
areas. -

203. GENERAL PRINCIPLES OF FIRST WORXING.-The extent to' 
~hich thlllaw and regulations now in force require to be strengthen
ed a8 well may be considered with reference to (i) first or whole' 
~orking, and (ii) pillar extraction or broken working. Unsound' 
first working is a kind of overdraft on future production because' 
8ubsequent working is made more difficult and dangerous and also. 
more costly in money and life. The evidence given before U9 on 
this point (see the answers to Que8tion8 J9 and 20 of the general -

,questionnaire) is interesting and should be studied. Of the 44-
technical witnesse9 from Raniganj and Jharia, 36 were finally' 
in favour of Jreneral principles of first working being laid down by 
regulation. Out of this number, no less than 20 were originally
against the idoo of fixing the dimensions of pillars and galleries, . 
but changed their opinions after examination by the Committee. 
Of the 8 witnesses whose evidence, as it stands, is against such 
general principles, 7 were not examined orally at all, and there is
every reason for thinking that they would have also changed. their 
opinions after discussion with--1ls. It can therefore be asserted that 
npert opinion is overwhelmingly in favour of general principles of' 
Brst working being laid down by regulation, some witnesses being-
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.convinced that such general principles are essential if mining 

.methods are to b~ improved generally. 

204. The original objections were based on the following 
;grounds:-

(i) that the copditions vary too much from mine to mine, 
and from seam to seam, to make any such principles 
practicable; , 

(ii) that such principles would interfere unj,!stifiably with -the 
rights of owners and with the initiative and discretion .of 
managers; and 

(iii) that sub-section (b)· to section 19 (I-A) already gives the 
Chief Inspector power to fix the dimensions of galleries . 

.As regards the last point, apart from the fact that section 19 (I-A) 
(b) refers only to dimensions of galleries and says npthing about 

.dimensions of pillars, we are definitely of opinion that this is not the 
proper method of handling the problem. As it stands, section 19 
(I-A) (b) necessitates the passing of a potentially vast number of 

.special orders because every seam in every mine may have to be 
,dealt with, and pecause modifications of the original orders would 
become necessary as the depth of the workings increased. We 
think therefore that the best procedure is to frame a regulation 
.covering the large majority of cases leaving only the unusual ones. 
to be dealt with by special orders. Any other procedure would tend 
to transfer to the Mines Department the responsibility for control, 
.direction and management that is now vested in the managers by 
.section 15 of the Mines Act. 

205. As regards the first two objections, most of our witnesses 
·withdrew them on being told that the principles contemplated would 
.allow for differences in depth from the surface, that the Mines 
Department would be empowered. to vary those principles either. 
way to suit special circumstances and local conditions, and that an 

.appeal would be allowed from adverse decisions of the Mines Depart
ment regarding such variations to the same authority as hears 
appeals under section 19 of the Act. It was also pointed out 
that managers who were using sound methods would probably ;not be 
interefered with in practice, but that there were e-yen now, in spite 

. of the advance in mining knowledge and experience, many mines. 
that were being developed with unsound sizes of pillars and galleries, .. 
and that it would therefore be a definite advantage to sound workers 
to know that their neighbours all round were being required to 
work sounaly as well. It is generally admitted in this connection 
that the greed, incompetence or thoughtll.'!ssness of some mine-owners 
has added appreciably to the difficulties, dangers and obligations 

.of others. Another consideration that. appealed to soine witnesses 
is that the position of managers would be considerably strengthened 
against unscrupulous owners if they could point out that certain 
malpractices would produce illegal restJ.lts fop which: :tley.could not 
-accept responsibility. The eventual result was that the weight of 
.evidence turned definitely in favour of general principles of first 
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working being prellCribed by regulation, and we are in entire agree
JDent with thi. view. It i. probable indeed that, even from a 
purely cummercial point of view, such principles will be a gain 
rather than a hardlihip. A. the Chief Inspector of Mines (W. No. 
a(j) put. it :-" Much of the price-cutting that has brought down the 
prien of coal may have been due to less IlCrupulous owners robbing 
pillars while othera continued to practise sound methods of work
lng." 

206. A. regard. the particular principles that should be pre
~riLed, 1\'e have considered carefully various alternatives. One 
P'W8ible ba8i. of luch general principles would be fixed dimensions 
of ~re.lleriel and pillara, the dimensionll of the pillars being increased 
1\'ith depth. The objection to this is that such exact dimensions 
would deprive the management of initiative and latitude in laying 
out worklDgl. Another general principle sug~ested was based on 
percentage of extJ'8ction. The objection to thls is that, in a thick 
.ellm, an unacrul?uloul manager could make galleries of small height 
.and excessive wldth in one section of the seam containing the best 
qUlllity eoal; another objection would be the opposite extreme of 
being able to make very narrow galleries of a height equal to the 
full thicknelll of the 188m. A third principle considered was to 
require by regulation the IIubmi8sion of a plan showing the proposed 
lay-out of a mine for previous approval. The objection to this is 
that the authority dealing with such proposals would have to 
examine and approve planl for every seam of every mine, and also to 
examine and aIJprove of all proposed variations from the sanctioned 
1ay-out, luch variations being often necessary as unexpected condi
tiolls are encountered in the course of development. 

207. A fourth principlE' is the one which was originally proposed 
by a member of the Committee and has been accepted by the 
majority of the technical witne8ses examined. This principle, 
1\·hU'h would apply only to mines in which the ordinary pillar and 
stall method was being followed, is based on percentage of the floor 
Rrl'a of the learn to be left in pillars with a limiting average 
height and width of galleries. As regards height of galleries, we 
have adoptl'd the " earnest" Buggestion of the Second Subsidence 
COlJlmitt~e that" in all future workings no ordinary galleries should 
1'X('eed 10 feet in height until immediately preceding pillar extrac
tion ". AI regards the width of galleries, we have suggested e. 
mnimum of 16 feet to allow for the use of coal-cutting machines. 
A Table showing the suggested percentages and dimensions at vary
ing dl'pths will be found below. The Chief Inspector of Mines 
would be given power in the regulation to extend or restrict the 
limits preS('ribed, either on allplication to him or on his own motion, 
accordin~ to the 101"61 ('onditionll or special methods of workin~. 
Any orders of the Chief Inspector varying, or refusing to vary, the 
prl'lIcrihed limits would be 8ubjef't to appeal to the same authority 
as hean appeals under section 19 of the Act. The advanta~es of 
such general ptinciples are that the manager can still use hill dis
cretion a8 to the widtli of gallery within the prescribed limits 

. provided the floor area of the pillars is commensurate with that 
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width. A further advantage is that a. manager who :makes galleries. 
of dimensions smaller, or pillars of dimensions larger, than those
prescribed would be able to enlarge the galleries subsequently 
within the prescribed limits -in order to maintain output. -

20S.It is very important that, if such general principles or 
working are laid down, the penalty for infringing them should be 
adequate and immediately enforceable. In order to secure this, the 
regulation should give the Chief Inspector or the Inspectors in' 
charge of the Circle power, where he considers this necessary, not 
only.to require measures of restoration or protection in order to
ensure stability, but also to prohibit further coal-getting in ~h9" 
district concerned until his orders had been carried out. I woul<1 
thus be posl:lible to penalise owners where the departure from the
prescribed limits appeared to be deliberate and actuated· by con·-
siderations 6f profit. -

Table for First or Whole Working. 

Percentage Galleries I Galleries Galleries Galleries Galleries 

Depth of seam of floor 8' average 10' average 12'average 14'average 16' average-
area to width. width. width. width. width. from surface. be left in Pillar Pillar Pillar Pillar Pillar 
pillars. centres. centres. centres. centres. centres. 

Ft. Ft. Ft. Ft. Ft. Ft. 

0--100 63 30 37 45 52 59 

100--200 56 32 40 48 56 64-

200--300 59 35 44 52 61 69' 

300---400 62 38 47 56 66 75-

400-500 
. 

65 42 52 62 72 82-
... 

500--600 68 46 57 67 80 92= 
, 

"600--700 71 51 64 76 89 102: 
• 

700--800 74 57 72 86 100 1101-

800-900 77 66 82 98 Il5 131-

900-1,000 80 75 94 113 132 150-

1,000-1,100 83 89 112 135 158 181' 

1,100-1,200 85 102 128 154 180 206 

1.200 and greater 85 102 128 154 180 206 
depths. 

Galleries must not exceed 10 feet in average height or 16 feet 
in average width." 'Where it is not th~ intention to make square 
pillars, the floor area of the pillars should be equal to the dimen
sions given in the above Table, but pillars shall not normally be of: 
extreme or irregular shapes. 
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209. SDUL4a PIUNCIPUS IN SECTIO~-WOBIUNG.-The above 
~n~ral prin,:ip~el will apply to seama which are to be worked in one 
eechon, but ~t II also ~ecellsary to consider what general principles 
should be laId down In the case of seams which it is intended to 
work ~n more. than one ~c~ion. The consensus of opinion among 
our wltnell8el II that condltlonl and circumstances vary so much in 
different seams, and even in different parts of the same seam that 
n.o general principle8 of section-working can be laid down by r~gula
hon. There can be no doubt, however, that the greatest care is 
nece88ary in 8uch working and that it creates great difficulties and 
dangers if not properly done. Some considerations that have been 
auggested or have occurred to U8 in this connection are:-

(i) that the general principle:i of first working suggested 
already 8hould apply to eat'h section, 

(ii) that working in too many sections should not be permitted, 
(iii) that the galleries and pillars in each section should be 

vertically coincident, and 
(iv) that tbe parting between sections should be at least equal 

to the height of the gallery in the upper section. 

On the 1\·hule, however, we think that the best plan will be to 
'Prescribe by regulation that the lar.-out of projected workin~s of all 
leamll which are being worked, or are about to be worked, In more 
than one s~tion should be submitted to the Statutory Authol'ity 
for approval before any c08l-gettin~ is done. Such control of 
iMlCtion-working would be primarily In the interests of conservation, 
and we think therefore that the Statutory Authority should decide 
each case with reference to the particular conditions and circum
.tances. Among other things, the Statutory Authority would have 
to consider a complete section of the 8eam so far as quality, stone 
bands, etc., are concerned, and then determine not only in what 
sections the seam should be worked, but also the order in which 
1"8rious sections should be worked and the arrangements which 
should be made to recover the largest possible percentage of the coal 
in litu. As we shall propose that the Chief Inspector of Mines be a 
member of the Statutory Authoritv, any objections that he may 
nave to any proposed lay-out on the ground of safety will thus 
Tt'f'eive due consideration before any orders are passed. 

210. The proposed principles of first working and section-working 
would continue In force until immediately before systematic depil
·laring operations. In order to prevent the splitting or robbing of 
pillars, and the heightening or widening of galleries, under the 
pretence that depillarinl!' is about to be undertaken, it must also 
be laid down by regulation that no departure from the prescribed 
general principles (except of course with the previous permission 
of the Minel! Departml'nt) would be allowed more than two pillars' 
len~h ahead of the pillar that ill being extracted or frqm the point 
at which pillar extraction is about to begin. The regulation should 
also provide that, on eiving one wJlek's notice of intention to the 
'Chief Inspector of Mines, the manager would be able to split 

I 



114 

pillars or increase the dimensions of galleries for specific purposes. 
. othel' than coal-getting, such as haulage, ventilation, drainage or 

fault-cutting. ' 
. 211. CONTROL OVER D.KPILLARING.-Principles of first working: 

.will safeguard .the future so far as . undeveloped or partially
developed properties are concerned, but. in mines where the 
Statutory Authority cannot or does not direct stowing at first, 
control over depillaring operations will also be essential not only to
prevent conditions becoming worse than they are now, but ralso to 
make compulsory stowing easier and less. expensive when it 
comes to be done. Section 19 (I-A) of the Mines Act empowers· 
the Chief Inspector of Mines to prohibit the extraction of pillars 
under certain conditions. This power should remain with him for 
special cases, but we think that, as the Statutory Authority will. 
have to weigh the balance of advantage in each case between com
tmlsory stowing with assistance and control without stowing, the; 
:future c!?iltrol over normal depillaring operations should be one of 
the functions of the Statutory Authority. As the Chief Inspector' 
of Mines will be bn the Statutory Authority, there will be no fear: 
of any orders passed by' the Statutory Authority in this connection. 
re~ulting in increased danger to human life or safety. 

212, The procedure we suggest is that mine-owners should be' 
required to submit accurate plans of proposed depillaring opera
tions to the Statutory Authority. These plans should show, or
be accompanied by information regarding, the area or district to 
be depillared, the thickness of the seam and its depth from the· 
surface~ all faults and dykes in the neighbourhood, the proposed! 
method and order of extraction, the dimensions of barriers or rows: 
of pillars to be left as Ii. safeguard against premature collapses and 
fires, the arrangements for immediate and efficient isolation if 
necessary, the fire areas ilear the proposed depillaring area. either 
in the same or adjacent seams, the parting between the proposed_ 
area and the seams immediately above and below, and the state
of the workings in those seams, and any other information that:" 
the Statutory Authority may require by general or special 
order. In considering such plans, the Statutory Authority
would have power (i) to decide when, where and how the pillars 
should be got, (ii) to forbid the extension bf ran -area under pillars 
pending arrangements for assisted stowing, where such. extension· 
appears likely to lead to unnecessary loss of coal of commercial or
industrial value, and (iii) to order the isolation of workings. If,_ 
after the depillaring operntions had been approved and started,_ 
any unexpected developments were reported by the Mines Depart
ment, the Statutory Authority would have the power to modify its: 
previous decision in order to meet the new situation. Special care 
will be necessary in dealing with very steeply-inclined . seams and 
areas in th~ neighbourhood of faultil or dykes. 

213. CONTROt OVER ROTATION OF WORKINi;.-The necessity for 
control over robitidn of working is -established by 'the fact that, 
iii. one pad of the Railigailj Field',' the Koithi seam, which is of' 
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grade I quality in at leallt an 8-100t section, hall in 8e\'"eral collieries 
been delltroyed or damaged by the depillaring below it of the 
Poniati team which ia of telected grade throughout .. In one suck 
calle, the royalty-receiver made a claim against the mine-owner, 
and the matter wu compromised by the mine-owner paying 
c:ompenllBtion and an additional royalty on the coal that was 
being recovered from the Poniati seam. In tbis case, the landlord 
waa compl'nllBted to lOme e:dent over the 10118 caused to him, but 
YIJ'1 Jar~ avoidable waIte of good cool occw'I'ed and was definitely 
prejudicial to national interellta. In another case, the mine-owner 
hal for yeara been damaging or destroying the Koithi seam above 
by depillaring in the Pouiati seam below. In this case, the land
lord took up the matter, but was apparently satisfied br the unsup
ported a_rtion of the ruiile-owner that the quality 0 the cool in 
the wholf! of the Koithi learn was very poor and unmarketable under 
conditionl exilltin~ at the time. Weare therefore definitely of 
opinion that rotahon of working of seams must be controlled and 
that luch control must, in lOme instances, involve prevention. 
Aa this control will b. in the interests of conservation, it should 
be exercilled by the Statutory Authority. 

214. CONTROL OVEll ACCUMULATIONS OF GAS IN GOAVES.--Of the 
43 technical lI'itnesses lI'ho submi.tted written evidence on Question 
No. 16 of our general questionnaire, 28 admitted that, during the 
extraction of pillars in seoms which give off inflammable gas, there 
was always a danger of accumulations of such gas in the gooves 
bein8' expelled into the workings by falls of roof, and agreed that 
IItowmg wa. the most aatisiactory method of dealing with this 
danger. }'ifteen disagreed in their written replies with the sugges
tion that Btowing should be enforced in such circumstances, but of 
these lix agreed to compulsory enforcement on oral examination, 
while two others agreed provided adequate assistance is given to 
make the operation an economic one j of the remainder, 3 were not 
orally examined, and only 4 maintained in oral examination that 
the enforcement of stowing in the circumstances .was not necessary. 

215. When the extraction of pillars takes place in a gassy seam, 
cavities are formed when the local roof collapses and these cavities 
constitute traps for accumulation of inflammable gas. When a 
more extensive fan of roof occurs, this gas is forced out into the 
workings and may ~ring about a situation of ~reat danger. It js 
practically impossible to examine these roof caVIties for inflammable 
gaB as it is difficult to get up hi~h enough to test and it is often 
also dangerous to do 10. Nor is It practicable 80 to ventilate such 
cavities that the gaa is diluted and dispersed as it gathers. The 
following accidents have actually occurred owing to the conditions 
described above:-

(i) At the Dishergarh Colliery {Dishergarh seam) there wail 
an explosion in the goaf. in 1916 in which 18 persons 
were burnt of whom 14 dIed. The gas was expelled by 
a fall in the pi, naked lights being used at the .tims4 

1l'2 
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(ii) At the Dishergarh Colliery (Dishergarh- seam) gas was 
ignited in a goaf by a naked light in 1918, 14 persons 
being injured of whom. 1.0 died. 

(iii) At the Aldih Colliery (Dishergarh seam) gas was expelled 
from a goaf in 1933 and ignited by a naked light. Three 
persons were killed and six injured. 

In addition there have been recent cases both in the Raniganj and 
Jharia Fields where gas has been driven out into the working 
places and safety lamps have been extinguished. Finally, it seems 
quite probable that the Poidih disaster of December 1936 was caused 
in this way. 

216. There are certain seams in the Jharia and Raniganj Fields 
which give off large quantities of inflammable gas and in which 
safety lamps have to be used. There are also seams in which safety 
lamps are required to be -used, but in which the quantity of inflam
mable gas given off is comparatively sma]l. In such cases as the 
Dishergarh and Murilidih-Bhatdih seams, the usual precautions 
against inflammable gas are insufficient once the extraction of 
pillars is commen~ed. In the majority of seams in which safety 
lamps are required to be used, the quantity of inflammable gas is 
small and, in some, only slight traces of gas are occasionally found. 
In these cases, the danger is not grave and can be guarded against 
by ordinary precautions. 

217. The thickness of the seam has a heal'ing on the subject 
because, in seams less than 8 feet or 10 feet thick, the goaf cavity 
is not so high and extensive as in the thicker seams, while the goaf 
debris soon prevents such falls occuning as would be likely to expel 
the ~as. The depth of the seam from the surface has also a definite 
bearing because, when pillars near the outcrop of a seam are 
extracted, any gas in the goaf is -readily released through open 
eracks or breaks to the surface, and as long as the thickness of strata 
between the seam and the surface is insufficient to prevent such 
open cracks or breaks up to t.he lurface, the enforcement of stowing 
is not necessary. 

218. It appears therefore that each case will have to be judged 
on its merits. The_ Chief Inspector of Mines will, be the authority, 

-8S a.t present., to prevent the extraction of pillars in gassy seams 
under section 19 (I-A) except in conjunction with stowing. When 
he passed such an order, the ordinary procedure would be for the 
mine-owner concerned to apply to the Statutory Authority for 
financial assistance in connection with compulsory stowing. The 
Statutory Authority would then make tIle necessary arrangements 
and lay down also the manner in which stowing should be done 
including the protection of old gooves. . 

219. Some witnesses suggested that the use of electric safety 
lamps instead of flame safety lamps would reduce the danger. We 
agree that electric safety lamps would tend towards safety because 
the illiterate miners of India do not understand the proper care 
end use of flame safety lamps, but. we do not consider t.~is measure 
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a .ufficirnt rrmedy by itlielf. We are of opinion that electric safety 
IamplI are the next best protective to stowing, but it should be 
remembered that the gal expelled may also be ignited in other wals. 
On. witneN (W. No. 38) cited all English case where an exploslon 
occurred in a mine wben no one was underground and there was no 
underground fire. It was believed tbat the explosion was caused 
by .parka from a .tone faU-ing from the roof alld igniting the gas. 
Th. same witneslI also cited the explosion at the West Stanley 
Colliery in England which wall believed to have been due to sparks 
reBulting from haulage ropes rubbing on spindles of pulleys or to 
tub. rubbing on the guide skirting rails at a high speed. We al80 
know of a case in an Indian mine where gas was ignited by a spark 
from a miner's pick. As long as gas is present, the danger is 
alwaYI there and an explosion may occur at any moment owmg to 
carelessne88 or negligence or circum8tances beyond human control. 
The best plan thuefore is to eliminate the chance of gas accumulat
in~ in goaves and this can only be done by compulsory stowing 
with financial aS8istance. 



CHAPTER X. l........ , , 

a,towing ill: al~ itlt aspects. 
220. STOWING DESCRIBED.-Stowing, packing, or filling up the 

space previously occupied by coal, was first used in America about 
1892 to avoid extensive and expensive. damage to surface and 
buildings. It was introduced into India at Ballarpur in the 
Oentr,a[ Provinces about 1914, and came to the Jharia Field about 
1919. One of our members (Mr. Mackie) has more practical 
experience of stowing than any other mining engineer, and in 1929 
described the results of sand-stowing operations at one of his 
.collieries in the following terms:-

" The, area of the thick seam at Bhowra contained two 
million tons of coal standing in pillars (some of which are now 
25 years old) and it was evident that without stowing it was 
not possible to recover much more than 25 per cent. of the 
avai[able coal. During the ten years, production has continued 
steadily, showing a loss of about 2 per cent. of the coal with a 
minimum of danger' to the workmen. Had the ordinary 
method of pillar-cutting in this thick seam been followed, 
it is safe to say that it would have resulted in the abandonment 
'Of the area ere this with a disastrous record of accidents, 
subsidence and underground fires, and with the loss of large 
quantities of valuable coa1. Instead of which it is confidently 
hoped to continue extraction for at least 20 years without fear 
of fires or collapses." ' 

Stowing does away with most of the dangers from premature 
collapses, subsidences, fires, inundations and explosions, ensures 
the maximum percentage of recovery without waste or loss of other 
unworked coal, and makes working conditions generally much saler 
for the miner. In addition, coal-getting operations are more 
concentrated, haulage and, traffic simplified, and ventilation 
improved. The main objection to stowing is not technical nor 
practical, but economic, the additional cost being such that, .even 
if a mine-owner can raise his coal profitably by distributing the 
cost or making up some of it by accompanying savings, he would 
still be oat a competitive disadvantage with other mine-owners who 
'did not or need not stow. Sto"ing has been done voluntarily, and 
is now being so done, in a few collieries near rivers, but its general 
adoption as a measure of conservation cannot be achieved, nor even 
reasonablly exp'ected, without State measures of compulsion 
equalising the economic burden as follr as possible. 

. 221. Stowing may be done by hand or it may be hydraulic, 
mechanical or pneumatic. Dry packing by hand is less expensive 
because no water has to be pumped back to the surfaee, but it is 
comparatively slow and only suitable for small operations. 
Pneumatic packing is also a dry method in which compressed air is 
used, but it is expensive, and only suitab'le in deep mines where the 

,( us ) 
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<oat of pumping would be high. and in mines where an adequate 
.upply of wllter il not available all the year round. As regards 
packing material., ashes, debris and crushed surface soil have all 
been u!ll!d, but the best material ill sand which does not have to be 
crushed and i. subject to very Httie compression after settling. 
A. lIufficient supplies of 'Irater and sand are usually available, 
hydraulic lIanti-lito"'ing ill the most suitable method in the coal
Jil'ld" of India more especially 8i the gradients of the seams are for 
the must part fa,·ourable. 

222. Sl"l'PLIES OP IAND.-The coalfields of Bengal and Bihar are 
wellllerved by the Damodar, Berakar and Adjai Rivers with large 

. lupplie. of lIand. Enquiries have been made at various times 
regarding the sand deposits in these rivers, the results of which will 
be found:-

(i) All fI'!l'ard~ the Jh8l'ia Field, at pages 106 to 108 or 
Dr. Fox's report in Volume LVI of the Memoirs of the 
Geological Survey of India. 

(ii) All rl'bPftrds the Raniganj Field, at pages 298 to 302 of 
Mr. E. R. Gee's report in Volume LXI of the Memoirs 
of the Geological Survey of India. 

(iii) As regarde the Karanpura and Bokaro Fields, in Mr. G. V . 
. Hohson'. paper at pages 324 to 337 of Volume XXI of 

the Transactions of the Mining and Geological Insti
tute of India. 

'These authoritie8 give figul'es of the fixed deposits or relatively 
«lnstant quantitil's of sand in the three rivers as follows:-

Million ton~. 
(i) The Damodor River between the Amlabad 

Collil'ry and the extreme end of the Jharia _ 
Field 

(ii) The Damodar River 1 r 
(iii) The Barakar Rivel ~ In the ROfliganj Field ~ 
(iv) The Adjai River J _ L 
(v) The Upper Domodar River in the Karanpura 

and Bokaro Fields 

80 
543 
113 
280 

71 

All of them are satisfied that these deposits are sufficient for any 
.. towing operations that may be necessary even !)n an extep.sive 
acale. Our rough estimate IS that not more than 10 million tons 
~f sand will be required every year at tirst, workiBg up about 16 
million tons. Dr. Fox CW. No. 72) gave the following evidence 
lIefore us. 

H It is my definite opinion, after a careful study of the 
whole Rubject and knowing all the available relevant statistics, 
that the fixed deposit of sand in- the Damodar, Barakar and 
Adjai Rivers is more than sufficient by many times to supply the 
~uantity of sand that may, at the present rate of production, 



be required even for whole salle sand-stowing in one year. l' 
am also definitely of opinion that, whatever amount of sand 
may be extracted from the fixed deposit at any place in one 
year, would be replaced during the monsoon :floods by the sand 
which is carried down along the beds of these rivers. If it 
was' found in the course of years that what might be called 
the current account was not actually proving sufficient to 
replenish the fixed d.eposit each year, and that there was any 
danger of the fixed deposit being depleted to a dangerous 
extent, it would be quite possible, in the case of the Jhal'ia 
section of the Damodar, River, to increase the replacement from 
~he current account to more than make up any sueh. 
difference. " 

In .addition to these rivers, sand is also CL-vailable from the old bed 
of the Damodar which is about 1,000 feet broad and several miles 
in length, and contains deposits of sand with an average thickness 
of about 30 feet. 

223. In considering the general questioo o.:Ii sand supplies, it 
is necessary to refer to the scheme investigated by the Geological 
Survey of India in 1919 on behalf of the Irrigation Department of 
the Government of Bengal. This sch.eme was for the erection of' 
a :flood dam south of Parjori in the Damodar River. In conjunc
tion with other dams in the Barakar and Kunar Rivers, this dam 
was considered necessary to render the lower reaches of the Damodar 
almost immune from :floods, and to remove the potential danger
of that river bursting its banks in the Burdwan Division. The
project was abandoned as a result of representations made by the
Indian Mining Association based on the anticipated danger of' 
flooding the mines in the Jharia Field. , 

224. Since 1919, a careful geological re-survey has been made,.. 
and it is now considered that the~danger to the coalfield from the 
percolation of water held up by the dam wi![ not be serious. At 
a meeting ()f the Mining and Geological Institute of India held' 
on the 22nd March 1937 near the site of the proposed dam, the 
whole question was again discussed in the presence of Mr. D. N. 
Sen Gupta of the Bengal Irrigation Department. He stated that 
a modified scheme might yet be considel'ed to combine the preven
tion ,of floods with the needs of irrigation. Such a scheme would', 
however, only be taken up, he said, on condition that the sand' 
trapped by the dam would be regularly excavated for use. in the 
coalfield in order to prevent silting up of the dam and reduction 
of the standage area fOol' water. The dam would be of a less height 
than previously contemplated; ~he water being allowed to run: 
off usually in ~he months of October. November and December. 
Dr. Fox stated that the silting would be completed in less than 
5 years and that nearly !l6 minion tons of sand would be trapped 
above the dam and below the J amunia tributary. During the 
period of silting, replenishment of sand on the banks and in the 
beds of the river downstream would be almost at a standstill. 
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225. The aite of the dam ia about 41 miles above the B. N. 
llaihvay bridge near Mohuda, and about 2 miles below the. Distric. 
Board bridge on the Purulia Road. Should this dam be built .. 
the reservea and replenishment of sand downstream would be 
aeriouBly affected. These reserves, and any replenishment from the 
varioua tributaries ·below the dam, might be sufficient to supplT 
the need. of the few loading points for sand already in existence 
for BOrne year. to come, but would not allow of any large scheme .. 
All aand relJ.uirements would have to be excavated from the dam 
area which IS about 10 miles from the Sijua section, and about 
15 miles from the Jharia section, of the Jharia Field. With the· 
dam full of water during the monsoons, extraction of aand would 
be possible only by expensive mechanical means, but after the 
water _. let out huge quantities of dry sand would be available 
and the whole of the Jharia Field could obtain supplies from 
this one point. This would, however, involve heavy capital charges 
and more expensive transport, and it would, in our opinion, be 
more convenient and cheaper to let the river deposit sand along its 
course throughout the length of the coalfield. 

226. REPLACEMENT OF sAND.-Dr. Fox's evidence cited above
indicates that, whatever the quantity of sand extracted annually . 
from the fixed deposits, it will be repbced during the monsoon. 
floods by the current accounts or transitory quantities brought down· 
by these floods. Mr. Mackie, speaking from llractical experience 
01 years (see his article on II Hydraulic StOWIng of Goaves " in 
II Capital" of the 23rd May 1929) stated that the excavations of 
land down to water level for stowing at his Bhowra and Amlabad 
Collieries were regularly fined up with fresh sand when the floods 
came down the Damodar River, and" this has continued", he 
adds, .. year after year and sand is being loaded to-day from the 
aite where loading began over 10 years ago. It is also interesting 
to note that the loading of sand has never been interrupted for 
more than five to seven days per year or during the days of 
abnormal floods only. Similar favourable sites are availaMe at 
other y'oints of the river". Mr. Mackie has informed us that .what 
he said in 1929 has been confirmed by subse9-uent experience in 
the 88me spot. There is some difference of opInion as to the pro
portion of solid matter in suspension in river water, the Irrigation 
Department taking 1 in 1,200, the Port Commissioners 1 in 1,000, 
and Dr. Fox 1 in 100, but these dilferences are due to the varying 
speeds of flood water at Raniganj, the Hooghly River and Jham 
respectively, and are not relevant to the question of replacement 
because it is not the material in suspension, but. the material 
rolled along the bed, which replenishes the sand. Mr. Gee and 
Mr. Hobson both agree with Dr. Fox that the supply of sand by 
floods will be more than sufficient to make up any sand removed 
for stowing. It may be added that the Port Commissioners of 
CAlcutta (W. No. 70) have told us that their experience in the 
River Hooghly is II that sand excavated by dredging is invariablT 
replaced within a comparatively short period." 
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227. OTHER SlOWING MATERIAL.-For collieries which are 
"situated at a distance f~om the' three main rivers, broken stone, 
.a~luvium and other suitable ma,teria'ls are available in large quanti
tIes. Dr. S. K. Roy, Professor of Geology at the Indian School of 
Mines, Dhanbad, has collected particulars of such materials avail-

.able near collieries covering about 1l square ¥lilIes of the Jharia 
:field. His total amount is 29 million cubic yards or about 39 
,]]lillion tons. 

228. TRANSPORT AND DISTRIBUTION OF SAND.-The problem of 
.the transpo'rt and distribution of sand to stowing collieries presents 
many difficulties, but these are not, in our opinion, insurmountable. 
For collieries situated along the banks of the rivers, independent 
~rrangements might be made' using small aerial ropeways or 
-ordinary rope haulages as has already been done in some cases, but 
for coUieries at a distance -from rivers or other sources of sand 
supply, transport will have to be arranged for by the Statutory 
Authority or by public supply companies. The only two means of 
tr~nsport capa,bl~ of dealing with large quantities of sand are 
:rallways and aenalropeways. 

229. RAILWAYS.-As it was not possible for us to supply suffi
-cient relevant· data when our Railw.ays Questionnaire was issued, 
the E. I. and B. N. Railways were not able to give much useful 
'assistance regarding the transportation of the then estimated 
'tonnage of sand, namely, Ii million tons per month. The Agent 
'Of the E. I. Railway (W . No. 66) says that the number of wagons 
required to be loaded daily would exceed the average daily peak 
<coal loading on his railway, and he thinks therefore that it is 
'impossible to arrange for the transport by railway of such quanti-
ties of sand. The B. N. Railway have gone further into figures to 
'show the practical difficulties. It is said that many miles of new 
track would have to -be laid, that llloot of the colliery sidings would 
need alter-a.tions and extensions, and that much l'Olling-stock, etc., 
would have to be purchased. The estimated cost of new t.rack is up 
to 411 lakhs in Jharia and 51 lakhs in Ra.niganj. To this has to 
-be added the cost of rolling-stock. The probable cost of transport 
-by rail was apparently not given very serious consideration as the 
-following rates were quoted:-

E. I. Railway 
B. N. Railway 

Per ton of sand 
for a minimum 

distance of 
10 miles. 

As.p. 

13 7 

11 3 

In both cases loading and unloading would be done by the sender 
'and consignee. 'fhe n. N. Uai'lway also quoted a minimum charge 
'Of Rs. 20 {leI' four-wheel!'r wagon, this charge l'epresentillg Re. 1 
-per ton of sand carried. This would: be reduced by half if the 
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railways 'were to allow for nnd the special rate of RH. 10 per four
wheeler wagon which is now allowed on all coking cool moved frolll 
the coUieries to bye-product coke plants. 

230. It is clear, however, that, before the railways could esti
mate the expenditure that would be involved in the construction 
<If new tracks, purchalle oJ. rolling-stock, etc., or the rate per ton
mile at lI'hich thl'y could carry the sand, a survey would have to 
be made of the points at. "'hich sand would be stacked and 
.delivered, and the daily quantities would also have to be estimated. 

231. AERIAL ROPEWAYS.-T,,'o supplies of aerial ropewayshave 
provided much useful information regarding this system of trans
port, but again, in a problem oJ. such magnitude, they have some 
hesitation in supplying figures without a detailed survey of the 
propoliition on the spot. British Ropeways (W. No. 68) says: 
•• Although it i .. easier to link up a. few collieries only in the first 
inlltance, we think that a (·omplete and comprehensive plan should 
be drawn up emh!¥lying tbe ultimate scheme, and that the links 
to he built in the first place should be designed with a view to 
luitahle ron version at a later date to fit in the complete whole. If 
this i. not done, ,,'e are sure that it will ultimately be found that,the 
elulier links are unsuitable for incorporation in the final scheme 
-and so mu.,h money ",ill have been unwisely spent". With this 
we a.gree fully. Mellsri!. Ropeways, Ltd., says: "It should be 
made quitt' clear that anything we may say must definitely be 
treated Ill! giving information on the broadest lines and all figures 
given are onlv approximate as indeed it would be impossible to 
wOl'k out detailed 8Chemes in the short time available. We should 
.liIO like to add that any comprehensive scheme for the transporta
tion of I18nd by ropeway would entail an intensive study of the 
area.. ('Onct'rnt'tl and would, to he effirientiy done. require the 
.ervices alone of our expert ropeway engineers from England". 

232. Two SYSTEMS OF AERIAL ROPEWAYS.-Aerial ropeways are 
"built on two systems:- ' 

(i) The ., Monorable " in which one endless moving rope is 
emp!oyed for the dual purpose of supporting and trans
pOl'hng the loads, and 

(ii) The" Bicahle ", in which the loods ar~ supported on one 
or more steel wire ropes along which they are hauled 
hy a st'parate endless traction rope of small diameter. 

Both systt'ms have their advantages under certain conditions, and 
'Only a close investigation of each project could dett'rmine which 
would be the better to adopt. The monocable 8ystem is the simpler 
in design and is generally (·heaper than a bicable ropeway of the 
'nme capacity. 'A mon()('able ropeway is limited to a maximum 
"Capacity of 150 tons per hour and a bieable to 350 tons pt'r hour. 
~wo monocahles of 150 tons would be slightly more expensi"e than 
ODe bieahle of 300 tons, hut it might be advantagt'ous to use double 
!the number or monorables to meet the total capacity required 
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because, by' so dOIng, a large number of loading points could be
tapped and a wider distribution made without the need for a large 
number of subsidiary ropeways. Further, the stoppage of one 
monocablefor any.reason would cause much less dislocation and 
interference with the distribution of sand. . 

233. ADVANTAGES OF ROPEWAys.-The chief advantages of aerial 
ropeway transport are:-

(i) The shortest route is taken between termina[s. 
(ii) Steep gradients can be safely operated. 

(iii) Supporting trestles are required only at intervals and the 
minimum ground support is needed, a point which meets 
the conditions in the devastated coalfields. 

~iv) The loads can be automatically discharged at any point 
en T.oute, and at a height which allows o·f stacking
considerable quantities of sand as required. 

(v) Being constructed above ground leve[,' no bridges nor
earthworks are required, and rivers, roads, railwa'ys~ 
and goaved areas can be easily negotiated. 

It may be added that the Bengal and Bihar Aerial Ropeways Acts. 
of 1923 and 1924 respectively were passed to authorise, facilitate 
and regulate the construction and. working of aerial ropeways 51) 

that all difficulties regarding tl;te acquisition of land, etc., have 
been removed. 

234. ESTIMATED EXPENDITURE ON ROPEWAYS PLANT.-The British 
Ropeways Engineering Co., Ltd., estimate that the cost of material 
for ropeways to deal with I! million tons of sand per month (as· 
stated in the Ropeways Questionnaire) in the two coalfields for an 
average distance of 5 miles would be £580,000 plu~ freight, duty, 

. foundations and erection, all of which they consider would amount 
to £150,000, making a total of ,i£730,OOO equal to Rs. 97,17,000. 
They add that" the cost of material which we have given can at 
the pl'esent moment only be regarded as approximate". 

235. Messrs. Ropeways, Ltd., have estimated for monocabI& 
ropeways of 150 tons per hour at Rs. 1,20,000 per mile so that 
each l'Opeway 5 miles long would cost Rs. 6,00,000. Working for 
18 hours pel' day and 276 days per year, 28 such ropeways would 
be r('qllil'€tl to deal with I! million tons per month in both the 
coalfields. The total cost wouild thus be Rs. 1,68,00,000. 

236. A comparison of the two estimates is very difficult as 
British Ropeways have based their estimate on 17 hours work daily.
but have not stated the number of working days per month. All 
calculations. as above have been made for a distribution of Ii 
million tons mont.hly or 21 mililion tons yearly. For 10 million 
tons a year, which we assume will be required at first, 6 million 
tOWl, in Jharia a..nd 4 million tons in Raniganj, the proportionate. 
expenditure may· be taken as: 

British Ropeways-aboutRs. 46,27,000. 
Ropeways, Ltd.-about Rs. 80,00,000. 
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Thi4 variation in th~ ~lItimatf'f< indieatl'!! the great difficulty in 
arri"iug even at all approxiwate figure without & full and detai:led 
~urTey of the whole problem. 

237: In addition to the main ropeways, subsidiary ropeways 
would allJO be neceslI8ry to distribute to the various c011ierles not 
;iD the dir.ct route of the main ropeways. In the case of small 
collieries requiring only limited quantities of aand for protective 
-or other purposes and situated at & distance from the main routes, 
'traDsport \ly railway wagons could be arranged from supply points 
'On the ropeway., thu. avoiding the cost of small subsidiary rope
.,vaya which would not be in regular use. 

238. WORKIKG COSTS Foa EXCAVATING AND CONVEYING SAND PEa 
TOK-MILE.-British Ropeways estimate the approximate coat of 
.. and excavation would be two annas per ton by a special hydraulic 
method auitab1e for all 8easons. No details of the method have 
"been given and we are unable to S81 whether it would be suitable 
for the monsoon floods in the Damodar River. They give a cost 

-of 6 piea per ton-mile including labour, driving power, deprecia-
1ion and maintenance, repairs and renewals, but not including 
interest. 

239. Ropeways, Ltd., give a cost of one anna per ton-mile 
including the cost of excavating the sand by drag-lines and all 
anterest on capitid, renewals and repaira, power and labour. The 
cost 01 excavatinl{ by drag-lines is estimated at ·75 anna per ton 

110 that lor a 6-mlle ropeway the cost can be divided into ·75 anna 
per ton lor excavation, and 5·25 annaa per ton for transport; these 
.figures are equal to ·875 anna per ton-mile. 

240. As calculated in paragraph 253 below, the following 
.. stiwa(l'd of lhe ('Olit of exca,"ating, loading and transporting sand 
'llave heen arrived at:-

(0) Excavating and delivering sand to ropeway bunkers 
I anna to It annas per ton. 

lb) Transporting by ropeway ·75 anna to I anna per ton-mile. 
-(e) Cost of sand delivered at a point 6 miles away 5'5 annas 

to 7·5 annas per ion. 

241. EXCAVATING SAND AND DELIVEalNG IT AT LOADING POINTS. 
-The cheapest method of excavating sand would be by manual 
labour. Only sand ahove water level could be loaded by hand, 
but in the dry season, in many stretches of the Damodar River, 
this would represent about I million tons per mile and in other 
stretches I million tona per Ii miles. It might be necessary to 
-employ mechanical meana of extraction in conjunction with manual 
labour and the suitability of drag-lines, dredgers and grit pumps 
would need investigation. The use 'of such mechanical means 
"Would, however, add to the cost of excavation. 

242. During ·the monsoons,_ the extraction of sand would be 
"interfered with and the capacity of mechanicall excavators, haulages, 
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eic., would have therefore to be-of a capacity higher than is neces
sary to maintain the daily working of the ropeway or other meanS. 
of transport. Large stocks of sand would have to be collected at 
the loading points during the dry season for distribution .during 
the monsoon. These stocks could be loaded into the bunkers as. 
required either by drag scrapers, or by the female labour unable 
to load from the river bed during the floods. After the rains break 
~n~ as soon as high floods have thrown up fresh sandbanks, hand 
filhng could be continued without many interruptions. It is 
probable that the requirements of sand would be less during the 
rains, the quantity dealt with depending on whether the pumping 
plant could deal with the extra " make" of water in addition to 
the water used·for stowing at the collieries. _ 

24a. In fixing the ioading points on the rivers, consideratioIl! 
will have to be given to the quantities of sand avai[able, the usual 
c~)Urse of the stream in. the dry season, 'and the points of distribu
tIOn. The. supply of electric power will present no difficulty as 
there are public supply companies in both fields and a number of 
power-houses at collieries on the rivers. 

244. In Jharia, a suitable length of the Damodar extends from 
a point downstream from. the Katri Jhore for a. distance of over 
10 miles to beyond the-B. N. ,Railway bridge at Bhojudih .. In 
Raniganj, the Damodar js much broader than in Jharia and con
tains large quantities of sand convenient to many of the collieries 
that will be required to stow, In ..,-haria, the very thick and vaIu-
able seams that cannot be worked successfully without stowing lie 
convenientlly close to the Damodar River. 

245. At the points where a large proportion of the sand required 
can be obtained by hand filling, systems of endless and main rope 
haulages will be necessary to deliver the sand into the bunkers and 
into stock ,above flood level. Details of such plant 'willI not be 
attempted here, but an approximate estimate for haulages, tubs, 
ropes, tramlines, gantries, etc., may be taken at not less than II 
lakhs per point to distribute 300 tons of sand per hour. 

246. Each loading point on' the River Damodar will cover It 

stretch of at least one mi[e -whether mechanical· or manual extrac
tion is 'adopted, .and haulages are .required in either case to trans,. 
p.ort the sand to the loading bunkers OTstocking places. To dear 
with 300 tons per hour at each loading point, gangs of about 600 
women would be required per 9 ho'urs shift for loading, and other 
labour WQuld be .needed for handling tubs an<ldriving the haulages. 
One woman can load 5 tons of sand at [east in a 9 hOurs shift. 
By working three shifts instead of two, and if more than 276 days' 
in the year could be averaged allowing for Sundays, holidaY8, 
festivals and storins; the number of units might be reduced . 
. However, by installing plant to fulfil requirements during 18 hours 
daily. and 276 days pi!r year, it might . later be found that these' 
units couM ~eal with a'll1pch-inc:reased tonnage. imd thus extension 
for some tillle to come would be avoided. 



127 

2n. CoIfCLUSIOlJ.-From the information before us and fronu 
oar 'xperience, it would appear that transport by aerial ropeway 
i. the most generally applicable method for collieries lying at B 

distaJIce from the rivers. The manner of excavating the sand and 
delivering it to the loading points would be the I18me whether trans
port 'H're by rail or ropeway. In many instances, the distance by 
rail from the loading pointll to collieries would be long and indirect, 
and the con8traction of branch linel to reach the rivers over rough. 
and .teep approaches would be difficult. A dual system of railways 
and ropeway. might be possible, railways being used only ""here 
. there i. direct acce811 to convenient loading points. It would be an 
advanta!!,e if the railways could provide, in their new rolling
stock, hopper wagons aa at present used for Messrs. Tata's traffic. 
These would automaticaUy· unload into under-rail bunkers at the 
l'ollieriee and 10 .. ve the cost of unloading by hand. It is not 
propo8t!d that .. nd .hould be delivered at every pit.-head as· 
demanded, and collieriel will have to make their own arrangements. 
to transport the .. nd from the point of delivery to their stowing· 
hoppen. 

248. The most lIatillmctory arrangement for the supply and 
distribution 01 .. nd would be by B public supply company which 
would raise the capital, erect the plant aJld machinery, and con
tract to deliver land al required' at the -various points in the coal
fields. By 'raising a loan of the amount required, Government 
.hould hold at least 61 per cent. of the shares in this public supply 
company 10 al to have a controUing interest and be able to decide 
the rate at which sand should be supplied and the profits that would 
be declared annually. A minimum profit of 5 per cent. free of 
income-tax should be guaranteed, and a fund lor the redemption of 
the loan and the payment of interest should be created from the 
exceSl profits aJld a contribution from the cess funds if this should 
be necessary. 

249. EFFEC'r OP COMPULSORY STOWING.-I1 compulsory stowing· 
enables coal to be recovered tbat wouid otherwise be lost DV avoid
able waste in working, by collapses, fires, inundations and explo
sions, and by being locked up under railway lines, roads, buildings, 
village sites, rivers, etc., it IS evident that the life and productivity· 
01 the coUieries concerned will be increased. Leaving .aside those 
witnesses whose evidence before us was based on experience'in com-· 
paratively thin seams, the various estimates of increased life and 
productivity by stowing ranged from 20 to 200 pef cent. Increased 
life means prolonging the period during which provision must be . 
made, by a sinkinll fund or oth~rwise, fOf the repayment of capital. 
All regards annual output,. this might decrease at first in some' 
collieries, but we leel sure that shortage of labouf will before long· . 
compel the more or leSl general installation of coal-cutting 
machines, and that total annual output will not therelore be IWpre
ciably affected particularly il prices go up. Applying o~r own 
knowledge and experience of conditions inlhelharia and Raniganj . 
Fields, we would eay that life and prodllctivity wilt ellJhe average- . 
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.be almost doubled in both Fields. This estimate contemplates 
that compulsory' stowing will be universal in thick seams;' this 

.-should of course be the eventual aim, but it will not be 
practicable at first. As it will usually be impossible to say 
whether stowing is being required for safety or conservation, we 
.think that all compulsory stowing must be under the Statutory 
.Authority which should be empowered by law to require stowing 
.for any purpose with assistance from the funds at its disposaL 
The Statutory Authority would ordinarily take action at the 

:>instance of the Mines Department or on the application of the mine
-owner ccmcerned. Though we recognise that the longer stowing 
is delayed, the higher will be the cost per ton of coal recovered, 
and the greater will be the loss or waste of coal meanwhile, it wiill 

,not be possible to assist all at once stowing in every mine or eeam 
where it is necessary. The organization will have to be built up 

-and the operations extended as experience is gained. At first the 
.,determining criterion in all cases will be urgency, the urgency of 
-the danger or the urgency -for conservation against immediate loss 

-of coal. 

250. EXTENT OF COMl'ULSQRY STOWING.-W e think therefore 
that compulsory stowing with assistance will have to begin_ first in 

.;areas, conditions and seams--

(i) Where there is urgent lind immediate danger to the life 
and safety of persons employed, as, for example, in the 

- gassy Disherga-rh seam. 

(ii) Where there are fires in closed-down collieries, such as 
at Khas Jharia and Kusunda, which are dangerous to 
human life and threaten neighbouring collieries and 
other va~uable property. 

~(iii) Where pillar extraction, though necessaJ'Y at the moment 
to maintain output, cannot be undertaken because it is 
likely to cause crushing or premature collapse, or likely 
otherwise to endanger a mine, and so to involve serious 
avoidable waste of coal either in the same seam or in 
.adjacent seams. Under this head would come the coal 
which, under Temporary Regu[ation 10, cannot be 
worked now because it is under a fire area . 

• (iv) Where coal .of commercial or industrial value will bo 
immediately lost or rendered inaccessible in the same or 
adjacent seams, or under railway lines, village sites, 
buiMings, roads, rivers, streams, tanks, etc. 

(v) Where, though pillar extraction is not immediately neces
sary, areas standing under weak pillars require to be 
stabilised in order to facilitate subsequent recovery with 
or without ~towing. 

"(vi) Where the formation or strengthening of protective 
barriers between' mines 01' sections of mines is necessary. 
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2·j}. lu addition, all oollieriea which are already stowing volun
~ri1y illOuld be encouraged to continue and be aSilisted, with eiIect 
hom the date on 'Il'hich the cet18 is imposed, to the extent of the 
adual t·o~t of extracting, loading and conveying sand to the pit
mouth. As regardll coHieriell wishing to start stowing voluntarily 
after the ce,,11 iii imposed, they should be requil'ed to submit their 
plall8 and (Olitimatell to the Statutory Authority, and the latter 
.hould decide in each case the most equitable terms, within the 
aLove limits of alillilltance, on which the stowing should be assisted. 

. :l;)2. COJIIllUillOry 8towing with aSllistance would ordinarily be 
clolle simultaneously with the exh'action of pillars, but it may 
IIOUletilllu be more economic in the long run to assist stowing 
during first woo·king. Further, as sand becomes suppliable 
gelll'lally and the Statutory Authority is in a financial position to 
extt'nd ib operations, the pillar and stall method may conceivably 
be 8uperseded in many seams by a modified method allowing of 
total extraction. This development should be encouraged where 
it doel! not conflict 11'ith safety, but it would be for the Statutory 
Authority to decide llOw the funds at its disposal can be spent to 
the Lest advantage in the interests of safety and conservation. It 
8eem8 dear th.at, at fil'llt at any rate, compulwry stowing must be 
lIIainly protective. '. 

-
2;;3. COST OF SAND-STOWING.-The evidence given to us is very 

incondullive as to the probable cost (per ton of sand used or per 
ton of coal recovered) of sand-stowing on any considerable scale 
becau8e the stowing plants hitherto installed have been small in 
capacity and limited in range. From the evidence before U8 and 
our own experience, we think that a reasonable estimate of the 
average cost of extracting and loading by manual ~abour, and of 
haulage to the loading-bunker of a distributing ropeway, would be 
1 anna to I} annas per ton. We estimate similarly that the 
average cost of transporting sand by aerial ropeway would be 
between ·75 and 1 anna per ton-mile. These figures cover labour. 
power, der.reciation and maintenance, but do not include interest 
on capita. A88uming that the average di8tance for which sand 
will have to be transported (including branches) is 6 miles in both 
fields, the cost would be 6t annas to 71- annlls per ton of sanel 
delivered at the colliery. These figures contemplate the excavation 
and loading of sand by manual labour during the dry season when 
sufficient sand will be available above water level. As mechanical 
appliances for this purpose, such as pumps or drag-lines, would cost 
at least twice as much, we 8uggest that, during the dry season. 
sufficient reserves of sand should be accumulated at convenient 
points on the river bank to cover requirements during the rains. 
The cost of re-Ioading durinll' that period would slightly enhance 
the total cost, but this would still be less than for mechanical 
contrivances. It should be added that the above fig~res do not 
include any provision for royalty or other charge on the sand itselL 
This point will be discussed separately. 
• K 
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254. To facilitate inspections at loading points and the trans
port of machin~ry, stores and labour, the construction of connect
i.ng roads will be necessary and will have to be arr.a.nged for by 
the Statutory Authority. As the labour force required will be 
large, it will alIso be necessary to provide bus transport from the 
c911ieries and villages. It should be remembered in this connec
tion that female labour will be availablle in la.rge quantities as 
soon as women are debarred from underground work after the 1st 
July 1937. The Statutory Authority should use this labour as 
much as possible to the exclusion of men as this would solve what 
willI otherwise be an acute problem and tend to keep the colliery 
labour force contented as a whole. 

255. As regards the average cost of underground stowing 
(including labour, stores, pumpi·ng and plant depreciation, but 
excluding interest charges) we similarly estimate this at" from 
4 annas to 7 annas per ton of sand. This is necessarily only a very 
approximate estimate as the cost of this item must vary wit.h the 
vertical hea.d and horizontal [ead, the thickness of the seam and 
the depth from which pumping has to be done, the latter being 
the greatest factor of variation. In some collieries, sufficient water 
for hydraulic stowing will not pe available .and will have to be 
al'l'anged for by the Statutory Authority. In such cases, pneumatic 
or mechanical stowinz might be found more economical. 

256. Assuming t.hat on the average 50 per cent. has been 
-extracted in first working, 2·7 tons of sand will be required to 
replace every ton o~ coal recovered. On the basis of our preceding 
approximate estimates therefore, the average cost per ton of cool 
recovered frem pillars 'will vary from Rs. 1-9 to Rs. 2-7. It 
should be remembered that these figures are for complete stowing 
and for transportation Qf sand for an average distance of 6 miles. 
We are satisfied that partial stowing, such as has been done at 
the Amlabad Colliery, will sometimes give quite sufficient supPQrt. 
Besides, the cost per ton will be cQnsiderably less when it can be 
distributed over the whole output Qf a cQlliery in which It con
siderable PQrtion Qf the output is being Qbtained from galleries 
wit.hQut stowing .. The average cost Qf total replacement per ton 
()f cQal raised from virgin areas will be from 12·8 annas to 
Rs. 1-3-6, again with an average distance or 6 miles. 

257. We are of opinion that the above figures of the cost of 
stowing' would be reduced to some extent by savings on timber 
(particularly in the thicker seams), fire st.oppings (the necessity for 
whi"h would praetitally disappear) and cQmpensat.ion for lanll. 
buildings and accidents. As regards pumpin~, the cost. would 
undoubtedly be increased as a result of hydraulic stowing because 
t.he water used has to. be pumped Qut, but Qn the Qther hand t.he 
" make" 0'£ watet through surface breaks or very heavily-watered 
'Overlying strata would be eliminated. Dealing- wit.h such water 
is a permanent and increasing item of cost with present ·met.hods, 
the result sometimes being to. hamper or prevent dip development 
because pumping charges are above the economic limit. l'here 
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.. ould therefore certainl,. be .. eonsiderable ultimate saving on 
pumping. Finally, output would be more concentrated and regular 
though it would aleo be less flexible. Though our witnesses do not 
agree. one of our memben (llr. Mackie) who has long practical 
f'xperit'nce is af the opinion tAat the cost of coal-getting will also 
he reduced. 

2;,8. Ror.\LTT 0:', OR OTHElI PAYllENT FOR, s.\~m.-The principal 
landlor,b "'ho own tM sand in the Damodar, Barakar and Adjai 
Ili,'en are:-

(i) the Ramgarh 'Ward'. Estate in the upper reaches of the. 
Damodnr, 

(ii) the Jharia Raj Estate in the Damodar in the Jharia 
Field, 

(iii) the Burdwan and Panchkote Estates in the Damodar in 
the Raniganj Field, 

(iv) the Kasimbazar and 1Janchkote Estates in the Barakar, 
and 

(v) the Burdwan and Hetampur Estates in the Adjai. 

According to its rl'prl'sentative (W. No. 59) the Bengal Coal Co. 
(managed by lIl'6srs. Andrl'w Yule & Co.) owns sand rights over 
8 mill'S of the Damodar mainly in the Raniganj Field, while the 
1II'hole of the Jharia Raj rights over sand have been leased for 
<]!)!) ~'ears from June I9:l.j to the Bhulanbararee Coal Co. (managed 
hy lIt's!!r!!. Bird & Co.)~ the Equitable Coal Co. (managed by 
~[,·,"r". lIal'neiIl & Co.) has been given the right to take sand free 
of dlar~e for stowing purpOSl'S from the Panchkote Estate portion 
of the Damodllr River. It is appa.rently settled law that the beds 
of non-navigable rivers belong to the riparian proprietors. and 
Ihl'8e proprietors regard sand as a mineral excluded from ordinary 
h'l\~I'~ of surface qand. Sand has, however, been a. practically 
valuelt's! commodity hitherto Ilnd is besides renewed annually by 
!liaturt' without any t'ITort or enterprise on its owner's part. 
Compulsory stowing will introilul'e a bIg demand for sand, but this 
meallure of l'onllervation will be taken in the national interest and 
the owners of sond rights should not be allowed to profiteer or to 
st'll at surh an inflated pril'e as will interfere financially with the 
stowing operations. That this might occur and also that there 
might be speculative purchast's of sa.nd rights, such as the 
Rhulanbararee Coal Co. seems to have made, was reco#!,nised by the 

(1overnment of India in the following terms in letter No. M76-140 
fOf the 23rd May 1921 dealing with the 1920 Committee's 
-proposals :-

.. In view, bowever, of the opinion which the Government 
of India have formed of the absolute nel'essity of sand-stowing 
in the case of a lar#!'e number of mines, they are provisionally 
of opinion that stt'ps should be taken at an early date to 
render sand available on payment of a reasonable royalty. 
The demand for sand, whirb has aheady arisen in consequence 

K2 
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of the very limited operations. which have been. undertaken .. 
has had thll effect of inducing landowners to. put up the price
of what has hitherto been looked on as an almost valuless. 
commodity; and there seems little doubt but that, as this
demand increases, the price of" sand will rise to a figure which 
will interfere yery seriously with its use on an extended. 
scaile. While ready to allow generous compensation for. inter-
ference with private rights, even if they have been of little 
or no practical value heretofore, the Government of India are.
strongly of the opinion that the owners of such rights cannot 
be allowed to profiteer to an extent which would seriously inter-
fere with the production in the national interest of so great 
an economic asset as coal; and they therefore propose to take
power to acquire from time to time, and at such future dates
as may be necessary, all sand that enquiry may show to be 
necessary for the due conservation of coal in the Raniganj 
and Jharia Fields and in their western extensions, on payment 
of a royalty calculated on a basis to be fixed with reference
to the present conditions." 

In dealing with the same subject in letter No. 290-VIIM-34/Com .. 
R., dated the 19th August 1936, to the Government of India, the
Government of Bihar said:-

" The task of collecting and distributing the sand shoula,.. 
in the opinion of the Local Government, be undertaken by the 
State. Legislation should be introduced permitting Govern-
ment to take from the river beds whatever sand is l'equired 
for sand-stowing without acquisition of the river beds or pay
ment to the proprietors. This will be the zemindars' con hi- -
but ion to the cost." 

259. The evidence (see W. No~62) shows tliat. the Bhulanbararee· 
Coal Co. paid only Rs. 5,000 salami, and_ an annual rent of 
Rs. 1.000. for a 999 yeats' lease over the sand rights in the whole 
bed of the Damodar River in the Jh.aria Raj Estate. The sand is 
to be used for the purposes of stowing coal mines oniy. We think 
that the State would. be justified in taking over this lease with the 
usual 15 per cent. prt·mium for compulsory acquisition. As regards 
-the general question, the precise methods by which Government 
should counteract any risk of profiteering or inflating prices is
a. ~atter for legal. advice. One suggestion .to us has been that 
GOY"ermnellt shouM leg-i~late so as to provide that no bansaction 
after a certaill date will be taken into account in assessing tile· 
('omnensation to he paid for sand. We are inclined to think that 
the State should legislate to give the Statutory Authority the right
to sand supplies for stowing purposes at a fixed- annual" rent per 
aC're of surface. In the Cenhal Provinces. the L(I('al" Government 
charges only 5t allnas per acre per year for sand- from the Wardlla 
River to he used for sand-stowing in the Ballarpur Co~liery. The· 
rate paid should include way-leave from tJie point of excavation to-
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1h~ loadinjr-Lunker of the di"h'ihuting l"Opeway. SUlfa"e land 
7rlJuirt'd for ~tackiDg wouM be arranged for by the StatutOlY 
Authority or acquired temporarily by that Authority under the 
1.111,,1 A('lJui;ition Ad. 

:!fill. FI:oI"ASflSG OF COYPl:LSORY STOWISG.-We have now to 
.con~ider how compulliory stowing for purposes of safety and 
(·olll.~rvatinn should he financed. One view put forward bv a few 
-of our .·itnt'_" i. that the additional expenditUle involved should 
I.~ nu't l.~· the '~Jlliery (·olllpanies (·om·emed and that., if mch com
pallie8 are una},)e to continue working under this added burden, 
tht'v ~houJ.l "Io~e .Iown until market ('onditions improve to the 
ext~lIt of I'nullling thl'lll to pay for sound lllining' methods. 'Ve 
are d .. finitl')~· of opinion that thi,. is not prar-ti('ul politics more 
e.pl'('iully a~ it would prejudi(,e safety bl'l'6u,",e the minI'S that w{'re 
IIhut dm\-n ,,",,uld not he inApected and no one 'Would know wllat 
'ft'M gnillg on in~ide th{,lIl. .-\nothl'r vil'w is that, as the justifica
tinn for ('''01 pu),;or:v Mtowinll' i~ the national interl's!' the State 
.hou),) I'Nlr tI.l' whole ('ost anddi~tribute it oVl'r the whole ("ountrv. 
Thi. IIgaiu i~ hardly pral"ti('al politics Bnd is without pre~edent 
flO fur II!! WI' arl' aware. Gove1'lllllent would have to olltam the 
nf'('I'~.llry fuu.IA from the g .. nl'lal body of tax-payers, and there 
is no ju.tifiution for penali.ing I'veryhody in order to benefit the 
('081 trade anrl iUllustry, and fal'ilitatl' its I'R('ape from diffi(,ulties 
for "'hi('h it i!l at Il'a_t partly responsible. The opinion of most.of 
our .. itnl's~I'~. with wlll('h we agorel', is that. the ne(,essary money 
should 1,1' o!.tainl'd from a gl'nl'ral ('I'AS on all ('oal (including soft 
('okl') and hard ('oKe (un11'8S the ('oal from which it has been made 
lias pai,l the ('I'M alrl'8dy) despatched by rail in and into British 
India. This cesli would be ('ollectl'd by the railways as a surcharge 
on rail~ay frl'ight from th~ party paying that frl'ight, and would 
be ('redlte() to the Statutory Authority undl'r the same procedure 
811 i~ now followl'd under the Indian Soft Coke Cess Act VIII of 
19!?9. 

:Wl. ApPUnTiON OF PRnPOSEn CEss.-Points that immediately 
llri!lt' or .. ,,-hethl"r thill (· .. ss sllould be at the ABme rate on all quali-
1il'8 of I'oal lind whl"ther it should bl' applied universally to all 
(,OIIlfil'llIlI. As rl'gart),t the first point, the only altl'rJlative worth 
<'Onllitll'I'illj!' is two ratl's (i) on sl'l .. l'Il"d and grade I ('()Ql, and (ii) 
on J.?lade II and grade III coal. The East Indian Railway tW. 
No. GG) says tllat 8u ... h rliffl'rl'ntial rates could only be ('ollected 
provi,ll'd the railway staft was not held rl'sponsibll' for detl'rmining 
the quality of coal in order to fix the rorrect rate of ress, mine
OWlll'fS bl'ing rl'quired by law to make a correct del'laration of 
quality with a s~'stem of certification of despatches worked by the 
Statutory Authority administl'ring the (,I'SS. The Bl'ngal-Nagpur 
Railway ('f'. :\0. (7) says that it ('annot und .. rtake to collect a 
C·I'M at two different rates. on two different I!'rades of coal unless the 
Statutory Authoritv issul's a certificate for I'8ch wagon of ('001. 

It is I'vrdent thaf: iome check by inspection or otherwise would be 
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necessary in order to prevent fraud and evasion by collieries pro
ducing and selling different grades of coal. Collection wit~ 
ireights by the railways is obviously the most economical method 
Qr·collection, and the necessary checks would have to be paid fo(1' 
out of the cess funds and would reduce correspondingily the amount 
avaiLable for stowing. Besides, there is really no justification for 
charging inferior coal a lower rate of cess because Tables II, III 
and IV attached to our Report show clearly. that-the amount of 
good quality coal mined and sold varies inversely' with the prices
obtained, more being extrected as prices decline, and less as prices 
increase. The figures for three or four years will establish this-
conclusively. . 

Jharia coal. Raniganj coal. 

,Yea.r. 
Percentage Percentage Pitmouth Pitmouth output of value. output of . - value . superior coal. supe~ior coal 

------
Rs. A. P. Rs. A. P. 

1920 71·7 40 10 0 75·0 6 2 0 

1922 59·3 6 14 0 7N 9 5 0 

1930 

I 
76·9 3 10 0 91·5 4 0 0 

d';; 

1934 77"2 2 8 0 94"1 2 10 0 

It foUows that, if a general cess at the same rate increases propor
tionately the prices paid for all coal, the result will be a greater
comparative demand for inferi8r coal.· Again, most of the output 
.of inferior coal below grade II is now converted into soft coke on 
which there is already a cess of 2 annas a ton. As we intend that 
soft coke should pay a cess of 8 annas to the Statutorv Authority 
only, that Authority handing over to the present Soft Coke Cess. 
Committee a portion of the proceeds equivalent to collections at 
2 annas a ton, the inferior coal used in manu.£a9turing soft coke will' 
really only be paying an extra 4 annas a ton towards the cost of com
pulsory stowing because it takes It tons of coal to produce 1 ton 
of soft coke. 

262. As regards the second point, we are aiming at leaving alI 
coal producers in more or less the same relative position as they 
are now. It has been suggested to us that there is no justification. 
for imposing a cess on colilieries which are unlikely to benefit 
from the cess because they can be worked safely and economically 
without stowing. This is a plausible argument, but it overlooks
the practical difficulties of differentiation in coalfields such as 
Raniganj and Jharia, where the. collieries often contain several 
seams some of ,which, owing to tlleir comparative thinness and 
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relative position in the 8trata, do not need stowing while the other 
comparatively thick 8eam8 do, and also because, though such com
paratively thin leama may not need 8towing in their ordinary 
wOI'kingll, they will need it in order to recover coal under nilways, 
rivera, buildings, tanks, etc. As regards other fields, the Cen'tra!i 
l'rovinees Uovernment (\V. No. 47) admits the necessity for ~tow
ing in the Chanda Field, where the coal in pillars can never be 
rtICovered at all without 8towing, but says that, a8 stowing will 
not be necessary in the Pench Valley Field, the cess should not 
be made applicable to the latter field. Apart from the practical 
difficulties inherent in any luch differentiation between fields in 

,the IBme Province, the idea that a cess or any other tax can be 
imposed in proportion to benefit received is unsound econo
mically. All collieries, for instance, have to pay road cess at 
1 anna in the rupee on their net working profits though some 
collieries must necessarily receive much more benefit from the 
DiKtrict Board I'oods than others. Besides, though some collieries 
with 8eam8 a8 deecribed above may never need stowing for purposes 
of conservation, they will benefit by compull!Ory stowing from the 
point of view of IWIfety because there will be no danger of fire 
breaking into them from neighbouring collieries nor will they be 
compelled to leave big barriers to protect themselves. Finally, it 
will not be practicable to stow compulsorily at once all conieries 

. "here IItowing is nel'essary. The Statutory Authority must pro
ceed at first with primary regard to the comparative urgency of 
.towing for safety or conservation or both, and the imposition of 
the {'e~s only on those actually benefited would limit its payment 
to a {'omparatil'ely few companies and wouM render impossible 
Rny hope of achieving the ultimate aim of gradually extending 
.towing to all collieries with conditions that require it. Another 
orgulllPnt 8gain~t. anything but a general cess is that collieries 
compelled to stow either at first or in future shou1d not be placed 
at a competitive disadvantage, both a8 regards price and output. 
with those not 80 compelled now nor likely to be compelled ilater. 
They would he unable to sell their coat if they alone had to pay 
the cess. and there is clearly not much point in evolvinJt big 
8f'hemes in the natiOflal interest to maKe coal safer to work or avail
ahle in larJrer quantities if at the end of ali this the coal itself 
cannot be Bold. Further State control over workinJt methods is 
justified fundamentally in tbe national interest. Control over -
methods to prevent avoidable waste and enforce efficient and safe 
workinl!' mnst be universal, and compu'lsory stowinJt is the most 
generally effective of such methods. It follows that the additional 
cost of compulsory 8towin~ should be borne by the whole of the 
coal trade and industry. It may be added in conclusion that, if 
the cess is not Jteneral, it cannot be passed on to the consumer 
by the producer becaul'e the consum,,!' will be able to buy other 
coal on which the cess is not being paid. It is essential under 
existing conditions that the trade and industry should not be 
further burdened, but steps should also be taken to protect 
the interests of consumers by some organisation to control output 
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and prices on the line~ suggested by us, in paragraph 330 of 
Chapter XIII. :Finally, a general ceBS would pro tanto increase 
the resource~ available to the central rationalising body for helping 
the coal trafte and industry in the national interest. • 

263. As this question of the applicability of the cess is most 
important and will almost certainly prove controversial, we wish 
to cite, in Bupport of our views, the following opinions expressed in 
the course of the correspondence which took place in 1936 in reply 
to Government of India letter No. M. 955 of the 17th June UI36 
.and which led to the appointment of our Committee;-

I. In a letter to the Government of Bengal, dated the 31st 
July 1936, the Indian Colliery Owners' Association said 
that it was opposed to the enforcement of sand-stowing, 
but added that, " if there is to be a cess for compensat
ing those collieries who have to adopt sand-stowing, it 
should cover all coal mined in, and im}lorted into India. 
Although the Committee do not agree in the imposition 
of cess, I am desired to say tbat if cess is· inevitable, 
it must extend to every Indian coalfield and should be 
imposed on despatches of all coal and roke anll collected 
by the railway companies along "With the railway 
freight" . 

• 
II. In·a letter of the 6th August 1936 to the Gowrnment of 

Bengal, the National Association of Colliery Managers 
(Indian Braneh) said that a compensation fund would 
be necessary, and added. that" this "Would be provided 
by a cess on all coal and hard coke despatched and 
ceUected throughout India by the Rail"Ways on the coal 
despatched as detailed in the Report of the Coalfields 
Committee (1920) ". -

III. The Government of Bihar, in letter No. 290-VIIM-34/ 
Com. R. of the 19th August 1936 said; "The view of 
the Local Government on this question is that it is out 
of the question to introduce It system of compulsory 
sand-sto"Wing without re'lieving the collieries of any part 
of the burden of the added cost of extraction, which 
may be taken to be in the neighbourhood of one rupee 
a ton. It is also useless to impose a cess only on the 
coalfields to which the compulsory scheme "Will apply, 
otherwise the competition of other co.alfields would put 
them out of business. The question must be looked at 
from the point of view of t.he conservation of an a11-
Indianahonal asset. and consumers throughout the 
country should pay the llulk of the ('ost of the s('lleme 
of conservation". 

264. ACCOMPANYING urpORT DUTY AND EXPORT DRAWBACK.

(Jontinuing the general idea of leaving every Olle concerned in 
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Jnore' 01' le~s the &ame relative position, 'it will be necessary to 
accompany the cess by tin equivalent countervailwg import duty on 
foreign coal and coke, and an equal drawback on coal and coke 
.exported to foreign countriee. South Africa would certainly object, 
and might indulge in tariff or other repri&als, if anytlling in the 
nature of • protective import duty were imposed, but she could 
not nasonably object to a countervailing duty of exactly the same 
alJlount a~ the I'ess imposed on all Indian coal. If the proceeds of 
the eounten'ailing duty are handed over to the Statutory Authority 
.• 11 an addition to the ce8S funds, then the Statutory Authority 
"Iwultl pay the drawbaeks all!O. If the Government of India 
r('taiu the IHoeeelis of the countervailing duty they should also pay 
the drawhad;s, auti thi~ would probably be the ~.implest arrange
Dll'nt in pradice a. both transaetions would have to be conducted 
by the CustOIllS Depaliment. 

2(j;). AllOt:lI"T OF I'ROI'OSED chss.-As regards the amount of the 
propoMed C(,B8, we al'e of the opinion that 8 annas Ii ton on c.oal 
(induding 110ft (·oke) anti 12 annas a ton on hard coke (assuming 
that Ii tous of coal are necessary to manufacture 1 ton of hard 
~oke) ,,·ill be the lowest rates likely to provide adequate funds for the 
work contemplated at first. An undertaking should be given by the 
Government of India that these rates will remain in force for the 
prst three year .. during which the work will be exploratory and 
t'Xl'pl"inlt'lltal. It shouM he po~ .. ihle, at the end of that period, 
to Il~,·t'rtaill defiuitely, on the basis of experil'n("e supported by 
fart~ anci figurt'~, wh£.thel· the above rates are too high or too low 
for the nllje<'h in "it'w both immerliate1y and ultimately. In order 
to Jl'uard again,.t any posRibilit)· of the available funds being either 
too large or too Amall, an~' I~illiation on the subject should pro
"ide for maximum rates of Re. 1 and Re. 1-8 a ton rt'spectively, 
8nft ~hoult1 /.!"ive tht' Governmt'nt of India power to alter the initial 
8 annal! and 12 annas ratt's either way after three years and with 
due noti("e to the trade and industrv. The re88 itse'lf should be 
impoot'd SA Koon as posflible in order that funds may accumulate 
whilt> the Rtatutory Authority is being constituted and working out 
suitahle fle-hemes. 

266. The ('ess should be rollertecl by thp railways and be paid 
to tht>1Il Ily those who pay the freight. As the prepayment of 
frt>ight i,. not usual in tI,e roal hade, the impart of the cess will 
filII on the ('on,.umt'rs, but its inridenre will be determined by 
markt't ('ondition!l of demand and supply. Even if the whole ('e8S 
falls ultill1atel~' on the ronsumer, he rannot rt'Rsonably romplain 
'as he has ht'en obtaining ("oal for years at abflurdly low prices, 
and will in onv eYellt ha"e to pay more for inferior ('oal all the 
lllIOlIpr if fl,e good quality seams ('ontinue to be wfilrked; ou~ at 
tbe lHesent rate. Furthpr, though pit-head value may he raised 
bv the amount of the ('t'ss, the proportional inrrease in the pri('e 
Tloicl hv most ron!lumt>l"S will hI' Illurh leqR. A('rorrlin'" to the 

'figures at pages !l to 5 of "Inclian Coal Statistics, 1935 OJ, the 
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average pitmouth value of coal was Rs. 2-13 per ton in 1935, while
the declared export value was Rs. 8-9. Freights per ton from thtt 
coa.IJ.fields in the sam~ year were ::-. 

Railway freight for full wagon 
loads at owner's risk. 

To Calcutta . 
To Cawnpore 
To Delhi 
To Lahore 
To Bombay 
To Karachi 

To Bombay 
'1'0 Madras 
To Rangoon 
To Karachi 
To Colombo 
To Singapore 

From Raniganj. 

Rs.A. 
312 
7 15 
914 

12 0 
12 6 
15 7 

.From Jharia. 

Rs. A. 

5 2 
7 7 
910 

1112 
12 6 
15 0 

Sea freight m 
December 
1935 from 
Calcutta. 
RS.A. 

6 8 
4 2 
312 
6 9 
5 2 
414 

These figures make it clear that freights are always more than;. 
and are sometimes four to five times as much as, the pitmouth. 
value per ton. 

267. We have already suggested in Chapter VII that the rail
ways should collect the cess without charging any commission, this 
being regarded as their direct contribution towards the cess funds. 
In addition they will have to pay the cess -on coal and coke· 
despatched for their use both by private companies and from their· 
own coUieries. The Chief Minin~ Engineer to the Railway Board 
(W. No. 37) said that he does not expect any practical difficulty 
in realising the cess on these despatches and crediting the proceeds· 
to the Statutory Authority by book transfer. . 

268. We are of opinion also that the landlords should contri
bute directly to the cess because the life of their properties will 
be increased, royalties wi'll be paid to them on eoal which would 
not otherwise be worked, and the State will, by controlling metliods 
of working in various ways, assure the proper working of their 
mines. We suggest that all landlords should pay 10 per cent. of 
the royalties actually received by them each year. Where nO' 
royalties are being paid because the royalty rights have been 
acquired by the mine-owner, or where only a dead rent is being
paid, it should be assumed that royalty-rights are worth 4 Bnnas 
a ton on coal despatched less dead rent, if any, and 10 per cent. 
should be paid on the net amount. In order to facilitate col[ec
tion by the Statutory Authority in both cases, every mine-owner 
should be required to submit to the Statutory Authority by the 
20th April of each year a statement showing the despatches or 
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coal by rail during the previous financial year, the name of the
landlord or landlords, and the anwunts of royalty and dead rent 
paid to each landlord. The Statutory Authority will i-ssue demand 
noticel on the oosis of these statements, verified as that Authority 
may consider necessary, and the amounts due will be realizable 
a8 public detllands if not paid by the 1st September of each year. 
It II most important also that, whatever may be fixed as the contri
bution which should be made directly to the cess funds by landlords,. 
it should be laid down by law that this contribution will be 
payable by the landlords themselves irrespective of such terms i~ 
existing leases which say that any taxes, cesses, or other demands 
imposed by Government or Bny local authority in connection witli 
the leased property ,,·ill be payable by the lessee and not by the 
les80r. 

2G9. Finally, there is the questioD.·whether Government should 
contribute to the cess funds. "'here, as in the Central Provinces, 
the Local Government owns the minerals, it will contribute to the 
cess lunds as a 'landlord. Elsewhere, and particularly in the more 
important Raniganj Bnd Jharia Fields, the Government of India. 
contribution should take the form of paying for the extra staff to· 
be proposed later for the Mines Department, fOT part of the 
permanent staff of the Statutory Authority, and for research to 
the extent proposed in parag-raph 343 post. In addition, all plant 
and machinery for stowing purposes, imported by, or unders 
certificate from, the Statutory Authority should be allowed into 
the country free of import duty . We contemplate of course that 
luch material would as faJ' as possible be purchased frol)l manufac
turers in India prol"ided its quality is as good and it is available 
when required. 

270. EXTENT OF ASSISTANCE.-The next question is the extent 
to which assistance should be given to collieries required to stow 
for any reason. The word" compensation" has been used in this: 
connection, hut it should he made clear that. assistance or com
pensation is necessary not because mine-owners are entitled to it 
on the ground that their right to win their coal as they p1ease is 
being restricted, hut because compulsory stowing would-

(i) place the stowin~ collieries at a competitive disadvantage 
and might drive t.hem out of the market, and 

(ii) affect some stowing collieries more than others according-
to distance from the sources of stowing material. 

Our main object is to make stowing an economic proposition having 
regard to the extent to which coal has been extracted in first work
ing, hut without anowin~ the assistance to tip' the scale into 
financial g-ain. If the a;osistance extends as far as free supply of . 
sand at the colliery, the administration of the cess would be simpler' 
and cheaper, stowing could he done on a lar~er s!'ale, more coal in 
piUar8 could be recovered, and greater stabilisation could be 
achieved. It has been sug~ested that many mines would be unable 
to stow economically with this amount of assistance and would hav& 
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.t.o ~hut down. We are inclined to agree that, if this were to happen~ 
:to any great extent, the potential danger might be increased rather 
-than diminished, but ,this could be counteracted if, as we suggest 
'later, the Statutory Authority were empowered to take over such 
:properties and e1ther. work them itself or transfer thetn to o.thers 
wining to work them. ,\Ve do not, however, expect that such cases 
"wil~ be numerous, or will occur at all among the larger companies 
"whIch- conbol about 85 per cent. 'of the output oj' good quality coal. 
Some companies are. al~eady' stowing without any assistance, partly 
because they can dlstl'lbute the cost over the rest of their output, 
and partly because they have other valuable seams which are worth 

,saving for the future. Finally, prices have already risen owing to 
-shortage of supply, and will, in our opinion, continue to rise owing 
to decrease of output due to (i) control of first working, section
working and depiHaring, (ii) compulsory stowing, and (iii) the 

-withdrawal of female ~abour . We think therefore that the assist
::ance given out of the cess funds should not extend beyond the supply 
of free sand at the colliery for the first three years when the eight 
'and twelve anna ('ess rates are in force. After that the position 
·should be reviewed in the light of experience, accomp'lishment and 
g"eneral results. but we anticipate" that, if further assistance is 

-then considered necessary, the cess rates will" have to be increased. 

271. If our arguments in this connection do not prove conclu
.sive and some additional assistance beyond free sand~supply is 
..considered necessary, we think that such assistance should be 
related on:ly to the cost of putting the stowing material in place 
underground (including overhead charges, depreciation on plant, 
,repairs and replacements) excluding the cost of pumping. Of our 
previous estimate of 4 to 7 annas per ton' of sand for the whole 

.• cost of underground stowing, about 1 to 5 annas represents 
the cost of pumping. As the continuous and ultimate saving on 
pumping will be far greater than the cost ofpurnping during stow~ 
.ing, no. assistance should be given so far as pumping is concerned. 
This would reduce the further, assistance on the average to about 
.3 annas per ton of sand put in or about.s annas per ton of coal 
_removed. "We do not think that the whole co~t of this part of 
underground stowing should be paid" or refunded because the 
.collieries that will need most assistance in this respect are those 
which have worhd least satisfactorily and extracted the largest 
percentage during first working. The best plan, therefore, wou~d 
be to have a fiat rate based either on the sand put in or the coal 

-t:aken out. Such a flat rate would CO!lt the cess funds less and 
would also be an incentive to collieries to do the required stowing 
:as cheaply as is consistent with efficiency. The data before us are 
not sufficient to enahle us to sav what the flat rate should be, 
-and this must 11e 'left t.o the Statutory Authority to fix after making 
,enquiries with that obje('t in view. 'The fiat nlte so fixed should, iir 
·our . opinion. be pel' ton of sund stowed and not pH ton of coal 
recovered. Evasion will be possible 011 E'ithel' basis, hut, lifter 
.-considerable ai~wussion, we have come to the (,OIH'lusioll that. the 
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land ha8i~ iii the better of the two on the whole. In fixing the' 
amount of the flat rate, the Statutory Authority should see: 

(i) that collierieii which have extracted a. comparatively larger 
p,rcel~tage in first working, or .robbed pill!!-rs and. 
gallenes subsequently, do not receive the same" propor
tionate assistance as those which Mve exfmcted a sound 
mining percentage ,and have not indulged in practices. 
which have lessened stability and made the recovery of 
pillars more difficult and dangerous; and 

(ii) that no colliery is either able to stow at a· profit or is so' 
llIuth burdened as to make further work prohibitive. 

:!i:!. In addition to such assistance as may be decided on, the' 
Statutory Authority should also be able to make advances, when 
Buch advan(·ell are shown to its satisfaction to be really necessary, 
for the pUl'c11a~e of pipes and plant by collieries where stowing has" 
beell ord .. red. These advance~ should be a. first charge on the 
propl'rty l"ollC'erned, should be I"ecoverable within three years from 
the first workinlr of the plant, and should bear the same rate of 
interf'st as" the Statutory Authority has to pay for the accom-
Dlodution ill the money markf't or from the Government of India_" 



CHAPTER, XI. 

Proposed Statutory Authority. 
273. FUNCTIONS OF STATUTORY AUTHORITY.-Several references 

'l.ave been made to a; p:roposed Statutory Authority, and we have 
now to consider what the functions of that Statutory Authority 
,are to be and how it should be constituted by law. We have 
,adhered to the term" Statutory Authority" in our report because 
it was used in our questionnaire, but any authority constituted, by 
law is a statutory authority, and the designation of our Authority 
should therefore be Coal Q.oIl.Ser:vatioR 411t.hority. Its headquarters 
should be at Dhanbad"and its princIpal functions to begin with 
should he:-

(i) Administration of the cess and all arrangements for 
excavating and transporting sand to the collieries-see 
Chapter X. 

(ii) Control over all compulsory and assisted voluntary stowing 
whether for safety or conservation-see Chapter X. 

:(iii) Control over section-working of seams or parts of seams 
-see, paragraph 209 of Chapter IX and paragraph 160 
of Chapter VII. 

(iv) Control over depillaring-see paragraphs 211 and 212 of 
Chapter IX. 

(v) Control over rotation of working-see paragraph 213 of 
Chapter IX. 

·(vi) Control over measures to extinguish or circumscribe exist
ing fires in closed-down collieries which are dangerous 
to life or property-see paragraph 250 of Chapter X. 

-(vii) Control over new leases within the limits stated in para: 
graph 139 of Cha.pter VII • 

. (viii) Control over amalgamation of small properties, adjust
ment of irregular boundaries, transfer of isolated coal
bearing areas which cannot be convenien:tly worked from 
the parent property, and treatment of abandoned mines 
-see paragraphs 331 to 337 of Chapter XIII. 

(ix) Direction of research-see paragraph 343 of Chapter XIII. 
274. COAL OF COMMERCIAL OR INDUSTRIAL VALUE.-Speaking 

·generally, coal of industrial value is coal which has value in use 
as fuel, and coal of commercial value is coal whirh has value in 
,~xchange as a marketable commodity. Various more 'Precise defini
,-tions were suggested by some of our witnesses, while others said 
that no comprehensive definition was possible nor would be of 
practical use. One witness said that coal of commercial value ill 
coal which can be raised or sold at a profit; another said that it 
-is coal now in demand as a trading commodity or likely to be so 
:in'the not distant future in the light of present knowledge; another 

( 142 ) 
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4.lefined it ~. all coal ,,·hich can be worked at a profit under normal 
trade condll.lons, another as any Beam of coal over four feet thick 
which haa previously been mined and 1I01d in the open market, 
and yet another said that it was any coal which can be used al 
fuel to-day, to-morrow or at any time to come. The criterion of 
exchange value at a profit ia not conclusive becauae nobody would 
lIuggeat that good quality coal in an area from which there are no 
tranaport facilitiea haa no value merely because it cannot be worked 
and IIOld at a profit until 8uch facilities are provided. 'Ve agree, 
however, that a permanent definition of coal of commercial or indus
trial value is difficult because coal which can be profitably worked 
or used at one time may not be aaleable or usable at another. A 
tranaient definition ia also difficult because coal which il com
mercially .... luahle in one place cannot be lold in another, while 
even in the lame locality one mine-owner can win and sell coal 
which another mine-owner considers worthless because he has other 
eoal which he can work more profitably. A definition would be 
of great assistance to a Statutory Authority which has to decide 
how, when and where coal is to be won in depillaring or section
working or adjacent leams, and any luch definition Ihould evidently 
.ubordinate the commercial point of view to national interest elld 
mining p088ibilitiea. In India to-day, coal of a quality not better 
than grade III is being raised and sold profitably in the Central 
Provinces because of its geographical advantage in the markets 
of the Bombay Presidency. The Statutory Authority will, how
ever, be concerned mainly with the Raniganj and Jhal'ia Fields 
where the greatest danger and the greatest avoidable waste occur. 
In these }'ields, coal below grade II in quality has very little 
eommercial or industrial value at the moment, but we consider that 
<cm the whole it will be better 110t to attempt even a tranHient 
flefinition of coal of commereial or industrial value, leaving it to 
the StatutoI")' Authority to decide each case with reference to the 
particnlar Clrcumstances including safety, and wit~ referen~e eiso 
to the time at which the decision has to be taken. 

275. STATllTOIlY AUTHORITY AND THE MINES DEPARTMENT.-The 
1920 Committee suggested that there should be a Mines Department 
for safety and a Coal Conservation Department for conservation, 
both to be under a Controlling Authority consisting of a Board sit
ing in Calcutta. We do not approve of this arrangement and think 
that the Chief Inspeetor of Mines should continue t.o control the 
)f inell Department without any other authority bet. ween him and 
the Government of India. As 1.he duties and responsibilities of 
the Mines Department will be iucreast'cl appreciably if our pro
poSollls regarding principles of first working, more detailed regu
lations, etc., are accepted, we consider that the Statutory Autho
l'ity,with the functions suggested above, should be quite di,..tinct 
from the Mines Department. At the same time, we consider it 
essential that the Chief Inspector of Mines should be a member of 
the Statutory Authority and that the Mines Department 
(strengthflued for this and other purpol!es) Ihould be 1.he ell"ecuti"e 
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agency of the Statutol'Y Authority so far as all undergr~un~ 
operations are concerned, e.g., the Mines Department would report 
on all cases before the Statutory Authority with reference to under
ground. conditions, would b~ing to the notice of the Statutory 
Al!thorlty relevant ?ases whlCh are not brought before it by the 
mme-owner concerned, would see that the orders and directions 
of the Statutory Authority affecting underground work are call'ied 
~ut promptly and efficientl;r, and would inspect underground f.tow
lng arrangemell-ts and satIsfy the Statutory Authority that the
~towing itself is adequate and properly done. ' 

276. !JOWJ;US 0],' STATUTORY AUTHORITy.-\Ve strongly recom-, 
mend that the orders of the Statutory Authority should be final 
as regards all its functions. The only possible appeal would be
ta the Government of India who would have to appoint a Com
mittee or other similar body to hear such appeals. That appellate
body, -even if, it were a permanent 'one and not appointed for 
each appeal as in section 11 of the Indian Mines Act, would have
to be constituted with an administrative or judicial Government 
officer as chairman and with mining engineers as members, and 
the position would evidently not be a satisfactory one so far as the 
Statutory Authority is concerned. We do not suggest of course 
that the Statutory Authority should decide important issues Fum
marily or without fully hearing the parties concerned. Further,. 
the Statutory Authority would always have inherent power to. 
l'evise its own orders if new facts or new grounds were put forwa'rd. 

277. As regards the enforcement of its decisions in connection. 
with the functions allotted to it, the Statutory Authority shoul.l: 
nave the ,same legal powers, with the same penalties attaching tOo 
active contravention or passive disobedience, as the Mines Depart
ment has or will have so far as.orders about safety are concerned_ 

278. CONSTITUTION OF STATUTOUY AUTHORITY.-Thefirst ques
lion in connection.with the constitution of the Statutory AuthQrity 
is whether it should be a representatin ur an eX}Jert l)Ody. If 
the Statutory Authority were representative, the following interests. 
wuld claim representation, namely, Govel'nment, the Mines 
Department, the Geological Survey, the Railway Board, royalty
receivers, mine-owners, colliery managers, labour and consumers. 
Some of these interests are represented by various Associations all 
)f whom would have to be consulted, while "consumers" is a 
"'en era 1 term covering railways, iron and steel industries, shipping 
firms, and other industries such as cotton, jute, etc. A fully repre
sentative oody would therefore be very unwieldy, an.d most of 
the members would be concerned primarily with the particular 
interest they represented rather than with national and mining 
interests. It is because the Government of India saw little or 
tl? prospect of unanimity among tho~e interested on the important 
issues involved that our Committee IS an expert and not a repre
!entat.ive one. 
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279. Weare therefore definitely in favour of an expert Statu-
tory Authority constituted al followl:-

(1) an independent Chairman, 
(2) the Chief !nlpector of Minel, 
(3) . one commercial expert, 
(4) three mining experta, 

with power to co-opt the Director of the Geological Surveyor the 
Chief Mining I<.:ngineer to the Railway Board, or both, when 
the Chai1'Il}8It considers thil necessary. 

2MO. A. regards the independenf Chairman, the choice lies 
be~ween a mining engineer from Great Britain with no direct or 
indirect connection with mining interests in India and a senior 
official of administrative experience, useci to determining disin
terestedly the bialance of advantage between conflicting views in 
matterl of public and private importance, trained to puttiag the 
public interest above other considerations, and accustomed to 
arranging practical compromisel under expert advice. Of the 13 
witnesses. who were questioned specifically on this point, 10 were 
in. favour of an official Chairman, while 3 favoured an. expert 
Chairman. AI a mining engineer from Great Britain would have 
DO knowledge of the people or the peculiar mining conditions, we 
are definitely in favour of an official Chairman of the type indi
cated above. The rules of business of the Statutory Authority 
should give the' Chairman a casting vote at meetings and should 
confer on him the authority (i) to dispose of unimportant cases 
and routintl matters, and (ii) to exercise all the Statutory Autho
rity's powers regarding the carrying out and enforcement of its 
orderl al a body. 

281. As regards the Chief Inspector of Mines, a few witnesses 
lIuggested that the Statutory Authority should be independent of 
the Mines Department, but, of the 16 witnesses who were orally 
examined on this point, 13 said that the Chief Inspector of Mines 
should be on the Statutory Authority. The principal reason for 
this is that safety and conservation are very nearly allied, and 
that it will usually be difficult in practice to determine whether 
compulsory stowing is necessary in the interests of safety or of 
conservation. There is no doubt that measures which increase 
safety also improve conservation, and that measures which make 
for conservation also make for greater safety. We think therefore 
that all compulsory stowing, whether for safety or conservation. 
should be looked after by the Statutory Authority, and that it 
is essential that the Chief Inspector of Mines should be a member 
of that Authority, especially as the Mines Department is to 
be responsible for the underground operations in connection 
with the conservation and stowing orders of the Statutory Authority .. 
It should be provided that, if the Chief Inspector of Mines is. 
unable to aU end any meeting of the Statutory Authority, he will 
be able to depute a senior officer of his Department to take hi~ 
place with full power to discuss any subject and record a vote_ 

L 
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. 282. As regards the commercial expert, we think that he should 
be selected for each meeting by the Chairman from a· panel of 
5 such experts with wide knowledge and experience of the coal 
trade. 1'he panel should be appointed for three years by the Gov
ernment of India a.fter such consultation with· the commercial 
interests concermid as may be considered necessary. These com
mercial experts should, however, be men. of real standing in the 
coal world and, preferably, :partner~ in. thei: res~ective .:firms .. 

. 283. As l·egards. the min,ing eXjl6i'ts, there -should be· a' ·similar· 
panel of 10 mining engineel>l .appOlJl.ted··.fol'· three years' by·the· 
uovernment of India and selet}ted from among mining engineers 
ha ~ing .wide. kUQ.wJedge .a~d. eH~rienc~ .of th.e .lndian coal industry •. 
The three members to sit at each meeting oj: the Statutory Autho
rity. wQuld. be selec~eQ.. by .tht; Chlli:r:ma~ _with reference to the 

. q~~st~.ons :for d~cisio}l. ~~<! e;osclu_ding any m~ll}ber con~el;ted with. 
th~)n~~r~.s~s ~ dir!lc.tly. ~:ff.ec~ed, . . . 

u.2SA • ..8.u.ARY .. AND .. A.LLOWANCES.-As regards the salary and 
a11o.w9Jl.ces of .the membe!,s .0£ the Statutory Authority, the Chair
llltl.n. . .should be. a.. whole-time officer .and .should be paid by the 
GON..ernmant of .India. ",He . .should he of the standing of a Com
missioner.W' senior . District Officer . and should receive an allowance 
in .adJiition. to his grade .pay.sutficientjaI!~r~it of his ;remaining 
in the :post for at least three years. It is .the first three years 
that will he the crucial period. in. the life of the Statutory. Authority, 
and we strongly recommend that .the. officer appoinl.edas ·~ts.first 
Chairman should. be carefully selected. adequately .remunerated; 
and required to serve, barringunforeseell accidents, for cthewhole 
three years. The other. members, except the Chief Inspectol!Qf 
Mines, would be paid a fixed fee plus first class travelling allow
ances for attending meetings, their fees and allowances being paid 
(lut of the cess funds. . 

285. In addition,thesuperiOl' staff of the Statutory' Authority 
should consist of a Secretary with ·accounts . experience and somE 
knowledge of finance, and a qualified Ropeways Engineer. '£he 
Ropeways .. ~iJ.gineer .wiU., be ··essential if aerial ropeways are 
to ·be··th&··prineipai· means·;·i>f:·:transporting sand to the' col
lieries'. ··,These·two ;officer~··sheuld .. ·be· -appointed "by the' Gov
ernment of India on Rs. I,OOo.;;....10()::.....c1;300 on three-year con· 
tta~ts' with.:si.x' months' notice and' an -Option of renewal 'on :eithe:r 
side: - Such. subordinate staff as may be necessary for office, . BUr: 
veying . OP other purposes will be appointed by the Chairman .and 
paid out of the cess funds. "All travelling ~l1owances of the sup&
l'ior staff atctheusual rates- l!nder the Fundamental Rul-es·should 
also be paid out of the cess funds. 

28G. STAFF OF THE .MINES Dl':PARTMENT.-We are further of 
opinion'that the present staff of.the Mines Department will havE 
!o . be .' increa'seiL: . The: responsibilities' of that 'D~part~e?~', hal'.~ 
in~l'eased' apprecl3.bly III ~ecen~) year~, . ~~~ . .we!~ a[~ .su~gf~tl,ng.; 1~ 
thIs lteport a conslderable fu'rther addliIOlt to those_ rilsponslblhhil.S .. 

... ~ •• • • ",':- • ~. 44 _ n .... - • ' 
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It ill not mucll UiIe having general principle. of first working; 
.control of section-working and depillaring, and a complete set of 
regulations, if the responsible IItaff is not adequate to the work 
.of seeing that these various measures of 'control are actually carried 
.out anti enforced where necessary. 'Ve have consulted the Chief 
Inspedor of Mille. in thi. connection and agree to the following 
proposal. put forward by him:-

287. The pre.ent lanctioned luperior staff of the Mines Depart
I))en t is as folIow8:-

1. Chief Inapector. 
2. ') 
3. } Thl'ee Inspectors, one in charge of each Circle and one 
4. J additional. 

6. One Electric Inspector. 

6.} . 
7. , '. 
B. .. our J wllor Inspectors. 

9. 

10. l Two AssiKtunt Inspedors. 
11. ~ 

It is lIuggested that this staff should be increascil to--· 

1. Chief InJpector. 
2. Depwy Chief Inspector. 

3.} . 
4. Three IllfJpec.to11l. 
O. 
6. One Electric IDJlpector. 
7. 
B. 

9. Six Junior Inspectors. 
10. 
11. 
12 
13. 
14. 
15. 
16. 
17.· 
18. 

Six Assistant Impectors. 

L2 



T~e. grounds on which this increase of staff is justified are:-

(a) The miq,ing legislation during the last year or two, and 
the probable additional legislation in the near future,.. 
will necessitate additional staff to cope with the extra. 
work involved. . 

(b) The regulations to deal with the coal-dust problem wilL 
impose additional duties on the Inspectorate. For 
example, Inspectors may have to collect, and perhaps 
analyse, samples of coal and stone-dust so as to provide
a check on the analyses done by mine managers. 

(c) Owing to the great increase of fires in the coal mines of; 
both Circles, the work of the Inspectors has grown 
tremendously. Instead of two Circles, the mines of 
British India should be grouped into three Circles with' 
an Inspector in charge of each. It may be added ins 
this connection that we shall suggest in Chapter XIV 
that the Mines Department should inspect the Central! 
Provinces mines with reference to the Government leases 
as well as regards safety. 

(d) The Mines Department will have to undertake appreciable· 
additional work in connection with the functions of the
Statutory Authority. For example, most of the appli
cations for assistance in the matter of stowing will have
to be investigated by the officers of the Mines Depart- . 
ment; they' will also have to conduct all underground! . 
inspections in connection with compulsory sand-stowing 
and control over ,depillaring, section-working; etc., and 
to supervise the operations in connection with fires in 
closed-down collieries. - . 

(e) The work of the Chief Inspector. has grown greatly in the-
last few years and it is considered that a Deputy Chief 
Inspector is now necessary. This officer would be able 
to deal with much of the routine work at the head office,. 
deputise for the Chief Inspector when the latter is on 
tour, assist in the work' of the Statutory Authority, and' 
generally relieve the Chief Inspector so that the latter 
would be freer to deal with the major' problems of safety 
and conservation that must continually arise. 

(I) With three Circles, there should be not only .an Inspector 
for each, but also two Junior Inspectors and two Assist
ant Inspectors. The Chief Inspector should determine
the responsibilities of these Junior and Assistant Inspec
tors in the manner described in section 5 of the Indian 
Mines Art. 

288. The surveying- staff and the clerical staIf of t.h~ Mines 
Department will also Lave to be increased probably. Additionaf 
work is to be undertaken in connection with the surveys of barriers' 
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!between wiues uud the luneying staff will also be required for 
lUoderground work in conuectioo with compulsory stowing. 

289. SAURY OF CHIF.P I!{sPEl'1'Oa OF lIINEs.-We are of opinion 
.also that, collliidedng hia great responsibilities, and the greater 
responsibilitie8 that are to be imposed on him by the proposed 
legislation and ngulations, the pay of the Chief Inspector of 
liine •• hould be increased. Hill maximum pay is now Rs. 2,500 
.and we think that thi. should be raised to Rs. 3,000. It is not 
fitting in our opinion that the. head of an all-India Department 
.hould belaid le~8 than the Chief Mining Engineer to the Railway 
.Board an \'arioll/l other heads of Departmeots with no greater 
.responsibilities. 



CHAPTER XII. 

Changes in the Act and Regulations. 
290. THE INDIAN MINES. ACT.-We have already remarked OID 

the fact that almost every witness agreed to the so-called" panic:." 
legislation and regulations of 1936 being made permanent. 'Ve 
also .. suggest that certain· amendments should be made in the
Actcinparagraph 59 of Chapter IV and paragraph 345 of Chapter' 
XI~I; Section 19 (I-A) (a) only:einpowers the Chief Inspector of 

. Mines to prohibit the extraction or reduction of pillars under certajn 
-Circumstances, but does not empower him to require protective· 
measures to be taken where instability of pillars or adequate barriers
exist, and safety of life is in danger. 'Ye consider that this sub
section ,should be ,amended to give the Chief Inspector power to' 
require stowing or other protective measures to be taken to ensure· 
safety either of life or of the underground workings or of the 
surface on which are situated roads, rivers, large tanks or reservoirs. 
or buildings, not belonging to the mine-owner. On passing such 
an order on any mine-owner, the Chief Inspector would send a copy 
of it to the Statutory Authority, and that Authority would then take
the necessary action to assist stowing within the limits suggested 
in Chapter X of our Report. As regards section 19 (I-A) (b), this· 
will no longer be necessary if principles of first working are laid 
down by regulation as suggested in paragraphs 203 to 208 of 
Chapter IX. 

291. THE REGULATIONs.-There are now Permanent, Temporary 
and Supplementary Regulations, and all these, with the additions 
and alterations suggested below and in Chapter IX of our Report, 
shouM be grouped together. into one compact set of permanent 
regulations arranged under suitable headings or chapters. It may' 
be said that the regulations will. become unnecessarily numerous, 
but we do not sh81'e this opinion because there can be little doubt 
that many accidents in Indian mines have occurred owing to errors' 
of judgment. Such regulations allow less scope .for errors of judg-· 
ment and turn them into infringements of a 'l'egal requirelllent 
which should be known to the management, In this connertion, 
we may quote also what His Excellency the Governor of Biha1~ 
said at the last annual dinner of the Minin~ and Geological' 
Institute of India:-

, " But I cannot follow you wIlen you protest at the number' 
of sections, regulations and. bye-laws applying to the adminis
tration of coal mines. For surely at least 90 per cent. of' 
these are superfluous for the mining engineer running his show 
on proper lines. They cover only procedure that he would' 
adopt in any case.· • • • There may be 153' 
regulations to which the mines manager must conform, but 
the Indian Penal Code contains over 500 sections, descriptive· 
of criminal offences and their punishment, to which everyone' 
of us l1ere must conform. Yet the normal well-behaved ,maru 
never has reason to know of their existence." 

( 150 ) 
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The same idea hal bven put ,in 8Rother way by the Chief Inspector 
of MiDes (W. ~o. 3('}iahi& evidenCll:- "., ...: 

.•• Tbe humher of oI'deb ,,'hidi it· is necel!S6I"Y to itiSue ~>u'd 
begn!atly reduced ifperlWlDeflt regulatlons 'existed, lIuch Ia,; I 
hu,"e 8uggel!ted in' my I'eply to ctuution;-I!J, :ro, il-ii/la'"!.'!. 
For eXlUul'le; with such' r~gulations, ol'ders under Seetion~~9 
(I-A) would hardly ever be necessuy. - -If such regulati~IS 
had been framed 10 or 15 years ago,· not only would' otdha 
under Section 19 (I-A) have been unnecessary, but many of tte 
llI'der. under Section 19 (1) and 19 (2) would also have been 
un necellllary-e'9. , ·those orders refen-ing to .. danger ."0£ 
collapll8 ". . ( . 

Uegulation. lIueh' as I 'have suggested are the proper way 't() 
ta('kle danger.. "'henever a possible danger can be guarded 
against by regulation, that should be the method applied. 
The primary duty of the Inspectorate in Great Britain, as lit 
should be the pl'imary duty here, is to see that regulatiohs 
are ('8rried out. 

The rl'8son why it is hardly ever necessary to issue orders 
in Ureat Britain is that the regulations there cover very fully 
tbe known dangers in British mines. The regulations at 
present in force in this country do not cover ail tlle known 
118nger~ rior do they guard against the fundamental muse of 
ball working. I would plead very strongly for the I!6rly intro
duction of rl'gulation8, such as I have suggested in my repliea 
to the v8rious questions, all without them the position of the 
Inspectorate in thi. country is 8nunenviable one. It is, in 

, my opiniQn, an absurd position at present that so mBny orders 
are con~idered by the Inspectorate to be necessary and the fact 
that they are dl'l'med ne(·t's.qarY ('ries out for additional reguJ.a

. tions wllich "'ill reducethatneressity very con8iderablv. .' I 

I do. not· 8uggest,-tbat ~n'i oi t'b~ pow~r8 'u~de~ Secti~~ 19 :(t), 
(2) and (l-A) should be removed orcurtlliled. They 'are 1111 
necessary and will be necessary' 88 long as· mining goe8 Oil, ¥t 
the' necetlliity for the exerci~ of them should be reduced· 't0la 
minimum by the . introduction of regulations for kno1fn 

'dongers wherever pOllsible."· ' 

Regulation 2.-Ventilating" dish-ict . ...:..Thil term "venti\ating 
district" i8 ulled in Regulation 125, in TemplH'a7!1 Regulat·ion 5 
(Notification No. 1055) and' in the'T~mpwa";ll Re9ulations 11. 
13 and 14 of Notification No. M95o.·'· .. " ': .. 

In the British Acta definiti~n· i~ ~rve~- in' Section' 122 and, 
8S the term is used in five placeR in· the Regulations under the 

, Indian Mines Act, we recommend tliat'a' de1inifion Similar to that 
. in the nrit.i~h Act. be ~dopterl:: Tna! 'de~ni~ion is as followsJ-L 
.. ." Ventilating district ml!6n8 any, part of 8 8eam having an 

iIldependent . intake airwaycommenci~g from a .m~i.n inta~e 
airwav and an independent return airway termmahng at. a 
main "return air,!ay." 
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£T,egu,~atwn .. w.-In our questionnaire, Question 60' referred. to 
the desirability of requiring surface buildings, etc., to be shown 
on the plan of underground workings. At present Regulation 15 
{3) requires the maintenance of a separate tracing of a plan showing 
all surface features, and Regulation 15 (2) requires all railways, 
l'oads, rivers, streams and reservoirs to be shown on the underground 
plan.. In a mine in which pillars are being extracted, it is essen
tial in 'the interests of safety to show on the underground plan, 
and also on all tracings of the underground plan which are 
used in the mine, all buildings <;>n the surface. 

In Regulation 15 (2) we recommend that the word "and" 
where it occurs between " streams" and " reservoirs" should be 
deleted and replaced by a comma, and that after the word 
.. reservoirs " should be added " and all surface buildings". 

As all tracings and prints of plans must be certified by a 
qualified surveyor to be correct copies of the plans from which 
they are made, all tracings .of the underground plan which are 
used in the mine would therefore show all buildings. 

Regulation 25.-We recommend that an addition be made to 
this regulation to require the manager of a mine to re-authorise 
all persons, to whom it is necessary to give authorisations, at 

. intervals of 12 months. The ground for this recommendation is 
that it is often difficult for a manager to produce copies of all 
authorisations when required, particularly when an authorised 
person has been employed for many years. 

Regu,lation 53.-In Question "'58 of the General Questionnaire, 
-the question at issue was whether Regulation 53 should be amended 
so as to require that the two shafts or outlets to every mine or seam 
at work should be within the leasehold of the mine or that, if the 
two outlets are in adjacent mines, the same manager should be in 
charge of both mines. The Legislative Department of Government 
of India gave an opinion on the 8th August 1936 that both the out
lets need not be within the limits of the mine whatever those limits 
may be. It was considered sufficient if there are in point of fact 
such separate outlets to every seam whether within, or without such 
limits. The Chief InspeHor considers that it is unsound practice 
to permit the second outlet of a mine to be in an adjacent colliery 
unless both outlets are under the control of the same manager. 

Jt is suggested therefore that the following be added as Regular 
tion53 (l-A):- . 

"Such shafts or outlets shall be within the boundaries of 
the mine. Provided that, where one of the outlets is within 
the boundaries of an adjoining mine, both mines must be under 
the jurisdiction of the same manager." 

Regttlation 70.-It has been suggested to us, and we agree, 
that a'regulation should be issued requirin~ old workings in gassy 
mines, and particularly places in which inflammable gas may 
accumulate, to be. examined once a week by a competent person 
and the" results recorded in a bookhpt at the mine for the 
purp08e. 
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292. I)B~.~TlONS AG,,!NST COAL-DUST.-"-e are of opinion 
that the e118hng regulatIons and bye-laws regulating coal-dust 
should b~ examined. wit.h a vie,,: to t~eir con801i~ation and possibly 
more Itnngent apphcahon. It IS deslr8ble to umfy the precautions 
against cool-dust by suitable regulations, and the various codes of 
bye-la,,·. which ha,oe been introduced at mines should then be 
-withdrawn. 

293. Up to the present the bye-laws in force have required the 
treatment of coal-dust on haulage and tramming roads, travelling 
roads, airways and working places, but they have not, as a general 
rule, required treatment of coal-dust within a zone extending from 
-the working-places for a specified distance. The conditions in 
Indian mines are different to those in the majority of British. mines 
-where the :longwall system of working is usually adopted, while the 
l"08dways connected to working faces are limited in number. The 
pillar and stall system U~ practised in India results in many miles 
()f galleries; in some lar~e mines as much 8S 120 miles of galleries 
~xist, and in th .. se gallerIes coal-du~t is deposited. AIthoughaccess 
to extensive al'''U8 of pillars and J{allel'ies is usually prevented by 
stoppings built to conduct. the ventilation to working parts, the 
stopping8 are usually of flimsy construction and an explosion, even 
an explosion of 8111all force and extent, would be capable of destroy
ing th .. m; unl .. s8 the coal-dust in the workings behind the stoppings 
has been treated, propagation of tIle explosion by coal-dust through 
extensive areas of the mine would be likely to ensue. 

294. In South Africa, where the general system of working is by 
pillar and stall, the regulations require that, in every ventilating 
distJ'ict of 8 fi .. ry mine, a protective zone at a distance not e~ceed
ing 300 feet frolll the working face shall be maintained. The 
prot .. ctive zone lIIust be safeguarded against explosions by adequate 
-watering or stone-dusting 80 as to separate effectively the ventilat
ing district from the main return airways, adjacent districts and 
disused workings. In addition to the protective zone, haulage 
roads and airwavs have to be treated in a similar manner. We 
:recommend therefore that, in addition to the treatment of haulage 
and tramming roads, travelling roads and airways, 8lrotective 
Bone of a prescrib .. d width from anv working place shoul be speci
fied in the proposed regulation. Weare also of opinion that the 
regulations for the treatment of coal-dust which we recommend 
-should require regular and systematic sampling and testing of the 
~ust within the area and the roadways where precautions are 
prescribed. 

295. The proposed r .. gul~tionB should be made applicable to all 
mines in which the use of safety lamps is required by present 
Per'TllLl'nent Regulation 123. 

Regulation 76.-Que8tion 59 of our Questionnaire referred to 
-the desirability of amending Re.9ulation 76 80 as to require mine
,owners to make joint surveys of barriers between adjoining mines. 

Boundary disputes are common and in many cases the boundaries 
-on the surface are not clearly demarcated. From the point of view 
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'of safety, the positionol the boundary is not very material; what is. 
important is th~ maintenance of a barrier between mines of a suit

. able thickness; Although Regulation 76 prescribes that working' 

. shall not be conducted within 25 feet of a boundary or a disputed. 
boundary, it is frequently found in practice that connections are· 
made or that a harrier is so attenuated as to be of no value before· 
any dispute over a boundary arises. Our witnesses, without excep
tion,. deposed ~hat in the interests of safety joint surveys of the· 
workmgs on eIther side of a common boundary should be main
tained, and we .also consider that this is essential and should be 
required by regulation. . ~ 

'Ve, therefore, recommend .that Re.qulation 76 be amended ,to' 
require mine-owners working adjacent mines to make joint surveys 
of the workings on either side of a common barrier and to maintain, 
up to a date within six months, a correct plan showing the aforesaid' 
workings. 

Re,q1tlation 80.-Tllis regulation req\lires that, in seams lying' 
in close proximity to each other the pillars in each seam shall 
be vertically coincident. We would invite attention to the fact 
that neither this regul.ation nor any other requires that barriers 
in each of such seams shall be vertically coincident. 'Moreover, 
the term " in close proximit.y " has not been defined and we are' 
of the opinion that it would be advantageous to state a distance. 
We recommend 30 feet as the distance. ' 

The vert.~cal coincidence of barriers in seams lying in close· 
proximity to each other is as important as the vertical coincidence· 
of pillars. We recommend, therefore, that this r.egulation be· 
a.mended as follows:-

Add the "'ords " and barriers" after the word " pillar.'" 
whereveI' the latter word occurs. Delete t.he words " in close 
proximit.y to" and 811bstit~te "within 30 feet of "., . 

Regulation 88.-In the British lIEnes Act, Section 44 (3) (f). 
requires manholes to . be kept white-washed both inside and for. a, 
'distaIiceof one' foot round the aperture. As it is equally necessary 
in Indian Mines for manholes to be distinctive and readily located, 
we consider that it is in the interests of safety to add a require
ment to this effect to Regttlation 88. In many mines this safety' 
weasure is already being taken., We reeommend that the following-
be" added at the end of Re.cjlll.ation 88: -' . . '.-. .~ 

" and every manhole shall be']uipt white-washed'both inside~ 
and for a distance of not less than one foot round the' aperture;" 

Re,q/Jl~tioll i22.,-:-W:~·. ~;~comniend ihat . this' teguI:atlon, be-
amended as follows so as to specify the ~points ~t which tne· 
monthly measurements of aii' shall be made. Our recomniendation 
is, in accordanee 'with':the -Bi-itish Regulations.: , .. ' 

(a) In' .th'e maill~ intak'e 'airways of everY :se!)~,' as neal' :as 
. practicable to -~~e downcast' shaft. , . 

(b) In ev.ery split, as near as practicable to the point where-
. the split commences, and 



155 

(£') In each nontilating distriet, a8 near as practicable to, 8 

point where the air i8 8ubdivided at the end of a main 
~plit or where it enten the first working place. 

R~!lulation 127.-1.:.rami"ation oj ,aje,-" lall/pI.-Regulation 127 
and Dye-laws 26 and 27 already prescribe the examination and 
regi~tration of safety lamps before they are taken into a mine, 
but they do nllt require any examination to be made when the lamps 
are rl'turned aftl'r ulle in the mine. 

In the Britiijh Act, Section 34 (ii) requires an examination 
to be madl' 1I'hen 8afety lamp8 are returned and also requires a 
record to be kept of all damage to safety lamps. Such examination 
and repOf1ing "I'rve8 a \lseful purpotM! all it is a means of checking 
misu!!e and tampering. 

. W e rec.~omml'nd an addition to R~,ql,ration 127 on the following 
lines:- . 

.. A competent person appointed in writing by the manager 
.hall eXIlllllDe tvery safl'ty lamp on its retul'll after use under
ground and shall I'l'cord, in a book to be kept at the mine 
for the purpose, the nature of any damage or mi:mse found on 
such examination, and the book shall be sent to the manager 
on anv dav 1I'hen damage or misuse of a safety lamp has been 
recorded." , 

. Reglilatioll J27.-"'~~lIr£'''ill,q oj perlon, bejore entering a mine 
, in'1r/,;rh ,ajety lamp' are req"ired to b~ 1I1eJ.-W 8- aJso recom

mt'Dd thllt a rt>gulation be introduced requiring the setll'<'hing of all 
perPIOnM bt'fore t'ntt'ring a mine in which safety lamps have to be 
U8l'tl. Such a rt'gullition is in fOl'<'e in British mines and we 
lu!!'geMt that a rt'gulation on the lines of Section 35 of the British 
1I111!'s A('t, with mOttific-ations to 8uit Indian ('onditions, be intro
dU('t'd. 

Re,'ll/lati(Jn 127.-""e re('ommendthat this :Regulation be further 
amt'ndt'd 110 a .. to require the nianag!'r, or a rompetent ~er8o'n 
appointt'd by him. to examine thoroughly all safety lamps lD use 

,at the mine at least on('e a week. Bnd to rec'Ord the result of 
luch examination in B book to lIe kept at the mine for the purposil. 

, .Although the Chief InMpet'tor has advised by circular . letter 
. that this art ion should be taken. we think that it should be required 
by regulation. ' 

, 29G, NtCf:SSITY OF KEF-PING lIECHANICAL VENTILATOIlS wORinNG 
-'COl{TIN\Jorsi.Y.~Weare of opinion that. where it has been neces-
sary to, instal a mechani('al ,.entilator in mines giving off inflam
mahle gas or. in whi('h there are underground fires, such machines 
should ordinarily be kept ('onstantlv. in operation when persons are 
at work in tIle mine. rnavoitlable and unexpected stoppages of 
fanM are liable to OI'('ur and in sollie mines, or in ('ertain. parts of 
some mines. dangt'r might arise in a few minutes in the event of 
lIuch a stoppage, whereas in other mines the danger would be ve7 
amall even with a stoppage of 8eVt'ral hours. It appears. there,fore, 
that it is necel\sary to h_ave ('arefully ('onsidered: standing orders: 
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io deal with the situation at all mines mechanicallv ventilated. 
Such standing orders would not be uniform as every case would 
have to be judged on its merits, and they should be drawn up 
with the approval of the Chief Inspector. 

291, We recommend therefore' that a regu[ation be' framed to 
~mpower the Chief Inspector to require the introduction of these 
measures. We have been informed that the Chief Inspector already 
has under consideration a draft regulation for the purpose: 

298. MISCELLANEOUS REGULATIONS.-I!I the British Mines Act, 
Section 21 reads as follows :-, 

" In every mine (a) the materials required for the support 
of the roofs and sides shall be provided by and at the cost of 
the owner of the mine, (b) and the firemen, ~xaminers 
or deputies and all other officials of the mine shaH be appoint
.ed, and their wages paid, by the 'owner, notwithstanding that 
the mine or any part thereof is worked, or any part of the 
operations therein is carried on, by a contractor, (c) and no 
such contractor, nor any person employed by him, shall be 
appointed to be manager, under-manager, or fireman, 
examiner, or deputy of the mine." 

299. For many years the necessity for such a ugulation in the 
.Indian Mines Regulations has been apparent. In many instances 
mines have been h:a.nded over to contractors, called raising contrac
iors or managing contractors, on short term agreements. These 
.agreements vary considerably; in !:lome, the contractor pays the 
manager and all staff, and purchases at his own. expense all perish
:able stores; in others, only the manager is paid by the owner or the 
-contractor remits the manager's pay to the owner; in others again, 
the manager and staff are paid by the owner who also provides all 
.stores and materiaIs, while in some the contractor (managing 
eontractor) works the mine as if he were the .owner, but the owner 
-usually retains the right of inspection and directs through his agent 
the !laying out and working of the mine. 

300. While there is little or no objection to the handing OTer 
'Of a mine to a managing contractor, who is similar to a sub-lessee 
:and virtually the owner of the mine under the Indian Mines Act, 
and whose agreement requires him. to work the mine at his own 
expense and to pay a commission per ton covering the royalty .()n 
·coal raised, and the interest on the value of the machinery, shafts, 
:buildings, etc., there isa strong objection to a coal raising contrac
tor who is usually paid a fixed rate per ton of cool loaded into 
wa.gons and whose rate may cover the cost of ge.tting and raising 
-(loal, maintenance of hautages and tramways, setting of timber 
·and supports. pumping and all supervising staff including even, 
in some instan!'es, the manager. Such contracts are usually 
-terminable in a short period. It is obvious that it is in the interests 
o()f the contractol' to raise coal as cheaply and in as- [arge quanti
ties as possible, while the proper and safe working of the mine is 
-of little. if .any '. impol'tI'lJJ!'e. 
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301. In the past the Department of Mines has had occasion to
request the owners of mines to amend the terms of agreements with 
(!ontracton so that the owner can appoint and pay all supervising
staff, Lut luch requests have not been supported by the ensting: 
law. 

3U:!. ". e strongly recommend that a suitable regulation be
iUl:orporated .,.. followl:-

.. 10 every mine the materiars required for the support of 
the roofs and sides sha'll be provided by and at the expense of_' 
the owner of the mine. The manager and supervising staff,_ 
IItteudan(-e clerks, aod all persons employed in connection. 
with the raising and lowering of persons, shall be appointed, 
and their wages paid, by the owner, notwithstanding that the
mine or any part thereof is worked, or any part of the opera
tions therein i8 carried on, by a contractor, and no such con
truetor nor any perllOn employed by him, shall be appointed to. 
Le the manager." 

aU3. lh;cH.uuc.U. VENTILATION OF GASSY HINES AND HINES IN_ 
willen THUE ARE FIRES.-As regards QUflltion 7 regarding 
mee·hanical ventilation, 34 technical witnesses expressed themselves
in fa,·our of the legal enforcement of mechanical ventilation, while 
ij .-ere again!!t it. Some of those who were against it admitted that 
the~· would personally prefer mechanical ventilation when dealing
with fires. Uthers considered mechanical ventilation unnecessary 
.. if the natural ventilation is adequate and properly coursed"._ 
It is .-ell-known, however, that natural ventilation varies consider
ably within 24 hours and at different seasons of the year. There· 
ill no control over it and control is essential in dealing with fires ... 
J.:ven if a fire has been sealed off, there is always the possibility of 
leakage, and there is all!O the danger of stoppings being blown out 
by roof falls inside the sealed-off area. Gases are then expelled, 
Rnd it i8 essential that the- direction in which those gases travel' 
should be controlled. The fan must therefQre be exhausting or
forcing according to the relative position of the fire area to the 
working faces and the outlets, the essential point being that gases> 
from a fire area should not be (!arried on to the working faces. 
Rtg1l1ation 1J6 requires that every fan should be reversible, and
it would therefore be used to exhaust or force in accordance with 
th. C'ir('umstane-es of each case. The main consideration is the
safety of the miners. 

:104. Our recommendation is therefore that the installation of
mee-honical ventilation should be required by law in all gassy mines-
Rnd in all mines in which there are sealed-off fire areas. An 
uCt'ption mig-ht be made in the case of small mines not raising
more than 2,500 tons a month where positive ventilation may be
supplied by steam-jets. 

all!j. PROVISION OF TELEPHoNEs.-In answering Question 10 Ot 
thl' General QueRtionnaire. the principal objections made to the 
(,ompulsory introduction of telephonic commu.nications were thatc 
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i:qe tjllephones would get out of order and that employees would be 
in,capable of using them properly. We were told, however, that, 
.in the Sripur Colliery, telephones of a special 'mining type had 
been working satisfactorily' for about two years. It is evident also 
.that operators can be easily trained. Other witnesses said that 
telephones would be useful, but should not be enforced, while others 
again said that signals' in ·the reverse direction would be better, 

306. We do not consider any of these objections conclusive. 
We were told by one witness tWo No. 24) that, in the case of 

,Joktiabad explosion, he was definitely of opinion that the exist
ence of telephonic communications underground enabled him to 
:arrive much more quickly at the spot than would otherwise have 
been possible. It is the time element that is of essential import
.ance in getting men out of a mine or dealing with an accident. in 
which persons have been injured. Weare of opinion therefore 
that telephonic communications should be required by regulation 
'in all cases where the distance from the bottom of the shaft or the 
entrance to the mine to the end of the main haulag-e road is 
'3,000 feet or over. This is the distance prescribed in the British 
Regulations. The Chief Inspector should be empowered to 
prescribe shorter distances where he considers them necessary, as 
for example, where the gradient is st~ep or the seam thin. 

307. In mines in which sand-stowing is introduced, telephonic 
communication between the district in which stowing is being done 
a~d the Burface, or t4e control point at the surface, will be 
necessary. 

308. Telephones would be a great asset in the event of fires, 
enforced stoppage of the fan in gassy mines or other. emergencies, 
for the rapid withdrawal of workers. 

309. We recommend therefore that the use of telephones be 
l'equired by a regulation such as the'1011owing:-

,t Where in a~ mine the distance of the' main haulage 
from the shaft is 3,000 feet or over, efficient means of telephonic 
communication shall be provided and maintained between a 
Buitablestation near the,erid of the main haulage road and the 
pit-bottom and the su:rface. . 

" Provided that the Chief Inspector may by order in writ
ing require the provision of means of telephonic communica: 
tion where in any mine the main haulage extends to a distance 
less than 3,000 feet from the shaft where travelling is unduly 
arduous." 

310. PROVISION OF MEANS FOR DEALING WITH FIRES UNDER
GROUND.-'Ve are satisfied that there should be provision in the 
Reg-ulations for dealing with accidental fires .. Whatever the' cause 
of the fire at I,oyallad may have been, it is certain that. if means 
ot quenching that fire ·hadbeen available ,when. the fire first broke' 
out, ,thjl, disastel" would have been avoided. .We, -are therefore of .. . ~ ~ .... . - - . - . - '. , . . 
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.opinion that there IIhould be a regulation lequiring taps to be pro
nded on e1i~ting ,"ater mainll, or other exi,;ting pipes containing 
,,'att'r under preSllure, lIrith dilltances lJetween the taps equal to' 
twice the length of the hose pipes maintained. Where there are 
no exillting ,,'ater mains or othe~ pipes, or wh~re water is not 
Available undeJ'ground, the regulahon should requlre portable water 
tankd ,,-ith hand presllUre pumps. 

aU. CUTUICATION OF SH01'-YlRERs,-The opinion of our wit
neoldea on f..!ue6tiun J() of the General (Juestionnaire is practically 
UDallimoUd that shot-firers should be certificated by examinations 
(arranged for like other examinations by the Mines Department) 
after two yearll' practical experience underground of which at 
leaMt Mix month. IIhould be experience in connection with shot
firing, All .hot-firers should be required to obtain this certificate 
Arter examination within two years from the date on which the 
rPJrulation comes into force. All sirdars should be required, also 
within two years fJ'om the date on which the regulation comes into 
forN', to have their cl'rtifit6tes specially endorsed for shot-firing 
and gall-tl'sting, Doth qualifications are increasingly necessary 
"l'eRUKe of the amendments and additions which have already been 
Dla,le in the Permanent, Temporary, and Supplementary Regula
tions, and which will be made as a result of our suggestions. 
l-iirdarll would then be ahle to fire shots where only a few shots 
ha,-e to be fired now and again. Where a large number of shots 
have to, be fired, the shot-firers for cool-getting would have the 
.~pl'f'ial eertifieatl'8 referred to above. FUl-ther, all shot-firers should 
he raid a rl'gular wage and should not be allowed to have any finan
(,ia intl'rl'Kt in ('oal-getting. 

!l12. As there will be 8 large number of examinees for endorse
ment. of sirdars' certificates and for shot-firers' certificates, the 
arrangement8 for their examination should be put in train as soon 
as pOKKible after the regulation comes into force and every endeavour 
.. hould be mstle to ('omplete the examination of all candidates 
within the period referred to above. 

!l13.' EXPLOSIVES S.:CTION.-As regards the proposed amendment 
to Permanent lle,qulafion 106, dealt with in Question 31 of our 
(Jenera 1 Questionnaire. the only questions for decision are:-

_ (i) Should the,5-lh. lilllit be altered. 

(ii) Should the proviso .he retained. 

The 5-lb. limit is adequate for normal workin/t purposeA. In sink
iuA' shafts and stone drifts, or where heavy blasting is neressary, 
1II0re f'xplosinl! lIIay he relplirell at a time, and this is what the 
pro"~80 is. intf'nded to cover. . It is for special cnses and should 
not be exteuded to ':I0rlllal work,ing purposes. If retained, how
I'Yer. the pJ"QvillO shouM he used where neressary. 

Tile' firRt part or" .th~ "Regulation should stnnd as it is. There 
should then be a proviso that, in sinking shafts, the carrying and 
use of oue c8ni8t~~ ~o.n.tai~~ng" up, to: 1,0 Ibs. may be permitted. 
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The~ would follo,w the prese~t proviso which would be specifically 
apphed to underground workmg only and be worded as follows:-

" Provided that the Chief Inspec~or may, in special cases. 
by or~er inwri~ing, and su?ject to such limitations a~ he may 
prescrIbe, permlt thecarrymg underground at one tIme, and 
the use at one place underground, of more than 5 lbs. of 
explosives in one case or canister or otherwise." 

A number of our witnesses suggested that canisters or cases in 
which explosives are carried should be securely locked. We agree 
with this and recommend an amendment of Re.qulation 106 as 
follows:-

A.dd the woras " and locked" between the words " closed .. 
and " cases·". 

It has been suggested that the words" and detonator" should 
be added in Regula1tion 101 after the word" explosive" . We are' 
of opinion that a detonator is an explosive and that the addition. 
is not necessary. 

Re,'IuZOJtion 102.-0ne witness suggested that the word~ 
" gunpowder" should be replaced by the word" explosives". W eo 
approve of the suggestion because the word" explosives" would 
include all kinds of explosives. We recommend that the regula
tion be amended accordingly. 

Regulation 107.-One witness suggested the addition of the 
words "only one description of explosive in anyone hole" to. 
this regulation. We have considered this suggestion, but do not 
think an amendment is justified because the charging of more than 
one kind of explosive in one shot-hole is extremely unusual and not 
within .our experience in Indian coal mines. ., 

Regulation 10B.-1t has been-suggested that the words" undeI'" 
the personal direction of" where they occur in this regulation 
ihould be deleted. We ao not approvEl of the suggestion, but think 
that the word" supervisiol} " should replace the word" direction". 

Regulation 10B.-We have received a copy of a report on a fatal 
accident at the ,Upper Ghorn;wari ,Colliery and of the correspond-. 
en'ce which has passed between the Central Provinces Government 
and the Chief Inspector regarding, this accident. ,The accident 
resulted from a miner disregarding the warning of a shot-firer, the
miner being killed by coal projected from a shot-hole when he 
returned to his working place while shots were being fired. 

The regulation in force now requires that a person about to! 
fire a shot shall give sufficient warning to all persons likely to be
endangered. The instruction prescribed is indefinite il8 it may be
interpreted as only requiring the shot-firer to shout a warning 
that he is about to fire a shot. In the correspondence relating t()o 
the above-quoted accident, the Chief Inspector stated that" there
could be no harm in having a regulation which st.ated that, when 
shots axe to be fired, all persons shaN be withdrawn and shalI 
remain at a distance 6f not less than 250 feet from the place of' 
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shots and in 8 place which is not in direct line with the shots, but 
I feel that 8 greater safeguard lies in insisting on the supervising 
staB, lIuch 8S overmen 81ld sirdars, requiring all persons to be with
drawn and aeeing that they are withdrawn". 

We have proposed that all shots shall be fired by persons duly 
qualified and certificated for the purpose. Weare not in favour 
ef the distance to which perlIOns shall be withdrawn being specified. 
The reBult of certification ot shot-firers will be that a better and 
more responsible type of person will be employed to do this work. "re recommend that Regulation. 109 be amended as fdllows in 
general accordance with the British Regulation on the subject:-

II The person firing the shot shall, before doing so, see that 
all persona in the vicinity have taken proper shelter at 8 safe 
distance; he shall also take suitable stepa to prevent any person 
approaching 8 shot, and shall also himself take proper 
shelter." 

Regulation 112.-1t has been suggested that the words " and 
a lecond charge shall not be placed in the same hole", should be 
added to this regulation. 

Weare of opinion that this would be a useful audition and 
recommend that, at the end of the regulation, the foliowing be 
added: -" nor .hall a aecond charge be placed in the misfired 
shot-hols ". 

Regulotion 113.-One witness suggested an' addition to this 
regulation with reference to sinking shafts. We have carefully 
considered the suggestion and. do not think the addition necessary. 

Regulation lU.-1t hal been suggested that the following addi
tion be made to Regulation lU,. we recommend it as it follows 
the British Regul",tions . 

.. and the diameter of every shot-hole shall be such as to 
allow a clearance of at least I inch over the diameter of the 
cartridge of explosive 'which it is intended to be used in the 
shot-hole." 

Electrical firing 0/ ,hob.-We would invite attention to the 
absence in the Indian Regulations of a regulation prescribing the 
procedure before firing a 8hot by electrical means. In the General 
Regulations under the British Mines Act, the following procedur~ 
ill prescribed:-

. .. Where shots are fired electrically . . • . the authorised 
person shall not use, for the purpose of firing, 8 cable which 
is le8s than 60 feet in length, he himself shall couple up the 
cable to the fuse or detonator wires and shall do so before 
«>upling the cable to the firing apparatus, he shall take care 
to prevent the cable coming into contact with any power or 
lighting cable, he shall a[so himself couple the cable to the 
firing apparatus and before doing so he shall see that all persons 
in the vicinity have taken proper shelter." . 

)[ 



We recommend that a regulation on these lines be added to th." 
Indian regulations g<>verning the use of explosins. 

314. EXTENSION OF THE USE OF "p~R!onTTED" EXPJ,OSIVES.
In Question 29 of the geneta[ questionnaire, the point was whether
the extended use of "permitted" explosives should be required 
on the lines enforced in British mines. Of the 45 witnesses who
replied to this question, 31 were not in favoui' of such extended 
use, 12 were in fa.vour of it, and 2 were in favour of the extended 
use of "permitted" explosives only' in dry' and dusty mines. 
Most of those who were not in favour of the exten.ded use of 
" permitted" explosives objected on the ground of increased cost .. 

315. The regu[ations relevant to this question are Permanent 
-Regulations 115 and 116 and Supplementary Regulations 3, 4"
and 5. ·The position at present in Indian coal mines is that th." 
use of "permitted" exp[osives is necessary only in those mines. 
in which safety lamps are required to be used. In British mines, 
the use of," permitted" explosives is necessary in all mines in 
which safety lamps are require.d to be used and also in any road 
or any dry and dusty part of all other mines which are not 
naturally w~t throughout. The percentages of the various kinds. 
of explosives used in British and Indian coal mines during 1935-
were as foillows:-

British coal Indian coal 
mines. mines. 

• , . Per cent. Per cent. 
" Permitted;' explosives 72 3 
High explos~ves (not "permitted ") 3 3 
Gunpowder (not "permitted") . 3 94 

316. "Permitted" explosives are explosives which have been. 
tested in the presence of inflammable gas and dry coal-dust, and 
their use adds very greatly to .safety. The enforcecJ use of. 
" permitted" explosives in place of gunpowder would probably 
add 4 to 6 annas per ton to the cost of producing coal. Over a. 
period of 39 yeal's, no explosion of cool-dust has been caused in 
India by the use of gunpowder. Further; the introduction of 
Supplementary Regulations 4 (ii) and 5 in June 1936 is a great 
advance in the direction of safety and, if these regulations are
strictly observed and enforced, the danger from coal-dust will be 
very greatly reduced. Although, therefore, we are in favour of 
and recommend the extended use of ," permitted " explosives in aU . 
coal mines, we are not prepared to recommend that this exten-
sion should be required by r~ulation. 

:U7. PROVISION OF A STORE-HOUSE FOR UNUSED EXPLOSIVES LEFT 
OVER AT END OF A RELAY.-The practice at present is for unused 
exp[osives brought out of a mine at the end of a relay to be handed 
over to an attendance clerk when the main magazine is closed' 
after dark. In some instances, explosives have to be taken from' 
a' main magazine before dark and some time before a relay com-: 
mences. Accidents hav~ resulted from explosives being kept in: 
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in8eCure place. and the neceil8ity lor providing a small secure, 
.tore-house near the entrance to a mine has ariSen. 

318. At mine. where explosive_ are ordinarily used for cool
getting, a .mall _ubllidiary store-house, properly construded and 
capable of being aecurely closed and locked, should be provided at 
a .. fe diltance from the mine entrance 80 that there would be no 
difficulty in returning unused explosives at the end of a shift, and 
in order to minimise the danger of explosives being taken into 
dwellings or .tored in unsafe places. 

319. There are already euch temporary store-houses at some 
minel, IUld no objection hal been made to them hitherto under the 
OOYernment of India Exp10sivee Rules. ' 

320. SUGGESTED AMENDMENTS OF THE TEMPORARY OR SUPPLE
MENTARY TEHPORARY REGULATIONS CONTAINED IN NOTIFICATIONS 

Nos. M955 AND MI055, DATED 23RD MAY 1936, 27TH JUNE 1936 
AND 27TH JANUARY 1931 RESPECTIVELy.-Temporary Regulation :> 
-NotificatiOta No. M955.-8ome witnesses concerned with small 
mine_ which are yentilated, by natu}"al means raised the objection. 
that etrict compliance with the regulation is difficult owmg to 
the practical impossibility of showing the direction of ventilatioll 
in a mine when, during various seasons of the year and certaiu 
hour_ of the day, the 'Ventilation reverses. Although we agree with 
thi. argument, we are of opinion that, even in small mines 
naturally 'Ventilated, tuch • plan showing the pOllition of doors; 
aheete and Btoppings i8 of practical value, and it is possible to 
ahow on luch a plan the course of the ventilation during the 
major llart of the year. We do not think any amendment of the 
regulahon i. e'ssential a8 the present wording" general direction 
of the air-currentl " appears to U8 to be sufficiently elastic to cover 
the objection. 

Temporary Regulatio", -I (I)-Notification No. J/955.-It was 
suggested that the wooden lid on a covering over a working shaft. 
which i8 raised by the rope cappel and which must be constructed 
in a manner and with materials 8uch that it will be readily broken 
to permit of the safety hook operating, should be exempted from 
this regulation. We agree with this suggestion and recommend 
that effect be given to it by amendment of the proviso to the' 
regulation. 

It was also suggested that the words" tops of shafts" should 
be defined. The Chief Inspector haa suggested that "tops of 
shaft." should be defined as the surface superstructure within a 
distance of 25 feet of the shaft. ' 

We recommend that the regulation be re-worded 8S follows;-
.. All surface structures and supports within a horizontal 

distance of 25 feet of the perimeter of shaft~, and the covering 
of all shafts sealed off or covered for ventilation purposes, anI! 
all fan drifts, fan casings and parts of fans within such drifts 
or casings, shall be of non-inflammable material." , 

~2 
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Temporary Regulation 4 (3)-Notification No. M955.-Some 
'Witnesses suggested that the word " electrical " should be inserted 
lbetween the words "underground engine house " in this regula
:tion. We do not agree with this suggestion because the danger 
:from fire is almost as great in houses where the engines are driven 
by air or steam as in those where the motive power is electricity. 

Temporary Regulation 6-Notification No. M955.--Some wit
nesses suggested that other kinds of ashes, such as ashes from 
open fires in dwellings, should be included and that the word 
e, boiler" before "ashes" should be deleted. We agree with 
this. They also suggested that the term" any broken surface" 
in this regulation was not clear and somewhat ambiguous. They 
suggested that the word "open" shuuld be added before 
,c, broken".' Even this addition Iwould not entirely eliminate the 
ambiguity. We recommend that the latter part of the regula
t·ion be amended to read "or on any ground damaged by the 
extraction of coal in which open fissures or cavities exist". 

Temporary Regulation 7 (2)-Notification No. M955.-The Chief 
Inspector has suggested that the distance of 20 feet should be 
increased to 40 or 50 feet. A fire situated at a distance 'of 20 feet· 
.from a downcast shaft is obj ectionable. We recommend that the 
.distance be increased to 40 feet from the perimeter. 

We also recommend that the words " such as repairs or addi
tions to permanent structures which shall be specified in the order" 
be added after the word " purpuse " aud that the word " such" 
.shall be replaced by the word " the ". 

Temparary Regulation 9-Notification No. M955.-It was sug
gested by a few witnesses that the word" river" should be defined 
hecause in India many rivers and streams are dry during several 
months of each year, while it is not clear if the word "river" 
includes streams. We agree and suggest that a definition of 
,c. river" be given at the end of the regulation. A definition which 
.suggests itself to us is the following:-

" River, where used in this regulation, means any natural 
watercourse, or any diversion of a natural watercourse, in which 
;the quantity of water flowing at any time of the year is such 
;that if it entered a mine it would be a danger to that mine 
.or adjoining mines." . 

We would also point out that the first part of the regulation 
prohibits the quarrying of coal from the bed of a river. In 
:some instances the quarrying of coal in the bed of a river shouid 
:be prohibited, but in others it wou~d not reduce the safety factor 
or be likely to prove a danger to underground mines. We recom
mend, therefore, that the regulation be amended so as to give 
the Chief Inspector the same power to permit the extraction of 
1C0ai as is given to him in the second part of the regulation. 

We also invite attention to the fact that t~nks or reservoirs are 
not included in this regulation nor ih Rules 12 to 14 of the Rules 
issued by the Bengal and Bihar Governments. As ilarge tanks or 
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re8e"oira do exist in the coalfields, and 88 it is desirable ilzll~ 
workings under them should be controlled, we recommend ilul'( a 
further addition be made to this regulation giving the Chief 
Inspector authority to specify the condition8 of mining under them_ 

Temporary ReflUlatwn 10-Notifica.tion No. iJf9.55.-This reglI
lation require. rewording. In our opinion, the word "exeava
tion" includes the driving of galleries, and it is obvious that 
this. was not the intention when the regulation was drafted. Thlt 
wording alllO appeared to some of our witnes8es to be ambigu01ls 

. because it was not clear if the prohibition of pillar extraction ill 
a lower Beam i. only applicable to the area immediately below thlt 
area on fire in the 8eam above. We would also point out thatp 

if pillar extraction in the lower seam is prohibited only in the area 
immediately below the lame area 88 is involved by fire in thlt 
leam above, the extraction of pillars around the prohibited area 
in the lowel' 8eam might atreet the seals round the fire area in the 
upper leam and extend the danger. 

We would alllO point out that the regulation does not take inte:. 
account the thicknes8 of Btrata between the seam which is on firlt 
and the lower Beam, and we think that in some cases the thickness 
of the .trata in relation to the thickness of the lower seam should 
be taken into consideration. 

". e recommend that the regulation be amended to meet the 
above objections. 

Tempora,ry RegulatiOn ll-Notification No. iJf955.-We would 
invite attention to the proviso to this regulation which permits 
workers to remain for work in all ventilating districts of a min& 
which are mechanically ventilated other than the ventilating 
district in which a fire haa occurred. 

In a gassy mine, the danger of an explosion of infiammabllt 
gas while dealing with a fire is very much greater than in a 
mine in which inflammable gas has never been found, and the 
danger of such an explosio:l being propagated throu~hout the mine
by gas and coal-dust is also greater. In our opmion it woul~ 
not be prudent to allow normal work to be carried on in other 
ventilating districts of a gassy mine while a fire is being sealed 
off. We recommend, therefore, that the proviso be amended as 
followa:-

.. Provided that, in a mine in which the use of safety lamps 
is not required other than for inspection purposes and which 
is mechanically ventilated, this regulation shall apply only 
to the ventilating district or districts that may be affected'" 

Temporary Regulation I3-Notification No. ilf955.-Some .wit
Dessell suggested that this regulation should be amended so as 
not to require the use of safety lamps in a ventilating district of 
a mine in which there is an extinguished fire. We do not think 
any modification is necessary as the proviso already gives the Chief 
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Inspector power.to grant an exemption where he considers it safe 
to do so. . 

321. PRECAUTIONS AGAINST COAL-DUST IN SEAMS LIABLE TO 

.SPONTANEOUS COMBUSTIqN OR IN WHICH FIRES EXIST.-Temporary 

.Re.qulation 14 requires certain precautions to be taken against 
«langeI' from coal-dust in every ventilating tiiRtl'ict of a mil'.e 
which is not naturally wet throughout, and in which there is an 
;undergrouud fire whether the fire is sealed off or not. It is obyious 
that it is better to take precautions before a fire occurs than after 
it has occurred. Once a fire or heating takes place, all concerned 
.concentrate their attention on dealing with the fire and the pre
cautions -prescribed in this regulation are likely to be overlooked. 
'The con sensu&. of opinion among our witnesses was that this Tem
porary Regulation should be extended to all mines in which the 
<coal is liable to spontaneous combustion whether there is a fire 
.or not,_ or whether a fire. has _ ever occurred or not. As most wit
nesses were also of opinion that no coal is entirely free from the 
danger of spontaneous combustion under favourable conditions, 
it .follows that the Temporary Regulation should be extended to all 
:Imnes. 

322. We .are of opinion, however, that it will be sufficient to 
:restrict the regulation and its proposed extension to districts in 
which depiillaring operations are in hand or are about to commence. 
QUI' opinion is that the precautions should be taken before depil
laring ,is actually commenced. 

323. We are also of opinion that, in seams of the Barakar series 
'below grade II in quality, the danger from spontaneous combustion 
is unlikely. We recommend, therefore, that provision should be 
made in the regulation to allow the Chief Inspector to exempt 
from the operation of the regulation mines in which he considers 
-the danger of spontaneous combustion very remote. 

324. We would also invite attention to the limitations of this 
Tegulation requiring the treatment 'of coal~dust on- haulage-and 
tramming roada only. -We are of the opinion that the treatment 
:of coal-dust on haulage and tramming roads only will not prove 
in practice an adequate safeguard. What is equally important 
is the formation of a protective zone of a suitable width round 
a fire area or an area in which pillars are being extracted. We 
Tecommend, there:Core, further amendment of the regulation to 
require, in a ventilating district not naturally wet throughout, 
the treatment of coal-dust on haulage and tramming roads and 
in a protective zone of 400 feet round an area which is sealed off 
<on account of fire or round an area in which pillars are being 
~xtracted. :E'urthermore, the regulation should require periodic 
sampling and testing of the dust within the area and in the 
l'oadways where precautions al'e prescribed. 

Temporary Re.qulation 15-Notification No. M955.-(a) The 
Tegulation as it stands only requires the prevention of the passage 
()f air from the .mine t!,) t~e surface, and an amendment to require 
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the prevention of the pa888ge of air from the surface to a fire 
area, whereYer this is IIlfe and reasonably practicable, appears 
to be deBirable. One or two of the witnesBei held the view that 
the Burface Ihould be levelled and blanketted wherever it is broken 
.by the extraction of coal whether fires exist underground or not. 
'fhi. i. rather an extreme view and giving effect to it in the 
Jharia Field would now be alm08t impo88ible except at very great 
.expense. We agree, however, that, wherever it is 8afe and reason
ably practicable to prevent air pa8sing from the 8urface through 
broken stmta to an underground fire, this should be required by 
regulation. 

We recommend an addition as lub-paragraph (c) to thiil regu-
lation al followl:-

Of adequate precautions, wherever they are reasonably prac
ticable and wherever they can be effected reasonably safely, 
shan be taken to prevent the passage of air from the surface 
through any goaf or broken strata to a fire." 

(b) ID the report of enquiry into the accident at the Bagdigi 
Colliery in 1935, a recommendation was made to the effect that 
adequate pl'ecautions should be taken to prevent water from the 
lurface entering a fire area. Effect to this recommendation has 
not been given in the temporary regulations: It may be argued 
that Regulation 73 cover this danger, but we are of opinion that 
thi. regulation is intended primarily to prevent danger from 
inundation of a mine, whereas the amendment proposed is intended 
as a precaution against quantities of water entering a mine such 
as would not create a danger of inundation, but which, if passing 
in or through a fire area, would be likely to cause danger by 
generation of steam or gases, or by the destruction of stoppings 
round a fire area. Moreover we have recommended that the regu
lationll which are designed to guard against dangers from any 
particular cause, such as fires, should be grouped 'together and 
it ill desirable, therefore, that the precaution should be. prescribed 
in one of the regulations which deals with fires. 

We recommend that a further addition be made to Tempo1'a1'Y 
Regulation. 15 and suggest the following •• sub-paragraph (d):~ 

Of adequate precautions, wherever such precautions are reason
ably practicable, shall be taken to prevent surface water 
entering a goaf I')r broken strata which is connected with the 
fire:! Provided that sub-paragraph (d) shall not a.ffect the 
flooding of a mine or part of a mine a8 provided for in Regu
lation 75-A." 

T,mpo1'G"Y Regulation 3-Notification No. J.f1055.-At present 
thill regulation requirell the use of Of permitted" explosives in any 
mine where safety lamp II are required to be used even for inspec
tion purp08es, including the examination of fire stoppings and .the 
examination of workings, after a discontinuance of more than T 
days. The enforcement of the use of "~ermitted" explosives 
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where safety lamps are not required to be used throughout the 
mine or ventilating district does not appear to have been intended 
when this regulation was introduced. 

:We recommend an amendment as follows:-
" In any mine or part of a mine in 'Which safety lamps 

are required to be -used, other than in any mine or part of 
a mine in which safety lamps are required to be used for 
purposes of inspection only, by or under any regulations for 
the time being in force, no shot shall be fired unless the 
explosive is one of the " permitted" explosives, etc., etc. 

Temporary Regulation 5-Notification No. M1055.-We recom
mend that a re1axation of this regulation should be made in 
respect of shots fired between relays when only a limited number 
_ of persons are present in any ventilating district of a mine. Such 
a relaxation would tend to encourage the firing of!l~ots between 
relays, and this is very desirable and would be advantageous in 
mines where undercutting by machinery or by hand is done. The 
relaxation would -also overcome to a considerable extent the objec
tions to the implications of this regulation which have been brought 
to our notice by the representatives of mines in the Central 
Provinces. 

We recommend, therefore, that an addition be made to this 
regulation on the following lines:-

T.emporary Regulation 5 (d).-" To any mine in which 
shots are fired between re1ays when not more than 50 persons 
are present in the whole of the underground workings, or not 
more than 25 persons are present in any ventilating district." 

Supplementary Temporary Regulation 6 as anwnded by 
Notification No. M1055, date..d 27th January 1937.-" When 
inflammable gas or any noxious gas is detected in any working 
place. or any part of a mine, the occurrence shall be imme-
diately reported to the manager, etc., etc." , 

One witness pointed -out that there is an objection to this part 
of the regulation as the reporting of" such an occurrence imme
diately is not always possible in practice. The. fencing-off of a 
place containing gas· is the step which is of first importance. A 
competent person making an inspection in compliance with, Regula
tion 70 before the commencement of work may be the only person 
in a district, and if he finds gas in any place or part of the 
district he would, in strict compliance with this regulation, have 
to leave the district, without taking other more important steps. 
in order to inform the manager. Moreover, the manager might 
not be present at the mine and some time might elapse before 
he could be informed. We agree with the desirability of informing 
the manager without delay, but we think the regulation should 
be modified to meet the above objection. We understand 'that thll 
Chief Inspector is submitting to Government a redraft of this 
regulation which will obviate the objection. 
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325. ADDITION TO THE MODEL CODE OF Bnl-wws FOR COAL 
MIl'fES.-In the British General Regulation, Regulation No. 38 
read. al followa:-

!' He (the manager) shall see that a sufficient supply of 
proper materials and appliances for the purpose of carrying 
out the provisions of the Act and ensuring the safety of the 
mine and the persons employed therein is always provided, 
and, if he be Dot ·the owner or agent of the mine, he shall 
report in writing to the owner or agent when anything is 
required for the aforesaid purpose that is not within the scope 
of hia authority to order." 

326. For many years it bas been a complaint of many managers, 
particularly. of small mines, that the owner or agent would not 
.upply lufficient materials for carrying out the requirements of 
the Act, Regulations, Rules and Bye-laws. In most cases, however, 
the manager hal been unable or unwilling to provide proof of 
.uch negligence on the part of the owner or agent. The inclusion 
of 8 bye-law similar to that quoted above would fix the respon
libility for negligence in this respect on one person, and it would 
be a means of impressing their obligations on owners and agents. 
It ia suggested that, in addition to reporting in writing to the 
owner or agent when anything is required, a copy of such repo:-t 
should be kept by the manager at the mine as proof of such 
report or requisition having been made. 

327. A suitable ~lace for this proposed bye-law would be in the 
section It Managers ' of the model code of bye-laws for coal mines. 

328. We wou1d also invite the attention of owners, agents and 
managers of large mines to the desirability of appointing one or 
more men, suitably qualified by experience and education, to teach 
underground workmen and staff safe and proper ways of perform
ing certain duties, to instruct them in the operation and require
ments of the regulations, rules and bye-laws, and to bring to the 
notice of the manager any infringement of the regulations, rules 
or bye-Iawl by any person employed underground, 



CHAPTER XIII. 

Miscellaneous Recommendations. 
329. NATlONALISATlON.-We have considered generailly the 

alternatives of nationalisation of mines, nationalisation of royalty
rights and nationalisation of undeveloped properties. Weare 
.aware in this connection that the French Government has announced 
its intention of nationalising mines, and that the British Govern
.ment is considering the nationalisation of royalties. In India, 
.apart from the financial difficulties of any kind of nationa~isation, 
there would evidently be great practical difficulties in valuing 
properties or rQyaIty rights on account of the very large number of 
persons interested. A special tribunal would have to be set up to 
value properties or royalties, and the process would probably not 
he completed for about 10 years. The serious state of India's coal 
reserves makes time the essence of the situation and demands that 
whatever measures of conservation and control are decided on 
should be put in force as quickly as possible .. Further, the fact 
that, except in Bengal and Bihar, the State already owns the 
royalty rights over coal deposits has not so far made much difference 
to wasteful and dangerous methods of working. It has been sug
gested that, as the State already manages most of the railways 
adequately, there is no reason why the State should. not also 
manage coal mines, but it seems to us that there is a great 
difference between running an administrative service and producing 
commodities or raw materials for sale in a competitive market. 
Rationalisation is a compromise between State ownership and 
oomplete individualism, and rationalisation permits of various 
kinds and degrees of public co-ordination and control aiming at 
the best form of efficiency which will benefit both the community 
and the individuals directly co~cerned. We therefore consider 
that, for the present at any rate, rationalisation and control on the 
lines suggested in our earlier. chapters in the wisest policy for 
India more particulal~ly at the existing stage of her political 
evolution. . 

330. CENTRAL MARKETING AGENcy.-One form of rationalisa
tion, which we only referred to incidentally in .paragraph 193 of 
Chapter VIII, is some State-controlled or State-guidedeentral 
marketing agency covering the production and sale of coal. We 
have described in Chapter Vln what steps have been taken in this 
direction in Great Britain and other important coal-producing 
countries, and we have also indicated in Chapter III that a new 
spirit of co-operation is required in the coal trade before any 
similar steps can hope to be successful in India. The' psychology 
of the trade is still too individualistic for concerted action even in 
its own interests, and we think that, if there is to be any construc
tive move in this direction, the initiative and guidance will have 
to come from the Statutory Authority after it has surmounted the 
initial difficulties of control and conservation. Meanwhile, the 
Government of India should depute a responsible officer to study the 

( 170 ) 
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economic planni~g which ~I been attempted in Great Britain 
and other countnes, 8scertalD how far luch schemel have achieved 
or promille IIUCCeli8, and report al to how they could be adapted to 
Indian conditions. The Statutory Authority should by then have 
attained lIuch a standing in the Indian coal trade and industry 
all to be able to direct the necessary propaganda along practical 
lines. It may thus be pOlsible to establish eventually one or more 
organizations manned by members of the coal trade and indulltry, 
and subject to the general control of the Statutory Authority in the 
puLlic interest, for the allocation of quota OUtpUtl based on ascer
tained demands, aud for the fixing of regional prices based on costli 
of produdion aud freight rates. 'Ve are aware that all this Rounds 
somewhat utopian, but it is not a bad plan sometimes to " hitch 
your waggon to a staf". 

331. AKALGA1,uTlON OF PaoPERTIES.-As has been pointed out 
in Chapter VIII, the economics of production are definitely in 
favour of compllratively wrge mining units, while the English law 
provides for the compuhory amalgamation of coal properties in the 
national interest. In Great Britain, the number of coal mines has. 
been 8teadily reduced from 2,861 in 1921 to 2,015 in 1935, the 
majority of the mines closed down being small ones. About 90 
per cent. of the large output is produced by 150 undertakin{l's 
operating In"oups of mine8. In Gennany, there were 316 mines 10 

1924 anel 224 in 1934. We do not propose that India should go so 
far because the Bmall producer has his uses and. meets a demand 
,,"hich the lar~e produoer does not attempt to 8upply, but we do 
think that the Statutory Authority should be empowered to arrange 
the amalgamation of coal properties which are 80 8mall or so badly 
shaped tbat they rennot be worked with safety or without exce8siv!l 
waste. 'Ve visited two lots of collieries in which the condition8 are 
definitely both unsafe and uneconomical. In Appendix ~ will 
be found a plan showing how the Tisrs mouza in the Jharia Field 
h .. been leased out in small strips involving great waste of coal i. 
barriers, increesing the danger of fire spreading from one property 
to another, and generally making safe and economical working 
impracticable. The other plan in App~ndix C shows this Tisra 
group and also two other similar groups at Kujama and Jinagora. 

332. In Buch cases, the Statutory. Authority shouM be 
empowered to arrange voluntary amalgamations if possible Bnd then 
pro('.eed to compulsorv amal~mation "if the owners will not come 
to tenns. The Statutorv Authority would deal with each case 
after considering all the "factors involved, lIuch as differing royalty 
ratee, way-leave rilChts, etc., and might, if necessary, fonn such 
properties into a limited liability company with proportionate sharea 
allotted to the various owners. No transfer fees should be payable 
to the landlords and no stamp fees to Government on any docu
ment that may have to be executed. If properties are badly 
shaped, the length of the boundary barriers, Bnd consequently the 
amount of coal left in those barriers; is nnnecesAarily great. "nen 
properties are small and narrow, it is difficult to prevent boundal"y 
barriers becoming 80 attenuated as to be of little use alt a protection 
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against fire or flood. On the other hand, if the boundary barriers 
are of the minimum dimensions (25 feet on each side) required by 
the regulations, the waste of coal is evidently excessive. Some 
of these small properties cannot even afford to pump and, during 
the rains when the dip workings are flooded, output can only be 
maintained by robbing pillars -and widening galleries. 

333. ADJUSTMENT OF IRREGULA.R BOUNDA.RIEs.-Even where 
properties are comparatively large, their boundaries are often so 
irregular as to involve excessive waste of coal in barriers. Again, 
it often happens that exchanges or transfers can be made to conform 
with geological features determining working conditions such as 
faults and dykes. Further, in depililaring in a narrow corner of a 
property, the roof may not be able to break down properly, and a 
hanging goof may thus be erected throwing weight on the barrier 
and producing crushing. Most of the older mineral leaseholds are 
based on Revenue Survey boundaries which, even on the surface, 
have been superseded by Settlement boundaries. There is no neces
sity, however, for underground boundaries to coincide with surface 
boundaries particularly when the result of rectangular or even 
regular boundaries would be to enable more coal to be extracted 
to the advantage of all concerned. Many mine-owners have recog
nised this and have arranged exchanges of mutual advantage to 
themselves as lessees only to find that their landlords either decline 
to consent or demand excessive salami or transfer fees. This has 
happened even when the exchange has been of obvious advantage 
to the landlords concerned as, for instance, when it enables coal 
to be worked which would otherwise be left behind and lost for 
ever. Appendices E and F contain plans of concrete cases. In 
Appendix E, Colliery B owns 15t bighas containing 100,000 tons 
of coal, and Colliery C 245 bighas containing 1,600,000 tons of coal. 
Neither area can be readily worked from its parent colliery 
because' both are cut off by faults,·but can be worked from Colliery 
A without any additional expenditure or risk. Colliery B has been 
leased and sub-leased several times and there are thus a large 

, number of interested landlords. It has not been developed, but 
the negotiations for the transfer of the 15! bighas have been so pro
tracted that Colliery A has meanwhile reached its boundary and 
will presently be going, back with pillar extraction. Once this 
happens, the 100,000 tons of coal in the 15l bighas will be rendered 
inaccessible as the area cannot be worked by Colliery B even when 
the latter is developed because the fault is too large to cut through. 
On the other side, Colliery A and Colliery C pelong to the same 
company, but to different' landlords, both of whom are claiming 
the entire. bed of the river forming the boundary between the two 
collieries. Owing to pillar extraction in Colliery A, it will not be _ 
pos!lible to maintain a road into the 245 bighas area for much 
longer. The cool can, however, be recovered in the distant future 
from Colliery C, but only at a heavy cost. 

334. As regards Appendix F, it shows two areas, Olle of 
about 39,1 bighas estimated as containing 290,000 tons of coal and 
the other of about 84·25 bighas estimated to contain 572,000 tons 
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of coal. Doth areai are within Colliery B, but can be more con
\'eniently and cheaply worked from Colliery A. The superior land
lord is the Bame for both collieries, and he accepted the terms of 
transfer arranged by the two mine-owners, but the negotiations 
failed becau8e the intermediate lessees would not consent to the 
boundary barrier of Colliery n being broken. Colliery A has 
compl&ted the driving of galleries up to the smaller area and the 
commencement of de'pillaring will debar entrance into the area 
from that colliery. So far as the larger area is concerned, the 
matter is not so urgent and it has been decided to work it later 
from new pits. 

335. In all such cases, the Statutory Authority should be 
empowered to adjust irregular boundaries on equitable terms and 
to transfer areas which cannot be worked from the parent property 
to an adjoining property from which they can be worked. No 
transfer fee should be payable to landlords nor any stamp fees to 
Uovemment on the transfer documents, but the terms should cover 
royalty, way-leave, etc. If the mine-owners are in agreement as 
regards terms, and there is no doubt of the advantages from a 
national standpoint, landlords or intermediate lessees who continue 
to Withhold their consent after full explanation should be treated 
811 in land acquisition casell for public purposes, i.e., the amounts 
awarded to tbem should be handed over to the Collector of the 
district as revenue deposits in their favour. . , 

336. ABANDONED PllOPERTIES.-As as result of an order to stow 
before or along with depillaring" or an order to stabilise weak 
workin~s or workings under a river, an owner may decide that he 
is unable to continue working with the additional expenditure 
involved and prefer to close down his mine. The mine would not 
then be inspected in the usual way and no one would know what 
was going on inside it. If the pillars seemed likely to collapse 
Lefore the mine was shut down, collapse would almost certainly 
occur after it was closed down, and a fire might follow and spread 
to other neighbouring collieries. The Statutory Authority should 
be able to take over Buch abandoned properties on fair terms and 
either work them itself to meet State Railway or other Govern
ment demands for coal, or arrange for them to be worked by some 
other owner on 8uitable terms. All working and other expenses 
incurred by the Statutory Authority would be 8 first charge on the 
vroperty and repayment would be taken from the working profits of 
the property by annual instalments over a period not exceeding 15 
years. There will be no question of nationalisation or State acquisi
tion, and the Statutory Authority should ordinarily arrange to 
dispo8e of the property outright or lease it. . 

331. A similar procedure will be necessary if the ,Statutory' 
Authority is to deal satisfactorily with the existing fires in closed
down mines as has been suggested in paragraph, 250 of Chapter X 
and paragraph 213 of Chapter XI. Such a property has no market 
value at the moment, but mi~ht contain workable areas or seams 
after the fire haa been extinguished or successfully isolated. All ex
penditure incurred by the Statutory :Authority out of the cess funds, 
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which would ordinarily be paid by the mine-owner, should therefore 
be recoverable from the property as a first charge. The landlord 
or the mine-owner. or both, should be legally required to refund,. 
or undertake to refund within a reasonable period depending on 
the future expected life of the property, all such expenses before. 
permission is given .to work. Failing this, the Statutory Authority 
should be empowered to dispose,of the property to the best advan
taget l'ecoup its expenses, and deposit the balance with the Collemor 
of the district in favour of all the interested parties, leaving them 
to obtain an order from a court as -to their respective shares of such 
surplus amount. If the property has no value after the fire has. 
been dealt with, the expense incurred by the Statutory Authority 
would have to be borne by the cess funds. 

338. UTILISA~ION OF INFERIOR COAL.-It is evident that, if 
inferior coal (grade II and grade III) could be used for purposes. 
for which superior coal (selected and grade I) is now used, the. 
life of the available reserves of s~perior coal would be increased .. 
Apart from organised research into such possibilities, there is one. 
way in which the Government of India can now contribute towards. 
this end. If a policy of conservation of good quality cool is. 
definitely adopted, Government must be consistent in its applica
tion. If Government ihtroduces our suggested measures of control 
in the interests of safety and conservation, it should also assist 
conservation as regards the utilisation of coal by agencies under its 
control. We have been told that the Great Indian Peninsula. 
Railway has adapted its locomotives to use Central Provinces coa}, 
which is not better than grade III in quality, and the figures; 
given in the Note on Coal Conservation with the evidence of the 
Chief Mining Engineer to the Railway Board (W. No. 37) show 
that the Great Indian Peninsula Railway actually used in 1935-36 
and 1936-37 the following quantities of superior and inferior 
coals:-

Selected and Grades II and 
grade I. III. Total. 

Toils. Tons. Tons-. 
1935-36 363,000 468,000 831,000 
1936-37 350,000 454,000 804,000 

If the Great Indian Peninsula Railway can do this, the East 
Indian Railway might be required to do the sanie on, at any rate, . 
that p61"1; of its line which is near the Bengal and Bihar Fields. 
The East Indian Railway belongs to the State, but -the Bengal-· 
Nagpur Railway doe~ not. The latter does, however, obtain its. 
coal requirements sometimes- through the Chief Mining Engineer 
to the Railway Board, and there seems to be no good reason why 
it should not use inferior coal in the vicinity of the Bengal and~ 
Bihar Fields. more especially. as it alrea~y .use~ such coal in the 
Central ProvlDces and from Its own collIerIes 1ll Karanpura and 
Talchir. The Bengal-Nagpur Railway witness (W. No. 67) admitted" 
that his railway uses such cool, and we have been shown the 
following copy of a letter (No. A. 1354. of the 25th July 1934) 
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from the Agen' of the ll':ngal-Nagpur Railway to the proprietor 
of the East Barkuhi Colliery in the Pench "alley:-

.. lVith reference to the correspondence leading to your .. r 

letter No. 1618, .dated the 9th July 1934, I beg to inform.. 
you that, from a report received from the Chief MechanicaL 
t:ngineer, llengal-Nagpur Railway, Kharagpur, I find that~ 
the recent trial. malle with the steam coal supplied from yoUl' 
East &rkuhi Colliery has proved satisfactory, and that.. the 
coal i. certified to he suitable for both goods and passenger 
engine .... 

W. have been informed that it would not be economical to carry 
coal with a high percelltage of ash for the use of railways at any 
great distance from the sources of production, but we have alsC) 
Leen told by the Ageut to the East Indian Railway (W. No. 66) 
that some of that &i1way's new locomotives are designed to burn 
comparatively inferior coal and that there are certain kinds of 
running in which such coal is more efficient than a high grade
coal. Though it ill not recorded in his evidence, the Agent said 
that luperior quality coal was really only necessary on trains in 
which quick acceleration was essential. It should be remembered 
also that, during the boom period, coal with over 20 per cent. ash 
wal used freely, and one witness (W. No. 35) has told us that a 
pilot vell8el once had difficulty in getting up steam at sea. because 
of the inferior quality of coal that had been supplied to it. 

339. A further point in this connection links the more extended: 
use of inferior coal on certain railways with the control of section
working by the Statutory Authority. If the Statutory Authority 
is empowerf!d to direct in such cases that such coal should be· 
recovered ond not left in the goof and wasted, .it would be a. good' 
plan to require also that the Statutory Authority should give the· 
IDvoluntary producers of such coat every assistance in dlsposing 
of it. A certain amount could be used for the manufacture of 
soft coke, but the demand for soft coke is limited and it would 
probably be necessary also to say that such railways 8S were using· 
comparatively inferior coal should give preference in the matter 
of contracts to those mine-owners who had been directed by the 
Statutory Autllority io work such coal. It would he understood' 
of course that the preference would only operate where other 
things were equal in the matter of price. 

340. REsEARcH.-This subject is not included in our terms of
reference, but it. is obviously connected both with safety and con-
8ervation, and we have therefore looked into it incidentally. There 
is already provision in India, financed in _ various ways, for' 
ehemical, indulltrial, forestry, agricultural and lac research, but 
nothing has hitherto been done in this direction in connection with
('OQ1 though over 23 million tons are produced annually with a
pitmouth value of over 4~ million pounds. Most other important 
coal-producing countries have recognised the value of research. 
The Fuel Research Board in Great Britain spends over £100,000' 
B year, and there is also a Safety in Mines Research Board. The 
United States of America spends between 4 and 5 hundred thousand: 
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.dollars on fuel research and safety for the benefit of the coal 
industry, and there are similar organisations in Germany, France 
.and Japan, each ,working. on its own 10caJ problems and contributing 
.also to the mining knowledge of the whole world. India stands 
alone in do~ng nothing as rega.rds coal research even for her own 
benefit. . 

341. Research ~ndeavours by scientific study not only to dis~ 
cover new facts, but also to apply such fucts practically. Research 
is both a. concomitant and complement of conservation. As a result 
.of reseaxch, the same quantity of raw material has been made to 
produce.-more finished products; for example in Great Britain, 
.accordang to Paper No. 4A, Section II, presented to the Third 
World Conference at Washington in 1936, the yi~d of gas per tOD 
.of coal carbonised is more than one-third greater than it was in 
1907, nearly as many units of electricity are now produced from 
o(me ton of coal as were produced from 2i tons of coal in 1921, 
railways have economised in the use of coal up to 20 or 25 per 
.cent. since 1920, and the iron and steel industry now uses one 
ion of coal for the purposes for which it used Ii tons in 1920. 
It should be remembered also that coal is no longer just a fuel, but 
has become an essential raw material of various manufactures. It 
is. for instance, the foundation of the modern cool-tar industry, 
-the diverse products of which include medicines, insecticides, 
perfumes and high explosives. , 

342. A certain amount of research has been done by firms like 
lIessrs. Tam and Sons and Messrs. Bird & Co., but we are 
.definitely of opinion that much more is required not only from 
industrialists, but also under State control and guidance for the 
benefit of al[ concerned .. A large number of suitable subjects may be 
lIluggested such as pulverised or colloidal fuel, hydrogenation, clean
ing and preparation of coal, mixing and blending of cools, classi
:fication of coal according to quality and specification according to 
.use, more efficient soft coke manulacture, better recovery of bye
';products, low temperature caroonisation, making of briquettes, 
.conversion of non-coking into coking coal, coking index, fusion 
point of ash, analysis of mining costs, labour-saving mechanical 
.devices, ventilation, illumination, and the welfare, education and 
recreation of those employed in the mines. 
. 343. We recommend therefore that a Coal Research Boord 

.-should be set up. The initial capital expenditure on buildings 
and equipment, and half the recurring expenditure on staff, etc., 
should be met by Government, the other half of the recurring 
-expenditure being paid out of the cess funds by the Statutory 
Authority. The Coal Research Board should be under the Statu
tory Authority and should be located on a site in the Raniganj 
.or JhariaField selected with due regard to water supply and 
cheap power. The staff should be whole-time and distinct from the' 
-staff of any existing institution. . 

344. MANUFACTURE OF BENzoL.-About one gallon of benzol. is 
Tecoverable as a bye-product from every ton. of coal used in the. 
"lnanufacture of metallurgieal coke. Added to petrol, benzol 
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improves the octane or anti-knock value, but it is not recovered 
now because it is subject to the petrol tax of 10 annas a gallon 
and cannot compete with petrol produced from oil. This valuable 
bye-product of coal is therefore wasted at present. In Great 
Britain, the British Hydrocarbon Oils Production Act of 1934 
(24, Geo. 0, Ch. 4) allows for nine yoors, or until the 31st March 
1944, a I?reference of 4 pence per gallon in respect of light hydro
carbon Oils manufactured in the United Kingdom from coal, shale 
or peat indigenous to the country. As the wodd supply of -oil 
ill very limited, and a8 India has very small oil reserves now that 
Burma has been separated, it might be considered whether some 
.imilar preference should not be given in India to encourage the 
manufacture of motor spirit. from coal. A special plant has to be 
installed in order to recover the benzol, and the coke oven manu
facturers are not prepared to incur the necessary capital charges 
unle8s they 8ee a roosonable prospect eff a fair return especially 
as they have already lost considerable sums on plants installed 
for the manufacture of sulphuric acid and the recovery of sulphate 
of ammonia. 

345. ApPEALS lTNDER THE INDIAN MINES ACT.-Several witnesses 
expres8ed dissatisfaction with the present constitution of Commit. 
tee& under Section 11 of the Indian Mines Act to hoor appeals 
under Section 19 (5) of the Act. Some of us think that it would 
be a Bound plan to tet the proposed Statutory Authority hear such 
appeals, the Chief Inspector of Mines being of course exCluded 
from the Statutory Authority when it sits in an appellate capacity. 
This would substitute. permanent tribunal for ad hoc committees, 
and would make for contilluity of policy and interpretation of the 
law .... The Chief Inspector of Mines does not approve of this, how
ever, and we have therefore decided to recommend that the consti
tution of Committees under . Section 11 should be altered so as to 
-allow of more technically qualified members. We see no rooson 
why the Mines DeJl6rtment should not be represented on such a 
Committe~ if one member is to be a person nominated by the owner, 
agent or manager of the mine concerned in the order appealed 
lIgainst. Nor is there any necessity for a member to represent 
the interests of the persons employed in the mine. We recommend 
that the Committees under Section 11 should be called Appellate 
Tribunals in future, and should consist of a Chairman nominated 
by Government, a representative of the Mines Department 
nominated by the Chief Inspector of Mines, and three mining 
engineers nominated by the Government of India one of whom will 
be Bug/!,ested by the appellant. The decisions of such a tribunal 
should be final and should not be subject to review by Government 
except on a point of law. 

346. FREIGHT RATES FROY THE RANIGANJ FIELD.-At present 
railway freights to Calcutta from all collieries in the Jharia Field 
lIre the same whether by the East Indian Railway or the Bengal
Nagpur Railway. In the Raniganj Field, however, freight is paid 
lIccordin(!' to distance and varies from about Rs. 3-5-6 to Rs. 3-14-0 
11 ton. This often places a colliery at a competitive disadvantage 

N 
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with another colliery producing the same quality coal, and we 
recommend therefore that the applicatio~ of the group system ro 
the Raniganj Field should be .reconsidered. There would probably 
have to be at least three groupll in the Raniganj Field, but the 
principle of regional internal freights to ensure equal competition 
is more usually followed in other countries than otherwise. 

341. RESCUE STATiONS AND' BREATHING ApPARATUS.-Alll our 
technical witnesses were unanimously in favour of the staff at 
central mine rescue stations in the major coalfields being. trained 
in me.thods of dealing with undergrouna fires and the dangers 
arising therefrom in addition to their ordinary training in rescue 
work.· The Chief Inspector of Mines told us that it was at present 
proposed to establish two central rescue stations, one at a suitable 
centre in the Jharia Field, and the other in the Raniganj Field. 
A scheme has been drawn up on the lines of the British RegUlations 
with necessary modifications to suit Indian conditions, and" has 
already been submitted to the Government of India. We think this 
scheme should be introduced and that it will be a satisfactory basis 
from which to commence cool mine rescue work in India. 

348. GAS MASKS OR S~LF-RESCUE ApPARATUS.-If fully-trained 
central rescue stations with necessary apparatus are established as 
above, we think it unnecessary t,o require in addition that gas masks 
or self-rescue apparatus should be kept at the mines, more especially· 
as there is no such legal requirement under the British Regula
tions. We are neverthele~s .of the opinion that gas masks or self
rescue apparatus kept at the collieries might be very useful in 
certain circumstances, but we do not think that they should be 
legally required and would leave this to the owners to decide for 
themselves in the circumstances of each case. If, however,--sucn 
gas masks or self-rescue apparatus are kept at collieries, we would 
strongly advise that they should not be allowed' to be used by any
one except men .who have been tra1ned in their use and understand 
Lheir limitations, and also that every precaution should be taken 
to see that the apparatus is always in good working order. . 

349: AMBULANCE AND FIRST AID WOItK.-Section: 18 of the 
Indian Mines Act has been applied to all coal mines by Bihar and 
Orissa Notification No. 129 of the 14th June 1925 and by Bengal. 
Notification No. 4425-Com. of the 11th June 1925'. In Chapter II 
of the" Rules for coal mines" the following provisions have been: 
made:-

(i) It shall be the duty of the. owner, agent and manager 
of a miI).e to see that adequate arrangements are made 
for the training of men in ambulance work. 

(ii) In every mine in which fifty persons or more are employed' 
, underground during any period of 24 hours, one or more 

of the persons employed according to the sub-joined scale
shall be trained in ambulance work' to the standard of 
St. John's First Aid ·;C~rtificate. {The scale then' 
follows and is one trained· person to every 100 persons 
tomployed underground dl1ri.ng any period of 24 hours.} 
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(iii) IB or al n.ery mine in respect of which Section 18 of the 
Act ~I?phe" there ,hall .be pro~'ided and kept in good 
condItion and ready for ImmedIate use at a convenient 
place on th~ sur~~ce and. also, .if the Chief Inspector 
by an order In wrIting so duects In the case of any mine. 
underground-

Ca) a 8uitably constructed stretcher or stretcher!!; and 
(b) a box or boxes containing a sufficient supply of Buitabfeo 

'plints and bandages, adhesive plaster, boric vaseline. 
cotton wool and tincture of iodine or other suitable 
antiseptic solution. 

We would suggest the following additional provisions:-
(i) At present, there is nothing which requires mine employees 

who have been trained in first aid work to keep their 
knowledge more or less up-to-date. Ambulance competi
tions han been arranged in the Raniganj coalfield, but 
no luch arrangements haTe been made in the Jbaria 
coalfield. We consider that the rules should require 
that every mine employee with a first aid certificate 
should be required to have a refresher course and to comeo 
up for re-examination and renewal of the certificate 
every five years. 

(ii) We would also require that every member of the Buper-
• Tising staff working underground should also be required 

to bve a St. John first aid certificate within a reason
able period, say, 2 yean from the date when the new 
rule 18 introduced. It should be understood of course 
that the work of training the staff should be commenced 
at once. 

(iii) We would also suggest that there should be at least onlt 
stretcher and first aid box for every 100 persons working
in the mine, these appliances to be kept underground at 
suitable places in the various working sections of the 
mine. 

350. PAYllENT OF WAGES ACT.~This Government of India Act 
(IV of 1936) was applied in the first instance to factories ana 
railways, but may be extended by Local Government notificatioIb 
to any industria'! establishment. Under Section 2 (ii) (d) a mine 
or quarry is an industrial establishment. The coal trade ana 
industry has been consulted regarding the extension of the Act to 
coal workings, but no action has been taken yet by the Governments 
of Bengal and Bihar. 

351. The principal provisions of this Act are those which fix th6' 
kinds of deductions that can be made from wages, prescribe a 
procedure for imposing fines, and lay down that the total finet'" 
Imposed in any wage-period shall not exceed half-an-anna in th6' 
rupee of the wa~es payable for that period. It is this last limitlY 
tion that is considered inadequate as a disciplinary measure in coal 
mining. H is felt that safety in mines is so important, while acts 
or omissionll in connection with safety regulations may have such 
serious consequences, that the management should be ahle to inflict 
fines heavy enough to act as a real deterrent. Tampering with a 

- N Z 
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safety lamp in a gassy mine may, for instance, involve many human 
lives, while failure, to attach a drag or back-stay to an ascending~ 
train of tubs may have disastrous results. It has been suggested 
therefore that the extension of the Act to coal mines should be 

,postponed or that. the maximum fine should be...increased to one 
day's wages. We think that the matter should be further 
considered.before any decision is taken. The effect of our Report 

, 'wilt be to tighten up safety regulations and managers will need 
every support in carrying out their difficult duties and tespon-' 
sibilities. ' 

352. EnucATION.-There are Government institutions in the 
coalfields for training sirdars, overmen, managers l and mining 
engineers, but the education oLtheJabour force has been more or 
less neglected. In 1935, the average number of persons employed 
daily in coal-mining was 179,152 of whom 128,041 or 71·5 per cent .. 
worked underground. Most of this labour is drawn from the 
districts around the coalfields and consists of illiterate and ignorant 
cultivators~ ~tate control and comprehensive regulations will not 
achieve their bes&-results unless miners are also educated sufficiently 
to realise the necessity for obeying such control and observing such 
regulations. No miner should be so unenlightened as not to know 
the foolishness and danger of piercing the top of a flame_ safety 
lamp with a pick in order to improve illumiilation. If he. knew 
such things, he would be less of a danger to himself and other 
miners, and'more of an asset to his employer. -, 

, 353~ Compulsory primary education is gradually extending and 
we think that, in Bengal, the Primary Education Act should be 
extended to the Asansol Subdivision of the :aurdwan district as soon 
as possible. At Giridih', ,young boys selected from the primary 
schools are trained in the essential technicalities, of mining at a 
school maintained by the State Collieries. These young' "men 
receive a sound training and are fit to be employed in' comparatively 
responsible positions. 

354. If there were more primary schools conducted properly and 
adequately staffed, the children of the miners would receive 
elementary education in which the syllabus could be,made to cover, 
praCtical instruction in mining and its dangers. Adult labour 
could be provided for on the same lines as are followed success-fully 
in the United States of America with Negro miners, namely, 
lectures, demonstrations," lantern slides and cinema films combining 
recreation with enlightenment. 

355. Each coalfield shou~d be divided into groups of collieries, 
meeting places anddemon~trators being provided for each group. 
Films and slides would be obtained from the United States or else
where at first, but could be manufactured in India later, the main 
object being to illustrate typical mining conditions and demonstrate 

. how accidents could be- avoided or prevented. 
356. The Statutory Authority might function as a kind of 

lIiningo Education Board and obtain the necessary funds part'ly 
from the Government, partly from local authorities such as District 
Boards, and partly from the cess funds. 



CHAPTER XIV. 

The Central Provinces Coalfi..elds. 
351. PUCH VALLEY FIELDS.-The discovery of coal in the Pench 

Valley is credited to Dr. Jerdon and Lieutenant R. H. Sankey who 
visited the area in 1852. The first geological traverse was litade 
in 1856 by Mr. J. G. Medlicott. Various surveys of the field have' 
been II\&de .ince that date, the most recent being that made between 
1923 and 1925 by Dr. C. S. Fox and Mr. W. D. West. Coal 
mining was. ~ommenced in a BDLall way iA 1866 when a mine was 
opened at Barkuhi. The IDost importa~t company' at work is 
managed by Messrs. Shaw 'Valiace & Co. of Calcutta, to whose 
efforts the development of this area, especially in the early days 
of the present century, is largely due. ~ The Bengal-Nagpur Rail
way extended their narrow-gauge line from Chhindwara to &rkuhi 
in 190;), and the first large colliery was opened at Chandameta the 
.ame year. In 1912, the Bengal-Nagpur Railway opened a line 
connecting Na~pur and Chhindwara, and in 1915 the Great Indian 
I'eninsular RaIlway extended their broad-gauge line from Amla to 
Parasia. The ilutput was 1,104 tons in 1905; by 1915 it had reached 
100,000 tons, and between 1926 and 1935 it increased steadily from 
416,708 to over 1·2 million tons. 

358. W ARDRA VALLEY FIELDs.-It is believed that coal was,D.rst 
discovered in this area in 1831., but mining was not <:ommenced 
until 18iO when the Ghugus Colliery was opened. About 1818~ 
after it had been decided to abandon the mine at Ghugus, an im
portant colliery was established at 'Varora by the Great Indian 
Peninsular Railway. The output of this colliery increased from 
64 tons in 1814 to 153,336 tons in 1902.' The mine was abandoned 
in 1906 owing-~ subsidence and fire. This action had been anti
cipated, and cool having been. proved at Ballarpur in 1900 by 
boring, followed by shafts in 1903, operations were transferred to 
that locality. The Ballarpur collieries are now being worked by a 
private firm established mainly by the' enterprise of Sir Maneckjt 
B. Dadabhoy. In addition to the collieries now working at Ballar
pur and Sasti, the Ohug'Us area has been worked by the same 
company who have alllO opened a new colliery at Rajur. A 
numher of small mint'S han alAo been worked near Chanda town 
at Mahakali, Babupet and Lalpet. The output in 1935 from all 
mines in this area was 312,591 tons. 

359. OWNERSHIP AND LEAsEs.-All mine~l rights in the Central 
Provinces are vested in the Local Government. Coal-mining leases 
are executed in a standard form which contains inter alia clauses 
requiring (a) the payment of a half-yearly min~mum rent or royalty,. 
(b) a royalty at the rate of 5 per cent. of the pltmouth value, or two 
annas per ton whichever is greater, of all cool, and 21 per cent. of 
the pitmouth value, or one anna per·ton whichever is greater, of all 

. coal dust, (c) a rent for all surface occupied or. used, (d) the starting 
of milling operations within one year, (e) development in a skilful 

.and workmanlike manner and upon the most approved principles, 
( 181 ) 
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(1) the extension of workings on the strike not to exceed twice the 
extension of workings to the dip, (g) facilities for examination, 

:',inspection and measurement to agents, servants and workmen 
:authorized by the Local Government, and (lL) no mining opera
·tions or workings within a distance of 50 yards from any railway, 
. reservoir, canal or other public works without the previous per
:.mission of the Local Government. 

360. THICI{NESS OF SEAMS AND NATURE OF COAL.-In the Pench 
. Valley, though seveml seams occur, only four are of workable 
',thickness, while of these only the top seam is worked at present. 
'This seam is known as the Pench or Main seam. The thickness 
of the. section worked varies from 4 to 8 feet, above it being Q 

varying thickness of poor quality coal with intercalated bands 
of shale. An average analysis of the section worked is moisture 
16·49 per cent., volatile matter 27·25 per cent, fixed. carbon 46·49 
lper cent., ash 19·77 per cent., and calorific value from 5,468 to 
"6,224. In the Kanhan Valley area, the wqrkable section of the 
main seam varies from 8 to 14- feet in· thickness and an average 

. analysis is moisture 3'02 per cent., volatile matter 29'33 per cent., 
fixed carbon 46·69 per cent., ash 20·96 per cent. and calorific value 
irom 5,226 to 6,515. 

361. In the W ardha Valley there is only one seam containing 
-coal of commercial or industrial value. This seam varies in ~hick
ness from 50 to 80 feet. At the Ghugus Colliery, only 10 feet 
.at the bottom of the seam is workable, while at Ballarpur two 
:sections; 14 and 10 feet thick respectively, have been worked, and 
there are also two other sections about 5 feet thick which are said 
to be of good quality. An average analysis of the coal worked at 
l3allarpur shows, moisture 9·88 per cent., volatile matter 33·67 pel' 
'Cent., fixed carbon 46,26 per cent., ash 14·99 per cent., and calorific 
value 6,200., ! . " ' ! 

362. The coal rapidly disintegmte~ by weathering when brought 
to the surface and cannot be stacked for long. Weare told that, 
where reserve supplies have to be kept in hand, these have to consist 
of better quality Bengal coal. As the· moisture content is very 
high, the coal is extremely prone to fire spontaneously. A pile 
not more than 2 feet high is said to have fired spontaneously on 
the surface in th e course of a few weeks. . . 

363. OUTPUT.-The annual output from aU mines in the Centml 
Provinces has been as follows:-

Tons. Tons. 
1920 491,205 1929 882,331 
1921 712,914 1930 952,371 
1922 675,916 1931 973,040 
1923 548,074 1932 1,049,238 
1.924 679,081 1933 1,234,513 
'1925 708,554 

1934 1,438,980 
1926 635,252 

.1927 666,758 1935 1,526,690 

1.928 732,353 1936 1,505,608 
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The~ figure8 &h01l' that there was no appreciable increase in pro
dur.tlon betw~en 1921 and 1928; from 1928 onwards, output in
cr~ased &teadlly by about 100,000 tons a year, the output in 1936 
being more than double that Jlf 1928. Thi8 increase 'has been due 
principally to demand from the O. I. P. and B. N. Railways, and 
from the mill. in Bombay and Ahmedabad, following modifications 
of fire-boxes and grates of hoilers so that advantage could be taken 
of this coal which i. poor in quality but cheap as compared with 
more distant BOurces. 

364. METHODS OF WOllIUNG.-In the Pench Valley, where the 
section worked seldom exceeds 8 feet in thickness, and only one 
Beam or section of a seam is exploited, the pillar and stall method 
has been adopted. In the 'Vardha Valley, where the section worked 
is of greater thicklless, while in some mines more than one section 
is exploited, the panel system has been more generally used. 

365. In the Pench Valley the depth of the seam from the 
Burlace Beldom exceeds 300 feet, the coal is hard and tough, the roof 
conditions are generally' good, and it has been customary to extract 
more than 50 per cent. of the seam in first working. Practically 

-all the coal is got with explosives. In the Wardha Valley the coal 
is equally hard and tough and fairly good roof conditions usually 
prevail, but a lower percentage hu been extracted in first working. 

366. LoSSES BY COLLAPSES AND FIREs.-In the Pench Valley 
mines, few fires have occurred though a considerable amount of coal 
has been obtained from the extraction of pillars. The quantity 
of coal lost by premature collapses and fires has been very small. 

361. As regards the Wardha Valley mines, only one of the mines 
now being worked has attempted pillar extraction, and hydraulic 
.and-stoll·in~ simultaneously with depillaring has been done there 
to prevl'nt fires and preserve the superincumbent strata intact. As 
the coal usually contains more than ]0 per cent. of moisture, it is 
extremely liable to spontaneous combustion. 

3U8. In the Warora Colliery which, as stated above, W8S com
menced in 1813 and worked until 1906, premature collapses 
and fires did occur. In this mine two seams, 12 to 14 feet thick 
and separated by shale varying from a few inches to 14 feet in 
thickness, were worked upon the pillar and stall system. The 
pillars were irrl'yular in shape and size, the parting left between 
the workings in the two seams was too thin, coincidence of pillars 
and galll'ril'8 in the two seams was not maintained throughout the 
mine, and the pillars in lar!!"e areas were split, with the result that 
the workin~s became unstable and premature collapses and fires 
necessitated the abandonment of the mine. It was estimated that, 
ilut of 12 million tons of coal in the area exploited, only 3,086,220 
tons were recovered. the remaining 75 per cent. of the workable 
ooal being entirely lost. • 

369. PROB&BLE LOSSES IN FUTURE WOllKING.-In the Pench 
Valley mines, conditions are favourable to efficient mining and heavy 
losses of coal should not occur even with ordinary methods con
('lucted in a systematic and workmanlike manner. In one mine 
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visited by us,. ~orkings had b~en done inan:r.:thing but a systematic 
a~d workmanhke manner, pillar.s had been robbed and galleries 
wIdened to such nn extent as to mduce heavy falls of roof render
ing. the coal left in the pillars inaccessible. A certain amount of 
coal in pillars supporting the Great Indian Peninsula Railway line 
has already- .been lo'st, and more is· likely to be lost, unless the 
Une is diverted to allow of pillars being extracted, or unless the 
pillars are replaced by solid stowing . We think ,that diversions 
of the line would ,be feasible and would be less expensive than 
stowing. 

370. In the Wardha VaNey conditions are very di:fferEmt. In 
addition to the cool being extremely prone to spontaneous com
bustion on acco-qnt· of its high moisture content, heavily-watered 
strata lie above the main seam in the Chanda district; if these 
strata are disturbed by pillar extraction' by ordinary methods, 
either the mine will be flooded or such heavy pumping will be 
caused as to render further working an uneconomical proposition. 
Besides, at the Ballarpur iJolliery there are no less than four 
workable sections in the main seam, and the recovery of a reasonable 
percentage of the cool in' pillars is only possible with stowing. 
Moreover,: at this colliery the whole of the considerable area 
exploited is either under the Wardha River or under land which 
is covered bv water when the river is in flood. For this reason 
also the extraction of pillars without stowing is out of the question. 

311. NESESSITY FOR STOWING.-All the witnesses examined at 
Chanda were quite definitely of the opinion that the pillars in the 
mines in that district could not be extracted without stowing, and 
one (W. No. 53) said that without stowing it would be necessary 
to leave from 40 per cent. of the cool in the rise workings to 60 per 
cent. in the dip workings. The conditions described above render 
the extraction of pillars without stowing dangerous both to life and 
to property. We therefore recommend the enforcement of stowing 
simultaneously with the extraction of pillars in the mines in the 
Chanda district in the Wardha Valley area. 

372. All the witnesses examined atParasia in the Pench Valley 
were of opinion that the enforcement of stowing was un.necess~ry 
and we agree with them so far as ordinary workin~ is concerned. 
If the mines are laid· out and worked in a systematic and work
manlike manner, the extmction of a hi.gh percentage of the coal is 
possible without sto~ng. Stowing will, however, be necessary 
even in the Pench Valley to recover coal, under railway lines. 
buildings and other surface features for which support has now to 
be left. 

37'3. NECESSITY FOR CONTROLLING MINING METHODs.-Control 
over mining methods is as necessary in the Central Provinces as it is 
elsewhere. One of the mines in the P®ch Valley visited by us was 
in a deplorable state due to unscrupulous pillar-robbing, while it 
is known that seriol;ls losses of coal occurred at the Warora Colliery 
owing -to improper methods of working. In the past the Local 
Government, as owner and lessor of the mineral~, has not exercisedt 



185 

an.y . real cO'!-trol over mining methods nor employed a competent 
mlDlng engineer to enforce the proper observance of the terms 
of ita leases. The inspections made by the officers of the )dines 
Department have been almost entirely concerned with safety of 
life, and in only two special cases has the advice of the Mines 
Department been asked for by the Local Government <iii questions 
of economical extraction or the proper working of the mines. 
Inspections have been made by District Officers, but these inspec
tion. have been necessarily concerned with. health and questions 
connected with rents, royalties and boundaries, these officers not 
being qlla~ified to insJlect or advise as regards methods of working 
or economical extractIOn. 

374. The reply CW. No. 47) of the Local Government to Question 
54 of our general question~aire was as follows:-

.. Statutory control of mining methods in the interest of both 
safety and conservation should be universal, but the regulations 
ahould be adapted to the particular field to which. they apply 
and not made of universal application all over India. This 
Government considers that regular inspection of all coal mines, 

. with a "View to ensuring that the method of extraction is 
economical and that no considerable supplies of coal are wasted, 
is essential in the interest of Government and is second only to 
inspection for the purpose of ensuring the health and safety 
of labour." 

In our General Questionnaire, Questions 19, 20 a.nd 21 dealt with 
the desirability of prescribing general principles of first working, 
and the prohibition of splitting or reduction of pillars and heighten
ipg of galleries beyond the prescribed limits until immediately 
hefore systematic pillar t'Xtl'8ction. With. two exceptions, the min
ingengineers in the Central Provinces wh.o submitted written 
replies to our questionnaire did not approve of principles being 
prescribed or restrictions being imposed by regulation. After dis
cussion with the Committee, all these witnesses agreed that general 
principles of first working should be prescribed by regulation, and 
agreed also that the malpractices referred to in Question 21 should 
be prohibited on the general lines laid down by us in Chapter IX. 

375. The replies to Question 39 of our general questionnaire, 
which. dealt with the desirability of enforcing a system of packing 
or stowing simultaneously with the extractioa of pillars, showed 
that all the .witnesses working in the Chanda district mines were 
in favour of such enforcement, while the witnesses concerned with 
mines in the Pench. Valley were not in favour of any such. act\on 
being taken. As already stated, we are of opinion that the enforce
ment of stowing simultaneously with pillar extrac~ion is necessary 
in the Chanda area of the 'Vardha Valley, but IS not generally 
necessary in the Pench Valley. 

376. NATU1!.E OF cONTRoL.-In addition to control over first work
ing, further cOl].trol is necessary in t~e interes~s of conservation 
of a national 8~set. 'Vith one exception the witnesses concerned 
with mines in the Pench. Valley stated that any further contro~, 
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beyond that now exercised by the Mines Department, was unneces
sary, while those.connected with mines in the Chanda district were 
entirely in favour of statutory control over mining methods in order 
to ensure conservation, and were in favour of such statutory control 
being universal.' The reply of the Central Provinces Government 
was also favourable to the introduction of statutory control to 
prevent wasteful methods, and it is obviously in the, interest of that 
Government as· a mineral owner and lessor to support measures 
designed to secure more economical extraction of coal. 

377. The controll which we .have suggested by the Statutory 
Authority in Chapter XI would not interfere seriously with present 
methods in the Pench Valley nor would that control be any handicap 
to those working their mines in a proper manner. Fires are as 
likely to occur in the Pench Valley as \n the majority of mines in 
{lther parts of India, and some measure of control at the time of 
pillar extraction to prevent the spread of fire from one part of a 
mine to other parts is equally necessary there. 

318. The ~tatutory Authority would have powers to prohibit 
wasteful methods of mining and to require measures to minimise 
avoidable loss of coal. We have recommended that the staff of the 
Mines Department should be increased and that the officers of that 
Department should be responsible for all underground inspections 
in connection with the functions of the Statutory Authority. Any 
operation or practice likely to lead to undue waste of coal of com
mercial or industrial value observed during inspections of the 
Mines Department officers would be reported to the Statutory 
Authority for consideration and action. The case for the appoint
ment of a Statutory Authority has been fully argued in previous 
chapters, and the arguments used there are equally pertinent to the 
Central Provinces mines. In addition, the Central Provinces Gov
ernment should arrange with the Government of India for the 
inspection of its mines by the Mines Department with reference to 
the terms in its leases regarding methods of working. 

37'9. ApPLICABILITY OF THE GENERAL CESS TO CENTRAL PROV
INCES.-Three or four witness.es connected with mines in the Pench 
Valley were opposed to the proposed general cess on all' coal and 
coke despatched by rail .in or into British India for the purpose 
of financing stowing, research and conservation generally. The 
representatives of mines.. in the Chanda district were, without 
exception, in favour of a general cess for these purposes. The 
Central Provinces Government was opposed to the cess on the 
:following grounds: - ' 

" . . . . neither logic nor justice demands that the cess 
should be collected from collieries which do not stand in need 
of sand-stowing in the interest of either safety or conservation 
or both. The Government recognises that in certain classes 
of mines, particularly in the Chand~ coalfield, sand-stowing 
will probably be necessary in the intereSlt of both safety and 
conservation, but it can see no justification for their recouping 
part of the expenditure from collieries in other coalfields, as 
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for instance,. the Pench Valley coalfield, where admiftedly 
parallel condItions do not exist. National intere8ts no doubt 
demand that both Ilafety and conservation should be provided 
for when a coal mine is worked. But the application of com
pulsory me6sures intended to ensure these cannot be regarded 
by any mine-ow!ler as an abnormal restriction that would give 
him the claim to compensation for part of his expenditure on 
luch meaHures. Each mine or each coalfield has its own advan
tages and disadvantages, and there is no more reason why the 
coal industry in general should finance, even partly, sand
.towing in one mine than there is for its paying the extra cost of 
guarding against floods in another or the extra cost of winning 
hard coal from thin Se6ms in a third. Any increase in the 
price of coal from certain collieries that compulsory sand
.towing may lead to must be borne by the colliery concerned as 
an incident of its business." 

380. Our counter-arguments are as follows in addition to, or 
in support of, those already put forward in paragraph 263 of 
Chapter X:- _ 

Ca) The universal cess will leave all producers and consumers 
in the Ilame relative position as they now are. 

(b) The imposition of the cess on Chanda coal only would 
result in such a severe competitive handicap that the 
mines would have to be closed down as no longer 
remunerative. The Pench Valley coal would gain such 
a competitive advantage that it would soon oust Chanda 
coal from the market. 

(c) The Central Provinces Government admits that, in certain 
classes of "Dlines, particularly in the Chanda Field, sand
stowiD~ will probably be necessary. In our opinion 
there IS no probability about the matter at all. We 
are convinced that the general necessity in the Chanda 
area of the Wardha Valley Fields will be at least equal 
to that in the Jharia Field and greater than in the 
Raniganj Field. With the exception of the coal- lost 
at the 'Varora Colliery, there has been no serious 
accident nor loss of coal up to the present sufficient to 
convince the Local Government of the necessity for 
sand-8towing, but all the coal hitherto obtained has been 
from first working, and the mines are only now reaching 
the stage of development when pillar extraction will have 
to be commenced. Pillar pxtraction by ordinary 
methods in the Chanda area will certainly result in very 
heavy losses of coal and very considerable danger to 
those working in the mines. Without sand-stowing 
the average percentage of recovery will not be more than 
50 per cent., and this is not a prospect which the Local 
Government can view with equanimity. In the Jharia 
and Raniganj Fields there are many mines which will 
never benefit by the cpss, but there are obvious practical 
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difficulties in imposing and collecting a cess differentiat
ing between one field and another, or between one mine 
and another in the same field. Such differentiation 
would give some producers a gratuitous commercial 
advant~ge over others, and wO"Q.ld foster opposition to 
measures which are urgently necess.ary in the interests 
both of safety and conservation. 

The cess proceeds will be used not only for compulsory 
stowing, but also to control section-working, depillaring 
and rotation of working, and to assist research and the 
education of miners (see paragraphs 343 and 356 ante). 

381. As regards coal. from Indian States, there seems to be no 
-valid argument against the cess being levied on' that coal when 
brought into British India for competition with coal produced in 
British India which will be paying the cess. 

382. RAILWAY FREIGHTs.-Some of the Central Provinces wit
nessses voiced a 10001 grievance against certain railway freights 
which jj.re said to operate telescopically in favour of long-distance 
coal traffic from the Bengal and Bihar Fields. We did not examine 
this grievance in any detail partly because it does not come directly 
within our terms of reference, and partly because it is, we under
stand, to be fully gone into shortly by the Railway Rates Advisory 
Committee. 



CHAPTER XV 

Suxv.mary of Conclusions and Recommendatio~s. 
383. The conclusions and recommendations in our Report may 

be IUmmarised a8 follows:-

(l) Advantag~s and disadvantages of the panel system dis
cussed. With principles of first working laid down by regulation 
the necess~tl Jor the p6nel system will be considel'6bly reduced. 
Where it is the intention to extract pillars in conjunction with 
simultaneous stowing, the p6nel system is unnecessary. (Para
graphs 35-40.) • 

(2) The advantages of Btowing have been known for many years, 
but individual action h,s not been possible generally because of the 
competitive disadvantage imposed by the additional cost. The only 
effective action possible is by Government initiative and interven
tion. (Paragraphs 42-43.) 

(3) Though there have heen contributory causes such as the 
general economic depression, the indifference of landlords to their 
own interests and the inaction of Government in the face of a 
growing national emergency, it is undeniable that the trade Bnd 
industry is itself mainty responsible for its unsatisfactory condition. 
(Paragraph 51.) 

(4) The present low prices are due to the interaction of keen 
competition and decreased demand due to the general depression. 
(Parograph 53.) • 

(5) Production costs of nine companies discussed. (Paragraphs 
54-56.) 
l (6) The managing agency system, though it may have answered 
,he requjrements of the coal trade as distributors and profit-pro
ducers, has not been an ·unmixed advantage to the coal industry. 
(Paragraph 57.) 

(7) The difference between the sound mining or safety point of 
view and the rommercial or profit-making point of view explained. 
(Paragraph 57.) 

(8) A new spirit of co-operation and co-ordination among con· 
trolling firms is essential if conditions are to be improved and fresh 
J"el)ledies tried. (Paragraph 59.) 

(9) A trade union among managers is required to safeguard them 
against arbitrary dismissal and to ensure reasonable continuity oj 
employment in the same mine. (Paragroph 59.) 

(10) The ~egal liability of OWl,lers and agents for methods of 
working should be made clear. (Paragraph 59.) 

(11) Agents should be required to have at least the qualifications 
,of the managers working under them. (Paragraph 59.) 

( 189 ) 
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(12) Public attentiqn has been drawn to the cool trade and 
industry because of the serious mining accidents that have occurred 
during the last two or three years. (Paragraph 60.) . 

(13) Some accidents are directly connected with \vasteful 
methods and practices; other have no connection with methods of , 
working. ~ccidents are bound to happen, but steps should be 
taken to prevent conditions arising which cause accidents or magnify 
their consequences. (Paragraph 61.) 

(14) Examination of recent fatal accidents. tP,aragraph 63.) 

(15) "Waste" means underground waste and does not include 
waste caused during any process of distribution or consumption 
subsequent to extraction from the mine. (Paragraph 64.) 

(16) The average waste of coal is about 50 per cent. of which 
all but 10 per cent. would be saved by stowing. This 10 per cent. 
waste must probably always occur in order to keep the mine safe. 
The 50 per cent. waste is mad'e of 15 per cent. in sections left. 
15 per cent. in barriers, 15 per cent. in actual depillaring, and I) 
reI' cent. in fires and collapses. (Paragraph 64.) 

(17) Avoidable waste defined as all waste which is not incidental 
to a proper and efficient working of the system of mining that is 
being followed. (Paragraph 65.) 

(18) National interests require that all kinds of a.voidable waste 
should in future be strictly controlled and prevented as far as 
p<lssible. (Paragraph 67.) 

(19) The seams of the Raniganj series are more aiable to 
spontaneous combustion taan those of the Barakar series. Of the 
Raniganj series, the seams in the eastern section of the Field are, 
oecause of their higher moisture content, more liable to fire than 
the seams of the western part. As regards the Barakar series, 
seams Nos. 13, 14 and 15 are the most liable to spontaneous com
bustion, but fires have also occurred in seams Nos. 10, nand 12. 
The seams in the Bokaro and Karanpur Fields are very liable to 
sp<lntaneous combustion, but those in the Giridih Field are com
parative1y less liable. (Paragraph 78.) 

(20) In the seams of the Barakar series' below grade II in 
quality, which have an extremely low moisture and low volatile 
and high ash content, the danger of spontaneous combustion is 
extremely remote. As regards seams in the Raniganj series with 
their high moisture and high volatile content, they are all liable 
to spontaneous combustion even when below grade II in quality. 
(Paragraph 79.) 

(21) "Period of incubation" defined as the period between the 
first heavy fall of roof in a goaf up to the first evidence of heating. 
The period of incubation varies with the ventilation conditions, the 
nature and quantity of the coal left, and the depth from the sur
face. It varies from a few weeks to two years, 9 to 18 months being 
the general average. (Paragraph 80.) 
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(22) .. Fire area" include8 not only an area-actually under fire. 
hut alllO one which hal been _led off on heating being discovered 
and hal never been ~pened .ince. (Paragraph 81.) 

(23) LoSI of coal from collapsea and fires discu!lsed with statistica. 
up to the end of 1927, and from 1928 to the end of 1936. (para
graph8 84-92.) 

(24) The cause of the Bagdigi explosion discussed with reference 
to the question of the generation of gases by inundations. The 
generation of water gal in the manner suggested is largely a 
hypothesi., and 8 combination of conditions favoure.ble to th~" 
~neration of luch gas would be extremely rare in actual practice. 
(J'aragraph 96.) -

(25) Explosions in mines discussed with reference to fatat 
casualtiel and the presence of fire-damp. (Paragraphs 97-104.) 

( 
(26) Electric safety lamps, though more expensive, are prefer-

able in Indian mines to flame safety lamps. (Paragraph 105.) 
(27) Explosions by an ignition of fire-damp may be accentuated 

and carried through the whole mine when coal-dust is presentr 
(Paragraph 108.) , 

(28) Coal-dust explosions ha~e occurred where the igniting
medium hat quite definitely not been fire-damp. The danger from 
cool-dust in aU mines should therefore be guarde(J againstr 
(Paragraph 112.) 

(29) Conservation should make available safely the maximum 
quantity of extractable coal of commercial or industrial value. 
Without further research, a policy of cool conservation should on[y 
cover utilisation by those whom Government already controls. 
(Paragraph 116.) 

(30) Reserves of ~ood quality coal in India discussed with figures. 
up to the end of 1936. (Paragraphs 119-124.) 

(31) The lile of the reserves of all good quality coal is 122' 
years. The life of the reserves of coking coal of good lJ.uality is' 
62 years. The life of the reserves of all good quality coalm Jharia 
is 81 years,. and of coking coal 57 years. (paragraphs 125-129.} 

(32) The reserve8 of iron ore, even of good quality only, far
exceed the available reserves of coking coal. (Paragraph 130.) 

(33) No measures of conservation in the interests of the iron and" 
steel companies alone wouid be justified. Any leg-al measure ol 
Mnservation should apply to all good quality coal and should be
introduced as a matter of public policy in the interests of the
community as a whole. (Paragraphs 135-136.) 

(34) The permanently-settled zemindars in Bengal and Bihar
have not controlled their lessees properly even in their own interests, 
and have in consequence not only lost royalties on large quantities 
of coal, but have also caused the country's coal resources to be
correspondingly depleted. (Paragraph 139.) 
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(35) The proposed Statutory Authority should be given power 
to supervise and control the terms of new leases so far as technical 
matters are concerned. Subsequent salami for allowing extraction _ 
(If pillars should be prohibited. The controil. should extend to 
securing leaseholds of adequate sizes and more or less rectangular 
boundaries, and also periods of leases s.ufficient to facilitate the use 
(If sound mining methods. (Paragraph 139.) 
. (36) . The average percentage of output now being obtained from 
pil~ars is over 60. This percentage wiN go on increasing as the 
virgin areas and seams awaiting development diminish until, as the 
resources approach exhaustion, the whole output will have to be 
recovered from pillars. (Paragraph 140.) 

(37) The percentage of coal likely to be recovered from standing 
pinars will not be more than 60 per cent. in the Raniganj Field, 
while it is extremely doubtful whether it will reach 50 per cent. 
in the Jharia Field. These percentages take into account wastage 
both from present methods of working and from collapses and fires. 
(Paragraph 143.) 

(38) When depillaring is done, stowing win be at least as neces
sary in the Bokaro and Karanpur Fiellds as it is now in Raniganj 
and Jharia. tParagraph 144.} _ 

(39) The only object of the Government of India. and the Indian -. 
Coal Committee of 1925 was to improve the quality of export coal 
and to regain foreign markets. The Committee's suggestion was 
tltat a Grading Board should be established to grade collieries which 
produced coal for export. The Act as passed allowed the grading' 
of c6al of al[ or any of the seams or of a part of Q seam, and this 
provision has enabled grading to be extended' to coal not intended 
for export with the result that almost all coal produced in the 
Bengal and Bihar Fields is now offered and bought under the 
Grading Board classifications. (Paragraph 148.)' 

(40) The foreign export trade, though insignificant as comp~red 
with the internal trade, is diminishing steadi[y. Besides authorita
tive and reliable grading, the export trade is assisted by other 
concessions not enjoyed by the internal trade. (Paragraphs 
149-151.) . 

(41) Section-working as a method of commercial exploitation has 
grown considerably since the Coal Grading Board 'Act of 1925 was 
passed, partly owing to the facilities provided for grading on which 
consumers think they can rely, and partly owing to [ow prices and 
generally unfavourable market conditions. (Paragraph 154.) , 

(42) The grading system has introduced a standard classification 
of Indian coals by uniform methods of sampling and analysis, 
~nd this classification has enabled consumers to have a definite basis 
for their orders as long as the coilliery remains on the grading list. 
Stability both during first working and depillaring has also been 
improved because galleries have not been so high as when the 
'Whole seam was wOl'ked at once. Yet avoidable waste of coal of 
commercial value has increased appreciably, while the danger of 
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me followiDg local and main falls of roof has also been increased. 
(Paragraph 155.) 

(43) The only satisfactory solution is to stop the grading of 
.sections of seams and cancel the existing certificates of such grading. 
If any colliery, which has had' its grading certifioote cancelled, 
applies for a fresh certificate for the 'whole seam, it should be 
.1l01\"ed to have this without any charge. All that is necessary to 
.give e1fact to this recommendation is to amend Section 4 of the 
Coal Urading Act by omitting the words" or of a part of a seam ". 
-(Paragraph 157.) 

(44) The effect of our recommendation on the export trade. 
'(Paragraph 158.) 

(45) Export of non-graded coal should be prohibited. (Para
graph 159.) 

(4G) The effect of OUI' .recommendation on the internal trade. 
'(Paragraph 160.) 

(47) The surplus funds and future net actual income of the Coal 
Grading Board Bhould be handed over to the Statutory Authority 
:and added to thejroceeds of the general cess for the benefit of the 
-cO&l industry an trade aB a whole. (Paragraph 16l.) 

(48) The amount of coal which is locked up under railways, 
and which, without ad'equate Btowing, will have to be sacrificed for 
aupport, runa into hundreds of milHona of tons. The compensation 
~ayable on luch coal left for support, calculated in terms of work-
109 profits, would amount to much more than the railway adminis
·tration can contemflate with equanimity, while its compulsory 
payment must recoi mainly on the coal tNde as a whole._ (Para
graph 162.) 

(49) The general problem of coal locked up under railways is 
-complicated. Apart from considerations of conservation and extrac
·tion of all coal within mining possibilities, the idesl arrangement 
would be one in which all the parties concerned were directly 
'interested in economising support as much as possible. The Land 
Acquisition (Mines) Act of 1885 confers a statutory right to com
pensation for coal required for vertical support. This right has 
been nominally relinquished by mine-owners under stress of circum
stances, and it remains to be seen how far the Assisted Siding 
Af!Teements have deprived mine-ownera and others of their statutory 
rights. Tlrere has been no authoritative legal decision re~arding 
the e1fect of the Assisted Siding Af!Teements in extinguishin~ or 
limiting the statutory right to compensation granted by the 1885 
Act. (Paragraphs 16.1-1G8.) ! 

(50) Whatever the legal position may be, the only satisfying 
remedy is to stow the void crested by removin/!, coal from under 
·the railway lines with some incombustible material which gives as 
-secure support aa the coal itself. (Para/!'Taph 169.) . 

(51l The railways should contribute towards the cost of com
"pulsory atowin/!, by collectin/!, the general cesa without charging any 
-t'ommission. (Paragraph 171.) 

o 
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(52) The Government of Bengal has locked up large quantities 
of coal under the Grand Trunk Road. The Local Government's. 
attit~de is oppdsedto any general policy of conservation of good 

. qualIty cool. The Local Governll1ent should therefore lease this. 
coal and permit it to be recovered, even without stowing, so fal' 
as the Chief Inspector of Mines thinks will not prejudice the safety 
of the Road. With stowing directed by the proposed Statutory 
Authority, all this coal should be recover~ except what has already 
been lost for ever. (Paragraph 173.) 

(53) Section 84 of the Bengal Tenancy Act should be amended 
so as to allow the same procedure as obtains under the Chota N agpul' 
Tenancy Act for the acquisition of a holding or any part thereof fol' 
the purpose of mi.ning. (Paragraph 175.) 

(54) 'Vaste~ul methods are found both during prosperity and 
durmg depreSSIOn. (Pa;ragraph 178.) . 

(55) There has been a world-wide economic. trend away from 
the competitive ideal towards formulas of public control.· In aU 
parts of the world, public control over production, distribution and 
consumption has been tightening. (Paragraph 180.) 

(56) The case for rationalisation is particulavly strong so far as 
coal mining is concerned. (Paragraph 182.) 

(57) The steps taken in this direction in Great Britain, Germany,. 
the United States of America, France and certain other countries. 
(Paragraphs. 183 to 191.) 'I 

(58) Objections have always been made against any innovations; 
.considered likely to dect profits. This old, but now obsoleseent,. 
attitude has been waived aside in Great Britain and will almost 
certainly meet with the same fate in this country. State c{llltrol 
of coal output and prices must pome eventually in India unless there
is a radical change in the psycht>logy of the cool trade. There is. 
considerable scope for rationalising not only the various elements 
of the coal trade end industry, but also the activities of landlords, 
mine-owners, railways and the iron and steel and other industries. 
All this should be an essential function of the proposed Statutory
Authority after it has dealt with the more urgent problems of safety 
and conservation. (Paragraphs 192-193.) . 

(59) The case for State control in order to prevent avoidable· 
waste and secure conservation of available reserves is very much 
stronger now because the proportion of coal won from pillars is so· 
much greater, bec-ause the waste, damage and danger during pillar 
extraction are all very much larger than during first working, 
because the alarmingly limited extent of Indian reserves of cool ot 
good quality has been established scientificaHy, and' because the 
coal trade and industry is now in a parlous plight from which there· 
seems to be no hope of ilxtriration by its own efforts. It has become· 
the duty of Government as representing the existing community, 
and as trustees of posterity, to step in and impose some definite· 
line of action upon the cool trade and industry. (Paragraph 194.)\ 
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. (GO) The original intention wa. to hand over the work of the 
Coal Grading Board to the coal trade within a comparative short 
time after the Act came into force in 1925. Eleven years have 
.ince puaed. and the Chief Mining Engineer'8 Department i8 8till 
in charge because it i. admitted that the coal trade cannot do the 
work aa cheaply nor with the 8ame efficiency and disinterestedness. 
(Paragraph 195.) 

(61) A. regard. the State Collieries, all that can reasonably ~e 
expected hBi been done by the State Railways agreein~ to furchase 
two-third. of their coal requirements from the collienes 0 limited 
companie. and private owners. Similar limits might be applied 
to the purchaae. ot Company-managed railways obtaining their 
coal requirements through the Chief Mining Engineer to the 
Railway Board'. (paragraph 196.) 

(62) In the circumstance8 described above, State initiative and 
State intervention constitute the only remedy and are already over
due. (Paragraph 198.) 

(63) The amount of State control necessary in any particular 
country mU8t depend on the nature and urgency of the situa.tion, 
and the .ituation in India demands al m~ch control .as is possible 
without nationalising the minel or the royalty rights. (Paragraph 
199.) 

(64) Until the temporary legislation of 1936, the law restricted 
State control to safety of life without any provision for safety of 
property. Even ae re~de safety of life, the powers of the Mines 
Department were more protective than preventive. (Paragraph 
200.) 

(65) The amending Act of 1936 was followed by several Tem
porary and Supplementary Regulations. It empowered interference 
tor the first time with conditione likely to cause danger, or likely 
to result in or aggravate accidents, and provided a speedy remedy 
for conditione of apprehended danger or such are likely to cause 
danger. All thie marked a great advance, but the legislation and 
regulations will only remain in force for two years unless 
permanently enacted meanwhile. (Paragraph 201.) 

(66) Practically every witness agrees that the temporary legis
lation and regulations should be made permanent. (Paragraph 
202.) 

(61) General principle! of first or whole working should be laid 
down by regulation with certain safeguards. (Paragraphs 203-
208.) 

(68) In the case of seams which it iB intended to work in more 
than one section, the best plan will be to prescribe by regulation 
that the lay-out of projected workings of all 88ams which are being 
110 worked, or are about to be 110 worked, should be submitted to the 
Statutory Authority for approval before any coal-getting is done. 
(Paragraph 209.) 

. (69) 'fhe ahove principle! of first working and section-working 
will continue in force until systematic depillaring operations begin. 

02 
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It should be laid down by regulation that no departure from these 
principles will be allowed mort" than two pillars' length ahead of 
the pillar that is being extracted or from the point at which pillar 
extraction is about to begin. (Paragraph 210.) 

(70) Control over depillaring operations will also be essential 
and should be exercised by Statutory Authority by examining 
and approving plans of proposed depi]laring operations. (Para
graphs 211-212.) 

(71) The Statutory Authority should also control rotation of 
working. (Paragraph 213.) 

(72)' Control over accumulations of gas in goaves is also neces-' 
,sary. Each case will have to be judged on its own merits. The 
-Chief Inspector of Mines will be the authority to prohibit the 
-extraction of pillars in gassy seams except in conjunction with 
.stowing. When he passes such an order, the mine--owner concerned 
wiH apply to the Statutory Authority for financial assistance in 
.connection with the compulsory st.owing. (Paragraphs 214-218.) 

(73) The. use of electric safety lamps would reduce the danger 
af accumulations of gas, but would not be a sufficient remedy by 
itself. Electric safety lamps are the next best protective to stow
ing, but ~s expelled may also be ignited in other ways. The 
best plan IS to eliminate the chance of gas accumulating in goaves 
and this can only be done by compulsory stowing with financial 
assistance. (Paragraph 219.) ~ 

(74) The advantages of stowing and various kinds of stowing 
ere described. As sufficient supplies of water and sand are usually 
available, hydraulic sand-stowing is the most suitable method in 
the coalfields of India especially as the gradients of the seams are 
for the most part favourable. (Paragraphs 220-2?1.) 

(75) The available figures indicate that the supplies of sand in 
the Damodar, Barakar and Atljai Rivers are more than sufficient 
for all requirements even for wholesale sand-stowing. Any sand 
removed for sand-stowing from t.he fixed deposits would be replaced 
every year by the current accounts during the monsoon floods. 
{ParagrapJ:ts 222-226.) 

(76) Other stowing materials, such as broken stone, alluvium, 
etc., are also available in large quantities. (Paragraph 227.) 

(77) The difficulties of the transport and distribut.ion of sand 
to stow collieries are not insurmountable. The only two means of 
transport capable of dealing with large quantities of sand are 
railways and aerial ropeways. (Paragraph 228.) 

(78) The suitability of railways for the proposed transport of 
sand discussed. (Paragraphs 229-230.) 

(79) The suit.ability of aerial ropeways discussed. (Paragraphs 
231-233.) 

(80) Conjectural estimates of expenditure on ropeways are given, 
but it is difficult even to arrive at even an approximate figure 
without a full and detailed survey of the whole problem. (Para-
graphs 234-236.) « . 
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(81) Transport by aerial rope.ay il the mOBt generally applic
abl. method lor collieriH lying ., a distance from the riven. A 
~uaJ .y.tem of rail,,·.y. and rope,,"aYI may be of use in &omit 
Instance8. (Paragraph 241.) 

(82) The mOllt eatidactory arrangement for the supply and distri
bution of nnd would be by a public supply company in which 
Oovernment should hold at least 51 per cent. of the shares. (Para
graph 248.) 

(8:) The effect M compulsory Btowing in the Raniganj and 
Jharia f'ield. would be that the life and productivity of the 
collieriH would be almost doubled. This estimate contemplate. 
that compulsory .towing will be universal in thick seams, but this 
will not be practicable at first. In the beginning, the determining 
eriterion will be the urgency of the danger or the urgency for_ 
('Onservation a!!"ninst immediate 108s of conI. (Paragraph 249.) 

(84) CompulllOry stowing will have to begin first in certa.in areas, 
conditions and seams. (Paragraph 250., 

(85) All collieries which are already ltowing voluntarily should 
be "ocoura~d to ('Ontioue and be alsisted. Collieries wishing to 
Btart stowing voluntarily after the J!'eneral cess is imposed Ihall 
submit their plans and estimatel to the Statutory Authority, and 
the latter Ihould decide in each ease the most equitable terma 
on which stowing Ihould be assisted. (Paragraph 251.) 

(86) The anrage COBt of extracting and loading sand by manual 
labour, and of haulage to the loading bunker of a distributing 
ropeway, would be 1 to IJ annas per ton. The average cost of 
transporting sand by aerial ro{>ewaya would be between ·15 and 
1 anna per ton-mile. AuumlDg that the average distance for 
which I18nd will have to be transported is 6 miles in both Fields, 
the cost would be 5l annas to 7l annaa per ton of sand delivered 
at the colliery. These fiJ!'Ures do not include any provision for 
royalty or other eharge on the sand itself. (Paragraph 253.) 

(87) The average cost of underground 8towin~ is estimated at 
from" annas to 7 annaa per ton of sand, but this is necessarily 
only a very approximate estimate. (Paragraph 255.) 

(88) Assuming that on the average 50 per cent. of coal has. 
been f'xtracted in first working, 2·7 tons of sand would be required 
to r~lace every ton of coal recovered. The average cost of stowing 
per ton of coal recovered from pillars will vary from Rs. 1-9 to 
Rs. 2-7 for complete stowing and for transport of Band from B 

distance of 6 miles. The cost will be considerablv less when it 
can be distributed over the who'le output of a colliery. The average 
cost of total replacement per ton of coal raised from virgin areas 
will be from 12·8 annas to Rs. 1-3-6 again with an avera~e distance 
of 6 miles. (Paragraph 256.) 

(89) The above figures of the eost of stowing would be reduC'.ed· 
by I18vinga on certain items. (Paragraph 257.) 
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(90) It should be considered what steps should be taken in the 
national interellt to prevent the owners of ,sand rights from pro
fiteering or selling at such an inflated price as will interfere finan
cially with stowing operations. (Paragraphs 258-259.) 

(91) Compulsory stowing for purposes of safety and conserva
tion 'should be financed by a general cess on all coal (including 
soft coke) and hard coke (unless the coal from which it has been 
made has paid the cess already) despatched by rail in and into 
British India. The cess would be collected by the railways as a 
surcharge on railway freight from the party paying that freight. 
and would be credited to the Statutory Authority under the same 
procedure as is now followed under_the Indian Soft Coke Cess 
Act VIII of 1929. (Paragraph 260.) ~ 

(92) The above cess should be at the same'rate on all qualities 
of cool and should be applied universally to all coalfields. (Para
graphs 261-263.) 

(93) Th,e cess shoulq be accompanied by an equivalent counter
vailing import duty on foreign coal and coke, and an equal draw
back' on coal and coke exported to foreign countries. (Para
graph 264.) 

(94) The cess rates should be 8 annas a ton on coal (including 
80ft coke) and 12 ann as a ton on hard coke (assuming that It. tons 
of coal is necessary to manufacture 1 ton of hard coke). These 
rates should remain in force for the first three years and should 
be reconsidered at the end of that period. (Paragraph 265.) 

(95) The impact of the cess will fall on the consumer, but. its 
incidence will be determined by market conditions of demand and 
supply. :Further, though pit-head value may be raised by the 
amount of the cess, the proportional increase in the price paid 
by most consumers will be mooh less. (Paragraph 266.) 

(96) Landlords should contribute directly to the cess by paying 
10 per cent. of the royalties actually received by them each year. 
Where no royalties are, being paid because royalty rights have 
been acquired by the mine-owner, or where only a dead rent is 
being paid, it should, be assumed that ro'jalty rights are worth 
4 annas a ton on coal despatched less dead rent, if any, and 10 
per cent. should be paid on the net amount. (Paragraph 268.) 

(97) The contribution of Government should. take the form of 
paying for the extra staff of the Mines Department, for part of 
the permanent staff of the Statutory Authority, and for research 
to thp. extent proposed later. In. addition, plant and machinery 
for stowing' purposes imported by, or under a certificate from, the 
Statutory Authority should be allowed into the country; free of 
import duty. (Paragraph 269.) , 

(98) Assistance for underground stowing should be limited to 
a supply of free sand at the colliery for the first three years when, 
the eight and twelve annas cess rates are in force. (Paragraph 270.) 
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, {100) The Statutory Authority should be able to make advances, 
when satisfied that luch advences are necessary, for the purchase 
of pipes and plant by collieries where stowing has been ordered. 
(Paragraph 212.) , 

. (101) Functionl of the proposed StatutOry Authority dealt 
WIth. (Paragraph 273.) 

(102) It will be better not to attempt even a transient definition 
of coal of commercial or industrial value. The Statutory Authority 
ehould decide each case with reference to the particular circum
ltance. including lafety, and with reference also to the time at 

,1I'hich the decision has to be taken. (Paragraph 274.) 
(103) The Mines Department should be represented on the 

Statutory Authority and should be the executive agency of that 
Authority 10 far al to underground operations are concerned. 
(Paragraph 215.) 

(104) The orden of the Statutory Authority should be final as 
.'eglud. all its functions. (Paragraph 276.) 

(105) T~e Statu~ry Authority should "be an expert and. not a 
representatIve body. It should have an independent ChaIrman, 
with the Chief Inspector of Mines, one commercial expert and 
three mining experts as members. (Paragraphs 278-279.) 

(106) The independent Chairman should be a senior Govern-
Ineut official. (Paragraph 280.) , 

(101) The Chief Inspector of Mines should be a member of the 
Statutory Authority because safety and conservation are very 
nearly allied, and it will usually be difficult in practice to deter
mine whether compul80ry stowing is necessary in the interests of 
safety or of conservation. (Paragraphs 282-283.) 

(109) The Chairman should be a whole-time officer paid by 
the Government of India. The other members, except the Chief 
Inspector of Mines, should be paid fixed feell plul first class travel
ling allowances for attending meetings, their fees and allowances 
being paid out of the cess funds. A Secretary with accounts 
experience and some knowledge of finance, and a qualified Rope
way. En~ineer, should. be appointed and peid by the Government of 
India. The subordinate staff appointed by Chairman should be 
paid out of the cess funds. (Paragraphs 284-285.) 

(110) The staff of the Mines Department should be increased. 
The salary of the Chief Inspector of Mines should be raised to a 
maximum of Rs. 3,000. (Paragraphs 286-289.) 

(111) Changes in the Act and Regulations considered neces
sary. (Paragraphs 290-328.) 

(112) AI there are financial and other dfficuIties in nationalising 
mines, or nationalising royalty-rights, or nationalising undeveloped 
properties, control on the iines suggested earlier in the Report 
iR the wisest policy for India at present more particularly in the 
e1isting stage of her political evolution. (Paragraph 329.) 
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. (1~3) The possibility of a Central Marketing Agency should be
investIgated. (Paragraph 330.) 

(114) The Statutory Authority should be empowered to arrange
voluntary amalgamations if possible and then proceed to compulsory 
amalgamation if the owners will not come to terms. (Para-
graphs 331-332.) . 

CLl5) The Statutory Authority should be empowered to adjust 
irregular boundaries on equitable terms, and transfer areas which 
cannot be worked from the parent property to an adjoining property 
from which they can be worked. (Paragraphs 333-335.) 

(U6) The Statutory Authority should be empowered to take
over abandoned properties on fair terms and either work them 
or armnge for them to be worked by some other owner on suitable· 
terms. (Paragraphs 336-337.) -

(U7) If a policy of conservation of good quality coal is defi
nitely adopted, Government must be consistent in its application 
by assisting conservation as regards the utilisation of coal by 
agencies under its control. The G. 1. P. Railway is already using 
for its locomotives Central Provinces coal of inferior quality, and 
other railways near the Bengal and Bihar Fields might be required 
to adopt the same policy. (Paragraphs 338-339.) 

(U8) A Coal Research Board should be set up and financed 
partly by Government contributions and partly out of the cess 
funds at the disposal of the Statutory Authority. The Coal 
Research Board should be under the Statutory Authority. (Para
graphs 342-343.) 

(119) It should be considered whether any preference; similar
to the one allowed in Great Britain, should be given in India to
encourage the manufacture of benzol as a motor spirit from coal, 
(Paragraph 344.) 

(120) Appeals under section 19 (5) of the Indian Mines Act" 
should be heard by Appellate Tribunals consisting of a Chairman 
nominated by Government, a representative of the Mines Depart
ment nominated by the Chief Inspector of Mines, and three mining 
engineers nominated by the Government of India, one of whom 
will be suggested by tb,e appellant. (Paragraph 345.) 

(121) The introduction of the group system of railway frei!rhts. 
in the Raniganj Field should be reconsidered. (Paragraph MG.)-

(122) The scheme for two Centml Rescue Stations in the Jharilt 
and Raniganj Fields should be adopted. (Paragraph 347.) 

(123) The keeping of gas masks or self-rescue apparatus in mines 
should not be required by regulation, but such appamtus may be
very useful in certain circumstances. (Paragraph 348.) 

(124) Certain provisions should be added to the existing rules 
regarding ambulance and .first aJd work. (Pamgraph 349.) 

(125) The application of the Payment of Wages Act to coal 
mines should be furt.her considered before action is taken. (Par!\,

-graph 351.)-
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(12~) The Statutory. Authority might function as a milling
educatIon board and obtalD the necesa;ary funds partlv from Govern":' 
ment, partly from local Buthorities, and partly from"the cess funda 
(Paragraphs 352-356.) • 

(127) Pillar. in the coal mines of the Chanda district coui<l 
not be extracted without stowing. Compulsory stowin~ should. 
therefore be introduced in these mines. (Paragraph 371.) 

(1.28) Compul80!7 stowing for ordinary purPoses is not neces
sary lD the Pench '\ alley area, but will be necessary to recover coal 
under railway line., buildings and other surface features for which. 
support- h81 now to he left. (Paragraph 372.) 

(129) Control over mining methods is as necessary in the Central. 
Province. as elliewhere. (Paragraph 373.) 

(130) The measures of control suggested as regards first working,. 
Iection-lI'orking, depillaring, etc., for the Raniganj and Jharia 
Field. should also he introduced in the coalfields of the Central 
Provinces. (Paragraphs 374-378.) . 

(131) The Central Provinces should arrange with the Govern
ment of India for the inspection of its mines with reference to the. 
term. in its leases regarding methods of working. (Paragraph 
378.) 

(132) The general cess should apply to all the fields in the. 
Central Provinces. (Paragraphs 379 .. '380.) 

The signatories of this Report other than Mr. Nag and< 
nr. Krishnan desire to add the following observations with refer
ence to the lIa-called "Supplementary Note"· attached., to the· 
Report. Mr. Nag and Dr. Krishnan begin by saying that they· 
agree with all our recommendations regarding safety and conserva-. 
tion, and think that they should be given effect to immediately, 
but they add that the proposals regarding conservation do not gG. 
far enough. They then go on to suggest their remedy of nationalisa
tion of royalties followed by nationalisation of mines, but they· 
support these recommendations by detailed criticisms of some of our· 
more important and fundamental proposals with the idea apparently
of establishing that these proposals (with which they have in the 
beginning expressed concurrence and suggested immediate action 
on) are so unsound and unworkable that they will not produce t~e 
desired results. These two gentlemen are of course entitled to theIr· 
own opinions, however paradoxical these may appear, but we feel 
bound to sav that it is most regrettable that we were not informed 
of their intention to make these criticisms until we had practically 
finished our discussions on the draft· Report. It is true that some
of the criticisms were referred to and raised in argument now an.t 
again while the witnesses were being examined and the t.erms of our
Report discussed, but not one of them was expressed when our 
conclusions on every point were arrived at and were recorded' 
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'6S a basis for the Chairman to draft the Report on. Dr. K~ishnan 
-has explained this by saying that, as one debated point, which is not 
-again raised directly in the Note, was decided against Mr. Nag's 
opinion by a majority vote, they did not think it worthwhile making 
-any further criticisms or objections until they could do so in this 
." Supplementary Note". We regret very much that some of our 
-l'ecommendations should have been attacked by criticisms from two 
of our own members, but we are still confident that all our recom
mendations are sound, and that they go as far -as can reasonably 
be expected at present. The whole problem is admittedl? a difficult 
'One and we have done our best to suggest practica solutions. 
We should not be surprised if far more people say that our proposals 
<go too far rather than that they do not go far enough. With these 
remarks, we must now leave our work to be judged and acted on by 
'Others, only adding that it will be disastrous if no action is taken, 
.:and that any action that is taken should be taken as expeditiously 
:as possible. 

. (Signed) 

M. IKRAMULLAH, 
Secretary, 

10th April, 1937. 

(Signed) 

L. B. BURROWS 
(Chairman). 

J. C. COYAJEE. 

J. MACKIE. 

H. K. NAG. 

N. i3ARRACLOUGH. 

M. S. KRISHNAN . 



SUPPLEMENTARY NOTE. 
1. The Vommittee'a terms of reference contain two main subjects 

for inquiry_afety and conservation. Recommendations have been 
made with regard to both, and we are in accord with our colleagues 
on all m88su~es which they recommend with regard to safety. 
But thOll8 suggested for ensuring conservation, although urgent 
and IIhould be given immediate eft'ect to, for arresting the aggrava
tion of oonditiona and for preventing waste, are, in our opinion, 
inadequate and will be found in practice to fall short of what is 
necell8ary to achieve the object in view. We shall, therefore, 
disculI8 the relevant points on~y in that connectio~ and outline- a 
coune of action which, we hope, will comprehensively deal with 
the situation. 

2. From the evidence tendered before the Committee it will 
be aeen that some of the important witnesses expressed the opinion 
that there should be no control as regards conservation, but that 
if the Government were to enforce any such control, the owners of 
the mines (i .•. , lessees actually working the mines) shouM be com
pensated and the properti86 acquired by the Government. They 
looked upon control over production and 88fety of the mineral 
property as an unwarranted interference with the rights of private 
property and enterprise. But in view of our limited re.serves and 
the rapid depletion thereof, 88 will be shown presently, the neces
aity for conservation is imperative and action should be taken 
immediately. 

3. RESERVES OF COAL.-Before considering the question of 
oonservation, ~et us look at some relevant figures. In comparisOn 
with the reserves (I) of U. S. A. (2,889,000 million tons), Germany 
(288,720 million tons), Great Britain (176,000 million. tons) and 
China (250,000 million tons), India's reserves of workable c~l 
of all grades to a depth of 1,000 ft. are estimated to be around 
20,000 million tons (2). This estimate includes all cool in seams 
of 4 ft. thickness and over, and having an ash content of up to 
20 per cent. The reserves of good quality coal, with an ash per
centa~e not exceedin~ 16 on a moisture-free basis and to a depth 
of 2,000 ft., were estimated at 5,000 million tons at the end of 
1932. Allowing for extraction since, the present reserves of good 
}1111lity cool may be put at 4,8~9 million tons, while those of good 
:ok'ing coal amount to 1,426 million tons (S), nearly 60 per cent. 
)f ,,·hich are in the Jharia coalfield which contains the best coking 
~oal in India outside Giridih. 

4. I.IFE OF THE RESERVEs.-Because of the thickness of the seams 
and their proximity to one another, the methods of extraction in 
rogue allow of only 50 per cent. recovery, the balance representing 

(') These figures were taken from the papers presented before the Third 
World Power Conference, Washington, D. C. (1936). 

(.) C. S. FOll-Memoir., GeoZ. SUrD. Ind., LIX, p. 344 (1934). 
(a) See Chapter VI, pp. 70-71 of the main Report. 

( 203 ) 
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losses in se~tional working, in boundary and panel barriers, pillar 
extraction, collapses and fires. At present the average annual 
production of good' quality coal is around 20 million tons and of 
good coking coal is roughly 11'5 million tons. Calculated on the 
above basis, and including 50 per cent. [oss in recovery, all our 
good quality coal will last for about 122 years while good coking 
coal will Jast only forG2 years. In practice the above-mentioned 
periods are likely to be even shorter as, with the industrial develop
ment, the consumption of all coals is bound to increase. 

5. COMMITTEE'S RECOMMENDATIONs.-Our Committee has made a 
number of recommendations both for the safety of the mines and 
for conserving the coal assets of the country. We wish to make it 
clear that we agree to all the " Safety" recommendations of the 
Committee, but at the same time we wish to point out that the 
measures proposed for promoting conservation cannot solve the 

, problem. 

6., CONSERVATION.-This has two important aspects. The first, 
which most people think of ordinarily, relates to the reduction and 
avoidance of waste in the winning of coall. At present, such waste 
is very large, particularly in the sectional working of thick seams 
where most of the ooal of inferior quality is usually left behind. 
This loss apart, the coal thus left behind leads to spontaneous fires 
and endangers the property. 

7. The other aspect of conservation, which in our. opinion itt 
equally important, appertains to the proper uses to which different 
types of coal can be put and also to economy in actual use. This 
aspect of the question willJ. be examined by us in J!'reater detail 
later on. We shall now proceed to discuss some of the important 
recommendations of the Committee, and point out their inadequacy. 

8. SECTIONAL WORKING AND GRADING.-The Committee halt 
examined the problem of sectional working at lJ.en~th and is of the 
opinion that it is to a very large extent responsible for the waste 
that is occurring in our mines. This is certainly true, but sec
tional working merely represents the manner in which the inherent 
difficuHies of working thick seams in India, have to be tackled. 
Sectional workin~ has always been practised in thick seams and 
will continue. whatever the future conditions of mining are. As 
a matter of fact, it will be further encouraged by the restrictions 
imposed on the height of ~alleries to 10 ft., as recommended by the 
Committee. The only difference between the present practice 
and that which may be enforced by the Statutory Authority will 
be that, in order to avoid waste, the sections will have to be takefi 
up systematically from the bottom upwards and each section stowed 
before the hi!!'her one is depillared. This, however, will bring 
difficuiJ.ties in its train, for the whole ouestion of mininJ!' bv private 
capital centres upon whether the particular quality of coal worked 
has a market and whether it can be sold at a profit. The best 

,sections, whether they are at the bottom, middle or top, are always 
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worked fir8t and the remainder is often left behind and lost unle8s 
it mn be worked at a profit. 

9. Closely connected with the sectional working is the question 
(If the effect of the working of the Coal Grading Act (1926). Our 
Committee i8 under the impression that sectional workmg with the 
conBequential avoidable waste has been considerably intensified by 
the lIystem of grading which is in vogue. This view we do not 
fully IIhare nor do we think that the proposed cancellation of the 
grading certificates would be a remedy 68, in any mse, the sec
tional working oC better quality coal irrespective of the position 
in the &e8m will continue, unless the State undertakes to provide 
the market for the inferior coal that might be raised. 

10. The Committee has recommended that Government should 
use luch coal for the Railways and other agencies under their 
direct control. 'Ve do not see any reason why this should be 
forced on the State agencies while the other consumers are left 
alone to exercise their free choice. The State agencies, 8S economic 
units, will object to this procedure and can reasonably ask that 
all other con8umelll .hould also participate in the use of such coal. 

11. Moreover, there ii nothing to prevent owners from working 
the .action. already graded, unhindered for a number of year8, 
despite the cancellation of the grading certificate8, unless the State 
were to prohibit 8uch working. 

12. Under the scheme of control and compulsory eand-stowing 
('ontemplated, the working of all coal, considered to be oC com
mercial nlue by the Authority, will be enforced. It is of course 
undesirable either from the point of view of safety lbecause 'coal 
left in the goal is the main cause of fire during the depillaring 
.tage, unle81 8towed) or from the conservation point of view (for 
coal up to 30 per cent. ash or even higher, is a v~uable national 
88set and should not be wasted), to lose any 0081 which it does not 
pay a. mine-owner to recover for the time being. 

13. But supposing the owners have to work such coal under the 
orders of the Controlling Authority, would they not be entitled 
to compensation if there is no market for UP The remedy is to 
control output and distribution strictly for without such control it 
will be impossible to regulate the supply according to the market 
l'equirements. It will also be neceseary to educate the consumers 
811 to the qualities of I'oal which they can advantageously use in 
8ubstitution of the cools to which they are accustomed. , 

14. COHPULSORY STOWING.-It has been estimated by the Chief 
Inspector of Mines that in Jha.ria (1) there are 163 million tons 
and in Raniganj 13:J million tons of good quality coa'l standing in 

(1) Mr. R. R. Simpson, the late Chief Inspector of Mines, stated in 
1929. in his paper on U The lut'Ull'e 01 the JAari.a. Ooalfield" :_u It is 
eetimated that at the present time there are not lesa than 120 million tons 
of first cI&118 coal standing ,in pillars which it is impossible to extract by 
the ordinary method of mining" (TranI. Min. OeoZ. 1nat. Ind., XXIV, 
p. 111) • 

• 
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pillars (see page 80). Assuming that GO per cent. of this could 
not be properlyr~covered by ordinary methods and will, there
fore, necessitate stowing, the amount of sand required will be. 
(assuming partial stowing and stabilisation, on the basis of on:ly 
1·5 tons of sand to 1 ton of pillar cool) at [east 270 million tons. 
Even if a .supply of 6 million tons 'Of sand for Jharia and 4 million 
tons for Raniganj per annum can be arranged within 2 years or so 
(which wiU be difficult) it will take about 30 years before the pillars 
now sta.nding could all be properly recovered and the areas stowed. 
During this period, with the restricted size of new workings 
because of the limitation of height of galleries to 10 ft., it will be 
impossible to maintain the present output from the existing 
collieries. Bu~ if this is to be main~ained, extensive machine 
mining willI have to be resorted to and more pillars will be rapidly 
formed. It must be emphasized that· the formation of new pillars 
in virgin areas will be more rapid than the recovery of pillars 
by stowing. The new pillars will no doubt be strong and stable 
but there is a limit to the quantity which can be won from virgin 
areas because of the [imitations as to size of properties and work
ings in different seams lying one over the other, etc. It is very 
Hkely, therefore, that the problems of pillar extraction, which the 
Statutory Authority will be confronted with, will beco.me more 
and more acute as time goes on. 

15. Under the system of stowing envisaged by the Committee~ 
it may happen that some collieries which are compeUed to stow, 
may find it uneconomic to do so, and may therefore shut down. 
If .this happens, the Controlling Authority will have to assume 
charge and spend money on stabilising and maintaining the 
abandoned mines; otherwise they may be a source of danger to 
the neighbouring properties. It is likely that in several cases no 
operator will come forward to take over and work the mines in 
such circumstances; and it is doubtfu~ whether the price received 
for these mines will be adequate even to cover the expenditure of 
sta bilisa tion. 

16. -Before the Controlling Authority get. on to the depillaring 
sections of the mines, there are large areas, especially in Jharia, 
which are either on weak pillars or on fire and must, therefore, 
be immediately tacMed in order to protect the adjacent seams and 
neighbouring areas. This will . be unremunerative work but 
absolutely essential as a protective measure and as preliminary to 
conservation. To isolate properly these fire areas which constitute 
at present a " no man's land", and to put out the fires effectively, 
will require sustained effort and a very [arge sum of money. 

17. It will be pertinent to draw attention to the fact that coal 
lost by fires and collapses between 1928 and 1936 is 7·8 million 
tons in Raniganj and 14·0 million tons in Jharia (see page 53). 
Large a~ountR of money have already been spent by the Rai[way 
Dompallles and ,bv mine-owners to combat these fires but the pro
tection thus afforded is more or ~ess local. 
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18. 't'JIlVElIS4L cEss.-The question whether the cess to be, 
impolM!d i. to be univenal or not is a most difficult one. We must 
frankly admit that there is much to be 88id in favour of a general 
ct't18 al h81 been pointed out in the Report which we have signed .. 
We do realille that i 1 the cellll il not general, certain fields will b&. 
placed in a more advantageoul J¥lsition than others, but at th&. 
I18me time "-e cannot help feeling that the cess is primarily for· 
Rtabilising lar~ areal in Jharia and Raniganj in the first instance, 
aud alRO for eliminating the waste in the working of thick seams. 
lt will be many yean probably before any other field is tackled. 

19. There il no jUlitification in asking everyone to pay for the. 
misfortune of lOme particular collieries_ 01 the 23 million tons. 
raised in India annually, Dengal and Bihar account for over 20. 
million tonll. If discrimination cannot be made bet\1lleen one seam. 
and another in the lame field, there may be some logic in treating
theMe on the 88me ballis, i.e., within the limits of the 88me field'. 
lIut the afjruruent cannot be Itretched with justice to the case of a, 
fie'" which ('annot now, and can never in future, have any chance. 
of iJt.nefiting out of the funds of the cess. 

20_ Th. argument hall been advanced that, as stowing operations; 
,,-ill have the .efred of increasing the price and demand for coa'}! 
in all fieldll, including inferior coal, all coal should pay the cess, 
but thil argument seems to be unsound. Improvement of price and' 
demand il purely dependent on general economic factors and win 
happen whatenr the ('aU88 of the rise of prices of good quality
roal may he. It hall been argued that the imposition of the sam&. 
f'f'!II on all eoal, wherever produced in India and of whatever
quality, will leave them in the 88me relative position. In fact,. 
an equal cellll on superior and inferior coat will simply put It

greater burden on the latter than on the former. For instance, 
a CODilUmer who r.-places a ton of superior coal by 1·5 tons of
inferior eoal for a('hieving his purpose, will really pay 1·5 times 
8!1 mUf'h ('e8S on the laUer in comparison with the former, and 8(). 

thi" argument hrf&ks down. Hence, there can be no justification. 
lor imposing the ('ess on all fields and, particu1arly, in the case-
01 thoMe ('ontaining inlprior coal alone. 

21. The preMent enquiry is confined to Bengal, Bihar and th&. 
Central Provinces. Over 80 per cent. of the witnesses examined" 
r.-preRente(1 only the former two provinces and predominantly the. 
Roniganj and the Jharia FieMs. They would naturally like to be. 
helped out of their difficulties bv others and the .... efore very 
hl"lIrtilv endorMed the i,ll'S of imposinjr .. cess on all coal produced" 
in India. Why should the other provin('es, who were not included" 
in the enquiry and whose opinions were not even 80ujrht, 
('onsent to this procedure? Then again, what will be ·the. 
position of the coal produeed in Indian States? Thev will 
naturally oppoMe the imposition of any ceB8 on their ('oal 
""nt into British Indin. The ('e88, therefore, could be 10lricallv 
imposed only on those fields where stowing operations are likely to. 
be introdu('ed now or in the very neap future. If it is found that-. 
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'the expenditure involved in the introduction of stowing and 
'Conservation measures in general are too much for the coal industry 
"Of a particular field to bear, then the only remedy w~ll seem to 
lie in the acquisition of that field by the State. If conservation 
is to be effective, the measures designed _ to promote it must be 
carried out irrespective of the personal predilections or capacities 

"Of the owners, and the State, representing the community at large, 
,should take charge and carry out the measures in an organised way. 

22. ASSISTANCE FOR STOWING.-A large number of witnesses 
'wanted assistance, over and above free sand delivered at the colliery, 
'varying from 'a flat rate (ca;lculated on the amount of sand put 
in or coal recovered) to full cost of stowing. But, after consider
~ble discussion, we all came to the conclusion that the best and 
.simplest form assistance for the enforcement of compulsory stowing 
'will be to supply sand free. 

23. There are bound to be cases where some genuine hardship 
'wiH be experienced in meeting the expense of actual stowing. 
Under compulsory stowing, some of these mines may find it 
:impossible to carryon and may have to shut down. At the same 
time, there may be othermine-owners who, with less justification, 
-declare that without assistance they will be compelled to go out of 
business. To distinguish between these two types of cases will 
oe impossible in practice and both will have to be treated alike, 
'i.e., supplied with free sand only, and no further assistance. This 
may particularly hit the mines who have practically finished their 
:first working and whose reserves consist mainly of pillar coal, 
for they wiH have no cheap coal from virgin areas to balance up 
,cost, and the result may be that some properties will be abandoned. 
Under such circumstances other operators may not come forward to 
'work the abandoned properties and it will be left to the Statutory 
Authority to take them over. . 

24. It has already been pointed out that immediate attention 
:should be paid to fire areas and to those containing weak pillars. 
Hence, for some years to come, only a part of the sand supply, 
"particularly in the Jharia coalfield where the need is great, will 
be available for ordinary depillaring operations in thick seams. 
lt is inevitable that discrimination, in respect of sand supply, will 
"Occur. The collieries unable to obtain supplies of sand will have 
to be allowed to depillar in the ordinary way as t"hey cannot be 
-compelled to wait for a term of years for obtaining sand, but 
"Ordinary depillaring will be attended by considerable avoidable 
waste of coal and the dangers which acc~mpany it. Those who 
'''are permitted to depillar without stowing will, however, be in a 
"better competitive position as compared to those who win their coal 
"by stowing. In such cases statutory control becomes largely 
'ineffective. 

25. CONSERVATION IN USE.-SO far, in the preceding paragraphs, 
:'We have examined some of the important recommendations made 
'by the Committee in respect of avoidanc.e of waste. Now we go 
'\:Ill to tht' subject of conservation in use. 
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26. Nowadays, apart from its use as fuel coal forms an im
~ortant raw material for leveral chemical industries. Even as a 
luel it atill holds the dominant position, in spite of the rapid 
de,:elopment o~ the use of oil and water power, which are its 
.aerloua .competltors.:- It ha8 already been pointed out that some 
~f the Important wltnesse8 were opposed to any control in regard 
to conservation. Very few had given any serious thought to th.e 
.as'pect of conservation which relate8 to the use of coal in accordance 
With its character and suitability. But this is an aspect which 
must receive immediate attention from all concerned, in view of the 
limited reserves of luperior quality coal, and particularly of coking 
coal. -

21. COKING COAL.-Coking coal of metallurgical quality is very 
.. estricted in distribution, 'Viz., in Jharia, Giridih, Bokaro and a 
part of Raniganj. There are some reserves in Assam, but these 
.are of little use for this purpose becau8e of the high sulphur content. 
'7'he Bokaro coals are in general high in ash while Raniganj coals 
'yield a comparatively weak coke. 

28. The production of coking coal from Bengal and Bihar 
..amounts annually to about 13 million tons, of which only about 
.2·5 million tons are used for the manufacture of metallurgical coke. 
Restriction of output to the present requirement of 2·5 million tons 
.against the ,roduction of 13 million ton8 will result in increasing 
tlie life of t~e coking coal reserves sevel'81-fold. But it will mean 
that a large number of collieries producing this type of cool will 
llave to close down. 

29. In the opinion of a large number of people; such a course 
"Will be unjustifiable without compen8ating the present producers. 
Further, there is the view that this will be tantamount to restricting 
-conservation to coking cool alone, and that for the special benefit 
'of the metallul·gic.al industries in general and the iron and steel 
industry in particular. This is a narrow view since conservation 
in utilisation should apply not only to coking coal but also to other 
'Coals of good quality such as are particularly suited for the chemical 
industry, c.arbonisation, gas manufacture, hydrogenation, etc. 

30. Dealing with the question of coking coal, it is true that iron 
.. melting is possible by means of poorer coke, raw coal, charcoal 
~r electricity. A few Mast furnaces in Scotland are using raw coal, 
a few in Sweden use electricity, one in South India (and probably 
'a few in the United States of America) uses charcoal, but it IS 
llndeniable that the total amount of iron produced in all these put 
together is ne~ligible in comparison with that produced in large
.. ized coke-fed blast furnaces. The essential fact in the survival of 
the raw coal or charcoal blast furnaces is the absence of coking 
"Coal in the areas in which they operate. The Mysore Iron Works 
will certainly not operate on char~al if cheap cokin~ coal were 
-available within a reasonable distance. Neither Will Sweden 
practise electric smelting generally if the c~untry had not very 
"{'heap water power and had coal deposits which could .be tapped. 
When ~ood coking coal is available no iron-master Will use .any 
'Other type of fuel in his furnace, for the cheapest method of Iron 

p 
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smelting known at present is by means of coke. The industry 
could not have established itself in India but for the availability 
of good coking, coal. Even then it has been found necessary to. 
protect the industry to a certain degree, over a period of years~ 
from the better organised foreign competitors. -The reserves of high. 
grade iron ore 'containing over 60 per cent. iron, within 150 miles, 
or so of the' fields producing coking coal, amount to something like· 
3,000 million tons. According to the estimates made by the 
Geological Survey of India (modified and brought up to date), the 
coking coals available in the Bengal and Bihar Fields amount only 
to about 1,400 million tons, i.e., less than half the quantity needed 
to smelt this are, even supposing that all the coal could be won. 
and could be utilised for this purpose only. "Ever since the inven
tion of the coke blast. furnace, more and more iron has been smelted 
in it and larger and larger units have been built. It is now thought 
that the o,ptimum size of furnace has been reached and all who> 
have practIcal experience assert that iron smelting is cheaper ill: 
large furnaces (with a daily capacity around 800 to 1,000 tons) than. 
in small ones. 

31. In this connection it will be pertinent to refer to the letter
from the late Mr. C. P. Perin referred to in the Report (see page-
75) in which he said that coal with as much as 36" per cent. volatile· 
mat.ter was being used by a coke-oven corporation in America and! 
that t.he coke made therefrom was found to be 'fairly good' for' 
use in blast furnace. Such coal has also been tried in India but. 
the coke was n~t found to be strong enough for use in large furnaces .. 
There is no doubt that the use of weak coke will necessitate smelting· 
in comparatively small sized furnaces, and this will increase the· 
cost of smelting. Blending of Jharia coals with Raniganj coals' 
has also been tried but the resultant coke is definitely weaker 
than coke made direct from Jharia coal. The representatives of' 
iron and Rteel companies have definitely stated that coke made from 
such blended coal was found to. be unsuitable for their purpose. 
They also stated that other processes are not commercially feasible
under ordinary circumstances. 

32. Knowing these facts it will be suicidal to exhaust our gooa 
coking· coal by improper uses in the course of perhaps half a' 
century or less and to have to look round for other ways of smelting, 
when a long-sighted policy will save that industry a good deal of 
anxiety and ensure a comparatively long supply of one of th& 
essential raw materials. 'When such valuable, but limited, reserves 
are available, it behoves the State to look after their careful use 
and make them last for as long a time as possible. People who
have contended that such a course is for the benefit of the steel 
industry do not. seem to realise that this i'l a key industry entitled' 
t.o every consideration and care by the State. Without a well
developed iron and steel industry no nation can become important 
and other industries dependent on it cannot properly flourish. Even 
the infant steel industry of India played an important part in 
supplying steel to the Middle Eastern theatres during the Great-. 
War. 
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33. Attention should be drawn here to the fact that the repre
sentatives of an important firm working the Dishergarh and Poniati 
_ms of the Raniganj Field accused the Railways of wasting the 
coking coals of India by burning them in locomotives. They 
stated:- . 

If It would appear to us from indications given, that one of 
the primary concerns of Government at the moment is the con
servation of coking coal. In view of this, it seelll8 remarkable 
to us that certain of the iron and steel companies should dis
sipat. their resources of coking coal by sales to Railways and 
it _DIS even more remarkable that they are aided and abetted 
in this by the Government of India itself, the Railway Board 
Department of the Government of India being the chief 
purchaser of 8uch coking coal. 

'V. would also represent that the coal areas owned by the 
Government of India and also by the Indian Railways, produce 
over 1,000,000 tons of coking cool per annum, the whole of 
which i8 used for steam raising. It would seem only sound 
conservation for the Government of India and the Indian 
Railway. to stop this needless waste of coking coal, and substi
tute therefor supplies of the excellent steam coal available from 
the Raniganj ('oalfield. The coking coal thus conserved should 
eventually be of great value as a national asset, and surely the 
Government of India should not ignore its great responsibilities 
in thi8 respe('t." 

34. The ideas quoted above are worthy of note. But the 
railway. have found bv pradical tests that the low volatile coals 
give them better lerviee and are more economiool to use, and they 
have therefore gradually discontinued using Disher~rh coal which 
at one time was thought to be the best coal in India for every 
possible purpose. It may, however, be pointed out that the repre
sentatives, whose remarks are quoted above, 8eem to have overlooked 
the lact that their own cool, which they obviously want to sell to 
the railways, is also of coking quality though the coke - is not so 
strong all that from Jharia ('oaI. Moreover, they export these, 
which are known to be the best gas coals of India, to eountries 
out8ide and are, therefore, themselves no better than the Railways 
in the matter of the misuse of ('oking coal. . 

35. Another remedy suggested with regard to conservation of 
coking coolll wall that the 8teel industry should buy up enough 
reserves for their own consumption. This may be all right so far 
as the existing companie8 are concerned, but even they cannot 
visualise their own future development. Further, such a course 
does not make any provision for the requirements of future iron and 
steel companies which. considering the possibilities, are bound to 
come into the field, ahd such new companies will be at the mercy 
of the market. 

36. Another proposal put forward by some of the witnesselt, 
whose interests lie mainly in Jharia field, is that the Railwavs 
and the Iron and Steel Companies should stop raising coal from their 
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-own collieries and purchase their requirements from other producers. 
Thiit will certainly to some extent go towal'ds conservation of coking 
coal, but there will still be a large amount of such cool raised 
and used for purposes other than metallurgical. Hence this sug
gestion will not solve the main'problem. 

37. In our opinion, these facts show conclusively that Govern
ment should acquire complete control over such an essential raw 
material as coking coal, in the first instance. 

38. SUPERIOR NON-COKING cOll.-The arguments for the conser
vation of coking coal apply equally to non-coking coal of good 
quality, though perhaps with somewna.t less force. For, non
coking coals of lower grade can to a large extent replace those of 
better ~rade by cleaning and beneficiation and by necelOsary adjust
ments III the furnaces, etc. 

39. It is known that, just as the Jharia field is the chief store
house of coking coal, the Raniganj field is the main source of high
,grade, high volatile coal. The non-coking high volatile coals have 
.their special field of uses such as carbonisation, gas manufacture, 
.by-product l'ecovery," chemical industries, hydrogenation, etc. 
~l'hese playa very important part in the industrial structure of 
:advanced countries, but have, so far, scarcely received any attention 
in India. The important chemical industries designated "Coal 
Tar Industries" which include the manufacture of a great variety 
of }?roducts such as oils, synthetic dyes, high explosives, perfumes, 
:antIseptics, medicines, etc., have a great future in India. Further, 
with the separation of Burma, India's petroleum reserves have 
!become extremely limited, and in the near future hydrogenation 
:and low temperature carbonisation of coal will have to be seriously 
-taken up in India to meet the deficiency. The possibilities of 
1I.y'drogenation may be illustrated by the fact that Germany, whose 
'()II resources are limited, obtained, in 1936, about 53 per cent. of 
her oil requirements from domestic coal through this process. And 
in her 4-year plan it is proposea to treat 30 million tons of coal 
-annually for the manufacture of motor spirit. In England also 
-the Imperial Chemical Industries manufactured 34 million gallons 
'Of -motor spirit in: 1936 from 450,000 tons of coal, and other plants 
are in course of erection in South Wales. In Japan, low tempera
ture carbonisation is absorbing 100,000 tons of coal per annum, 
with early prospects of expansion; and hydrogenation is being tried 
and will soon be run on a commercial scale. The above will 
indicate some of the special uses to which Raniganj coals may be 
put. If the high grade Raniganj coals are allowed to be depleted 
"at the present rate, it is very likely that, by the time these industries 
-are developed in India, there wiU be a shortage of such suitable 
coals, though to some extent some of the inferior Raniganj coals 
may 1.1e used. 

40. It is well known that a.t present the greater part of the 
-~xports to countries outside India comprises the best Raniganj coals. 
"From the conservation point of view it is just as highly objection
"able to export Dishergarh and Poniati coal, as it is to use, say, 
XV or XVII seam Jharia coal for steam-raising. India has not a 
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lurfeit of luch high volatile coal of selected gt'6de quality, and the 
nec_it,. for conserving the Bame i., therefore, pressing. The 
foreign fJUJrket is comparatively small, roughly only 200,000 tons 
pel' annum, and in our opinion the artificial stimulus to this export 
to f~reign countries i. not only not worth giving, but is definitely 
detrImental to tbe country's interest. The export is maintained at 
tbe Bacrifice of Railway and Port Trust revenues amounting to 
sometbing like R,. 4,00,000 per annum in the shape of rebates. 
All that appears nece8eary and justifiable in India's interest is t() 
encoura~e the distribution of Indian coal of suitable varieties 
within the country, by land. and b.y ~ea, and at the same time tc) 
cOl1Ilter the imports of South African coal and other foreign fuels 
into India, and discourage competition with South Africa in foreign 
market_ a competition which we can ill afford to take up or 
,uBtain. Neither will the 1088 of markets absorbing a mere 21akha 
of tons cause any serious dislocation of our coal trade, particularly. 
a. we .hall thereby avoid a double sacrifice, viz., export of some· 
of our beat coal from our limited reserve, and at the eame time the· 
Bacrifice of revenue to the State. And if the trade is to be helped" 
it ('811 wei! be given aid for the expansion of the internal market •. 

41. We have briefly analysed the major problems which confront. 
Government in trying to regulate the coal industry, viz., the: 
difficulties witb regard to mining thick seams and conservation iIll 
use. 

42. The various facts and difficulties outlined above admit of 
onll one IOlution,l·iz., State Acqlli,ition 0/ the JIine, and minerals. 
ThIS should compririe, if not all the Bengal and Bihar fields, at. 
least the Jharia and Raniganj fields in the first instance. Th .. 
fields in the other provinces may be taken up later, as the urgency 
is not great in thell' case. The above two are the most important 
fields and contain the best coals in India and'the problems to be 
faced there are acute. The major portion of the other important 
field .. in the above-mentioned Provinces, viz., Giridih a.nd Bokaro. 
is already under State and Railway control. State acquisition is 
not an impracticable su~gestion, as will be shown presently. We 
would, therefore, earnestly request the Government to examine this 
thoroughly as we feel confident that it is the only ultimate solution. 
The greater the delay in going into the matter, the greater will 
be the cumulative difficulties in course of time. 

43. ADVANTAGES OF STATE OWNERSHIP.-The main advantage! 
of the ('ourse recommended are:-

(i) Systematic development and working (in other words, 
rationali,ation), are possible only under State owner· 
ship. The primary consideration of profit.making wiU 
be subordinated to sound mining methQds. The puttin~ 
out of fires, stabilisation, maintenance of a propel 
balance between production from pillar area and thai 
from vir~in area, can all be done without interference 
Work can be done systematically and intensively in I 

few selected areas, resulting in economy. Stowin~ 
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operations can similarly be concentrated and made 
economical, and not diffused as will be the case under 
the scheme proposed by the Committee. 

(ii) No question of the difficulties of section-working and of 
whether the coal raised is of commercial value can 
arise. Inferior coal can be beneficiated and properly 
prepared for the market. 

(iii) Conservation in its broader aspect, i.e., applied both to 
the reserves and to utilisation, is possible only under 
State ownership. Under private ownership -waste in 
mining can perhaps be controlled, but waste in use 
cannot be controlled at all. In view of the limited 
reserves of good coal in the country, State ownership' 
will be the only remedy and the cheapest from the 
national point of view. 

(iv) The enormous quantities, running into 250 million tons 
of coal locked up under. Railways, will be released 
because many of the sidings now in service can be closed, 
following concentration of work in a few selected areas. 

(v) Considerable saving could be effected in the present 
" Colliery consumption" by extensive use of electricity 
which could be generated economically in central plants 
by means of inferior coal. 

(vi) A proper balance between production and consumption 
can be kept up; over-production and cut-throat competi
tion which are prominent features of the present market 
will be eliminated. 

(vii) 

(viii) 

(ix) 

Questions which are a constant source of trouble under 
private ownership-e.g., adjustment of boundaries, way
leave, small properties-will not arise under State 
ownership. Neither will the difficulties regarding the 
imposition of a cess· arise, as the expenses of sand
stowing, where necessary, will form part of the working 
costs. 

Even with all stringent safety measures, safety of life 
will not receive the full consideration it deserves, under 
private ownership, whose main objective is profit-
making. . 

At present, one of the worst features of mining in India 
is the status of labour. Very little attention has been 
paid to their welfare and education, although education 
will go a long way towards ensuring safety. Under 
State ownership, labour will be better organised and 
looked after, as is the case, even now, in the State Rail
way Collieries as compared with the privately owned 
('ollieries. 

The ('onfiicting interests involved-large and small owners, 
,European and Indian lessees, 'khas' and leased pro-
perties, etr.-will disappear. . 
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(x) Under the present lIystem, evasion and breaking of regu
lBtions are a permanent filature. "'ith an increase in 
the number o{ regulation8, a8 proposed by the Com
mittee, a larger inspecting staff will be necessary to 
inspect properly the UOO coal mines in India and a cor
responding increase in office staff and equipment. 
Under State ownership, this espenditure will be reduced 
because of the concentration of work in limited areas 
and the elimination of-self-interest. 

(xi) Under State ownership the consumer will be assured of 
getting the quality of coal suitable for his purpose at a 
reasonable price, and will, at the same time, be pro
tected from unduly high prices which a combination of 
private enterprises might impose on the market. 

44. ACTION PlloPOsED.-Action with regard to State acquisition 
fall. into certain definite steps:-

(1) In the first place, the coal areas whiCh have hitherto been 
eonsidered to be of no value should be declared as belonging to 
the State. Under this category will come all areas in which coal 
has not been proved 80 far, and properties in which no development 
hal been done or contemplated. This will also apply to coal lying 
at depths of 3,000 feet and deeper, for no exploration has been 
done to this depth nor has any company included such coal under 
their probable reserves. 

The aboVll suggestion is similar to the recommendations made 
by the Briti8h Royal Commission on the Coal Industry (1925) (see 
pagea 78-79 of Volume lof the Report of that Commission). They 
aaid:-

II There is one aspect of the question ,,·hich is simple, and 
with regard to ,,·hich the course is clear. It relates to coal 
,,·hich at present has no market value, and for which therefore 
no claim for compensation can arise . 

.. In this class, for instance, is coal the existence of which 
in workable quantities is unknown. The Kent coalfield was in 
this category not very many years ago. There may be coal
:fields in other parts of Great. Britain that are still unsuspected. 
A person who owns land under which there is in fact workable 
coal, although no one knows that it is there, possesses no extra 
lllarket value, above the value of his land for agriculture or 
other purposes, on account of the unsuspected presence of the 
coal. He loses no existing possession if the State, as an act 
uf policy, legislates to the effect that all s~ch coal shan vest 
in public ownership. What he loses is the possibility of a 
lIudden unforeseen enrichment, if it should happen that coal 
were in fact to be found in the future under his land. We 
~onsider that it is in the public interest that legislation of 
this nature should he passed. 
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'" In this category again is coal which is situated below the
'level of 4,090 feet (by the Ordnance Datum); this is now 
regarded as unworkable. Both the Royal Commission on Coal 
Supplies of 1871 and that of 1905 accepted that depth as the
workable limit, and excluded from their estimates of the coal 
resources of the country all deeper levels. The Coal Conserva
tion Committee of 1918 saw no reason to depart from that. 
decision . 

• • • • 
" It would have been a lack of foresight if, in assuming the

ownership of coal which now has no market value, the State 
had omitted this categorv from consideration. We recommend 
that it should be included . 

• • • • 
"With respect to other coal, we recommend that the prin-

ciple of State pv-rchase should be applied." . 

(2) The' Acquisition of Royalty Rights.-The .owners of coal 
lands in Bengal and Bihar are Zemindars under the Permanent 
Settlement. Between them and the actual operators there are fre
quently two or more intermediate lessees, each· taking a share of 
the royalty. Most of the earlier leases have been given by th~ 
Zemindars on receipt cif a lump sum payment (premium or salami)~ 
for periods up to 99 years (long lease) or up to 999 years (perpetual 
lease). At the present day they receive only a comparatively small 
sum as rent or royalty. Probably 60 per cent. of the coal areas 
are on leases of this description. The more recent leases are for 
shorter periods (varying from 20 to 50 years, with option of renewal) 
and at higher rates of royalty. 

The present average royalties, including' all the beneficiaries~ 
are not more than 6 annas per ton ·of coal, calculated on despatches. 
Taking the aDnual despatches from the Ben~l and Bihar coal
fields as about 18 million tons, rovaltv on this will amount to
Rs. 67,50,000. This, if capitalfsed at 20 times for the purpose of 
paying off the present owners, will give a figure of Rs. 13,50,00,000. 
Actually the capital needed will be less since some of the collieries: 
are approaching exhaustion. A sum of Rs. 13,00,00,000 (Thirteen 
Crores) may, therefore, be taken as a fair estimate. 

The above, i.e., the purchase of royalty rights, is an essential -
preliminary to the acquisition of the mines themselves, -and inde
pendent of it. ' Lt will enable the Government to assume the owner
ship of coal in place of the various private interests. Even in 
England, where private ownership of minerals is held sacrosanct, 
the Government have announced in Parliament (on 9th March 1937) 
the appointment of a tribunal presided over by a Judge to go into
the question of the purchase price of all royalty rights, which 
'now belong to numerous owners Of surface lands. This step was 
recommended by th.e British Royal Commission on the Coal Industry 
of 1~25 (see Chapter VIt of the Report of that Commission). 
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, This atep will Yest the Government, as owner of the mineral .. 
with powera of aupervillion and control, 1fhich they do not posse8&. 
at present, and which they can use without any interference. 
These powen are el!llential for the well-being of the industry and. 
for ensuring both 881ety and conservation. The royalties can then. 
be made uniform for each cla88 of coal as far I'S possible, and 
can be unified and conBelidated with the various rates and cesses. 
now paid by the industry, reducing thereby the complexity and. 
expenditure incurred on their collection. 

It will be leen that the investment of a sum of Rs, 13,00,{)0,00()' 
on the purchase of royalty rights will bring an annual return, in. 
the ahape of royalties, ofRs. 67,50,000. Whether the mines 
continue as private interests or are completely State-owned, the. 
basis of royalty payment win remain; in the former case, it will be 
a direct payment by the lessees to the State, while in the latter~ 
it will be included in the working costs and set apart as a separate. 
item. 

Assuming the above figures, this royalty will represent.a rate. 
of interest of 5'2 per cen •. on the capital invested. At present, 
with plenty of money available in India at a rate of interest not 
nceeding 3 per cent., it will be easy for the Government to raise
the loan of 13 crores and liquidate it in less than 50 years by 
setting aside 2 per cent., from the royalty receipts, towards redemp-, 
tion of capital. This would also allow for a sufficient margin for' 
the costs of collection. After the liquidation of the loan, the
income from royalties will be '8 direct source of revenue to the State 
and will continue 8S long as the coalfields last. It should be borne
in mind that, with the industrial expansion in India resulting in 
greater demand for coal, income from royalties will increase in 
J?roportion and ~ill enable the Government to liquidate the loallt 
In an appreciably shorter period than that mentioned above. Hence 
the acquisition of royalties is definitely a paying proposition from 
the beginning and can therefore be taken up without delay. 

(3) Acqui8ition 0/ coal minu.-The next and final step is for
the State to acquire the mines and thus eliminate the private inte
rests completely. This is imperative and urlrent in the case of at
least the two most important fields, viz., Jharia and Raniganj, 
This is, in our opinion, the only step which will save these two 
fields from the present dangers and rapid depletion and make con
.ervation effective therein. After acquisition, the fires should be
put out, the weak areas stabilised, and a systematic scheme drawn 
\lp for working intensively on sound and economic lines in selected 
and limited areas, accompanied by stowinlr wherever necessary, 
and 1he output of different qualities of coal regulated according 
to ,'equirements. 

The aggr_e!r8te paid-up capital of Joint Stock ~oal Companies
working in India is computed at Rs. 10,45,05.969 In 1935-36 (see
" Indian Coal Statistics, 1935 "). Excluding the mines in Nizam'e
Dominions and other Indian States, the amount will be about-
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Rs. 8,50,00,000.· The capital invested by individual mine-owners 
.and private syndicates may be taken as about Rs. 4,00,00,000, 
making up a total of Rs. 12,50,00,000 for the whole of British 
India. For the Bengal and Bihar fields alone, the valuation will 
probably not exceed Rs. 11,00,00,000. 

'Ve have taken into consideration the fact that there are some 
-companies which are paying dividends and whose shares sell at a 
premium and therefore represent a higher value than the paid-up 
capital; but this will be more than balanced by the large number 
of noo.-diyidend-paying companies whose shares are below par. 
These figures give an approximate idea of the cost, but the valua~ 
tion will havE' to be done by a competent tribunal, taking all the 
various relevant factors into account. 

The above sum represents the cost of acquisition of the mines 
,in Bengal and Bihar, excluding the Railway Collieries. We are 
-confining our attention to these fields because of their importance, 
.and attention may be given to mines in other Provinces in due 
-course. 

In addition to the above, a further sum may be necessary for 
-developing new properties, especially those bearing low grade. coals, 
for the purpose of balancing up the restricted output of good 
quality coal, and for the reorganisation of the industry. A sum 
1)f Rs. 4,00,00,000 would probably suffice for this purpose, so that 
a total of Rs. 15,00,00,000 will be needed in connection with the 
;acquisition of the mines. This can easily be raised by a loan in 
India carrying an interest of 3 per cent. 

With the entire coal mining industry in the hands of the 
State, production and consumption can be co-ordinated and the 
l>ri('ee regulated on quality so as to' give an average net yield of 
12 annas per ton (i.e., over and a..hove the cost of working includ
ing stowing, contribution to royalty charges, depreciation, work
men's compensation and welfare, etc.) on the despatches. The 
~ost of coal on this basis should not cause any hardship to the 
~onsumer. It will be seen that the "net profit" on despatches· 
of 18,000,000 tons will amount to Rs. 1,35,00,000 which will repre
:sent an yield of 9 per cent. on the capital investmt;nt. This income 
may be distributed as follows: 3 per cent. for interest charges, 
3 pel' cent. for redemption of capital; and the remainder "hould 
c.ompensatc the Government for loss of revenue such as Income-iax 
and cesses which would have been derived from private owners had 
they continued to work the mines. 

If, on detailed investigation, it is found that the capital cost 
of acquisition of the mines and minerals, or the interest on the 
loan raised is larger than that estimated by us, it will not mate
'rially affect our argument, for the price of coal can be regulated 
'so as to cover the interest and other charges. An adjustment in 
the "net profit" per ton between the limits of 12 annas and 
It!l. 1-8-0 is probably all that·will be necessary. 
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The Committee has remarked (Chapter XIII, page 170) that, 
apart from the financial difficulties, there would be practical diili
<,ulties in valuing the properties on account of the very large number 
of pef80ns interested, and that the process of valuation will take 
10 years. We have already dealt with the financial aspect and 
have pointed out that, under present conditions, there will be no 
difficulty in raising sufficient capital in India at low rates of 
interest. 'Ve also feel that the valuation of properties is no more 
difficult in India than in England or France, for it is stated that 
.. on the average, each mine has had to obtain leases from no 
fewer than five mineral owners" (Volume I, Chapter VII, page 77 
of the Report of the. British Royal Commission on the Coal 
Industry, 1925). 'Ve have mentioned the fact that a Tribunal has 
already been set up in England for the valuation of the royalty 
rights. There are nearly 2,100 cool mines in Great Britain whose 
aggregate production is over ten times that of India. 

A. competent Tribunal aided by technical experts should be 
able to tackle the question of valuation succeSSfully and expe
ditiously. We agree that it would take 80me time before the 
work could be accomplished, but it would require a much shorter 
period than 10 years. Whatever be the actual time taken by the 
Tribunal, once the Government declare their intention to acquire 
the mines and set up a Tribunal, this will immediately have the 
effect of encouraging the mine-owners (lessees) to run and maintain 
their mines in the best condition 80 as to be able to receive a good 
price. 

The idea of State ownership is 110 innovation in India, as it 
i. already at work in several important spheres of activity. More 
than half the railway mileage is owned and operated by the State, 
and the greater part of the remainder will be State property in the 
eourse of a few years. The forests are nationally owned and 
managed, and 80 are large irrigation works and hydro-electric 
projects. Even with regard to minerals, the State is the owner 
throughout India except in Bengal and Bihar. There is, there
fore, every rea80n and justification for the State assuming the 
ownership of such a vital key industry al the coal industry. In 
fact, what we are recommending is the re-acquisition, on payment 
of a fair price, of what really once belonged to, and should have 
been retained by, the State. 

We can best conclude by quoting the observations of the 1925 
British Royal Commission on the Coal Industry (Yolume I, page 78 
of their Report):-

.. Weare convinced that any unbiassed inquiry could not 
fail to lead to the conclusion that the private ownership of the 
minerals has not been in the best interest of the Community, 
and that it would have been very fortunate for the country if, 
three and a half centuries ago, when the judges decided that 
minerals, other than gold and silver, belonged to the surface 
1lwner, the legislature had reversed that decision, and reserved 
the coal to the State. 
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"The further consequence follows,' that, if the existing 
system is wrong, it ought to be changed. The present genera
tion should llot be deterred by the difficulties that attach to 
lhe llroble!ll froni undertaking to redeem the error of the past.'''_ 

H. K. NAG. 

M. S. KRISHNAN. 



APPENDIX A. 

SBOB" .\cCOUN"1 o. AC'fU.t.L COLLAPSES AND .IBBS. 

CGI. I.-At a mine in Jharia where a considerable amount of coal haa 
been lost, and where great difficulty in preventing collapses and controlling 
ftree hae been experienced, a eection of the strata is a" follows:-

No. 15 l8am 28 feet coal, strata 9 feet, 
No. 14, 18&m 8 feet coal, strata 00 to 100 feet, 
No. 14 18&m 28 feet coal, strata 60 feet, 
No.13I8&IB. . 

Workinge in 15, 16-A and 16 l8a018 have been made from the outcrops 
and extended toward! the dip for a distance of about one mile. At the dip 
boundary, the cover to 15 18&m is about 600 feet. Depillaring an area of 
15 188m near the outcrop was followed by fire and, although very little coal 
in No. 15 18&IB waa l08t, an area in 16-A eeam was l08t containing 45,000 
tone of coal and lying beneath the fire . area. Several years after the 
commenoement of thie fire, the premature collapse of one or two small 
pillara in 16 188m pormitted the fire to descend into that l8am and over 
600,000 tone of coal were loat. Shortly afterwards, the same fire -made ita 
way from 16 l8am up through 80 feet of .trata to 16-A and 15 seama in an 
area adjoining the area which had been previously lIOaled off, and a further 
lou of 200,000 tone of very good coal occurred. 

Diepillarment of two small areas in 15 seam, where the cover waa about 
200 feet, waa followed by spontaneous heating and about 290,000 tona of 
ooal were locked up inside the .toppinge isolating thOllO areas. 

The extraction of pillara in another part of 15 lIOam, where the cover 
waa about 600 feet, proceeded normally until a fairly large goaf had been 
made, and 12 month. after the commencement of' depillaring spontaneous 
beating started in the goaf. Within the ltoppinge built to isolate the 
area, some 130,000 tona of coal had to be abandoned. Resumption waa BOOn 
followed by crushing of large pillara and another fire ensued. To lIOal off 
thil fire and prevent further over-riding of pillars, stoppinge were built 
and a barrier waa formed by land-atowing. Inside the barrier 200,000 tona 
of coal in 15 l8am had to be abandoned. This mine OODstituteB a striking 
example of how a fire in one l8am can involve workinge in lower seams, and. 
how pillar extraction in some seama at certain mines by normal methods 
(that ie without und-atowing) will almost certainly be followed by fire or 
over-riding and a considerable 1088 of valuable coal. 

ClUe I.-At another mine in Jharia, where 16 18&m is 26 feet and' 13 seam 
ie 16 feet in thickn08ll, and the lIOa018 are separated by only 4 to 6 feet 
of shale, _ considerable amount of coal has been lost or locked up by fires 
and premature collapses. After the extraction of some 70,000 tons of coal 
from pillara in 14 seam, over-riding and crushing of adjacent pillars com
menoed and involved the loss of 44,000 tons of coal in 14 seam aud about 
40,000 toni in 13 188m. Some months after this premature collapse, 
apontaneoua heating commenoed. At the same mine the extraction of some 
40,000 ton. of coal from pillars in Another area of 14 seam was followed by 
cruahing of adjacent pillars and a premature collapse which occasioned the 
loss of over 00,000 tons of coal in 16 seam and about 40,000 tons in 13 seam. 
Spontaneous heating in the lame area was observed nine months later and, 
in order to close efficiently that area in both seams, some 300,000 tons of coal 
in 14 188m and 400,000 tona in 13 seam had to be locked up hehind stoppings. 

At the same mine, the extraction of pillars in 14 seam in two other areas 
was followed similarly by premature collapses and fires, and some 260,000 
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tons of coal in 14 and 13 seams were lost, while over 800,000 tons had to be 
locked up behind isolation stoppings. 

The chief causes of -loss of coal in this mine were the excessive height. 
and width of galleries and the inadequate size of pillars in 14 seams, and 
the inadequate thickness of the parting between 14 aBd 13 seams. 

This- case exemplifies the impossibility of extracting pillars in a thick 
seam in an old mine by ordinary methods without excessive loss by fires 
and collapses, and it also demonstrates how coal can be lost in workings 
of a lower seam which are separated from workings in an upper seam by 
only a few feet of strata. 

Oase S.-In a mine adjoining the last case with the same conditions, four 
separate premature collapses of pillars near the outcrop of 14 seam have 
occurred and involved the loss of some 115,000 tons of coal, but no 
spontaneous heating has taken place in the collapsed areas. This absence 
of fire is believed to be due to the fact that the collapses are close to the 
outcrop where a good quantity of cool air circulates through the broken 
areas and removes heat as it is generated. 

Oase .4.-In old workings of another mine in Jharia where the seam is 
86 feet thick and dipping at -I in 1'8, premature collapses and fire occurred 
involving the loss of a large section of the mine containing 3 million tons 
of coal. In addition to the coal entirely lost by fire in this area, a 
substantial barrier containing some 4 million tons of coal has to be left to 
protect new workings to the dip of the fire area. The causes of the prema
ture collapses were friability of the coal, inadequate partings between 
sections, and small pillars. 

Oase 5.-The premature collapse of pillars in a seam 62 feet thick, 
dipping at 1 in 1'5, at another mine in Jhariawas followed by fire. As 
galleries had been made from a quat·ry in several sections of the seam and 
the partings between the sections were- thin, it was impossible to localise the 
fire and it 8pread eventually to all parts of the mine. The quantity of coal 
entirely 1000t was about 2 million tons. The amount of coal which may have 
to be locked up in a barrier to protect deeper workings from the fire area 
will be about the same quantity. 

Oase 6.-At another mine in Jharia in which a seam 60 feet thick and 
dipping at 1 in 2 was exploited by sh».llow shafts, inclines and quarries, a 
premature collapse was followed by fire and the whole of the connected 
workings were involved. The fire also involved the workings in a seam 
7 feet thick and only 7 feet above the thick seam. The same fire subsequently 
Moke through into an adjoining mine and involved all workings in the same 
two seams. The loss of coal in the two mines is estimated /it 1·7 million tons. 

O~e 7.-Th.e seams worked at a amall mine in Jharia were No. 11-12 
combined seam 48 feet in thickness and No. 10 seam 45 feet in thickness. 
The workings in the top seam were at a depth of 70 feet from the surface 
and the strata between the two seams measured 140 feet. 

In the workings of the lower seam, some galleries were made excessively 
wide and, as ths coal was friable, a premature collapse took place. About 
nine months later spontaneous heating started in the upper 8eam in the 
collapsed area and the whole mine had to be sealed. Although the sealing 
of the entrances into the~ine was done satisfactorily, the fire was not 
arrested as it was able to obtain air from the surface through the broken 
ground. A year afterwards numerous subsidences occurred- in other parts 
of the property and the fire became uncontrollable. It passed through 
attenuated barriers into four other mines and caused ell."tensive damage to 
property on the surface as well involving the loss of some It million tons 
of coal itt 11-12 seam. About 2 million tons of coal in 11-12 snd 10 seams 
are also locked up by this fire. 
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Co.. 8.-A aeclion of the atrata at anuther mine in Jharia waa as. 
follo ... :-

Xo. 13 &earn 20 feet coal, strata 85 feet, 
Xc.. 12 _am 12 feet coal, atrata 8 to 32 feet, 
So. 11 _m 22 feet ooal, strata 110 feet, and 
So. 10 aeam 45 feet eoal with banda of stone. 

In thi. mine .nd in .djoining mines, 13 seam had been depillared and: 
exhausted, and coal was being recovered from 10, 11 and 12 seams. The 
fire atarWd .t the face of a qu.rry in 13 seam o.·ing to hot smalls and 
.,h8 from the manufacture of 80ft coke being thrown into the quarry. The 
fire spre.d .. elY rapidly through the broken workings of 13 seam within this, 
property and the adjoining properties. Goa .. es had already heen made in 
12 and 11 .... m. bela .... the broken workings in 13 Beam, and the fire spread' 
to .... orking8 in th .... seams, through the goa .. es. In the course of two or· 
thl'M 1U", the whole of. the workings in 11 and 12 Beams of five collieries 
had ...... n ,,",braced by thet fire and 2+ million tons of coal were lost. The 
fin has made th .. nploitation of 10 seam more difficult, dangerous and costly .. 

r ... ~ 9.-At anotl ... r mine in Jharia the seam worked was No. 10 seam, 
W feet in thickn_. The spam was workM in two sections, the galleries in· 
the top section being up to 20 feet iu height and those in the bottom aeclion 
15 feet. Th .. Cll'ntrea of pillars were 40 to 50 feet apart and the galleries· 
..... re 12 to 20 feet wide. Pillar-robbing rendered the pillars unstable and' 
rolla"""" took place involving the 1088 of @orne 200,000 tons of coal. The
col/ap_ have not been followed by spontaneous heating. 

C ... , IO.-,,lt anotMr mine in Jharia the extraction of pillars near the 
outcrop in 15 _am of 25 feet thicknesa 11''' followed by fire and ..,me 600,000-
tona of ooal were lost behind .toppings iaolating the' area. 

Cou 11.-Two of the seam. worked at another mine in Jharia were 
N... 14 and 13, 22 feet and 13 feet in thickness, and separaW by only· 
8 feet of shal.. Galleriea in 14 &earn were made 12 feet in width and the 
full Might 01 the _m, while th_ in 13 &eam were about 10 feet wide and' 
9 feet high. 

The piIla... in both _me were 35 to 40 feet aquare and the pillars 
in the upper _m were auperimpoaed over tb_ in the lower seam. After a 
la"R'! area of pilla ... had been extracted near the dip bouudary in 14 seam· 
where the depth of ~er 11'" about 170 feet, a premature eollapse of an 
adjoining area in both __ took place. The quantity of coal lost waa· 
300,000 tone. The 1lOI1a.- was not; followed hy fire . 

. CO" le.-A aeclion of the strata at another mine in Jh~ria is sa. 
follo ... :-

No. 1.5 ... am 27 feet coal, atrata 8 feet, 
No. 14-A &eam 7 feet coal, strata 67 feet, and 
Xo. 14 &eam 28 feet coal. 

Extraction of pillars with colla.- in part of 15 seam workings resulted' 
in fire whieh eventuall ... involved aU the workings in 15 and 14-A seame. 
The fire alao deMl8nded through 1:0..,811 into 14 Beam workinj!ll where it 
11''' held in chet-k for many years, bnt eY8ntuall,. involved the whole of the 
workingll in that 1Ie&ID. The quantity of coal lost in the three seams ill. 
f!fitimated to ba .. e '-n about 4,500,000 tona. • 

('00,. l.f.-At a mine in Jharia a &eC'tion of two _me is 88 follows:-. 
No. 14 seam 27 feet, strata 6 to 18 feet, and 
No. 13 seam 18 feet. 

The> extraction of pillars in a fairly estensive area of the two seams· 
resnlted in a goaf fire whi"h e .. entnall,. involvM all the workings in botb 
aeama in tbat aeclion o( the colliery. The fire has been a melNlC8 to the 
safety of adjoinillg mines for many years and has involved those mines-
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1n heavy expenditure on protective works. The quantity of coal lost by 
4ire has been estimated to be about 1·4 million tons. 

Oase 14.-At another mine in Jharia, where No. 15 seam is 20 feet 
'thick and lies at a 'depth of 300 to 450 feet from the surface, the extraction 
"'Of pillars containing 40 to 60 per cent. of the coal in the seam resulted in 
'the premature collapse of pillars over an extensive area. The collapse was 
not followed by fire because the area was allowed to fill with water. The 

"COllapse was due principally to the presence of faults and the inadequate size 
'Of pillars. The quantity of coal lost was 350,000 tons. 

Oase lS.-A section of the strata,at a mine in Jharia is as follows -:

Strata 50 feet, No. 15 seam 21 feet coal (burnt and intruded by mica 
peridotite in many parts), 

Strata 175 feet, No. 14 seam 27 feet burnt to jhamma, 
Strata 13 feet and No. 13 seam 18 feet clean coal. 

In this mine, although the galleries in 13 seam were wide, they were 
·only 12 to 14 feet high and pillars were of a substantial size. Extraction 
'of pillars was followed by heavy over-riding involving an extensive area 
and, despite the erection of numerous cogs and substantial brick pillars, 

'the movement did not cease until it was arrested by dykes. A similar 
movement in another part of the mine was initiated by the extraction of 

:a.bout 14 pillars and this also did not cease until it was arrested by dykes 
Ij.nd by very large pillars supporting shafts and a railway. The movement 
involved an area 1,400 feet x 1,300 feet. The loss of coal amounted to 

:a95,000 tons. 
, The over-riding in both cases was due to the presence of strong mica 

:peridotite sills and burnt seams in the superincumbent strata. The pillars 
=surrounding the depilla~d areas were subjected to very abnormal loads and 
mass ground movements of great intensity because the sills and burnt seams 
prevented the normal breaking of the superincumbent strata with timely 
=subsidence. 

Oli&e 16.-A section of the strata at another mine in Jharia is No. 15 
'seam top section. 10 feet coal, strata ,12 feet, No. 15 seam bottom section 
:81 feet coal, strata 250 feet, No. 14 seam 28 feet coal, etc. 

Pillars in both sections of 15 seam, in an area where the depth of the 
"'seams from the surface was small, were extracted by normal methods and 
no spontaneous heating ensued. Many years later, pillars in 14 seam below 
the same area were extracted and spontaneous heating started in the old 
'goaves of 15 seam. This case is quoted to SROW that, although pillar 
·extraction in a seam may not at the time be followed by fire, the extraction 
'of pillars in a lower seam may cause a disturbance and admission of air to 
·the old goaf, and so result in belated spontaneous heating. The quantity flf 
'"oal locked up behind stoppings isolating this fire was about 200,000 tons. 

Oase 17.-ln a subsidence of old workings close to the outcrop of a 
seam 18 to 20 feet in thickness in the Raniganj series, spontaneous heating 
started in December 1919 and the fire soon involved the 'whole mine. About 

"'2 years later, the fire made its way through a barrier into an adjoining 
mine, but its advance there was retarded by isolation stoppings until 1925 
when it made its way past the stoppings and involved the whole mine. 
l>uring the course of three years, the original fire also passed through 
'barriers into two other adjoining mines and within seven years it had 
·completely involved five ll1ines. The coal is of grade I quality in the high 
v()latile series, and the seam was characterised by open joints and cleats 
along which the fire travelled through the barriers. The quantity of coal 
'lost in the five ~ines was about It million tons. 

Oase lB.-In a seam 19 feet in thickness in the Raniganj series, workings 
'were made from inclines and shallow· shafts over a very extensive area. As 
'"the mine was started early in the nineteenth century, the pillars in the 
'Old workings were small and numerous premature collap.ses occurred. Fires 



follo.·ed the oolla~ and enntually the "'hole mine had to be abandoned. 
The I ... of ooal hal """n estimated at over ~ million tons. 

Cale 19.-.\t a mine in Raniganj a seam 18 feet in thickness ',,-as worked 
from indin ... and .hallow .hafu O\'er a very exten,ive area and the extrac
tion of pillara was invariably followed by fire. Th .. open cleats and brealu 
in the pillan, and the pr .. ""nce of broken workings in a seam no feet 
above, nlade .. ontrol of the fires extremely difficult and eventuall,\' they got 
out of hand. The quantity of coal lost in this lIIine was about 500,000 tons, 
and 750,000 tona were l<x·k .. d up b..hind fire seals. 

('uu 20.-At anotl"'r mine in Rani~:mr. a 8I'alll 16 f .. et thick lying at a 
d .. pth of 400 to 900 f...,t wao worked, extraction of pillars was started in 
J!~ll ond, in 19"14 after 17 pillars had been extracted, a fire broke out. 
The fire wal sealed off, but oWing to cru.hing of pillars in the vicinity of 
the .toppings. and the allll08t unprev .. ntable leakage of air into the area, 
th .. fire remained adive and was a constant and serious menace to the mine 
and th .. work en elllployed therein. The fire resulted in the loss of 65,000 
tonK of conI. At the sallie lIIine. the extraction of an area of pillars 
I.ROO x 600 fpet was followed by the premature collapse of pillars in an 
adjoininp; area ond O<'Ca.ioned the loss of sOllie 300,000 tons of coal. The 
"illora whieh collopsed ('ontained more than 40 per ('ent. of the coal in the 
learn. 

Cau tl.-In a atlom 27 feet in thickne.s in the Raniganj seriea with cover 
of ahout 100 fL",t, the extraction of pillars was followed by spontaneous 
h"ati nl(. A. Rallerie. were of .xce38ive dimensions, localisation of the fire 
was not pOlloible and a large I18Ction had to be abandoned. A few months 
later, another fire started in the remaining section of the mine at a point 
where two or three pillara had collapsed some 8 month8 earlier and the 
whole mine had to be abandoned. The quantity of coal lost was 775,000 
tona. 

Ca.~ 2Z.-lo a .. 8m 15 feet in thickness ill the Roniganj series, mining 
W88 commenced from the outcrop about 1870 and workings were made from 
.hafts and inclines over a very extensive area. In the old workings, a high 
percentap;e of the !l8am was extracted in first working and, when pillar 
extraction waa attempted, many premature collapses and fires ensued. 
The fires eventually got out of hand and the whole area had to be abandoned. 
The coal in a ""am below the abandoned area had al80 to be locked up. 
The quantity of coal lost by fires and rollapaes is estimated to have been 
1·1 million tons and the quantity locked up 1'8 million tons. 

Ca.e 2.1.-10 a Ream 28 feet thick in the Raniganj series, the crulapse of a 
pillar surrounded by galleries made to the full height of the seam was 
followed two yean later by fire. The extreme height of the gallerie. in the 
vi('inity of the fire rendered the building of isolation stoppings extremely 
difficult, and a large portion of the workings had eventnaHy to be encloaed 
in stoppinga built in a railway barrier where the few galleries through the 
barrier were of small dimensions. The ~oal was grade I in the high volatile 
series. The fire involved the 1038 of 500,000 tons of roal. 

CQ8e t~.-The seam 17 feet in thi('kness is in the Raniganj series and 
13 feet of the ('081 i8 graded in grade I. Fire broke out 8 months aftar a 
few pillars had collapRed in old workings lying at a depth of about 100 feet 
where 60 per eant. of the seam had been removed in the formation of pillars. 
Attempts to ronfine the fire to a 8mall area were unsuccessful and the whole 
mine had to be closed and sealed at the 8urf3l'e. The quantity of roal locked 
up in the mine i8 about 2 million tons, but most of it i8 recoverable. 

CQ88 'S.-In a seam 16 feet In thickness in the Raniganj 8erie8, the 
extraction of pillara at a depth of 450 'feet below the 8Urface wa8 followed 
bv fires. A fall of roof in one large depi\Jared area sealed olf on account 
of fire cansed the rollapae of one or more fire dams and the expulsion of 
noxious 8nd inflammable gases. The mine was abandoned. The quantity 
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of coal lost was about Ii million tons of which about one million tons may 
be recoverable. 

Case .e6.-At another mine in Raniganj, where mining was commenced 
about 1867 from inclines and shallow shafts, two seams were exploited H 
and 18 feet in thickness and separated by 110 feet of strata. In the old 
workings the percentage of coal extracted in the formation of pillars was 
extremely high and, when extraction of pillars was commenced, coal was 
lost and fires ensued. Subsequent pillar extraction caused the collapse of 
pillars supporting stoppings round a fire area and the mine had to be flooded 
to overcome the fire which had involved the whole mine. The. quantity of 
coal lost was about 400,000 tons. 

It may be added that flooding a fire area is not always practicable 
because the necessary amount of water may not be available conveniently 
and also because the barriers between adjacent properties may not be able 
to hold the water if it is available. In one mine in Raniganj, the attempt to 
flood a fire led to the next mine being innundated and put out of action for 
about 6 months. 

Ca&e .e7.-At another very old mine in which a seam 16 feet thick in the 
Raniganj series was worked at a shallow depth, pillar extraction resulted 
in numerous fires and eventually the fires got out of hand. The mine was 
abandoned and some 500,000 tons of coal were lost. 

Ca&6 .eS.-At another mine in Raniganj, where a seam 18 feet in thiek
ness was exploited from inclines and shallow shafts, pillars were reduced 
until a collapse took place. Some years later a fire which started in the 
collapsed areas spread through the whole mine and also through two adjoin
ing mines. The fire resulted in a loss of over 2 million tons of coal in the 
three properti6ll. 
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APPENDIX B. 
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TABU I.-AnnUQI output (in tom) 0/ the Jharia and 
field, during the yea,., 1920 to 1935. 

Raniganj 

P8I'Oentage Percentage 

Jharia 
01 figare in of figure in 

rear. R.\niganj I CoL 2 to the Col. 3 to the 
Coalfield. Coalfield. total aDDnal totalannnal 

outpu' in output in 
BritiBh India. BritiBh India. 

1 ! 3 4 Ii 
1920 p,m,o.o 4,997,679 54041 29·26 
1921 10,059,649 5,211,845 54-79 28'39 
1922 9,936,299 5,203,2U 5H9 28·04 
1923 10,846,015 5,557,~4 55'14 29'6Z 
1924 10,845,642 6,035,347 53·54 29'80 
1925 10,676,883 5,729,686 53-47 28·6~ 

1926 10,373,736 6,124,884 51'63 3O-4S 
1927 10,5SS,487 6,472,036 50-14 30-66 
1928 10,665,479 6,460,490 49·57 30'03 
1929 10,785,745 6,828,053 48·35 30'61 
1930 10,753,858 7,218,691 47-41 31'82 
1931 9,755,037 6,530,713 47'55' 31·SS 
1932 8,551,283 6,419,007 45'68 34'29 
1933 8,014,949 6,265.703 44-13 34·50 
1934 9,057,546 6,795,838 44-74 33'57 
1935 9,245,292 7,348,323 4.3'99 34'97 

TABLE H.-Annl/al output (in tons) 0/ '''perior (,elected and 
grade J) and inferior (grade 11 and lower) coal/rom the Jharia 
coalfield during the year, 1920 ,to 1936. 

8uperiorcoal Inferior coal Percentage Percenuge Total riM. (in tons). (in tons). of superior of inferior outp1Jt 
coal. cosl. (in tons). 

-1920 6,608,633 2,6S5,407 71-7 28'3 9,294,040 
1921 6,438,175 3,621,474 64·0 36·0 10,059,649 
1922 5,892,503 4,043,796 59'3 40'7 9,936,299 
1923 6,517,989 3,828,026 63'0 37·0 10,346,015 
1924 7,244,889 3,60<!,753 66'8 33·2 10,845,642 
1925 7,636,419 8,140,464 70·6 29'4 10,676,883 
1926 7,~7,595 2,946,141 71-6 28'4 10,373,736 
1927 7,693,285 2,890,202 72-7 27'3 10,5S3,487 
1928 7,908,120 2,762,359 74-1 25'9 10,665,479 
1929 8,143,237 2,642,508 75·5 24'5 10,785,745 
1930 8,269,717 2,484,141 76·9 23·1 10,753,S58 
1931 7,632,715 2,122,322 78·2 21·8 9,755,037 
1932 6,652,898 1,898,385 77·8 22'2 8,551,2S3 
1933 6,211,585 1,803,364 77·5 22'5 8,014,949 
1934 6,992,426 2,065,120 77'2 22'S 9,057,546 
1935 1,099,234 2,146,058 76'8 23·2 9,245,292 
1936 6,678,768 2,109,084 76·0 24·0 8,787,852-

- Then! m8, be aoDle change in th41 figure. for 1936. 
( 233 ) 
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TABLE IlL-Annual output (in tons) Qf superior (selected and 
grade I) and inferior (grade II ailld lower) coal from the 
Raniganj coalfield durin.q the years 1920 to 1936. 

t 

Year. Superior ooal 
(iu tons). 

Percentage Percentage 
Inferior ooal. of of Total 

output 
(in tons). (in tons). superior inferior 

1920 3,748,259 

1921 3,882,825 

1922 3,871,214 

1923 4,229,200 

1924 4,695,500 

1925 4,554,933 

1926 5,083,654 

1927 5,598,311 

1928 5,816,788 

1929 6,199,872 

1930 6,605,102 

1931 6,021,317 

1932 5,956,838 

1933' . 5,852,167 

1934 6,394,884 

1935 6,966,279 

1936 6,828,664 

1,249,420 

1,329,020 

1,332,000 

1,328,224 

1,339,847 

1,174,753 

1,041,230 

873,725 

643,702 

628,181 

613,589 

509,396 

462,169 

413,536 

400,954 

382,044 

435,872 

. ooal. coal. 

75·0 

74'5 

74·4 

76-1 

77'8 

79·5 

83'0 

86·5 

90·1 

90'8 

91·5 

92'2 

92·8 

93'4 

94-1 

94'8 

94'0 

25'0 

25·5 

25'6 

23'9 

22·2 

20'5 

17'0 

13·5 

9'9 

9'2 

8'5 

7·8 

7'2 

6'6 

5·9 

5'2 

6·0 

4,997,679 

-5,211,845 

5,203,214 

5,557,424 

6,035,347 

5,729,686 

6,124,884 

6,472,036 

6,460,490 

6,828,053 

7,218,691 

6,530,713 

6,419,007 

6,265,703 

6,795,838 

7,348,323 

7,264,536-

• There may be some changes ill the figures for 1936. 

TABLE IV.-Average value (per ton) at pitmouth of coal e:J:t~acted 
from the mines in lharia and "Raniganj coalfields. 

Year. 

1920 

1921 

1922 
1923 

1924 

1925 

-1926 
1927 

Jharia. 

Rs. A. P. 

410 0 

512 O. 

614 0 

613 0 

Ranig~nj. 

Re. A. P. 

620 

180 

950 

813 0 
6 12 0 7 13 0 

5 13 0 6 11 0 
4 9.0 5 5 0 

3150460 

Year. 

1928 

1929 

1930 

1931 • 

1932 

1933 

1934 
1935 

Jharia. Ra~nj. 

Re. A. P. . Re. A. P. 

3100400 

3 7 0 314 0 

310 0 4 0 0 

3 7 0 314 0 

300340 

2 11 0 2 14 0 

2 8 0 2 10 0 

280290 
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T4BLB V.-Average price, (per ton) oj India"" coal (.uperWr) aC 
chieJ port,. 

QrJcut~ C.IDutta. Bombay·tt Karaohi·tt 

'1' ..... Jharia aeleoted Diahargarh IndiAn (trimme4 
delivered cieliYered Disherg.rla. into 

into wagona. into _gooa. bUDkare). 
Re ...... Re ...... RB .... I'. Re ...... 

1920 6 8 6 81210 32 3 8 33 10 2 
19"11 12 5 0 18 2 8 33 4 0 38 2 0' 
19"12 11 2 0 14 8 0 33 8 0 35 6 8 

1923 0 3 6 12 2 8 30 8 8- 35 0 0 
19"14 8 2 0 10 9 8 28 15 2- 29 2 8 
1925 5 0 0 7 0 4 19 6 6t 23 2 8 
J9".?6 '11 0 6 6 10 18 8 Ot 21 4 10 
19"17 3 0 0 5 14 8 20 3 Ot 21 1011 
1928 3 8 0 5 7 3 18 3 Ot 19 5 4 
1929 310 6 513 6 18 5 Ot 19 4 0 
1930 311 0 5 14 0 18 4 OU 19 o 8 
1931 3 2 6 5 6 6 18 0 8 
1932 3 , 6 410 4 15 5 4t§ 1615 4 
1933 2 14 0 3 12 2 12 1 41111' 1411 0 
1934 213 6 312 4 1110 4-- 13 8 8 
1935 211 0 3 4 0 . 11 13 9" 14 7 0 

NOTB.-The prict18 .hown ara billed upon twelve-monthly quotations ruling 
at the beginning of each month. 

- Bengal lat class mill delivery. 
t Ex __ I88. 
: A.verage for five months only. 
t Anrage for three months only. 
II C.i.f. 
'I Average for nine months only . 
• - Selected grade furia, net c.i.f. Bombay. 
t t Prices include freight also. 

TABLE VI.-E~port. oj Indian coale (in ton,) by lea from 
1920 to 1935. 

(Private Merchandise only.) 

'1' ..... To To To Straits Total Indian 
Ceylon. Hongkong. Settlements. Exports. 

19'20 685,559 228,355 1,224,758 
1921 236,645 11,373 275,571 
1922 76,742 77,111 
1923 119,620 10 15,388 136,575 
1924 170,701 17,763 206,483 
1925 194,189 18,754 216,090 
1926 243,263 2,085 117,469 617,573 
1927 341,352 8,752 147,405 576,167 
1928 352,602 110,701 73,389 626,343 
1929 366,926 196,074 75,770 726,610 
1930 282,590 61,885 26,367 461,188 
1931 282.289 89,127 30,246 441,249 
1932 190,834 219,490 13,357 . 519,483 
1933 .. 229,122 140,216 8,655 426,176 
1934 228,559 56,737 35,647 330,233 
1935 146,232 46,718 16,850 217,584 
1938 148,597 5,038 16,660 195,836 

• Excluding bunker coal and Government stores, but including coke and 
..,ated fuel. . 
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TAllLE VII.-Quantity (in tons) of Indian coal- ezported onprivattf 
acco~nt as Cargo by sea (coastwise) from BengaZ to other 
Indtian ports (British and non-British) dUlling each of the 
calender years 1926 to 1935. 

Year. Quantity (in tons). Year. Quantity (in tons). 
1926 1,435,110 1931 1,686,095 
.1927 1,682,802 1932 1,652,853 

1928 1,633,518 
1933 1,425,039' 

'1934 1,536,894-
1929 1,860,602 1935 1,649,090 
1930 1,556,569 1936 1,441,579 

* Excluding coke. 

TAllLE VIII.-Quantity (in tons) of foreign 
British India. 

coal- imported into-

(Private Merchandise only.) 

From United From Union Total import. 
Year. Kingdom. From Australia.t of South -into British 

Africa. India. 

1920 5,022 8,134 7,835 39,727 

1921 441,305 111,384 306,968 1,090,749 

1922 742,469 17,849 236,034 1,220,639 

1923 131,739 59,380 281,793 624,91B 

1924:1: 109,916 21,803 185,141 -463,716 

1925 124,111 7,495 204,189, 483,160 

1926 35,142 13,323 89,911 193,908 

1927 55,903 11,017 133,827 243,603 

1928 40,233 5,321 129,474 210,186. 

1929 33,786 1,043 176,376 218,56() 

1930 • 20,258 1,191) 186,029 217,029' 

1931 29,974 3,400 48,716 88,035. 

1932 19,811 4,070 20,418 47,544. 

1933 · 11,174 4,248 45,258 67,330-

1934 · 13,340 6,981 (5,269 72,161 

1935 13,022 2,624 42,314 77,075 

• Figures exclusive of Government stores, but including coke and patell· ..... 
fuel. . , 

t Includes fjgur~s for New Zealand up to 1924. 
: Excludes figures for patent fuel f.rom 1924. 
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T.au IX.-Quantity <in ton.) oj Mf'd coktJ manufactuf'ed in 
India tlviring thtJ Yf1lll" 1920 to 1935. 

l'Joodooti_ - Jharia Total 
Quutity 

Y .... Giridih RaDiganj Otllft ...... ufaO. 
of laud L. aoaI. _L aoaI. coal tured in 
eob.U - 11M. ooke-making 

planN·1I 
1020 · 608,158§ 
1921 · 605,266§ 
1923 · 601,37811 
1923 · 799,956'-
192' • 1,360,661 1,815,670 45,149 2,Ot8 1,862,867 1,141,033·· 
1925 • 1,170,761 1,540,560 39,747 2,405 1,582,712 1,106,528·· 
19:16 • 1,263,105 1,663,911 51,775 2,688 1,708,374 1,225,343·· 
1927 • 1,512,786 1, 960, 78.'t~ 64,651 3,030 2,018,4M 1,350,654·· 
1928 • 1,419,1)1' 1,848,174~ 52,922 3,082 1,9Ot,178 1,261,771·· 
1929 • 1,688,137 2,154,185 53,553 31,646 2,239,286 1,459,675·· 
1930 • 1.572.112 1.995,:J.U 51,03/1 46.6M 2,093.Ot3 1,399,900--
1931 • 1,309,993 1,687.881 33, 209 12.456 24,558 1,757,904 I,S01,418f t 
1932, • 1.214,772t 1,585.733 32,72' 12,878 7,330 1,638,665 1,216,039ft 
1933 • 1.227,746 1,517,483 27,245 110,469 2,898 1,658,095 1,230,319ft 
1934 • 1,517,137 1,934,Ot8 26,297 8O,9U 2,698 2,Ot3,967 1,518,896tt 
1935 • 1,766.821 2,232,807 26,740 91,035 2,859 2,353,441 1,759,036tt 

• Includa. Raniganj coal also used by the Bengal Iron Co., accurate 
figure. relating to which are not available. 

t Excluding 271 ton. produced from the Ja1'8ngdih colliery. 
: Includae Bokaro-Ramgarh coal al80 used by the Indian Iron and Steel 

Co., Ltd., eeparate ligurae relating to which are not available. 
t Figuree from 4 coko plante. 
II Figuree from 5 coke plante. 
11 Figura. from 6 coke plante . 
•• Figures from 7 coke plante. 
tt Figure. from 8 coke plante. 
It Geological Survey of India'. ligurae. 
§ t Chief Inspector of Mina.' ligores. 

TABLE X.-Quantity (in ton,) of loft coke manufactured during 
the year, 1920 to 1935. 

Year. Jbaria Giridih Ranfla::1 Otber Total. 
ooallield. ooallield. coa e • eoallields. 

1920 111,956 63,137 6,437 181,530 

1921 ,71,730 74,737 4,814 151,281 

1922 98,859 85,962 4,158 188,979 

1923 113,464 101,443 6,154_ 220,061 

1924 176,797 122,966 4,982 304,745 

1925 290,807 26 120,644 4,492 415,969 

1926 397,589 113,160 4,916 515,665 

1927 500,812 104,229 8,571 608,612 

1!128 606,520 78,922 3,560 689,002 

1929 693,186 60,134 4,407 757,727 

1930 ; 688,250 55,980 5,391 749,621 

1931 676,976 43,639 8,561 724,176 

1932 719,980 36,858 3,390 760,228 

1933 784,429 36,572 8,lM 824,165 

1934 831,086 .. , 26,305 3,690 861,081 

1935 . 845,453 35,749 9,345 890,647 



T.uILE XI.-Re8erve8 01 Iron Ore. 
(Mainly after C. .s. Fox-Trans. Min. Geol. Inst. India, XX, pp.' 116-117; 1925.) 

Quantity Composition. 
Ore. Location. (in million Remarks. 

tons). Fe. P. S. 
Bm~·OBISSA.. 

HllImatite Mayurbhani 18 60·68 0·08 up to 0·6 Average ore despatched to smelting worke at present 
Bonai 648 contains 64 per cent. Fe, 2 b! cent. silica, 1·25 per 
Keonjhar 1,482 cent. alumina, 0·7 per cent. . e anil magnesia" 0·05 
Singhbhum 1,043 per cent. P. and 0'02 per cent. S. The ore is within 

150 mil ... s of Jharia coalfield. Only these ores are 
3,191 now used by Tata Iron and Steel and Bengal Iron 

HllImatite Singhbhum and Probably 
Companies. . 

· 45·60 Large quantities of lower grade 'bras, probably of the 
Orissa. 3,000 same order as that of high quality, available. 

CENTRAL PROVINCES. 
Hl8matite Ruter. Quantity not known but will apparently run into several ~ 

tons of million tonto c.o:> 
Lohara (Chanda) )100 en·67 0·005 0·012 Flux nearby, but Wardha valley coal Is non·coking. 

00 .. · 
Rajhara (Drug) 10 60 0~058 0·108 Flux at Dalli, but coke must be imported. 

lAterite Kankwara. Hills 49 53 0·146 0'02 Suitable for blast furnace, but lack of fuel. 
(Jubbulpore). 

BENGAL. , 
Ironstone RaDiganj coalfield )400 38·46 0'09·04 Trace Used by Bengal Iron Co. until 1913. NowunW'ol'ked 

beoause excellent Singhbhum ore available. 
Laterite. Rajmahal 43 0·6 Quantity not known but' large. Former jndustry of 

Birbhum based on this ore. 
- f MADBAS. 

Magnetite · Kanjamalai (Salem) )1,000 38.45 0'02·0'3 0-028 Ore is a mixture of magnetite and quartz. Amenable 
to magnetic concentration on fin... crushing. May 
be eventually smelted by eleotricity. now available 

MY80BE. from the Mettur hydroelectrio power station. 
H:umatite · Babahudan Hills 50 60·64 0·03 to 0·05 0·03·0·04 Now being used in charooal blast furnace of 80 tons , maximum oapacity at Bhadravati in Mysore. 
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TABU XII.-ProaUction (in toni> o/Iron Or. in India. 
Bihar 

Year. and 
Orissa. 

Hyaore. Burma. Others. Total. 

19U · 1,032,812 14,958 59,01. 59,182 1,«5,313 

1925 · 1,.35,558 56,218 51,617 1,185 1,6«,578 

1926 · 1,59f,577 15,.27 .8,089 1,202 1,659,295 

1927 · 1,736,060 48,465 61,062 1,148 1,846,735 

1928 1,956,621 23,624 _ 74,813 934 2,055,992 

1929 2,337,34. 45,937 .6,140 715 2,430,136 

1930 1,783,742 31,499 33,458 925 I,M9,624 

1931 1,599,386 18,517 1,886 6,092- 1,624,881 

1932 1,744,247 .,394 6,560 5,299- 1,760,600 

1933 1,1M,396 35,0.1 36,293 2,895- 1,228,625 

1934 1,853,116 38,974 23,930 898 1,916,918 

1935 2,316,393 24,019 23,085 800 2,364,297 

-Hamly from Madr..... The other figuree in the aame column refer to production 
mainly from the Central Provino..a. Taken from the Recorda of the Geological Survey 
of India relatilll! to min~ral production in India. 

TABU XIII.-Proauction 01 Pig Iron, Steel and Ferro-Mangane,e 
<zn toni) in India. 

Indian MY80nI T~T~'8 

Tata' •• Bengal Iron and Iron Total. Steel. Ferro-man· Iron. Steel. Works. gan_. 

1924 • 640,140 147,733 168,249 16,425 872,547 218,472 9,951 

1926 • 663,160 62,6" 247,500 16,7.1 880,075 309,938 8:527 

1926 • 609,429 20,050 253,431 19,523 920,433 360,980 10,603 

1927 • 6U,028 132,649 863,516 19,858 1,140,051 414,738 6,092 

1928 • 610,8M 128,112 397,7M 15,104 1,051,8M 289,865 3,233 

1929 • 722,950 196,080 451,059 21,452 1,391,541 410,923 3,630 

1930 • 695,923 103,929 354,772 20,668 1,175,292 .27,035 4,576 

1931 , 799,545 Nil. 2.3,214 15,577 1,058,336 439,134 14,366 

1932 • 699,931 Nil. 198,700 14,683 913,314 430,333 366 '. Nil. 1933 , 793,953 249,079 14,805 1,057,837 505,429 7,725 

1934 • 882,054 Nil. 420,271 17,885 1,320,210 696,981 6,536 

1935 • 897,976 125,850 fSO,8M 19,152 .. ,451,862 627,867 14,182 



TA~LE XIV.-Itxporta of Pig Iron (in tons) from India. 

1924. 1925. 1926. 1927. 1928. 1929. 1930. 19S1. 1932. 1933. 19S4. 1935. 

United' ][Ingdom 8,828 28,708 15,814 21,140 8,920 43,905 116,762 61,600 85,332 82,823 106,867 69,120 

German, 11,695 3,166 9,926 8,542 13,243 10,307 14,332 8,543 5,513 5,982 S07 

UDlted Btatea of 
America. 

97,771 177,180 49,760 67,685 57,897 68,017 108,924 60,121 26,978 71,951 82,187 41,478 

J'lIJIan 169,697 158,713 230,913 266,226 821,010 385,168 201,997 157,116 101,983 179,606 212,286 834,267 

Cblna . not avaDable .eparatel,. 12,226 18,329 16,307 10,666 18,066 19,971 11,366 

Other conntrles 14,769 25,598 16,009 • 19,983 32,256 26,332 46,~10 19,618 14,994 14,156 20,762 16,103 

Total esport-

TODl • 271,055 815,162 883,960 428,625 648,881 602,629 818,994 248,396 372,016 898,064 

'(Value):a... • • 1,79,78,296 1,98,66,537 1,42,19,549 1,74,28,304 2,10,60,789 2,50,86,lA6 2,06,99,058 1,12,03,467 86,66,502 91,07,292 88,60,702 1,08,63,877 

Total prodnctlon In 
toDl. 

872,547 -880,076 902,483 1,140,051 1,051,884 1,391,661 1,176,292 1,068,336 913,314 1,057,837 1,820,210 1,451,862 

fl·9 

.., 
~ 



TABU XY.-lmportl 01 Iron and Steel. 

Cutlery M .. chinory Railway pl .. nt 
steel bari, 

Total.aI ... Iron bars, T I'OD and Rteol anglN, 
and and and Pig iron, bealDa, pill ...... rhannela Ru~ 

H .. rdware. Mill work. Rolling .toelt. eto. sheets, eto. bloo_, lAlla. 
bill"ts, etc. 

1924 Ra. 5,72,36,344 15,53,44,993 8,93,15,058 32,46,182 16,68,06,1148 3,55.87,206 60,21 
Tona 18,001 682,369 256,1149 

1923 Ra. 5,57,79,585 15,95,48,216 7.53,44,065 28,96,335 15,47,92,396 1.79.31,685 46,63 
Ton. 17.775 668,920 147.788 

1926 • Ra. 5,58,83,246 15,13,37.077 7,14,94.159 23,12,530 16,63.32,009 2,41,14,5114 67.15 
TonI 13,503 738,950 228,465 

. 1927 · Ra • 5,67,52,492 16,57.87,417 8,44,57.576 . 25,16,634 18,25,16,326 !,76,83,218 51.97 
Tone 19,455 871.813 260,389 

1928 · Ra. 5,85,55.191 21,04,39,807 2,21,41,648 20,75.394 18,81,48,943 2.66,84,083 50.80 
Toni 14,657 ' 1,013,458 242,954 

1929 Ra. 5.69,79,480 21,58,23,118 15,06,400 16,12,32,372 3,16,17 ,5119 46,72- ~ 
Tona 11.027 824,529 270,839 "" .... 

1930 Ra. 4.47.11.481 18,86,88,956 12,99,908 11,31,85,835 1,56,93,801 36.36-
Tona 8,646 567,795 136,014 

1931 Ra. 3,37,36.689 13,42,30,983 5.95,229 6,25,97,840 1,05,08,1131 24,17-
Tona 4,680 328,290 109,803 

1932 Ra. 3,06,41,675 11,02,75,964 Not avail· 6,54,627 4,65,90,979 81,19,873 19,63-
'1'ona able. 4.721 329,000 91,330 

1933 Ra. 3,lp.63,976 12,87.40,082 7,94,299 4,52,56,932 76,73,776 21,44-
Tona 6,418 238,559 73,573 

1934 Re. 3,29,87,547 11,74,50,797 7,21,467 4,99,92,606 94,83,479 21.06-
'1'ona 6.444 256,595 84,712 

1935 Ra. 3.40,37,964 13,35,71,208 3,59,907 5,79,43,157 87,18,398 23,46-
Tona 2,768 313,781 81,233 

• Excluding R .. ilw .. y plant and rolling stock. 



Compall'ative Statistical Information (1919 am,d 1935).· 

Serial Particulars required. In Ranlganj. In lbarla. Total of columns 3 and 4. RIllIUlI.KlI. No. 

1 2 8 , 6 II 

1919. 1935. 1919. 1935. 1919. 1935. 1919. 1935. 

1 Total number of collieriel • 305 191 835 206 640 897 

2 Number of comerlca under " 8 9 I. 63 12 
development, but not rail-
Ing coal. 

188 326 202 587 385 8 Number of comerle. raising 261 
coal. , 

TO~::i'n":!J.:itWo~ ~~ col-
6,800,8" 7,848,328 12,086,137 9,245,292 18,886,981 16,593,615 

tons. tool . .oI toni. tons.~ tono. tons. 

5 Number of comerle. raising to 
monthly- 7b 151 62 a ~88 132 ~ (a) up to 1,000 tona 137 a 49·06 p.o. } 84·29 p.o. } Of total Of total 
(6) over 1,000 and up to 92 84 121 97. 6213 181 686'28.. number of 47'01.. number.of 

6,000 tons. 687. 385. 
(c) over 6,000 tona 32 29 M 43 • 86 72 c14·66 .. 18'70 .. 

6 A.mount of annual output of 
comerleoln-
(a) aerial No.5 (a) • 640,721 218,814 651,192 361,906 d 1,191,913 670,720 ..n,.} . s·" p.c.' 

tona. tons. tons. ton8. toDJI. ·tons. 
Of total J"'-(6) serial No.6 (b) • 11,829,495 2,601,093 8,704,146 ,2,718,181 .6,5S3,S41 l5,814,27' • 84·69 .. output of 82·08 u output of 

tons. tona. tonI. toni. tons. I tons. 18,886,981 16,698,616 
tons. tona. 

(c) serial No.6 (c) • 8,430,628 4,628,416 7,680,799 6,180,205 /11,111,427 10,708,621 /68'9S .. 1\4·53 .. 
tona. tons. tons. tons. • tono. ,tons. 

7 Number of comerles raising 
coal by-

19'7" p.o. } Of total 
(a) hand labour only or 98 88 163 38 //261 76 //42-76 p.c. } . mainly hand labour. Of total 
(6) .team power only or 160 136 165 160 11 825 285 11 66'87.. . number of 74'03.. number of 

maInly steam power. 687. 886. 
(c) electric power only or a 10 \I ~4 01 ~4 '1·S7 .. 0'28 .. mainly electrio 

fOwer, 



• Amount of IUIDuaI output '" 
oolll<lrt .. ln-
(a> lOI'I&I )fo. 7 (a) • '811.0" '7.76' I.OtU86 to7.B18 11.611._ 171.078 HM_} .... } - - IoDa. - !<ma. 10 .... 

(t) IIOrItJ 50. '(t) • 
or tJotaI or tJotaI 

.,Oce.UI .,015,787 ',900.838 '.919.278 115.9".877 '11.986.086 , .4 81.. output nt fJ-06.. t'JUtct", 
IoDa. - 110 .... IoDa. lIOoa. - 18.888.881 II.' .111 

(e) .... a1 50. 7 (e) • 
110 .... -118.818 1,IM,781 1,111,'18 11,118.891 • 1,680.088 '8.181.677 .H8 ,. 10-• .. .- 110 .... - IioDL .110 .... -• 5umber of nIIID8 ooWort .. 

lie worked by-
e:') (a) limited oompanJ .. 11' 81 101 " III 167 ... .., (6) prlYale OWDora • 1f7 100 126 128 171 118 

? 10 A mount of aunual output of 

II ""lUort .. In-
(a) aortal )fo •• (a) • ,I,2C1,B80 1,9&0.020 7,869.828 '.6M.UI n 1!.80I.C8I II.CIl6.101 • 88·" p.,'} .. 01 tJotaI 'HI p.e. } or 1IOta! 

~ 
f 110 .... lion. IIOBI •• !<ma. !<ma. 11001. utputot eutpulol 

18.88&.881 11,698,116 
'1ioDL -(6) aortal 50. '(6) • 1,668,88' 1,&08,808 ',878,6U 1,781,U8 • • ,085.698 ',IRO.'U 011·11 .. P·II .. 

0 IIOBI. IIOBI. IIOBI. 110 .... 11001. IiODO. toO .It 11 Averat18 dally Dumber 0' t 'tI penon. 'WorldnlJ-... 
, 66,601 

f (a> above IUId below 60,119 96,21' e8,DOI 164,'86 111,68' 
.. } OIl1Otal .. } OIliOtal IIfOUDd, 

(6) above...,uod /12,9&0 1&,'" 87,808 11,608 1'80,U8 le,80' I' 10·18 p.e. DQJDber of lO·n p... numbar '" .. workea. workon. .. (e) bolow lIrouod 88,278 &0,181 67,8ea .a,'OO • 98,'67 85,180 • 80'81 .. 
,,·a8 II .. 

1.0 12 o~~ per penon employ. 
j' (a) above and below 116'8' J8z.18 126-88 188·91 .. ~uD4. toM. ton •• toni. toni. 
'" p (6) below lJlOuod 18'·'6 182·88 208'71 108-19 

110 .... 110 .... - 1iODO. 
18 Nomber 0' ooWort .. makIDll ook._ 

(a) open OVODI 88 28 80' 181 200 186 

(6) by·product OVODI 2· 2 , 8 8 • I II ~t the BenpllroD 1U14 llteel Workl, KultJ, 
and 1 10 at the indian Iron IUId Bteel Worb, 
Hlrapur, Burnpur. 

16 Number 01 ooW.rI .. lo wblob , I 8 6 6 Inl~~~~D J':"~D.!t~ =~:.!:i =~OI~D:: bydraUllc otowlng b .. been 
Introduoed lor pillar ..... ltabllll, ...... 0' .... II plOan. 
!>Overy In old walkinS" 

• 8uppll04 by tbo KlQ" Dopartllle"t. 
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