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Interim Report 
ON 

Conservation of Metallurgical Coal. 

1. The Committee on Conservation of Metallurgical Coal was 
appointed by the Government of India, Ministry of Industry and 
Supply, vicle their Office Memorandum No. Coal II-7(16)/49, dated 
t.he 25th Aoril 1949, which is reproduced below:-

"No. Coal II-7(16)/49. 

GovERNMENT oF INDIA, 

MINISTRY OF INDUSTRY & SUPPLY. 

New Delhi, the 25th April '49. 

OFFICE MEMORANDUM. 

The Government of India are pleased to constitute a Committee 
to advise them on the measures to be taken in regard to conservation 
of metallurgical coal with particular reference to the recent reports 
on coal washing and coal blending and other anciliary matters. 

2. The Committee will consist of-

Dr. M. S. Krishnan (Director, Indian Bureau of Mines), 
Chairman. 

Dr. J. W. Whitaker (Director, Fuel Research Institute), Member. 
Dr. D. R. Malhotra (Representative of Railway Board), 

Member: 
Mr. C. S. N. Raju (Representative of Central Electricity Com

mission), Member. 
Mr. S. K. Sen (Ministry of Finance), Member. 

Mr. A. Farquhar l (Representatives of the Coal Consumers' 

W M. W II r Association of India), Members. 
Mr. . . a ace J 
Mr. W. H.• S. Michelmore} (Representing Colliery Interests), 

Members. 
Mr. B. L. Agarwalla 
Mr. A. B. Guha (Colliery Superintendent, Giridih-Coal Com

missioner's representative), Member. 
Mr. A. :B. Guha will ac.t as the Secretary of the Committee. 
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3. The terms of reference of the Committee will be as follow:-
"To review the publications and recommendations of Fuel 

Research Committee, Fuel Research Institute and other 
Research Organisations and to recommend to Government 
what legal or executive action should be taken to imple
ment such of the findings of the research bodies as in the 
opinion of the Committee are considered desirable for 
adoption and in particular-

(i) to consider and recommend what results can be achieved 
through blending and washing of coal and what measures 
are needed and the extent of the compulsion which is to 
be applied both at the producers' and consumers' ends for 
conservation of metallurgical coal with suggestions for 
revision of price structure of coal to make washing and 
blending economically feasible ; 

(ii) to ascertain what the existing difficulties mainly arising 
out of transport limitations are of increasing the produc
tion of good quality metallurgical coal and how to 
overcome them ; and 

(iii) to estimate the increase in requirements of the Country 
for good quality metallurgical coal within the next few 
years. 

The Committee is to submit its report by the 15th June 1949. 

(Sd.) P. R. DAS GUPTA, 
Dy. Secretary, Government of India." 

2. The terms of reference were later amended to read as under, 
vide the Government of India, Ministry of Industry and Supply's 
Corrigendum No. Coal II-7(16)/49, dated the 3rd May 1949. 

" The following Corrigendum is issued to this Ministry's Office 
Memorandum No. Coal II-7(16)/49, dated the 25th April 
1949:- ' 

In para. 3 of the Office Memorandum, for sub-item (ii) sub-
stitute the following, viz.- ' 

(ii) to ascertain what. t~e ~xisting u1mcwues mamly arismg 
o~t of transport h~mtat10ns are of increasing the produc
tion of good quality non-metallurgical coal and how ta 
overcome them, and . . . • . ." 

(Sd.) P. R. DAS GUPTA, 
Deputy Secretary to the Gov~ment of Indi~. 

3. Later on Sri B. P. Sin~a, Secretary, Bihar Khan Mazdoor 
Federation, Dhanbad, was app~mted. a.s a Member ·of the Committee 
as per the Government of India, Mlmstry of Industry and Supply's 
Office Memorandum No. Coal II-7(16)/49, dated the lOth May 1949. 



4. Before making final recommendations we felt it essential to 
redetermine the total amount of good and feebly coking coal, ·but in 
view of the urgency of the position we are submitting these interim 
observations. As the survey is only at its early stage, our provisional 
observations are based generally ori the report of the Indian Coal
fields Committee, 1946 for the total availability ·of coal which may be 
suitable for metallurgical purposes. There have been many estimat
ed reserves of good coking coal based on incomplete data. The esti
mates showed wide variation. The Coal Mining Committee, 1937 
gave reserves of ·good coking coal to be 1,436 million tons at the end 
of 1936. At the end of 1944, Gee of the Geological Survey of India 
·estimated the total reserves of this coal to be in the region of 1,11:5 
million tons. In this connection we quote from the Report of the 
Coalfields Committee:-

" We are advised that good coking coal can be strictly said to 
occur only in seams 12 to 18 of the Jharia field, in the 
Giridih field and in the Ramnagar seam and in a portion 
of Laikdih seam of the Raniganj field, but the Giridih field 
is nearing exhaustion and may be left out of consideration. 
We have shown earlier that the present reserves in seams 
13 to 18 of the Jharia field are probably in the neighbour
hood of 730 million tons. The reserves in seam No. 12 
have not been readily available from the Geological 
Survey of India's Memoirs, but the details we have collect
ed give a figure of 167 million tons. The total for seams 
1'2 to 18 may, therefore, be put in the neighbourhood of 
900 million tons. But there is an important reservation to 
be made in regard to this total. The Jharia seams men
tioned are not of uniform quality throughout, from Katras
garh westwards, quality definitely deteriorates and it 
would be most unsafe to treat all the 900 million tons of 
coal ·in these seams as good coking coal. What proportion 
of the total cannot be so classified it is difficult to say ; bt:t 
it is probably appreciable. As regards the Ramnagar and 
Laikdih seams of the Raniganj field, we have estimated 
the present reserves at about 42 million tons. The wtal 
reserves of .good coking coal are, therefore, undoubtedly 
much below 1,000 million tons, and may well be in the 
neighbourhood of about 700 to 750 million tons only, after 
allowing for the inferior coal in certain parts of seams 12 
to 18 of the Jharia field. 

If we were to rely on the figures reported to us by the collieries, 
we ·would have to revise. our estimates of the reserves of good coking 
coal. We have been told that such coal is found in the following 
seams:-

12, 12A, 13, 13A, 13B, 14, 14A, 15, 15A, 16, 16A, 17, 17A, 17B, 
18, 18A in the Jharia field and Laikdih seams of the 
Raniganj field. 
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The total reserves in these seams, as reported to us, are as 
follow: 

Minion tons 

Reserves in seams as now being worked 597 
Additional reserves if the full seams are 

worked 242 
Reserves in virgin areas proved and thought 

workable 310 

1,149 

On this basis, (he reserves appear to be much larger, but there is 
again an important reservation to be made. We have classified the 
collieries which have reported reserves to· us in the Jharia Held 
according to the quality of the coal as determined by the Indian Coal 
Grading Board and we find that many of the reporting collieries have 
resources of inferior grade coal only which cannot obviously be de
scribed as good coking coal, even though it comes from seams 12 to 
18. The. total is, therefore, not a safe guide to the Country's reserves 
of good coking coal." 

5. 1t will thus be seen that the Indian Coalfields Committee did 
not consider the figures of total reserves as a safe guide. It soon . 
became clear to this Committee that a detailed resurvey of the coal
fields containing metallurgical coal was necessary. 

6. We have, therefore, sent out questionnaires, vide Appendix I. 
later amended by Appendix II, to (a) all the Collieries. producing 
metallurgical coal, (b) Collieries producing semi-coking or feebly 
coking coal, (c) Collieries producing coking coal with high ash and 
(d) Collieries producing non-coking coal in the Provinces of Bengal, 
Bihar, Orissa and some Collieries in the C. P. including Pench Valley. 

7. We requested the Collieries to furnish not only the total quan
tity available of each category or class of coal but also the average 
annual production, the estimated reserves and the future possibilities 
£rom each mine. This information was necessary for the Committee 
when they came to consider the replacement of metallurgical coal. 
It is important to know whether the Collieries producing non-coking 
r:oal can increase their output substantially. 

8. Realising that the questionna!re might meet with the same fat, 
as the questionnaires that were circulated by th~ Ind1an Coalfields 
Committee, we felt that if we lef~ it to the md1v1dual collieries It 
was likely that we would not recetve rephes from all the Col!ier,,s 
as some of them might find it difficult to answer the questions in 
detail. It was then decided th~t ~e should take full advantage of 
the Coal Commissioner's Orgamsatwn. 

9. The Coal Commissioner and the Chief Mining Engineer, Rail
way Board, very kindly agreed to place the Coal Superintendent 
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together with 5 Asstt. Coal Superintendents and 25 Inspectors at the 
disposal of the Member-Secretary, Conservation of Metallurgical Coal 
Committee, to enable them to contact the collieries personally and 
obtain the replies to our questionnaire. This was a more direct ap
proach. The procedure adopted was that each Asstt. Coal Superin
tendent in his division visited a particular colliery along with the 
Inspectors and had a personal discussion with the Managerial staff, 
and worked out the total quantity of coal at the Colliery after going 
through all the records. In some of the bigger groups of Colli<>ries, 
the Chief Mining Engineers of the particular group preferred to work 
out the details themselves and send the replies together with the plans 
and data to the Member-Secretary. The Member-Secretary, in 
consultation with the Chief Mining Engineers of various Compam.,s. 
arranged that the data supplied by these .Companies were checked up 
and correct assessment made by the Assistant Coal Superintendent 
with the Colliery staff. This enabled the Coal Superintendent's st?ff 
to assess the actual quantity available from each mine. 

10. This checking will take a long time as the data are to be 
checked from each individual colliery and actual quantity determined. 
We are receiving and hope we shall continue to receive full co-op~ra
tion from the Mining Industry. 

11. While making this assessment, differences of opinion as regards 
the total availability of metallurgical coal and what portion cf 1t 
can be extracted, .arose between. the Colliery staff and Coal Super
intendent's staff. The Member-Secretary at this stage approached 
the Chief Inspector of Mines with a request to throw in his knowledge 
and that of his staff to the aid of the Coal Superintendent and his 
Officers to ascertain as to what extent the figures of reserves submitted 
by the Collieries should be accepted as a true guide of total reserves. 
At the invitation. of the Committee, the Chief Inspector of Mines 
attended one of .the meetings of the Committee. After comprehensive 
discussion of all the aspects, the members were of the opinion that a 
joint survey under the auspices of the Geological Survey of India, 
Chief Inspector of Mines and the Coal Superintendent, Dhanbad, 
should be made. 

12. The Ministry of Industry and Supply in their Memorandum 
No. Coal-II(16)/49, datPd the 8th August 1949, appointed Mr. N. G. 
Chatterjee, Deputy Chief Inspector of Mines in India, as a Member of 
this Committf'e and the Ministry of Works, Mines and Power request
ed the Director, Geological Survey of India, to place an Officer from 
his department to assist the Member-Secretary in the assessment of 
the reserves of metallurgical coal. 

13. This Survey will require a few months for its completion. 
Meanwhile the Committee are issuing these interim observations 
which are subject to modification later, in order to show the t;-end 
of the evidence now before them which is alarming in the case of the 
,b.igher grade coking coal of the Jharia coalfields, and the available 
evidence so far would appear to confirm the remarks made by the 
Tnliian CoalflPlrlc. t"' .................. lttp,:. i_n 1 OJ.~ 
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14. A questionnaire has also been sent out to Messrs. Tata I:on & 
Steel Company, Indian Iron & Steel Company and Mysore Ixon & 
Steel Company requesting them to indicate the minimum standa~d 
for metallurgical coal and coke and whether the standard shown m 
the Indian Coalfields Committee's Report should be adhered to. 

15. Messrs. Tata Iron & Steel Company have indicated to th,e 
Indian Coalfields Committee that caking index should be 15 (Tata s 
Index*) and the ash content below 17 per cent. We have thought 
it worthwhile to ascertain the current specification of metallurgi~al 
coal from Iron and Steel Producers in other countries for comparative 
purposes. Certain foreign firms like Koppers maintain that theY 
have been able to use low grade weakly coking, high oxygen content 
coal~ for metallurgical coke production. They state that the entire 
Western Steel Industry in the United States, which now produces 
approximately 3 million tons of Steel Products per year, is based upon 
Utah coal which had been hitherto considered to be of no use for 
metallurgical purposes. Koppers developed a design of coke ovens 
and a method of operating these ovens which resulted in the produc
tion of satisfactory metallurgical coke from the Utah coals. 

16. It devolved upon Koppers to develop plant and practice which 
would produce an usable metallurgical coke from these Westem 
coals for the reason that they were the only coals available and if 
they could not be properly coked; there would be no Steel IndustrY 
m the West. If they had used the normal oven design current in the 
Eastern Industrial area of the United States in England and in 
Germany, the Western American coals simply would not coke. 

17. Mr. Carvlin, Vice-President of the Koppers Company, states 
that with the proper design of Coke Ovens and with the proper 
operating technique, blast furnace practice can be achieved in India 
which will be equal or even superior to present practice, with a sub
stantial proportion of low grade coking coals in the blend charged 
to the coke ovens. He further maintains that their type of coke ovens 
would give substantially higher yield of by-products (ammonium 
sulphate, tar and benzols) than the ovens which are commonly used 
in India. It seems to us that actual tests should be carried out in 
India with Indian coals for deciding whether this claim can be 
sustained. 

18. In the meantime, we shall accept the definition of metallurgical 
coal as indicated in the In:dian Coalfields Committee's Report, 1946. 
The definition of metallurgical coal as given by the Tata Iron & Steel 
Company to the Indian Coalfields Committee is reproduced below:--

"Detailed specifications of suitable coking coal (relating to 
samples dried at 105' C.). 

(a) Swelling Properties must be non-swelling. 

(b) Phosphorus below 0·15 per cent. 

• B '!ish Standard Index is 1·5 times Tala's Index, e.g., Tata's Index of 

1
- . rl a! to British Standard Index 21. 
~ 1s equ 



(c) Sulphur 
(d) Caking Index 
(e) Ash 
(f) Volatile matter 
(g) Fixed Carbon . 
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below 0 6 per cent. 
15 and above. 
below ,17 per cent. 
26 per cent. 
57 to 58 per cent." 

Explaining the specifications 
.coal should-

further, they have stated that the 

"(i) not swell on being carbonised, as otherwise the walls of 
the coke ovens will be injured ; 

(ii) not be too high in phosphorus content in view of technical 
difficulties in its removal to an extent that will yield a 
steel with a sufficiently low phosphorus content ; 

(111) not be too high in sulphur content, as otherwise a vicious 
circle of more limestone and more heat to remove the 
sulphur in the blast furnace and thus more coke and 
more sulphur input is created ; 

(iv) have coking properties ; 
(v) have the ability to make a coke of certain physical 

characteristics, viz., strength, hardness, size and porosity, 
which for good coke are fixed by the following recognis
ed standards:-

Shatter Index 
Haven's stability . 
Breslau's Hardness 

Porosity 
Size over 3" 
Size 2" to 3" . 

Over 82/92. 
Over 50·0 per cent. 
Over 80·0 per cent. (over 40 

indicating hard coke). 
Over 42·0 per cent. 
50 to 60 per cent. 
35 to 45 per cent. 

rrnn. 

(vi) have a carbon content high enough to give a coke with 
at least 75 per cent. of carbon; and 

(vii) have an ash content as low and as uniform as possible, 
the higher the ash the more limestone is needed which 
in turn calls for more heat, more coke and more ash. The 
maximum ash that can be tolerated in the coke is 22·5 
per cent. and if there is an increase over this figure 
difficulties in operation are encountered." * 

High Quality Coking Coal-
19. Jharia.-The Steel Industry in India was relying upon the high 

quality coking coal available from the following seams of Jharia 
Coalfield:-

12, 13, 14, 14A, 15, 17 and 18. 

*.Further revised specification of coking coal a~d <'Oke which has just b~n 
received jointly from Tata Iron & Steel and Indian Iron & Steel Compames, 
will be considered in our final report. 



Later. as the supply of ~lack coal from these scams dwindled, t~e 
3teel Industry gradually switched over to 16, 16A, 11 and 10 sean s 
)f the Jharia Coalfields. On some occasions both Tata Iron & Steel 
Co. Ltd. and Iridian Iron & Steel Company Ltd. have accepted 
Kargali slack coal from Bokaro Colliery. It see:ns. that the ~earns of 
Laikdih Series• conform to the true charactenstlcs of cokmg co'l.l 
and the Steel Industries have liberally accepted supplies from 
collieries ·mining this coal. 

20. Coal seams of selected grade in Jharia Coalfields between 12 
and 18 can definitely be used for purposes of manufacturing 5ood 
metallurgical coke as also certain sections of No. 11 and No. 10 seams 
in a restricted area. The No. 10 seam is rather high in ash but 
contains large potential reserves of good quality coking coal. If 
modern Coal Washeries can reduce the ash sufficiently it will be 
found a most valuablz reserve. This appears probable. 

21. Giridih.-The coal from Giridih Coalfields, especially from the 
Upper and Lower Kurhurbaree Seams, is one of the best coking coals 
available in India with low ash and low phosphorus. (The seams of 
the Laikdih Series are generally low in phosphorus.) There is still 
a reserve of approximately 13 to 16 million tons of selected grades 
coking coal available in Giridih Colliery after allowing for losses. 
Further there is reason to believe that if deep borings are carried 
out in the Giridih Coalfield it may lead to the discovery of increased 
reserve. 

22. Dishergarh, Poniati, Sanctoria and Topsi Seams cannot. be 
used by themselves for the manufacture of metallurgical coke but 
they can definitely be used in blends with low volatile coking coal 
of high caking index of the Jharia Coalfields. 

East and West Bokaro Coalfields-

23. Recent tests have proved that certain seams of the East ar.d 
West Bokaro Coalfields are ;apable of beneficiation and will yield coal 
of good metallurgical quality which will be acceptable to the Steel 
Industry. The East B~karo Coalfield which is being worked by the 
Railway Group of Colhenes and Messrs. Anderson, Wright & Co. ]Ins 
also been proved and there are known reserves in this area Messrs. 
Anderson. Wrig!'t & Co. wi_th the help of the Geological Survey of 
India have earned out ~etailed survey of the West Bokaro Coalfield 
which is expected to yield promising results. 

24. Reports have been received that the coal available from Damua 
and Kalichapa. in the Pench Coalfields in C. P. shows fairly good 
coking properties but the analyttcal results which we have seen &a 

far, indicate tha~ it can be used only if blended with superior coking 
coal of the Jhana Coalfields. There is a vast reserve of coking c;oal 
in Assam and in the new_ Coalfields in the Garo Hills, but the sulphur 
content of these coals. IS genera~ly high and the coke is only of 
moderate strength. It IS not possible to consider them in our report 
until a method can be found for desulphurisation of the Assam~ 

* Laikdih Series includes Ramnagar, Laikdih and Begunia seams. 
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The long lead alone may make it uneconomical for use in the ex1stlnlf 
steel plants. 

Reserves of Coking Coal-
25. In 1946 the Indian Coalfields Committee estimated a reserve 

of 750 million tons coking coal in the Jharia and Raniganj fields. The 
Indian Coalfields Committee. however, did not indicate whether this 
reserve had been accepted after allowing for inevitable losses on 
extraction. We are of the opinion that this reserve of 750 million 
tons can only be considered as coal now existing either on pillars or 
in virgin areas and does not allow for extraction losses. Our recent 
inspections of the Mines and detailed knowledge which we have 
gained during our course of enquiry have shown that the major 
portion of this coal is standing on pillars. Where these pillars are of 
adequate size and galleries have been driven in conformity with 
the present regulations there is no need for apprehension: that the 
coal will be lost, especially if suitable stowing methods are adopted. 
Some of the old mines, especially those producing high grade coking 
coal, had been developed many years ago before the Indian Coal 
Mines Regulation No. 77 came into being when there was practically 
no control or supervision about the size of pillars and height of 
galleries. The result is that there are some old mines in which the 
workings do not conform to the modern standards of development. 
It is, therefore, likely that a substantial part of the reserves •hown 
in the Indian Coalfields Committee's Report, 1946. will not be avatl
able. Attempt to extract these pillars in some of the old workings 
has resulted and is likely to result in the loss of adjacent pillars due 
to over-riding. There are certain cases where stabilisation by sand 
stowing is so uneconomic that it cannot be recommended. The actual 
tonnage of available metallurgical coal, in our opinion, is likely to 
be less than the figure of 750 million tons in the Jharia and Rani'{anj 
Coalfields as shown in the Indian Coalfields Committee's Report. 

26. The report issued by the Fuel Research Committee, Council 
of Scientific and Industrial Research, on blending of coal for coking 
has shown that it is possible to blend feebly coking and non-coking 
coal with good coking coal and produce sound metallurgical coke. 
The Indian Coalfields Committee's Report (1946) estimated the 
reserves at 750 million tons for good coking coal in the Jharia ::.nd 
Raniganj Coalfields. Some of these, as already shown, are not recover
able and some 50 million tons have been extracted during the last 
three or four years.· At present it is not possible to give the precise 
figures about the reserves but it has been. shown in the Report men
tioned above that these reserves wtll be mcreased by 30 per cent. if 
suitable coal is blended with them. The reserves of blendable coal 
are ample as compared to the reserves of parent coking coal. 

27. The quality of the coking· coal available from Jharia No. 10 
and 11 seams and Kargali Seam of the East Bokaro Coalfield has 
been determined and if washed, these coals will, no doubt, add to 
the total reserves of coking coal ·considerably. 
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28. We understand that Steel Companies prefer slack to run-of
mine b'ecause-

(a) Run-of-Mine coal generally is approximately 2 per cent. 
higher in ash than slack coal and 

(b) The Receiving Bunkers are not designed to receive coal 
more than 4" size. 

29. The Steel Companies are prepared to accept Run-of-~ine ~oal 
not exceeding 4" in size, provided the coal conforms to speclficatwn. 

30. Coat Washing.-Randall, in 1924 and 1925, carried out certain 
froth flotation tests with selected grade coals of Jharia Coalfields. 
Mr. Farquhar in his Foreword to the Report on the Washability of 
Indian Coals by Forrester and Mazumdar states that these ·~arty 
investigations did not yield promising results. He remarks, "the 
Industry too readily concluded that Indian coals in general were not 
amenable to coal beneficiation and ·this unfortunately led to the 
discouragement of further research and probably retarded progress 
for two decades. Credit is due to those who did not concur in the 
popular conclusions of the industry and who consistently pursued 
their enquiries and have now established that Indian coals, although 
more difficult, are amenable to treatment and that it is only a 
question of selection of Plant, Comparative losses, and costs of 
beneficiation". 

31. With the exhaustion of the seams containing better grades of 
coking coal and the adoption of mechartical mining methlods of 
production, it is becoming more and more necessary to clean the 
inferior grades of coal so that the raw coal may be freed from the 
associated mineral impurities, largely shale. In the Indian Coal
fields, except those in Assam and the parts of the Himalayas, the 
Gondwana coals are difficult to wash because much of the shaly 
rnatter is intergrown with the coal substance. By contrast, in most 
American and British coals, the shale and the other impurities occur 
largely as distinct as separable lumps or layers. 

32. Forrester and Mazumdar, whose work is summarised in the 
Report of Washi(lbility of Indian Coals (1947) stated that 141 samples 
were taken and 196 tests were carried out on those samples. TheY 
concentrated their attention largely on the high ash coking coals of 
the Jharia Coalfield which had not been investigated by Randall. A 
plan indicating the places from where samples have been drawn with 
brief results can be seen in Appendix No. III to this Report. 

33. A few extracts from the Report on the Washability of Indian 
Coals are given below :-

" One of the most significant points that emerge from those 
investigations is one to which attention has been drawn 
from time to time in recent Years, namely, the essential 
difference between the Gondwana coals and the bituminous 
coals of Britain. In general, the high-ash portions of 
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British coals are less intimately mixed with the rest of the 
coal substance than is the case with the Gondwana coals, 
occurring, as they often do (in the British coals), as 
separate lenticular masses, or layers or bands of va~ying 
thicknesses, of what the miner calls shale and contammg 
upwards of 65 per cent. of ash forming minerals. As the 
coal breaks up in the ordinary course of mining and subse
quent handling, many of these pieces of 'shale' separate 
out and accumulate among the smaller screen sizes. These 
latter are, in consequence, of much poorer quality (as 
measured by ash content) than is the run-of-mine coal and 
much more so, m consequence, than coal of the inter
mediate screen sizes. 

On the other hand, it is the exception, rather than the rule, to 
find isolated lenticular masses or even smaller pieces of 
very high-ash 'shale' inter-calated in the Gondwana coals 
of India. The counterpart in India, of the ' shale ' of 
British coals is the relatively high-ash stony coal. As 
there is, in most cases, a gradation from low-ash to high
ash coal and vice versa throughout the seams, there cannot 
be such a hard and fast differentiation between the 'clean 
coal' and the dirt. As a further consequence, the dirt or 
shale separable from these Indian coals is not of such a 
high ash content as is its counterpart in the British 
bituminous coals. That means, of course, that in the dirt 
in the Indian coals there is a much greater amount of 
carbonaceous substance-potential fuel-than in the dirt 
of the British coals. Much of the 'dirt' of the Indian coals, 
would, therefore, be too valuable to throw away." 

34 The separation of coal from its impurities, in all ordinary coal 
. h: g primarilY depends on the difference of density of coal on 

was m 'hand and that of the mineral impurities on the other. The 
t~e oned the shape of coal particles to be washed, however, decides 
S1Ze an tent the type of washeries to be employed. The com
to some ex! washeries are of the Jig type but modern trends, 
mone~t co:or large and difficult coals, are towards the development 
e~pec1allY dium washeries generally known as Gravity Washers. 
of hea:'Y-~f of these Gravity Washers is that the required effective 
The ;~mnc1P e rent) of liquid is maintained by keeping fine particles 
graVItY (app~ther solids in suspension. There are several dense
of s.and or ·ng processes now in use, such as the Barvoys, Chance, 
mediUm cl.ea:n-Carves, American Cynamide, etc., and of course 
Tromp, SIII_l washers. 
numerous Jig h'ng Indian coal it is sometime possible to obtain from 

35. In was 1 t of washed coal with an ash content of 16 or 17 per 
50 to 60 per ce~ ids are not uneconomic. Where, however, the yield 
cent. These Yl~ cts or middlings should be saleable, i.e., ash content 
1~ s~all, the reJe d 35 per cent. or so. Assessment of the best proce
du~~ d no~ exce~e only after careful study of the washability of the 
coals. ca~he e :~ds of the market have at the same time to be 
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. f h c nsumers is vitaL 

xemembered. In this respect the education o t e 0 f ~ . 
W h · should as ar •. s 

Future steam Power Plants near the· as enes ' . t 
· 'ddl" gs and/or reJeC s. 

Possible be designed to consume washery mt tn .. 
' . . t' 'nto washabtllty 

36. We consider, therefore, that the mvestlga tons 1
· bl t 

(1 I d . Is are amena e o 
and blending have proved that ) n tan coa 'd · sed const er-
washing and (2.) the life of the coking coal can be tncrea . 1 . d' Th are large potentia ably by washing and by smtable bien mg. ere 

· Jh · fi ld and in the seams reserves in No. 10 and 11 Seams of the ana e . h 
in the East and West Bokaro Coalfields. These coals are high m as 

and should be washed. 
37. In a written Memorandum submitted to the Committee, con

curring with the opinion of many others, Dr. Lahiri states that "the 
investigations on washability and blending of coals have given hope 
for fuller and more extensive utilisation of Jharia coals which are 
almost entirely of coking quality .. It has been shown that many of 
the seams are capable of yielding fractions suitable for manufacture 
of coke and production of clean coal for other purposes. The 
quality o-f blending give a definite promise of extension of life of our 
coking coal resources. It would be rash to predict, but the life of 
our coking coal reserves could be doubled if the results of these 
investigations were utilised in practice and steps were taken to 
avoid waste. If, however, the results are not rapidly implemented 
then the promises are only of academic interest. If the good coking 
coals are wasted and exhausted then obviously there will be little 
to blend with. Similarly if the infer-ior grades of coals are not 
washed now the better qualities of other types of coals will alsO 
approach rapid exhaustion." 

38. No Coal Washeries are yet in operation in India. Two 
Washeries are under erection, one of which should be in operation by 
the end of 1950 and the other early in 1951. 

39. We have been told that the manufacturers of these Plants 
have guaranteed the performance of the Washeries. We have been 
in touch with various makers of Coal Washery Plants. As the details 
of all the coals to be washed and cuts which would be made for the 
clean coal could not be indicated to these firms, it was not possible 
for them to give firm quotations. The choice and performance of a 
Coal Washery depends on the washability characteristics of the coal 
and the sizes of the coal to be washed. Further they have given 
the approximate cost of Plants of 100 tons 200 tons and 300 tons 
capacity per hour, as shown below. The ~ost appended below is 
exclusive of civil works in some cases and Screening Plants for 
screening and sizing the coal and Blending Plant which may have to 
be put up in connection with the Washery. 
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I 

I Ull Ton~. ~CI{) Tun-: .. 300 Ton>J. 

Oup_pf!~ Oomprwy, 

r :t:S,!it!O £17,000 £~11.000 
Coal hu.udlinl.{ 

ln;;~ 1.1-1-.:mo ------- ----------
H.s. :!,:W,fiOO HR. :i,37 ,fiOO 

{ ~17,.1(:(1 £:10,000 .t:Hi,Of.IO 
Bui1ding (steel ~'(:, 1\.-'~hestos !'~.hcctin~} ------- - -------

• •l • .·r Hs . .J,Oo"i,OOO R_H. 0,07,500 Rs. _,30,-~10 

r £:Jfi.OOO £tiii,OOO £70,000 
Wasl.Jcry apparatus t·H.s. ;~.2H • .'i00 

-----
Hs. 7.~:.>.litl0 H•. fl,4i1,000 

{ £~,(1110 £;1,000 £S,OOO 
1\lotorn &. Cnnt1·ollors - --

H.s. ::7,000 R:-:. u7,noo Hs. 1.os,ooo 

J _ :t:::_:t:no £14,000 £00,000 
Cnu>hing~ Mixing & Bunlicl':o~o . ------

LRs. :t, !J 1,:100 H:i. ii.H4,000 H"'. t-t,IO,OOO 

r .£H6.UOO .£J,fH,OOO £2,0H,000 
Total 

i._ Rs.l2,{;o.·(-;)o Rs: :.:0,3li,50() Hs. 2H,o~.ooo 

(Figures are liable to vary widely according to local considera
tions.) 

1. The prices are for Baum Washeries· if they were erected in 
England. 

2. Assuming that the coal treated would be 4" to 0. 
3. Th.,re will be no re-washing provided, considering that it is 

intended to use the rejects for power generation. 

- roo Tollil. 200 Tons. !lOO Ton!'!. 

Fmscr &:- GhalmerH Buyinr,ritlfl Wmkx. 
Hnw Coal hnndJing nrul nunkf'IS. \\'n!{hcry 

Plant to hnndler:!l sizea +;\H Htcol l<'r.am-
cd Building, Refu~e Di>~posnl Ctmvc_vor, 
Electricnl Equipment, Ch•il work, Ji'oun-
elations, Lig"hting & Cnblewnrk-

Rs. 19,00,000 Rs. 27,00,000 Hs. 3:1,00,000 Total cost instnlled, say 
Total cost per ton/Hr. C'!tpncity . 19,000 13,500 11,000 

Annual Gllargcs. 
Ra. 4,05,000 Capital Int. & Dept". @ l!i'J;', per Annum . Rs. 2,85,000 Rs. 5,00,000 

Totnl Input per Annum 20 hr.'!, for 350 days 
700.000 1,400,000 ~.100,000 tons . · · · · · 

Annual C~pitnl Charge fm,v AR/'l'o~ 6·5 4•0 3·8 
Operating labour, f;nnl.l, .Pow<-:r,l\lumtem~~ce, 

5 -1 3 Insurance and AdmuustJ·at.lon suy At-~/ Ion. 
-

11•8 s·o 6·8 
Colliery Engin.f'cring Ltd. 

{ £80,000 £1,50,000 £1.85,000 
Approxima.' e totu.l capita] cm:t -·-

Rs.IO,SO,OOO Rs.20,:!5,000 Rs.:!4, U7 ,500 
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(The approximate prices may give an indication of the total cost 
of coal washing plants, having the usual type of buildings and inclu
sive of electrical equipment, completely erected on the site, and 
inclusive of the normal mechanical handling plant required to deliver 
the raw coal to the plant and for the disposal of the washed coal, 
including breaking same.) 

- 100 Tons. 200 Tons. 300 Ton:;. 

Sinwn-Can'elt Lid. 
Raw C'..oal Handling. 
Coal Washing Plant to handJe l"-0"' 
Steel framed buildings~ brick panelled or 

sheeted Foundations. 
Electrical Equipment. 

Approximate installed cost RSJ. 19,00,000 R~. 28,00,000 Rs. 32,60,000 

Operating costs As/Per ton 4·5 :!•5 2·S 

Woodall-Duckham Co. 
Total prices of Coal Handling, Blending and { £2,00,000 £:!,R5,000 £3,75,000 

(.'rushing Plant . . . . . · 

Prices for the Blending Bunker with associa-
Ra.27,00,000 H.s. 38,47,500 Rs. 50,62,600 

ted conveyors and equipment, as included { £66,000 £90,000 £1,25,000 
in the above totals 

Rs. 8, 77,600 Rs. 12,15,000 Rs. 16,87,500 

(The prices have been prepared on the basis of plant manufacture.d 
and erected in England, and are extremely approximate. The 
scheme adopted in each case commences at railway sidings where 
track hoppers are situated, arranged for emptying of the wagons by 
bottom outlet doors. Tipplers are included to deal with any wagons 
which may not b'e equipped for bottom dumping.) 

40. It is the considered opinion of this Committee that Washing 
Plants should be installed as soon as possible to treat all coking coals 
high in ash but with high caking index which can be economically 
washed. The size and the location of these Washeries will depend on 
the amount of coal and the sources of the coal to be washed. The 
Committee also considers that proper facilities for large scale 
~~search on the washability of Indian coals should be provided in 

e Fuel Research Institute. 
capiLlltc will thus be seen from the figures we have qu~ted that the 
considerao~t of Washeries is considerable. We have glVen careful 
and wh tlon to the method by which Washeries should b<: financed 
Four p:t_ should be responsible for installing and operatmg them. 
should b nclpal suggestions as to the interests by whom Washeries 

e erected have received our consideration
(a) Producers 
(b) Consumer~ 
(c) Governme~t 
(d) Public finan~ed C<H>perations to J:1e specially floated for the 

purpose. · 
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(a) Producers.-In the majority of cases, the Producers of raw
materials and commodities treat them in such a way as to make 
them fit for use or consumption. As far as our information goes. 
in other Countries of the World Coal Washeries have been installed 
at the expense of Producers and not of Consumers. As far as we can 
ascertain, however, there is little or no prospect· that, in the present 
depressed state of the capital, market it will be possible for colliery 
owners to raise additional finance for Washeries. It may be expected, 
however, that these conditions will not last long, and in due course 
there may be some Colliery Owners who will be prepared to con
struct Washeries, provided there is sufficient financial inducement to 
encourage such enterprise. We suggest that the best method would 
be a sliding scale of bonus based upon the ash percentage of the 
various grades of washe<l. coal. We shall make definite proposals on 
this subject in our final Report. 

(b) Consumers.--Certain of the Producers' Interests are emphatic 
that as coal washing is solely for the benefit of the Consumers it is 
incumbent upon the latter to instal and operate Washeries either at 
the Steel Works or in the Colliery area. Consumers. on the other 
hand, strongly resist this argument and maintain that beneficiation is 
in the national interest as well as that of Consumers and that in 
conformity with the practice in vogue in the world, w'ashing is the 
responsibility of the Producers. Here again there is the difficulty 
regarding finance. 

(c) Goventmen~.-It has also been argued before us that in the 
interest of the natwnal economy Government are even more vitally 
concerned than Producers or Consumers in the proper conservation 
and utilisation of the Country's fuel resources. It has, therefore, been 
suggested that Government should take upon themselves the res
ponsibility for financmg. and operating Central Washeries in the 
Coalfields. It may be pomted. out in this connection that the larger 
the Washery the more eco?o~Ic it is both in capital and in operating 
cost. With the comparat;vely _small coal producing units in this 
Country, Cen.tral _Washene~ ':"'11 be more economic than smaller 
washeries at mdividual colhenes. 

(d) Washing Corporation.-It has been suggested that a Corpora
t"on might be floated with public money to instal and operate 
~asheries. There are such Corporations in existence 1n other 
Countries and prima facie, there is no re":son why the:y shoul_d not 
be formed in this Country, but here agam the financ1~l difficulty 
aFises to which reference has alr~ady been made, ll;nd obvwusly satis
factory financial inducement as mdJCated above [m Item (a)] would 
also be necessary. 

42. As this is a controversial issue we content ourselves at this 
stage with putting forward. for the consideration of the Government. 
the various alternatives wh1ch have been proposed. 

43. In our final • Report we propose to make specific recommenda
tions separately for the three categories of metallurgical coal. vtz 
(1) Parent coal which will make good metallurgical coke Without. 

68 p&s ;.: 



16 

recourse to washing or blending, (2) Washable coal which a~ter 
washing could yield a sufficient quantity of good parent metallurglcal 
coal and (c) Blendable coal, i.e,, coal which could be used only for 
blending in varying proportions with parent metallurgical coal. 

44, In the present Report we are confining our recommendations 
to only category (1) above for the obvious reason that measures for 
conservation could be started at once with this category of coal 
which does not require any beneficiation, and the amount of blending 
that could be done will be wholly dependent on the available reserves 
of parent coking coal. 

45. Blending.-Blending of non-coking or feebly coking coals with 
good coking coals is regarded as a means for extension of lease of 
life for the coking coal reserves of our Country. To this end, investi
gations were carried out on blending of coals and a report has 
recently been published. 

46. According to the Coal Blending Report, coals of a (Tatas) 
caking index of 13 or 14 may be used to the extent of 30 to 40 per 
cent. with a good coking coal of caking index 15 and over and the 
blend will y'ield sound metallurgical coke. Coals of caking index 
!i to 12 can be mixed to the extent of 20 to 30 per cent. and coal of 
caking index below 8 to the extent of 10 to 20 per cent. with the good 
coking coal. * (See foot note.) The high ash content of some of the 
coals below 10 seam of the Jharia field precludes their immediate 
utilisation for coke manufacture unless they are used in blends with 
other coals of sufficiently low ash content. 

47. These high ash coking coals may be washed to reduce their 
ash content and thus render them suitable as parent coking coal. 

48. The Caking Index of Seams of the Jharia Coalfield below 
No. 10 Seam has been tabulated in the Report together with their 
analysis in the coal blending report and it is seen that the caking 
index of these coals varies widely and there is a general loss of caking 
power with increase in the ash con tent. 

49. It is clear, therefore, that the fundamental issue involved is 
that of the quantity of parent coal which will eventually be available. 
The exact figures for the reserves of such parent coal cannot be given 
until the Fuel Research Institute completes the survey of the physical 
and chemical properties of Indian coals together with the washability 
trosts. This work should be accelerated and necessary finance and 
;taff made available, at the earliest opportunity. 

50. In a previous paragraph it has been stated that it is quite 
feasible to blend semi-coking coals with parent coal. The Committee 
feel it desirable to recommend that the Steel Companies undertake 
::.lending of coals and use such blends for coke manufacture. At the 
same time the Committee is of opinion that until the use of good 

* The good coking coal with caking index of 15 (Tatas) and above will, 
for the present purpose, be referred to as Parent cokinl'!: coal. The coal that 
can be blended with this is called Blendable coaL The reserves of blendable 
{'Oal are of course ver.v much greater than the parent coal. The ash content. 
also is an important bearing in lowering coke strength. 
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coking coal, i.e., parent coaL for purposes other than the manuf~cture 
of metallurgical coke is stopped, no very useful purpose Will be 
served by expecting the Steel Industry to do this. 

51. Conse>"Vation.-ln the absence of Coal Washeries the Steel 
Industry will have to rely on ' Selected Grades ' coking coals for their 
source of supply, as they will not be able. to utilise high ash coking 
coal without beneficiation. We may, therefore, for all purposes, eon
tine ourselves to the total production of Selected 'A' and 'B' of the 
Jharia. Ramnagar and Laikdih and Giridih (Kurhurbaree Seams). 
The total production of the Selected Grades for the year 1948 will 
be approximately 6·82 million tons. The Steel Indu~tries are utilising 
approximately 2·5 million tons per annum. We are informed that 
the Steel Industry may require another one million tons when on 
full production. The Coal Commissioner informs the Member-Secre
tary that approximately 3 million tons of coking coal and 240,000 
tons of coking coal will be required respectively for the proposed 

·two new Steel Plants and the Sindri Fertiliser Factory. The 
Immediate demand will. therefore, be 2·5 plus 1 million tons for 
the operating Steel Industries, 0·24 million tons for Sindri and 
1·5 million tons for the proposed two new Steel Plants of half a 
million ton unit each, thus making a total of 5·24 million tons. There 
.is nothing definite about the two proposed Steel Plants. We may, 
for the purpose of this Interim Report, ignore them and consider the 
demand to be 3·74 million tons. If the demand for Rolling Mills, 
Cupolas and other Consumers of hard coke are taken into considera
tion, the total demand will then come to about 4 million tons. It 
will, therefore, be necessary to suggest conservation (restriction in 
use and production) of approximately 2·82 million tons of only 
Selected Grades, and 7·98 million tons of all grades up t:> and.· 
-Including Grade II. 

52. The Indian Coalfields Committee in its Report suggested that 
the first step in the conservation of coking coal was primarily to 
restrict the use of good coking coal for the Iron and Steel Industry 
only by the cessation of supplies of such coal to (a) Railways, 
(b) Bunkers and exports and (c) Consumers other than bore Ovens. 
We concur. We are of the opinion that the use of good coking coal 
should be restricted and at the first stage the supply to the Railways 
and for shipment and Bunkering should be curtailed. The Coal 
Commissioner in his Note to the Member-Secretary has stated that 
403.500 tons of coking coal per month (Selected A to Grade II) and 
66,000 tons of coking coal per month (Selected A to Grade II) are now 
being supplied to the Railways and to the Docks for shipment, respec
tively. Out of these. approximately 159,500 tons of Selected A and B 
are being supplied to the Railways, and approximately 53.000 tons of 
Selected 'A' and 'B' grades to the Docks for shipment, making a total 
of 212.500 tons (say 213.000 tons) a month. 

53. The problem is to effect a replacement of this 2-8 million tons of 
good coking coal by suitable non-coking coal as far as practicable. 
To e~ect this in the course of two years it would be necessary to make 
proVISion for the replacement of about 120.000 tons of such coal pe::-
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month in the first year and a further 120,000 tons per month in the 
second year, which would mean a replacement of about 200 :wagons 
per day during the first year and 400 wagons per day durmg the 
second year. The· replacement by non-coking coal will ~ave to be
mad" from the various coalfields, keeping in view the reqUJrem<;nt of 
the Railways and the necessity of shipping only very good quality of 
coal for bunkering and export. Coal necessary for replacement, for 
other Industries, may be obtained from the following fields : 

Raniganj, Karanpura, Pench, Central India Coalfields and 
Jharia (lower grade coals). 

54. In this connection we wish to emphasise that the replacement 
should not be made from coking coals of Grade I and Grade II parti
cularly of the Jharia and Bokaro fields. 

55. Conservation will not be effective unless Steel Industries are 
enable-d to utilise all Selecte-d ' A ' and ' B ' grades coking coals which 
are produced by the Mines, but much of this coal is of a large size 
and the Steel Companies have, in the past, preferred to take only 
slack.· We understand they are now prepared to take run-of-mine 
coal provided it is not more than 4" in size and conforms to specifica
tion. It will be necessary to compensate the Producers for breaking 
charges. 

56. Though the Coal Mining Committee, the Indian Coalfields 
Committee and various other Committees have, from time to time, 
stressed the necessity of using lower grade fuels for stationary boilers, 
nothing tangible appears to have been done. 

57. The cleaning of Indian coals cannot be a Commercial success 
unless steps are taken to utilise rejects and/ or middlings from 
Washeries. Large Thermal Power Stations may be erected adjacent 
to the Washery Plants to serve the needs of the Collieries and the 
electric grid. Unless large scale power generation is undertaken 
from the high ash rejects from the Washeries and also from the high 
ash coal of the Jharia lower coal seams, the conservation of high 
grade metallurgical coal becomes almost impossible. 

58. In this connection it may be worthwhile to quote a typical 
case in Europe of a generating station producing 100 mega-watts fron~ 
pulverised fuel in the Pas-de-Calais coalfiels of France. where inferior 
coal c~:mtaining 30 to 35 per cent. ash with approximately 10 per cent. 
of mmsture IS employed and high thermal efficiency is being obtained. 

59. In future, stationary Boiler Plants should not be permitted to
use superior grades of coking coal for steam raising. The rail ways 
should be encouraged to use the lowest grades of coal compatible 
w1th sound economy of"r=ing. 

60. The attention of the Government is drawn to the fact that 
m~~Y c?llieries are using high grade metallurgical coal for steam 
ra1smg In statiOnary boilers. The ideal action, perhaps, will be for 
tho~e colhenes to take electricity from a Power Supply Co., failing 
whiCh to produce their own electricity by using inferior grades of 
coal. We quite appreciate that at present it may not be possible to 
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give effect to these recommendations immediately, but wherever 
possible inferior coal should be used for steam raising. The com
petent authority may be given statutory powers to enforce any order 
that may be promulgated in this connection. 

61. Stowing.-In pursuance of the Coal Mines Safety Stowing Act, 
a Coal Mine Stowing Board was created in 1st November 1939. This 
Board has authority to grant assistance for the following purposes 
only:-

(a) For stowing or other protective measures which are 
· required to be undertaken by an order issued by the 

Chief Inspector of Mines in India under Section 9(3) of 
the Act, (b) for any protective measures essential for 
the effective prevention of the spread of fire to or inunda
ti.on by . water of, any coal mine from an area adjacent 
to it, (c) for stowing operations voluntarily undertaken 
in the interests of safety and (d) for research connected 
with safety in mines. 

62. We thus observe that the Act is limited in its scope in that 
stowing can be enforced by the Chief Inspector of Mines only for 
purpose of safety and not for conservation. We· feel·that the time 
has come for enforcing stowing for conservation also. It may be 
P.ossible in our final report to indicate the Collieries which should 
receive attention in this respect. Meanwhile we recommend that 
grant of assistance for stowing for the purpose of conservation should 
be given and the Chief Inspector of Mines, after taking competent 
advice, should be empowered to order stowing for conservation. In 
other words, the'Coal Mines Safety Stowing Act should be enlarged 
to cover stowing for conservation as well. In some cases it may be 
uneconomical, to start stowing as stabilisation of underground 
workings in some old mines will not be feasible nor remunerative. 
The Chief Inspector of Mines may again be consulted in such cases. 
But in all cases he should instruct the Stowing Board to compel 
certain collieries to stow all underground workings where coking coal 
is being recovered. Financial assistance should be given to the 
collieries compelled to stow for conservation purpose. It is suggested 
that this assistance should be on a tonnage basis so that a clear 
picture of profit and loss and whether stowing is economical for con
servation can be obtained within a reasonable period. 

63. Doubts have been expressed in some quarters about the suffi
ciency of supplies of sand and the adequacy of the transport of sand 
from the river to the Colliery sand Bunkers. Certain collieries have 
successfully used surface and other rocks after crushing and boiler 
ashes with some admixture of sand. The sand Stowing Board, 
Research Department should investigate this matter thoroughly and 
suggest alternative stowing materials wherever there is a shortage 
of sand. Priority should be given to those collieries which have 
been directed to stew for conservation of coking coal. Compulsory 
san~ s.towing, in many cases, will in itself reduce the output of 
colhenes considerably. 
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64. We are informed that the Coal Commissioner does not at 
present sanction the opening of_ new col!ierie_s in :'irgin coalfields 
possessing high grade metallurgical coal. It IS desirable also t~at. 
permission to open old collieries which have been closed and wh1ch 
contain high grade metallurgical coal should generally be refused. 

65. We have recommended a reduction of 120,000 tons per month 
of Selected' A' & 'B' grades metallurigical coal during the first year_ 
This reduction should be effected equitably amongst all the collieries 
producing this class of coal and on the basis of their production 
during the last two years. Additional considerations suggested are:-

(1) Collieries which supply coal solely for the purpose of cok
ing should receive favourable consideration in restric-· 
tion of output. 

(2) Collieries where restriction may involve total loss of coals. 
standing in pillars will also have to receive special con
sideration. This will arise in cases of those collieries 
whose life is short and where shutting down the mine· 
may mean total loss. 

( 3) Collieries producing washed coal should receive special 
consideration. 

66. The Government of India may set up a small Committee to 
examine and report on all special cases in order to determine the 
restriction of output that will have to be enforced. The Committee 
may consist of the Chief Inspector of Mines, a representative of the 
Coal Commissioner and the Director, Fuel Research Institute. It 
may be empowered to take other expert advice, if necessary. 

67. Summarising we feel that the success of the policy of conser
vation depends on how soon arrangements can be made for replac
ing high grade coking coal by non-coking coal. Long-term planning 
is necessary both on the part of the Mines and on the part of the 
Railways. Active co-operation of the Railways will be necessary. 

68. Conclusions and Recommendations-
(!) Recent experiments have proved that some Indian coals are 

amenable to washing and the reserve of good quality coking coal can 
definitely be increased by beneficiation. Steps should be immediate
ly taken for installation of Coal W asheries. 

From some figures we have received from Manufacturers oJ; Coal 
Washing Plants it would appe11r that something like 35 to 50 lakhs 
of rupees will be necessary for erection of a Plant of 300 tons per 
hour capacity, Installation of Coal Washeries may be done by 
(a) Producers, (b) Consumers, (c) Government or (d) Public financed 
Washing Corporation. 

From figures we have been able to gather it is likely that the 
CC'St of washing will amount to about Re. 1 per ton excluding handl
mg and transport and loss on rejects. The up-grading which will 
result from washing, may not be sufficient under the present grading 
structure to cover the total cost of washing and an increased price 
will, therefore, have to be paid for washed coal. 
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(2) Blending of semi-coking coal with parent coking coal can be 
carried out and approximately 30 per cent. increase in the reserve 
of the coking coal can be expected by correct blending. 

(3) We suggest that the production of Selected 'A' and 'B' grades 
of coking coal should be restricted to the extent of 1·4 million tons 
in the first year and a further 1·4 million tons in the second year. 
This would mean a replacement of about 200 wagons per day of 
coking coal by other coal in the first year. It should be possible to 
restrict the supply of the coking coal to the Railways, to the Docks 
(for shipment) and other Consumers, probably in the above order. 
Steps should be taken at once to increase production of non-coking 
coal. It will be necessary to effect replacement of coking coal by 
non-coking coal from various fields. • 

(4) The Government should encourage Collieries producing non
coking coal to increase their output so that the restriction of coking: 
coal to the manufacture of metallurgical coke will be effected within 
a reasonable time. 

Meanwhile there should be no increase in output of grade I 
and grade II coking coal, but for the time being there need not be 
any restriction on the output of grade III, so far as conservation aspect 
is concerned. 

(5) Active co-operation and goodwill of the Ministry of Railways 
are necessary to carry this out successfully. 

(6) Compulsory stowing for conserv:~tion of metallurgical coal 
should immediately be undertaken in order to achieve conservation 
in extraction and to minimise losses. 

(7) Early steps should be taken to utiiise middlings and rejects 
from Washeries in large Thermal Power Stations and Stationary 
Boilers. 

(8) An Advisory Committee consisting of the Chief Inspector of 
Mines, Representative of Coal Commissioner and the Director, Fuel 
Research Institute, should be constituted to advise upon special cases 
concerning the restriction of output of coking coal. 

(9) The Committee recommends that Steel Companies should 
accept run-of-mine coal, provided that it is up to specification both 
in regard to ash content and size. 

(10) The restriction of output of Selected 'A' and 'B' grades 
of coking coal may affect labour employed in collieries producing 
those classes of coal. It is recommended that suitable alternative 
employment should be found for the displaced labour. In matter of 
compensation Government may take action in accordance with the 
decisions reached on the Report of the Surplus Labour Committee, 
in this matter. 

(11) (a) The Committee feels that proper facilities for large scale 
research on Coal Washing should be provided in the Fuel Research 
Institute including research on the beneficiation of fine coal fractions 
and their recovery from slurry. 

(b~ The Committee also feels that the intensive physical and 
chemical survey of the coals of India should be accelerated. 
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APPENDIX I. 

(Questionnaire to be sent to all Co!lieries.) 

FORM. 

Province and Coalfield .................................................................. . 

N arne of Colliery ....................... ·. · ............................................. . 

Owners ......................................................................................... . 

Address ................................................................................. , ....... . 

Item: 

1. Seam or Seams worked o~ may be worked. 
2. Thickness -and section of each seam, dip of the seam indicating the 

section worked. 
Analysis of each seam section by section, if possible . 

..3. Plan of the property on the scale of 4" =1 mile showing latitude 
and longitude. 

4. Tonnage already recovered in each seam . 
.5. Estimated amount that can be extracted economically (i.e., reserves)

in each seam, stating the maximum depth to which it is expecting 
to work. 

~. Estimated loss in future working, with stowing and without stowing. 
'7. State which seams are caking. 
5. (a) Wh21:: seams are used or have been used, if any, for making hard 

coke. 
(b) which seams if any that you are working, have been- tested for 

washability. 
Do you consider washing possible, if not, why? 

9. Please ~ive your suggestion for the location of Washeries in your 
area, bearing in mind transport and water supplies and the desir
abiJity of utilising the washery middlings and rejections. 

(Sd.) A. B. GUHA, 

Member-secretaTJI. 



APPE..'IIDIX II. 

(Questionnaire to be sent to all Collieries.) 

FORM. 

Province and Coal field ................................................ , .......... •· • •.•• 

N arne of Colliery ....................................................................... .. 

Owners ..............................................................................•.•.....•..• 

Address ......................................................................................... . 

Item: 

1. Seam or Seams workecl or may be worked. 
:2. Thickness and section of each seam, dip of the seam indicating the 

section worked. 
Analysis of each seam section by section, if possible. 

3. Plan of the property on the scale of 4" =I mile showing latitude 
and longitude. 

4. Tonnage already recovered in each seam. 
5. Estimated amount that can be extracted economically (i.e .• Teserves)

in each seam, stating the maximum depth to which it is expecting 
to work. 

Details may please be furnished in the following form. 

Total quantity Qnnntit.y virgin 
Quantity locked 

Tota.l quan-Qunntitv on under. 
a..vailable in the coal still tit.y still 

property. availnblc. PiUars. rublic Road, available. 
Blys•. buildings, 

etc. 

I ~ 3 ~ 5 

! 

6. Esbmated loss m future working, wlth stowmg and w1thout stowmg. 
7. State which seams are caking. 
8. (a) What seatp.s are used or have been used, if any, for making bard 

coke. 
(b) which seams if any that you are \vorking, have been tested for 

washability. 
Do you consider washing possible, if not~ why? 
Please indicate reasons in either case. 

9. Please give your suggestion for the location of Washeries in your 
area, bearing in mind transport and water supplies and the desir
ability of utilising the washery middlings and rejections. 

I 0. State the percentage of slack in freshly raised R. 0. M. coal (1" size 
and below). 

N. B.-In calculating the estimated amount of coal that can be extracted 
economically as asked for under item 5, the total thickness of stone band 
may please be excluded while snhmittinv the figure of total availability of 
coal. 

(Sd.) A. B. GUHA, 

Member-SecretaT'JI. 
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Copy of letter No. CMC/44/17, dated the 13th December 1949 from the· 
Coal Department Manager, Indian Iron and Steel Co. Ltd. to the Member-. 
Secretary, Conservation of Metallurgical Coal Committee, giving his 
comments on the Interim Report. 

I have signed the Interim Report, as I ar!ree generally with the conclusions 
and recommendations, but would like to record (!) that I am 110t fully in 
agreement with all that has been said in relation to Washing of Indian Coals 
(2) I cannot approve of Jharia lower grade coal being taken to replace good 
coking coal, unless they are beneficiated to give a consistent and workable 
Ash Content. 

(Sd.) W. WALLACE, 

CoCil Department Manager. 

Copy of Dr. D. R . . Malhotra's letter of Consent to the Interim Report. 

Re Interim Report on Conservation of 1\'Ietallurgical Coal. 

Your No. CMCC/I.R./5, dated 18.10.49. 

I have much pleasure in acknowledging receipt of a copy of the above 
report and agree with the recommendations made therein. 

Yours faithfully, 

(Sd.) D. R. MALHOTRA. 

Copy of letter dated 22nd November 19~9 from Dr. "D. R. Malhotra, to 
Mr. A. B. Guha, Member-Secretary, Conservation of Metallurgical Coal 
Committee. 

Interim Report on Conservation of Metallurgical Coal. 

I regret it will not be possible for me to attend the Conservation of Metal
lurgical Coal Committee meeting on the 25th instant. 

As I told you at our last meeting I have no modifications to suggest irt the 
Interim Report whi.ch has already been prepared but you will remember that 
this meeting was simply convened to satisfy some of the members who were 
anxious to have another meeting for personal discussion with Dr. Krishnan. 

Will you kindly express my regrets to the Chairman and other members 
of the Committee for my inability to attend this meeting. 

Yours faithfully, 

(Sd.) D. R. MALHOTRA. 
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NOTES ON CONSERVATION OF METALLURGICAL COAL COMMITTEE'S 
INTERIM REPORT BY B. L. AGARWALLA. 

It is to be observed that the recommendations that are now being made
regarding conservation of good metallurgical coal have been made by various 
committees set up by the Government from time to time. Conservation of 
parent coking coal as the term is applied in the Interim Report requires no 
further comment. It has been suggested by almost everybody who has some
knowledge of our reserves of coking coal for the last 20 years and even 
it any scheme of conservuliou of good coking coal is now euforced 
it will perhaps be late by at least 20 years. Its urgency cannot be over-· 
emphasised. It will, however. not be out of place to add a few words about 
the washability of Indian coal. In India at present no coal washery is in 
operation. All our knowledge of washability comes from tests carried out 
in float and sink machines in a liquid mixture of carbon tetrachloride and 
benzene. The specific gravity of the mixture is varied to suit the require
ment. It is to be remembered such a uniform mixture will not be available 
in large scale washing where the medium employed will be auite different. 
It is an admitted fact that in Indian coal there is more inherent ash than 
adherent that is to saY the foreign impurities are finely disseminated through
out the mass of the coal rather than adhering to the mass of coal thus ren
dering their separation difficult. It follows. therefore, that what is achieved 
by washing is not so much the removal of those impurities as separation of 
naturally good coal with lesser percentage of foreign impurities from the coal 
with high percentage of impurities. Of course where shale bands exist they 
are also separated. Thus we have usually 3 products from washing Indian 
coals (i) clean .coal. (ii) middlings, (iii) rejections. So far as higher seams 
are concerned where the natural impurities in the mass of the coal is low and 
distinct and separate' bands of shale impurities exist washing may be both 
profitable and desirable. Coals with higher percentage of inherent impurities 
present a practical difficulty to which all the attention it deserves has not 
been paid. These coals when subjected to washing will produce a very large 
percentage of high ash middlings whose ash content will naturally be much 
higher than in the original coal and the percentage of clean coal produced 
will be comparatively low. It follows, therefore, that unless a suitable use 
for this high ash middlings is found washing of sueh coals will. not be practical 
Ol' economical. Obviously sueh high ash coal cannot economically be trans
ported to long distances and, therefore, it must be used near about the 
washeries themselves. It has been suggested that large Thennal Power Station 
should be ~stablished near washeries to consume these washery middlings. 
Even the washery rejects of Indian coal will generally contain a high per
centage of combustible material admittedly too valuable to be thrown away. 

It becomes. therefore, doubtful if it will be practicable to find use for 
these in the near future and it is equally doubtful that even if large Thermal 
Power Stations are established near the washeries they will be able to use 
all or even a major portion of the washery middlings and rejects. We have 
to remember that large water power generation is contemplated near the 
coalfield under. Damodar Valley scheme. The washery middlings and rejects 
Will, therefore, present a practical problem the solution of which is not in 
slight and will render washing of high ash coals uneconomical and imprac
ticable. The restriction on Grade II coal, therefore, seems not only superfluous 
but harmful inasmuch as immediate replacement of good coking coal by other 
coals will not be possible unless some portion of it is taken from Jharia field 
lower grade coal the reserves of which are ample. 

Messrs. Tata Iron & Steel Co. Ltd. and Indian Iron & Steel Co. Ltd. in 
a Joint Memorandum submitted to the Committee have admitted at oage 8. 
Part I of their Memorandum that a decrease of 2"' per cent. of coal th8.t is to 
say reduction of 2 per ceht. ash from their present average of 17 per cent. to 
15 Per cent. will enable them to effect an economy of 26 lakhs of rupees in 
expenditure on coal, 2·94 lakhs on the expenditure on lime stone, 29·54 lakhs on 

* 2 per cent. of ash in the coking coal that is to say reduction of 2 per ceuL 
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ihe expenditure on raw materials. They go on to say .. whilst the increase 
or decrease of expenditure· for raw materials might only be of interest for 
economics of the steel works themselves. The increase or decrease of out
pui of finished steel, is a question which has to be looked upon from 
national point of . view. A reduction of 2 per cent. in ash of coking coal 
against our present average, would allow an average increase of steel 
output in the vicinity of 82.400 tons per annum. Taking a price of 
:about Rs. 360 per ton for imported steel this quantity is equivalent to 
Rs. 3 crores. At the present stage when still considerable quantities of steel 
have to be imported from abroad a ·saving of 3 crores ·Per year for consumef 
goods would have a notable bearing on our foreign trade balance", If above 
'fact~ are tr~e it must be_ a~mitted that steE!l companies have been· acting ver 
negligently m not establishmg coal washenes .so far.. It is gratifying to not! 
Messrs. Tata Iron & Steel Co. Ltd. are erectm.e: two coal washeries I d' 
lron & Steel Co. Ltd. should ~o the same. In face of their own ~d ~ ~an 
Lha~ a 2 per cent. reduction in ash in coking coa~ will enable them to ~ss~on 
savmg of 58·49 lakhs per annum on the expenditure on raw mat · 1 ec a 
from a national saving of 3 crores a year there seems little gr er~a f apart 
arguing as to who ~hould establish coal washeries and Where as ~un .eft for 
1ng of coking coals is concerned. ar as wash-

IV!r. W. H. S. Michelmore's Note of dissent on the Inter· R un eport. 

(1) While I a1n in general agreement with the· main 
1 

. 
·Report on the subjects of coal washing and blending (alt~onc ~slons of this 
practical experienee. of them on a commerCial scale) and 0~ug ~e have . no 
of compulsory stowmg for conservation, I find myself unabl the mtroduct10n 
the il'ldications given of the reserves of metallurgical coal e t~ accept either 
Tegard to eonserva tion. or e Proposals in 

(2) Dealing first with the question of reserves I w ld 
.admitted in paras. 4 and 10, the survey in progr'ess i aut remark that, as 
-.complete ; at th~ time of writing no firm figures haves . a Present far from 
to the Committee h;\: our te~ of investigators, and it is e~hen been Presented 
to form any condu.:;wns. Whtle I do not, at this inter' erefore Premature 
·desirability of conservation, I feel that the indicatia ltn stage, deorecate the 
to prove that wus~ing, .blending, and the hitherto u~~ 50 ~ar available tend 
being brought to light m the East and West Bokaro cogmsed reserves now 
a much greater r.eserve of metall~rgical coal than ha coal~elds Will estabHsh 
possible. There lS, therefore, no Justification for the S rrevlOUSly been thought 
trend of evidence' which appears in para. 13 or th~e. erten_ce to the • alarming 

m erlm ren t 
(3) Turning now to the subject of conservation th or · 

approaches this problem from the wrong angle that ef report, in m:v op· . 
· 1 [" dtbd"bl ' Oconsu ·· llllon .servatwn lC oun a e es1ra e the only method 1. · motion. If con • 

success is. restricti~n o_f production, not restriction lkely to achieve -
Tef:tricted m one direction the co·1l will always fin of use ; for if any 
.mless and until output is control ed at source Th d an OUtlet els use be 
raises a host of problems of whk·il it will suffice f e restriction of ew~ere,· 
whether whole coalfields or districts should be cl 0 mention only auf Put 
vidual collieries Ehould be closed ; whether the G osed down~ Wheth a ew; 

ld 1 f l t h overnment er indi rt·ollieries shou Je o.rcec a ::; ut down; whether and Steel W : 
reduction should be tmposed ; how safety can an over-an Pe arks 
restricted collieries, how the owners of such colli _be secured in c{centage 
and 50 on. A deep study of these problems is in erles should be com osed or 
and the final report should endeavour to indicat escapable for the C Pensated 

. . e a solutio onunitt ' 
(4) The attempted. dtversmn of 200 wagons f . n. ee, 

gested in this report, 1s,_ as I have indicated, a ;ro~oktng coal a da 
is not despatched to ra1lways or the do:ks, it Will g approach, as . Y, ~s sug
be despatched to sorne other consumer Instead. -M_ as long as it . if this coal 

. oreover the r Is IJroduced 
eport is silent 
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on the all-important question o! compensation ; it is a fundamental principle: 
of law that compensation shall be paid for any loss occasioned by Governmental 
interference with the liberty of the individual ; any restriction or cessation of 
coal output imposed by Government on a colliery owner will involve the latter 
at least in loss of profit, i.f not in absolute loss. Some means must be devised 
for compensating these losses. 

(5) I am unable to understand why it is suggested (in paras. 59 and 60· 
of the interim report) that both stationary boilers and railways should be 
compelled to use inferior coaL · A part altogether from the question of coking 
coal, all the evidence that has been amassed in the past, as well as that so. 
far avaiJable to us, indicates that the country has almost inexhaustible reserves 
of good quality non-coking coal. -Conservation of. this coal is therefore not 
only unnecessary but also highly uneconomic, as the utilisation of good coal 
produces greater thermal efficiency, reduces labour costs, and above all elimin
ates the transportation of high percentages of no~-combustible material-a 
most important consideration in a country of .l{reat distances, such as India. 

(6) It is suggested in paras. 29 and 55 that the Steel Works should be 
compelled to use Run-of-Mine coal in their coke ovens. This recommendation 
is no doubt sound, but the vital question of price has been entirely overlooked. 
Under the present price structure the controlled sellin.l{ price of Run-of-Mine 
coal is no less than Re. 1-1 per ton: lower than the controlled price of steam 
(Jump) coal. In my view it is quite unreasonable that this, the most valuable 
coal in the country, should be delivered to the Steel Works at this substantial 
discount. 1 consider that the selling price for Run-of-Mine coking coal should 
be n.t least equal to the controlled price for steam coal of equivalent grade. 
and it t;nay well be argued that this coal which is so expensive to produce 
should even carry a premium. In this connection it is relevant to invite a 
reference to para. 12 of the Indian Tariff Board's report on Fair Retention 
Prices of Steel (1949) in which the Tata Iron and Steel Co. Ltd. is awarded 
no Jess a sum than Rs. 10 lakhs a year to cover the extra cost of 
raising its own coal. 'Market' collieries, where working conditions ·are 
similar receive no such consideration, but on the contrary are expected to 
sell th~ir Run-of-Mine coal to the Steel Works at a price of Re. 1-1 per ton. 
lower than that considered reasonable for the despatch of their steam coal to 
other consumers. 

(Sd.) W. H. S. MICHELMORE. 

29-11-49. 

f 1 tter No Coi/262-A/561-1. dated 29th November 1949 from Mr. A .. 
Copy 0 eh to ihe irember-Secretary, Conservation of Metallurgieal Coal 

Farqu ar · R rt Committee, giving his comments on Intenm epa . 

t . held on Friday the 25th November 1949 in Calcutta to darif,· 
Re. Mee mg . ' · d .· h '"' b • · and modify the Interlm Report m accor ance tot mem ers comments. 

. ·n my opinion resulted chiefly in change of wording in certain 
The meet~ng, ~ ft the issue~ raised with materially the same sense. The 

~~~pects: wh_tch e opinion, which was fundamentally altered was para. 2!-L 
Y ~mnt, ~n n;,.~ h corrected an obvious statement, which would not lend 

!'
1
"glef 

1
2, an w t'~ 1 did not bring up the points I had recorded in m.v 

1 se o conserva wn. d c 1 1 - f h 1 tters c 1/94 /Sl''O of the 3rd November 1949 an o. 262-A/54o6 o t e 

2
el t N ° ·b - t"vely since they were matters of fundamental difference s ovem er respec 1 ' h b · d t "th t · h' h f agreement could not ave een arrive a Wl ou 

onl w 'gc tha mebasu.re. o of the Interim Report. In view of the necessity of 
de ayUl e SU ffilSSlOD 
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submission to Government at the earliest possible date, I prefer to postpone these 
fundamental issues for a later report, when developments and additional in
.formation may be available to enable other members to bring their views more 
into accordance with mine. I agree generally with the recommendations 
.arrived at on pages 27-29 of the Report and am endorsing it subject to certain 
reservations and comments, which, I trust, will be forwarded with the Report. 
·.These are as foltows: 

(a) I do not fully agree with the interpretations placed on the opinions 
of the various Members and on the data available. Since, in my 
opinion, the interpretations are not strictly technically correct, 
regarding washing, the nature of coking coals and the nature of 
hard coke for metallurgical purposes. 

{b) I also do not approve of compensating the producers for loss of 
Steam Coal when despatching Run-of~Mine coal for metallurgical 
purposes. The higher rate for Steam Coal was sanctioned by the 
Coal Commissioner on the inau!!uration of Control of Production 
and Distribution for the special purpose of coal preparation for 
consumerS. In other words, additional rate for Steam Coal was 
sanctioned for separating the Slack Coal from the Steam Coal 
Since the despatch of Run~of-Mine coal does not involve this 
separation, the expense for which the higher rate for Steam 
Coal was granted does not arise . 

..(c) I am also of the opinion that Government is liable to misinterpret 
the recommendations made in the Report regarding the produc
tion of inf-erior grade coal and encourage its production. 
This is in conflict with the attitude I have adooted over a long 
period of years. I am of the opinion that the production and 
utilisation of the inferior grade coal should be discouraged 
in the interests of conC5umers and traffic. unless coal beneficiation 
ls adopted. 

Yours faithfully, 

ISd.) A. FARQUHAR, 

Member. 
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Report of the Committee 

ON 

Conservation of Metallurgical Coal. 

I.-Appointment of Committee and Tenns of Reference. 

1. The Committee on Conservation of Metallurgical Coal was· 
constituted by the Govemment of India, Ministry of Industry and 
Supply, in accordance wi!h their Memorandum No. Coal II-7(16) /49, 
dated the 25th April, 19~9 '(as modified by Corrigendum No. Coal 
II--7(16) /49, dated the 3rd May, 1949) which i& reproduced below:-

OFFICE MEMORANDUM. 
The Government of bdia are pleased to constitute a Committee 

to advise them on the measures to be taken in regard to conservation 
of metallurgical coal with particular reference to the recent reports 
on coal washing and coal blending and other ancilliary matters. 

The Committee will consist of :-

Dr. M. S. Krishnan . 

Dr. J. W. Whitaker 
Dr. D. R. Malhotra 
Mr. C. S. N. Raju 

CHAIRMAN. 

. Director, Indian Bureau of Mines. 

MEMBER. 

Director, Fuel Research Institute. 
Representative, Railway Board. 
Representative, Central Electricity 

Commission. 
iVIr. S. K. Still Ministry of Finance. 
Mr. A. Farquhar . }Representatives of the Coal Con-
Mr. W. M. Wallace . sumers' Association of India. 

Mr. W. H. S. Michelmore · }Representing Colliery Interests. 
Mr. B. L. Agarwalla . 
Mr. A. B. Guha . Colliery Superintendent, Giridih, 

Coal Commissioner's Represe!11-
tative. 

Mr. A. B. Guha will act as the Secretary of the Committee. 
2. The terms of reference of the Committee will be as follows :
T"o review the publications and recommendations of Fuel Research 

Committee, Fuel Research Institute and other Research Organisations 
and to recommend to Government what legal or executive action 
should be taken to implement such of the findings of the research 

(35) 
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bodies as in the opinion of the Committee are considered desirable for 
adoption and in particular :-

(i) to consider and recommend what results can be achieved 
through blending and washing of coal and what measures 
are needed and the extent of the compulsion which is to 
be applied both at the producers' and consumers' ends for 
conservation of metallurgical coal with suggestions for 
revision of price structure of coal to make washing and 
blending economically feasible ; 

(ii) to ascertain what the existing difficulties mainly ari~ing 
out of transport limitations are of increasing the produc
tion of good quality non-metallurgical coal and how to 
overcome them ; and 

(iii) to estimate th<; increase in .requirements of the Country 
for good quality metallurgiCal coal within the next few 
years. 

The Committee is to submit its report by the 15th June, 1949. 

(Sd.) P. R. DAS GUPTA 
Deputy Secretary, Government of I a'· n ta. 

2. Later on, Sri B. P. Sinha, Secretary Bihar Kh M d 
Federation, Dhanbad, Sri N. G. Chatterjee 'Deputy Ch·a~ I az oor 
of Mines and Sri V. P. Sondhi, Deputy Di;ector Ge 1 

1~ nspector 
of India, were appointed as Members of the Com~itte 0 [g·t~alJ'urvey 
ment of India, Ministry of Industry and Su 1 0 e Vt e overn
Coal 11-7(16) /49, dated the lOth May 194l~J; A ffice Memo. No. 
November, 1949 respectively]. ' ' ugust and 23rd 

11.-Issue of Questionnaires. 
3. At the first meeting at Calcutta in Ma 19 drafted questionnaires to be sent to various coft! . 49. the Committee 

(States) of Bengal, Bihar, Orissa and c. P. (M~'J~es m the Provinces 
Committee also drafted questionnaires for the . ya Pradesh). The 
firms (Appendix B), the. business organisati~~~n rand stee~-making 
mining and trade (Appendix D), the Chief Gove epresentmg coal 
dealing with some aspect of the coal industry :n:ent Or~anisations 
of experienced mining engineers (Appendix C) ~hoa cert~1? humber 
likely to be of ~elp ~o the Committee in their task~e 0 P1ntons were 

4. The questwnnatre to the collieries as final! 
in Appendix A. The addressees included :- Y amended is given 

(a) All ~ol!ieries pro.ducing ?ood coking coal. 
(b) Colhenes producmg semt-coking or f bl ' . 
(c) Collieries producing coking coal withe~. 6 cokmg coal · 
(d) Collieries producing non-caking coal. tg ash; and ' 

in the Provinces of Bengal, Bihar and Orissa and a f . 
Pradesh, includm? the Pench Valley. All these cew. m. Madhya 
requested to furmsh figures of reserves of each c 011Jenes were 

ategory or class 
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of coal in the areas held by them on lease ; the average annual pro
duction ; future possibilities ; and other details which, in the opinion 
of the Committee, were necessary to assess the reserves and to help 
them in considering increase or decrease of output from the different 
areas. 

5. Realising that the quesuonna1res mignt not meet with better 
response than that accorded to the questionnaire issued by the Indian 
Coalfields' Committee (1946), partly because several of the collieries 
might find it difficult to answer some items, we decided to enlist 
the help of the Coal Commisioner's organisations, through the 
Government of India. The Coal Commissioner and the Chief Mining 
Engineer of the Government Railway collieries kindly agreed to place 
at our disposal, the Coal Superintendent, with 5 Assistant Coal 
Superintendents and 25 Inspectors, in order that they might contact 
each individual colliery and obtain replies to the questionnaire. The 
procedure proposed was that the Coal Superintendent's staff would 
visit each colliery and, after going through the relevant records, dis
cuss the reserves of coal with the managerial staff and obtain other 
details in answer to the questionnaire. The Chief Mining Engineers 
of some of the larger groups of collieries preferred to work out the 
details themselves and send the replies to the Member-Secretary, 
together with data and plans of the collieries. In making assess• 
ments of reserves, differences of opinion occasionally arose between 
the colliery staff and the Coal Superintendent's staff in matters 
relating to the total reserves and the percentage which constituted 
recoverable reserves. At this stage, the Chief Inspector of Mines 
was requested to help the enquiry with the knowledge and experience 
of his organisation, so that the data finally adopted would be on a 
uniform basis and agreed to by the parties concerned. 

6. The question of proper assessment of reserves was discussed 
at a meeting of the Committee attended by the Chief Inspector of 
Mines, by invitation. It was decided that a joint survey should be 
conducted with the help of the Geological Survey of India, the Chief 
Inspector of Mines and' the Coal Commissioner. This decision was 
approved by Government. A definite procedure was adopted for 
calculating the reserves and forms were drawn up for recording the 
data. Where there was a difference of opinion between the colliery 
staff and the Survey staff, the Deputy Chief Inspector of Mines met 
the parties and after examining all the relevant materials, gave his 
decision, which was accepted by the mine officials. As such a survey 
would take several months to complete, Government directed the 
Committee to submjt an Interim Report on the basis of the figures 
given in the Rep?rt of the Indian C~alfields' Committee (1946) and 
in conformity with the trend of evidence collected by that .time. 
Accordingly, an Interim Report was submitted to Government on 
the 14th December, 1949. 

IlL-Coking coals and their properties. 

7. Only certain types of coal are convertible on carbonisation into 
metallurgical coke. 



as 
Carbonisation of coal can be accomplished at any temperature 

between 400• and 1,3oo• C., the nature, composition and yield of the 
products depending largely on the range of temperature of carboni
sation, whether low (400.-750• C.), medium (750·-goo· C.), or high 
(9oo·-1,30o· C.) metallurgical coke is made by high temperature 
carbonisation. The physical properties of the coke depend upon the 
type of coal used, ·the time taken and the temperature attained in 
the carbonisation process and also on the shape, size and type of the 
oven in which the carbonisation is carried out. It is not generally 
possible to predict, from the chemical analysis only, the kind of coke 
which will result from carbonising any particular coal in coke oven 
plant, but the following certainly play important part : the rank 
of the coal, its composition (moisture, volatile matter, fixed carbon 
ash and its fusion temperature, sulphur and phosphorus) and especi~ 
ally the Caking Index. · 

8. The Ovens used in India for manufacturing metallurgical c k 
comprise ' country ', ' bee-hive ' and ' by-product ' types. In m ; e, 
practice, coke is manufactured in by-product ovens to r 0 ehrn 

!til t't t db d t · · ecoverte vo a
1 

e cons 1Tuhen sh!'nf y-prto' uc sf, t.ek., tar, be;tzol, ammonia, and 
surp us gas. e c 1e proper 1es o co e which inf!uenc 't al 
for metallurgical purposes are the following :-size hardn e 1 s v ue 
strength, resistance to abrasion, porosity, percentage of fi es~.' sh~ter 
volatiles and ash, fluxing property of the ash, and the sx~ hear on, 
phosphorus content. Hardness and toughness are u P . ur and 
important as the coke has to withstand the weight (a d particularly 
of a superincumbent burden of ore, coke, and flux in th:bl movement) 
The coke should be free from dust and fines and shoul ast furnac_e. 
an appreciable proportion of sizes below i inch Th d not contam 
applied to coke to evaluate its strength are 1\br. . e usual tests 
Tests. From the point of view of India's economy ~:'.0~ a~d Shatter 
all coke should be produced in by-product cok' lS es1rab!e that 
by-product ovens, recovery of by-products shoJd o~ens. Even in 
fullest extent possible. We have noticed that . e done to ~he 
Oven plant lately installed no provision has been m ~ modern Coke 
of Benzol. Heavy excise duty and ·high rai!w rna e ~or recovery 
impediments to recovery of Benzol and Governme a~ ~relght act as 
to what extent it is desirable to remove the impnd. s ould examine 

e 1ments. 
9. According to the Indian Coalfields Conunitte R 

p. 82,. 1946), the Tafa Iron and Steel Company Limi~ d eport (Vol I, 
the following specification for coal suitable fo~ maki e have adopted 
coke. These properties are determined on coal s~g m

1 
etallurgical 

105• C. mp es dried at 

(a) Swelling properties 
(b) Phosphorus 
(c) Sulphur 
(d) Caking Index 
(e) Ash . . 
(f) Volatile matter 
(g) Fixed Carbon 

Non-swelling, 
Below 0·15 per cent 
Below 0·6 per cent· 
15 and above. · 
Below 17 per cent 
26 per cent. · 
57 to 58 per cent. 
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Regarding the coke they have stated that it should conform to the 
following standards :-

Shatter Index Over 82/92. 
Haven"s stability test 
Breslau's Hardness 

·Over 50 per cent. 
Over 80 per cent. (over 40 mm. 

Porosity 
Size over 3" 
Size 2" to 3" 

indicating hard coke). 
Over 42 per cent. 
50 to 60 per cent. 
35 to 45 per cent. 

The coal should have a high enough carbon content to give a coke 
with at least 75 per cent. ·carbon. The coke should have an ash 
content as low and uniform as possible. The higher the ash the 
more limestone is needed, which in turn calls for more heat, more 
-coke, and thus more ash. The maximum .ash that can be tolerated 
in the coke is 22·5 per cent. and, if there is an increase over this 
figure, difficulties in operation are encountered. 

10. The Steel Companies have recently (1949) revised their 
-specifications and made some alterations. The following summary 
is taken from a joint memorandum (Appendix H) submitted to us by 
the Tata Iron and Steel Company and Indian Iron and Steel Company. 
The document contains much valuable information. 

Ash 
Phosphorus 
Sulphur 

I.-SPECIFICATION FOR COKE. 

A.-Chemical analysis. 

About 20 per cent. 
Below 0·20 per cent. 
Below 0·60 per cent (Assuming that 

25 per cent. of the sulphur in the coal 
volatilises on carbonisation). 

B.-Physical properties. 

These remain the same as given to the Indian Coalfields' 
Committee (1946). 

With regard to size, it should preferably be in the following 
proportions :

liu to 3" 
3" to 6" 

40 per cent. 
60 per cent. 

H.-SPECIFICATIONS FOR COAL (ALL DATA ON DRY BASIS). 

Ash Should not exceed 15 per cent. for coals 
having 30 per cent. volatile matter on 
ash-free basis. 

Volatile matter Around 30 per cent. on ash-free basis 
and 26 per cent. in coal having 15 pe~ 
cent. ash. 



Fixed carbon 

P)10sphorus 

Sulphur 

Caking Index 

Swelling properties · 

40 

Will depend on ash and volatiles. 

Not more than 0·15 per cent. 

Not more than 0·60 per cent., but a 
slightly higher sulphu: may be t?l
erated if ash content 1s much !ower 
than specified above. 

15 minimum ('rata Index), i.e., roughly 
22·8 British Standard Index. Experi
ments show that 'rata Index multi
plied by 1·5 is roughly equal to the 
British Standard Index, if tile Tata 
Index is above 10. 

Not of much importance as the coals 
specified are free from harmful 
swelling properties. 

11. In connection with the stipulation that the ash in coal 'to be 
used for coking should not exceed 15 pe~ cent., some extracts from 
tile Steel Companies' Memorandun;t are g1ven below:-

"The calculation of the heat and material balance of our blast 
furnaces indicates that under identical operating condi
tions, with each increment of ash in' coking coal by one 
per cent., blast furnace performance is affected as 
follows:-

(a) Decrease of production by 3 to 6 per cent; 
(b) Increase of coke consumption by 4 to 5 per cent ; 
(c) Increase of limestone consumption by about 5 per cent. 

On the basis of the data available in the Coa_l Washing Report, 
a study of the average c!eanmg charactenstics of the Jharia 
coals of 16, 16A, 13 11 and ·10 seam was made, which 
revealed that washmg of these coals to an ash content of 
about 15·0 per cent. a~ a yield of _77·5 per cent. is practi
cable insp1te of the1r comparatiVely difficult cleaning 
characteristics. 

By co-relating the _washing data of_ th~se coals with the coking 
coal consumption per ton ~f pig >ron in the blast furnace 
for differe~t ash contents, It becomes evident that .due to 
the reductwn of cokmg coal rate with decreasing ash 
content, washing of these coal~ to 15 per cent. ash does not 
increase the raw: coal reqmrements. For the original 
untreated coal w:th. 20·62 per cent. ash the coking coal 
rate per ton of p>g •:on >s 1·590 ~ons, whereas for 15 per 
cent. ash coal the coki~g coal rate IS only 1·247 tons. Sin~e 
1·247 tons are ·approx>mately _78·0 per cent. of 1·590 to~s 
(which nearly corresponds With the average yield fi 
77·5 per cent. for coal wash~d to 15 per cent. ash) wgure 
ing of these coals does not mvolve increased dra,;in a~~ 
the reserves. g 
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It is estimated that the total reserves of coking coal contained 
in seams above 10 seam are in the vicinity of 700 million 
tons. If it is assumed that two-thirds of this quantity is 
contained in 16, 16A, 13, 11 and 10 seams, the total pig iron 
producing capacity of these high ash coking coals works 
out to 220 million tons of pig iron which, at a rate of 
production of 4 million tons per year, would last approx
imately for 55 years. As a result of washing and blending, 
the pig iron producing capacity of these reserves could 
be increased to 280 million tons which would mean an 
increase in the life-time of these reserves by a minimum 
of 15 years. 

Utilisation of high ash coals for iron making invariably involves 
a waste of carbon for the fusing of coke ash in blast 
furnace and the metallurgical industries have therefore to 
insist in future, in the very interest of conservation, on a 
reduction of the present ash standards in coking coals. 
This is the more so sinc!! even the high ash coking coals 
can satisfactorily be washed to 15 per cent. ash, without 
involving increased drawing on their reserves. 

In view of the above,. washing of all coking coals to an ash 
content of 15 per cent. maximum should be enforced by 
legislative measures at the earliest possible date. This 
should be co-ordinated with measures on restriction of 
output and consumption of coking coal for other than 
metallurgical purposes. A time limit of say 5 years 
should be given for the implementation of the scheme 
after which output of metallurgical coal should be adjust~ 
ed to the absolute necessary requirements of the metallur
gical industry." 

The representatives of the two Steel Companies, who were 
examined by us, .held that for reasons given in the Memorandum it 
was necessary for them to limit the ash content of coking coal to 
15 per cent. and that the coal should have a (Tata) caking index of 
15. We have tried to compare the characteristics of Indian coke 
with those used in England and America but, on account of many 
different and varying factors, e.g., quality of iron ore and ash in the 
coal, we can find no basis for comparison. 

12. Mr. P. V. Martin of Koppers Co. Inc. told us (see APPENDIX 
G) that Indian coke now being. use_d ~s definitely stronger than the 
average of American coke used m s1m11~r larg~ blast furnaces of aoo 
to 1,200 tons capacity, and he thou_ght It possible to use somewhat 
weaker coke in India. Mr. Martn~ also stated that the weakly 
caking coals of Utah (some 3 mill~on to~s per y:ar) were being 
successfully coked by his company m specially designed ovens and 
that such coke was being used in blast furnaces. 

In the carbonisation, the weakly caki~g coal was generally first 
given a • thermal shock ' and then coked m the normal way ; some
times a certain amount of low volatile ' eastern ' coal was blended 
with Utah coal to improve the coke ; or a 'char' or semi-coke with 
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about 15 per cent. volatile matter was first made from Utah coal and 
the char then blended with raw coal before coking the blend. By 
these means they had largely succeeded in producing metallurgical 
coke from coal formerly considered unsuitable. Mr. Martin also 
mentioned that weakly caking coal could often be made to yield 
better coke by adding a small quantity of pitch or crude oil to it 
before coking. He particularly emphasised the importance of ca1·eju! 
preparation and sizing of all raw materials for the blast furnace 
burden. With care in the above items the. coke consumption, even 
with weak coke, had been reduced considerably. 

13. We have seen a summary of a paper* by Dr. F. H. Reed and 
others of the Illinois State Geological Survey based on experimental 
work carried out in their laboratory in a specially designed coke 
oven and checked satisfactorily in commercial ovens. The lllinois 
coals are weakly caking with high volatiles (30-33 per cent.). In 
1947 such illinois coal was said to have been coked in commercial 
ovens of modified design for use in blast furnaces. The tests show 
that the coke is inferior in strength to that used by Indian blast 
furnaces. illinois coals have, however, been successfully blended 
~ith 25 per cent. to 40 per cent. Eastern (W. Virginia) coals contain
rng 17 per cent. to 23 per cent. volatile matter. Good coke has also 
been produced by blending Illinois coal with 15 per cent. to 25 per 
cent. char (containing 17 per cent. to 19·5 per cent. volatile matter 
made from the same coal) derived from the State of Colorado. The 
coke produced has the following characteristics : 

Stability ( +1 inch) 
Hardness ( +! inch) 
Shatter (% of + 2") 
Shatter (% of +1!") 

55 

68-70 
64-68 
87-89 

14. In view of the results achieved in America by the Illinois 
Geological Survey, Koppers Co., Inland Steel Co., Kaiser Co., and 
the U.S. Bureau of Mines, we recommend the undertaking of a pro
gramme of research on similar lines by the Fuel Research Institute 
on the weakly caking coals of India. 

In another section we have discussed the results obtained in 
India by blending strongly caking with weakly caking coals. The 
results obtained so far indicate that on an average, in the ovens now 
in use in India, 20 per cent. to 30 per cent. of the blend could be 
weakly caking coal. This means that the life of strongly caking 
coals can be prolonged by about one-third (33 per cent.). Moreover, 
washing of coking coal and the reduction of ash thereby, usually 
improves the strength of coke produced, which may permit further 
blending. Finally, researches on the lines of those undertaken fo~ 
western coal in the United States of America. from which new de
signs of coking oven and new techniques of coking may emerge, will 

• F. H. Reed, H. W. Jackman,·O. W. Rees, G. R. Yoke, ?nd P. W. Henline·: 
" Use of Illinois coal in the production of metallurgical coke." 
Amer. Inst. Min. Eng. Techn.-Publ. 2491, 1948 i 
Also, Illinois Geol. Surv. Bull. 71. 1947. 
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also appreciably lengthen the life of coking coal reserves and bring 
more of the weakly caking coals of India and even some present
day non-caking coals within the category of coals usable in the 
coking process. 

15. The Steel Compames m India have always preferred slack 
coal to run-of-mine coal because it has been found by experience 
that the slack is generally about 2 per cent. lower in ash than the 
run-of-mine coal. This may be due to the fact that the slack coal 
of the seams now exploited, is usually richer in vitrain (brights) 
than is the run-of-mine coal in which there is usually much durain 
(hards). The ash of durain is commonly higher than that of 
vitrain. Another reason for the preference for slack is that the 
receiving bunkers for coal at the steel works are not designed to 
take sizes larger than 4-inch. The companies, however, state that 
they will be prepared to accept run-of-mine provided it is broken 
down to 4-inch size and otherwise conforms to specification. 

IV.-8pecification Recommended. 
16. The Iron and Steel Companies have made out a case for limit

ing the ash to 15 per cent. in the coal used for making metallurgical 
coke. They have also stated that the volatile content of the coal 
should be around 25 per cent. in the blend, and that the caking index 
should not be below 15 (Tata index). As already pointed out, these 
requirements are more rigid than those submitted by the Steel Com
panies to the Indian Coalfields' Committee (1946). 

17. After carefully reviewing the position, we think that the 
Indian Steel Industry can relax their requirements so as to include 
certain coals containing up to 17 per cent. ash. In reality, the cri
terion is not the ash of the coal, but rather that of the coke ; and 
when the volatil~ matter of the coal is low, a higher percentage of 
ash in the coal IS tolerable without unduly raising the ash content 
of the resultant coke. Until such time as coal washing is generally 
adopted in this country and coal with 15 per cent. ash is made avail·· 
able in sufficient quantities, we feel that the Steel Companies sh<mld 
accept for coking certain coals whose ash content may be up to 17 
per cent. 

There is often an appreciable difference in the yield of washed 
coal for cuts at 15 per cent. ash and at 17 per cent. ash. Taking 
No. 10 seam-Jharia as an example, the results of washing show 
that the yield of cleaned coal will be less than 50 per cent. with an 
ash content of 15 per cent., whereas if the ash in the cleaned coal 
is allowed to be 17 per cent., the yield will be about 66 per cent. 
The difference in the yield of clean coal constitutes an important 
reason for raising the ash limit in coking coal to 17 per cent. We 
may also add that, if the limit of ash is fixed at 15 per cent., only coals 
of selected A grade, the reserves of which are very limited, can be 
used for coke-making at the present moment, and indeed not all of 
these. 
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V -Chief Coalfields for Coking Coal. 

18. Coking coals of the quality required by the iron and steel 
works are found in the Jharia Raniganj, Giridih, and the East and 
West Bokaro coalfields, while 'semi-coking coals are found in these 
as well as in the Karanpura and Kanhan Valley fields. 

19. Jharia Coatjietd.-Until recently the Steel Industry in India 
relied largely on the good quality coking coals available in sean:~ 12, 
13 14 14A 15 17 and 18 all of which used to yield selected A Grade 

7 I I 7 • • 

coal. Slack coal was preferred to run-of-mme smce the slack 
contained less ash as already stated. As the supply of good slack 
from these seams began to dwindle, the steel industry began to take 
coal from seams 10, 11, 16 and 16A also, since these seams were found 
to contain satisfactory coking coal in restricted areas. Seam3 12-18 
(except 16) are suitable for coking and are often of good quality, 
especially if hand picked, whereas the others mentioned above. being 
higher in· ash, generally require more beneficiation. No. 10 seam is 
generally high in ash, but, as it yields a strong coke, its washability 
should receive full attention, more especially as the reserves in this 
seam are large. 

20. Raniganj jietd.-Coking coals are found in the Ramnagar. 
Laikdih and Begunia seams which occur in the Barakar measures 
(locally referred to as Laikdih Series). The thickness of these seams 
is variable. The Laikdih seam is often low in phosphorus and there
fore valuable. The well-known seams of the Raniganj field (Raniganj 
measures), e.g., Dishergarh, Poniati, Sanctoria and Topsi Seams. 
though low in ash are weakly caking and cannot be used by them
selves for manufacture of metallurgical coke. They can however 
be blended with strongly caking coals. 

21. Giridih.-Coals from the Giridih coalfield, from the lower and 
upper Kurhurbaree seams, are amongst the good coking coals with 
comparatively low ash and low phosphorus. Coal made from such 
coals will be particularly suitable for ferro-alloys (e.g., ferro
manganese) manufacture. 

22. East and West Bokaro Coalfields.-Recent tests have shown 
that some seams of the East and West Bokaro coalfields, e.g., the 
Kargali seam can easily be beneficiated to yield good coke acceptable 
to the Steel Industry. 

23. Kanhan Valley Coalfield.-Coal$ from Damua, Kalichappar 
and Rakhikal fields in the Kanhan Valley show moderate caking 
properties and can therefore be blended with strongly coking coals, 
such as those from Jharia. 

24. Assam Coalfields.-In the Garo Hills and Makum and certain 
other places in Assam there are apparently good reserves of coal 
which, though of Tertiary age, possess moderate good coking proper: 
ties with low ash. The Assam coals, however, suffer from two 
disabilities-one being the long lead from the industrial markets 
in India and the other a high content of sulphur. Until a commercial 
process of de-sulphurising the Assam coals is evolved, it will not be 
possible to use them for metallurgical purposes. 
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Vl.-Reserves of Coking Coal. 

(a) Former Estimates. 

25. In 1936 Sir Lewis Fermor published a paper entitled "Note 
-on the necessity for conservation of coal in India" (Records, 
Ce?logical Survey of India, LXIX, pages 336-352, 1935) in which he 
estimated the reserves of coking coal to a depth of 2,000 feet. as 
below:-

Million Tons. 

Giridih 38 

Raniganj 241 

Jharia 900 

East Bokaro 515 

Total 1649 

He also pointed out that research would enable the utilisation of 
the semi-coking coals of Bokaro and Karanpura coalfields. He stated, 
that, at that time, only the Jharia and Giridih coalfields were produc · 
ing good coking coal and that, with the mining methods in vogue, 
the recovery was only about 50 per cent. after deducting quantities 
which were standing in pillars and under railways, roads, buildings, 
etc. In his opinion the extraction from below 1,000 ft. would be 
almost negligible under the then conditions of mining. If the 
percentage of extraction were raised from 50 to 80, the life of these 
reserves would go up to 80 years (from 1932). 

26. The Coal Mining Committee of 1937 brought the· above figures 
of reserves up-to-date and estimated a total reserve of 1,525 million 
tons of coking coal at the end of 1936. This estimate was further 
corrected to.1,185 million tons at the end of 1944 by E. R. Gee of tho. 
Geological Survey. The Committee (1946) examined the reserves 
and concluded that since the coal in the Jharia field showed 'l 

tendency to deteriorate in quality to the west of Katrasgarh, only 
700 to 750 million tons of good quality coking coal were available 
within a depth of 2,000 ft. 

(b) P1·esent Assessment of Reserves 'in situ'. 

27. Jharia Coa!jie!d.-Reserves of coking coal in the Jharia coal· 
field below 2,000 ft., mainly in the area occupied by the Barren 
Measures and the Raniganj Series, were estimated by E. R. Gee 
(Indian Minerals I, p. 71, 1947) to be of the order of 1,000 million 
tons even after allowing for losses by igneous intrusions and for 
50 per cent. loss in extraction. There is some difference of opinion 
on this matter between Dr. Gee and Sir Cyril Fox. The latter 
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thought that igneous intrusions at depth would be responsible for a 
higher percentage of loss than in the first 2,000 ft. depth. Mr. A. B. 
Dutt of the Geological Survey of India, in his report of the survey 
carried out recently, refers to some deep borings put down through 
the Barren Measures by Tatas in the Dungri and Malkera areas and 
by Messrs. Bird & Co. in the Loyabad area. These borings show 
that most of the seams at depth are seriously burnt and the evidence 
obtained from them support Sir Cyril Fox's contention. It should 
be remembered, however, that the area between Jharia and Sijua 
is one which is most affected by intrusions at all levels, and that 
the degree of destruction of the coal by igneous rock is probably 
not a function of depth but a characteristic of this area. The 
recoverable reserves in this part of Jharia coalfield, however, may 
be less than the quantity estimated by Dr. Gee, possibly much Jess. 
Meanwhile we would support the recommendation of the Geological 
Survey of India that intensive exploration be undertaken for proving 
all coal available at depths between 2,000 and 5,000 ft. in the Jharia 
Coalfield. 

A provisional figure for the total reserves of coking coal in situ 
(working and Virgin Areas) in the Jharia field is about 1,200 million 
tons (Selected A and B) and 760 million tons (Grades 1 and II). 

28. Raniganj Coalfield.-Dr. Gee estimated (vide "Indian 
Minerals ", Volume I, page 75) that the proved and probable reserves 
of coking coal in the Barakar Series of the Raniganj coalfield to 
a depth of 2,000 ft. were about 40 million tons. The recent survey 
of the lease-hold areas of this part of the field by Mr. A. N. Banerjee, 
Assistant Coal Superintendent and his colleagues for the Laikdih, 
Ramnagar and Begunia Seams, shows that the reserves are of the 
order of 103 million tons. In the unleased areas the seams are much 
burnt and faulted and there are no reliable data proving the existence 
?f any additional reserves. Hence the figure of 103 million tons only 
IS taken as the reserves of coking coal in this field. This may be 
on the conservative side, but it is thought that investigations in the 
unleased areas are not likely to add very appreciably to these reserves. 

In the Trans-Ajai Section, the Kasta seam (from Kasta to Rasuan 
~nd U_P to the Ajai River and the Barakar-Ironstone shale boundary) 
IS estimated to contain reserves of 156 million tons approximately 
down to a depth of 1,000 ft. from the surface. The coal from this 
seam yields a rather weak coke and may have to be blended with 
strongly caking coals. We have accordingly excluded these Trans
Ajai reserves, and taken the total for Raniganj field as 103 million 
tons. 

29. In the Giridih Coalfield the total recoverable reserves of good 
quality coking coal have been estimated by the Colliery Superinten
dent and the Survey Party to be nearly 17 million tons. 

30. East Bokaro.-In this field Mr. Dutt estimates that the 
unworked reserves in the Kargali and Bermo seams are 583 million 
tons and 220 million tons respectively. The Bermo seam contains over 
27 per cent. ash and would have to be beneficiated and the reserves 
from this seam have been excluded. 
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31. West Bokaro.-The three main seams that have been proved 
in this field have total reserves of 88 million tons. The coals will 
generally have to be washed to bring down their ash content. 

32. South Karanpura.-The Argada and Sirka seams have a low 
caking index but have an ash content below 20 per cent. They 
are estimated to contain reserves of 450 million tons to a depth. t'f 
1,000 ft.-but we are not considering these as coking coals. 

33. Ramgarh.-The more important coal seams in this field are 
of medium quality and semi-coking. The reserves are 188 million 
tons to relatively shallow depths. These have also been excluded 
from our estimates. 

34. Kanhan Valley.-In this field Mr. Dutt estimates that the 
reserves are 66 million tons of weakly caking coal with an ash 
content of 17 per cent., including 3 million tons standing in pillars. 
We have not included these reserves in our estimates. 

(c) Fu1·ther Exploration of Reserves. 
35. In view of some limited knowledge of the fields other than 

the Jharia and Raniganj Coalfields, it will be appreciated that the 
estimates of the reserves in such fields are tentative, and based on 
rather limited knowledge. It is recommended that such fields be 
further explored by the Geological Survey of India on the lines of 
the Jharia and Raniganj fields. This will necessitate drilling and 
large scale mapping. The outcome of such investigations may modify 
our estimates of the reserves both of metallurgical and non-metallur
gical coals. The fields which it is considered should be explored 
are:-

East and West Bokaro 

Ramgarh 

South and North Karanpura 

Surguja 

Korea 

Korba, and 

Kanhan Valley 

(d) TABULATION OF RESERVES. 

36. The following table (vide also Appendix K) shows in a 
summarised form the reserves of coking coal calculated by the pres~nt 
survey party-(a) for leased areas in which .coal mines are bemg 
worked and (b) virgin areas, i.e., areas in wh1eh coal has not been 
exploited or are in early stages of development. 

68 p&s 
D 
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(A) Working Area .. • 

Quantity Extractable. 

'Vorkable Reserves. 

Coalfield. With stowing. Without stowing. 

Sel. Gr. I Sel. Gr. I Sci. Gr. I 
Grades. & II. Grades. & II. Grades. & II. 

Jharia (Barakar Series) 865·9 680·6 656·7 5-14·7 345·0 340·4 

Raniganj 10:::·5 - 83·6 - 30·9 -
Giridih 12.5 - 10·7 - 8·9 -
Bokaro 0·5 336·7 0·3 2i9·4 0·2 lOS 3 

ToTAL 981•! 1,017•3 751·3 8:!4·1 385·0 508•7 

(B) Virgin Areas. 

Quantity Extractable. 

Workable Reserves. 

Coalfield. With stowing, Without stowing. 

' Sel. Gr. I Sel. Gr. I Scl: Gr. I 
Grades & II. Grades. & II. Grades. & II. 

*Jha.ria 325·6 88•5 !:60·5 8s·o 16£·8 42•7') 
Ra.niganj • - - - - - - s Giridih . 4·0 - 3·2 - 2·0 - 1 
East Bokaro - 271·3 - 217·0 - 135·6 
West Boka.ro - 87·8 - 70·3 - 43·9 

ToTAL 3"9·6 ..j..J.I-·6 :63•7 355•3 164·8 222·2 
981·4 1,017·3 751·3 824·1 385·0 508•7 

GRAND TOTAL 1,311·0 1,461·9 1,014,·0 1,179•4 549·8 730·9 

• Those figures tnclude 247 m. tons of coal reserves particulars of whicl 
were supplied by Messrs. Bird & Co. (vide page 2 Appendix J.). 

t (1) With stowing the losses have been estimated as follows:-

Loss due to barrier, outcr~p coal and local causes 
Colliery consumption . 
Shaft pillar, coal locked under important bld~s., etc. 
Loss due to mining · 

TOTAL 

per cent. 
5 
8 
2 
5 

. 20 

(2) Without stowing the losses have been estimated as follows:-

Loss due to barrier, outcrop coal and local causes 
Colliery consumption . . . . · 
Shaft pillar coal locked under important bld,gs., etc .. 
Loss due to mining 

TOTAL 

per cent. 
5 
8 
2 

35 

• 50 
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:Sasis of Calculation of the Reserves-

In calculating the reserves, the Survey Party has taken the area 
of each seam as equivalent to the superficial area in the plan. As 
the seams generally dip at low angles (only in a few cases as much 
as 1 in 1) there is likely to be some difference if the area of the surface 
of each seam is strictly taken into account. The investigators have 
.also assumed, for easy calculation, the round figure of 500 tons per 
bigha-foot which is commonly used in the coalfields. This, strictly 
speaking, is true only for coal with very low ash. In the case of the 
average coal of the Jharia Coalfield, the tonnage per bigha-foot may 
be 600. In dealing with the reserves these points have to be kept 
in mind, as the tonnage is thus likely to be some 15 to 20 per cent. 
more than what is given in the calculations of the survey party. 

37. Under modern conditions, and especially where the seams are 
not unduly thick, the losses with or without stowing will be far less 
than the figure given above. For example, at the West Bokaro colliery 
where seams of 7' and 5' -6" are to be worked under modern conditions, 
a recovery of a much higher percentage is expected. 

(e) MAINTENANCE OF REGISTERS. 

38. The Survey Party has prepared five registers in 3 of which 
are given reserves for each colliery in the Jharia, Raniganj, Giridih 
and Bokaro coalfields, the two others showing the reserves gradewise 
and seamwise, by re-arrangement of the data in the first 3 registers. 
They have also submitted a consolidated statement (Appendix K) 
showing the reserves of good coking coal in working areas, while the 
Geological Survey of India has given a report on the reserves in 
virgin areas and in those ·areas where mining operations are in an 
"'arly stage of development. 

These registers contain valuable data which, it is suggested, should 
!be kept up-to-date by the Departments of Government concerned. 

(f) ANALYSIS OF ESTIMATES. 

39. Analysing the above table, the figures of reserves in situ are as 
follows:-

(A) Working Collieries. 
Selected A 
Selected B 
Grade I 
Grade II (10 soam above) 

Million tons. 

404·0 
577·4 
512·9 
504·4 

n2 
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(B) Virgin Areas
Selected A·& B 
Grade I . 
Grade II (10 seam above) 

Expressed in another way :...,... 

Million Ton3. 

Selected A . 
Selected B . 
Grade I & 11 

500 
750 

. l,fiOO 

Coking cauls \\ith 15 per (:cnt. a-,h or le,:;.;. 
Coking coal with J 5-17 per cent. ash or lc..;,:;. 

(Joking coal with o\~cr. 17 p~r cc.nt. ush l?ut 
which on hent'ficmtwn w11l :.neld cokm.~ 
coal rou:,;hly tu the extent of ~ i.e. l,O:JU 
ton::!. 

'i'OT.AL 

329·6 
395·7 

49·1 

Bent·ticiatcd 
.Million 'l'on~. 

=;j0t.J 

~600 

~J,OUQ 

=:!,lOU 

This is the 'in situ' value. Probably we can expect a recovery with 
modern mining methods of 75 per cent., say, 1,600 million tons. To 
this we may blend ! of weakly caking coal, making the overall figure 
for coal available for coking 2,000 million tons. , This figure, however, 
may well be halved unless precautions (notably compulsory stowing) 
are taken in mining, and unless steps a1·e taken to use blends contain
ing weakly caking coals and to wash the inferior grades of coking 'coals. 

40. It will be noticed that in the case of Selected A and B the 
virgin areas contain about 330 million tons, of which about 264 million 
tons can be recovered if stowing is resorted to, but perhaps only half 
without stowing. In the case of working areas the total reserves of 
Selected A and B are nearly 1,000 million tons, of which about 761) 
million tons can be recovered with stowing, but again perhaps only 
half without stowing. These figures have been arrived at by the 
Survey Party after careful consideration of the conditions of working 
in the various areas. Selected grades comprise coals which can be 
used, more or less without beneficiation, for coke-making and consti- · 
tute our most important reserves. Grade I coals, which in working 
collieries and virgm areas amount respectively to 512·9 and 395·7 
million tons making up a total of 908·6 million tons, can be used for 
the manufacture of metallurgical coke only after they have been bene
ficiated and their ash reduced sufficiently. Though the total of all 
Selected A and B Grade I coals, still underground, amount to 2,259 
million tons, only about 75 per cent. of this quantity can actually be 
recovered by efficient working and stowing where necessary. In the 
Jharia coalfield as much as 90 million tons of coal is standing in 
pillars. 

41. Roughly we may take it that with was.hJ?g and blending we 
have a coking coal reserve available of 2,000 million tons .. The above 
estimate includes reserves in seams which have a h1gh d1p (as much 
as 1 in 1). Sue? areas are difficult ~o. wor~ and .mvolve the use of 
modern· and skilful methods of mmmg, mcludmg mechanisation 
Under the present conditions and by the use of curre~t methods of 
tnining in India, a large proportion of such reserves will be lost. 
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(g) LIFE OF THE RESERVES. 

42. The reserves of high grade iron ore in India are enormous and 
·many times greater than those of the coking coal. The present 
requirement of coking coal for steel making is about 3·5 million tons 
per annum. Assuming that with stowing, washing and blending we 
have a reserve of 2,000 million tons for coking, the life of the coking 
coal reserves at the above rate of consumption would be nearly 600 
years, but as the Country is consuming a total of about 10 million 
tons of coking coal per annum at present, the life becomes reduced to 
200 years. If the Government ·programme of stepping up the steel 
production is implemented, the coking coal requirement will be in 
order of 8 million tons per annum, which will make the life about 
250 years, if the coal is used for coking, and coking only. Assuming, 
however, that for the next period of 50 years, the steel production is 
stepped up ten-fold, and that the coking coal requirement is increased 
pro rata to 35 million tons per annum-and such an increase may well 
be called for in the industrial development of the country-the life 
of the coking coal reserves becomes no more than 55 years. In each 
of the above cases, the life of the reserves may be halved unless stow• 
ing, washing and blending are adopted forthwith. 

VII.-Stowing for Conservation of Coking Coal. 

43. In pursuance of the Coal Mines Safety Stowing Act a Coal 
Mines Stowing Board was created on the 1st November, 1939. This 
Board has authority to grant assistance for the following purposes 
only:-

(d) For stowing or other protective measures which are re
quired to be undertaken by an order issued by the Chief 
Inspector of Mines in India under Section 9(3) of the Act; 

(b) For any protective measures essential for the effective 
prevention of the spread of fire to or inundation by water 
of. any coal mine from an area adjacent to it; 

(c) For stowing operations voluntarily undertaken in the 
interests of safety; and · 

(d) For research connected with safety in mines. 
44. It will be apparent, therefore, that the scope of the Act is 

limited to stowing for safety only and not for conservation. We feel 
most strongly that the time has come for enforcing stowing for con· 
servation purposes also. All our witnesses were unanimous in the 
opinion that the scope of stowing should include the conservation 
aspect. We, therefore, recommend that the Coal Mines Safety Stow· 
ing Act be enlarged to cover stowing for conservation and to include 
~onservation of all coking falling in the Selected grades and Grade I, 
m the first instance. Whether mines producing Grade II (10 seam) 
coal should also be reauired to be stowed may be examined by the 
Committee mentioned in para. 85. The functions of the present Stow. 
ing Board should be extended and the additional funds required for 
giving help to collieries stowing for conservation raised by a further 
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cess. The Chief Inspector of Mines may be vested with powers ta 
enforce stowing for conservation purposes, and steps should be taken 
to make this possible at a very early date. It is suggested that assis
tance for stowing may be on a tonnage basis, in o:der to give a cleaJ;" 
picture of the expense involved per ton of coal raised. 

45. Sand for stowing.-The Chairman of the Stowing Board stated 
in his evidence that from the data available at present, it appeared 
that for complete stowing there was not enough sand from the portion 
of the Damodar river traversing the Jharia coalfield. The 'fixed 
deposit' in the river from Tentangabad where the Katri joins the 
Damodar river to Kalhajar 11mounted to 120 million tons; but, from 
the western boundary of the area leased to th~ Coal Mines Stowing 
Board (about 1 mile east of the B. N. Rly. brrdge at Sudamdih), to 
Tentangabad, the fixed deposits would amount to only 48 million 
tons. The present output of coking coal in the Jharia field was B. 
million tons per year, and the sand in the area leased to the Stowing 
Board would last only 4 years, since H tons of sand were required 
to replace 1 ton of coal in the mine. If the Panchet Dam were bui! t 
by the Damodar Valley Corporation, there would be 10 ft. of water 
in the river at the Sudamdih bridge, and the sand in the river bed 
more than 1 mile east of the bridge would be difficult to extract except 
at a time when the water level was low. 

46. According to the Geological Survey of India [Indian Minerals 
Vol. I, No. 2, P. 71 (1947)] there are 140 million tons of sand availabl~ 
in the Damodar river in the Jharia coalfield area as 'fixed' deposit 
The rate of replenishment of the sand every year is not known with 
any degree of accuracy, but it is said to be of the order of n· million 
tons. It is also not known if the annual replenishment would increas 
if sand were removed steadily from the river. For this purpose it wil~ 
b_e ne.ce~sary to collect reliable data by actual experiments. In addi
tion, It IS stated that there are 25 to 30 million tons of alluvial mat _ 
rial as well as an unknown but fairly large quantity of rock in dump~ 
clinker, etc., which can be used for stowing. ' 

47. It should be possible, in future, to arrange for the removal f 
the sand and silt deposited in th_e reservoirs when the d~ms are bu~t 
across the Damodar. The dredgmg of the sand and Its distribution t 
the collieries may be done on a co-operative basis between the Darned 0 

V~lley Corporation and the S~owing Board, so tha_t both organisatio~~ 
Will benefit by such co-operative effort. Such action Will prolong th · 
life of the reservoirs and will also directly help the conservation ~ 
coal. It is, therefore, recommended that data should be collected 

0 

the amount of sand deposited at the head of the reservoirs (form 
0~ 

by dams) in or near the Jharia coalfield. Where practicable e 
washery rejects may also be used to supplement ~he stowing, d~n c~al 
from spontaneous combustion being guarded agamst. g rs 

48. Raniganj Coalfield.-The Geological Survey of Indi h 
estimated that 990 million tons of sand containing about lS \ ~g 
per cent. clay are available in the rivers traversing the Rani~anj 
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coalfield. This is considered to be enough for stowing purposes in. 
this field. 

49. Before leaving the subject of sand stowing we wish to point 
out that such stowing tends to reduce the annua! output of coa! from 
the mine. It thus has the double benefii of reducing the present ex
cessive output of coking coa!, and of conse1·ving it to a!!ow of 
maximum extraction in due course. 

VIII.-Review of publications of the Fuel Research Organisations. 
A. BLENDING OF COALS FOR COKING. 

50. The report~ issued by the Fuel· Research Committee of the 
Council of Scientific and Industrial Research on the Blending of Coal 
for Coking show that it is possible to blend weakly caking and non
caking coal with good coking coal, roughly in the proportion of 20 
to 30 per cent. of the former with 80 to 70 per cent. of the latter. 
Coals from the Jharia, Raniganj, Bokaro and C. P. fields have been 
used in the experiments. The proportion for blending varies with 
different coals and with the strength required in the resultant coke. 
From the results of blending tests it is apparent that, by careful 
blending the life of the reserves of good quality metallurgical coal 
can be increased by 30 to 40 per cent. *The Indian Iron & Steel Co., 
have taken steps to instal a plant at Hirapur for coal blending and 
we visited this plant near Asansol, where a new battery of 72 coke 
ovens had just been installed for making coke from blends of a 
number of coals. So far, however, blending is practised not with 
weakly caking coal, but only to preserve a balance among the various 
kinds of cokin<?: coal, and to give a volatile matter yield from the 
blend of about 26 per cent. The incorporation of weakly caking 
coals should be inaugurated forthwith at all large coke oven plant, 
notably at Jamshedpur and at Bllrnpur. 

51. Regarding the cost of blending plant we have received the 
following quotation from Messrs. Woodall-Duekham in U. K. 

- 100 tc.ns pr. hr. :WO tons pr. hr. :U).I tons pt·. hr. 

-----· 
·woodall nu('khnn C'o.-
Total prict>s of coal Handling, Blending (£ :oo,ooo £ tS1i/11)0 £ :l7;),0(l() 

& Cntshing Plunt. · 
}Rs. ~7,00,000 Rs. ::ltUi,fU-'0 R~. Ji:l,9:?,50fl 

Prices for the Bl('ndin.l! RunkNR with £95,000 £ 9fi,(J(II) £ 1:!5.000 
associated conveyor>~ and equipment 
as included in the aboYe>, LRs. 8,77,5)!.1 Rs. 1',15,Q.9 Ht', 16,87,5!JO 

(The prices have been prepared on the basis of plant manufactured and 
erected in Englrmcl, and are approximate. The scheme adopted in each case 
commences at railway sidings where track hoppers are situated, arranged for 
emptying of the wagons by bottom outlet doors. Tumbler are included to 
deal with any wagons which may not be equipped for bottom dumping.) 

• It 'should be observed that if a blend will carry 50 per cent. of non-coking 
or weakly caking coal. the life of the coking coal is increased by 100 per cent.; 
while with blends containing 25 per cent. of weakly caking coal, the life of the 
eoking coal becomes increased by approximately 33 per cent. 
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52. There is no doubt that transport difficulties stand in the way 
of regular and uninterrupted supply of the different types of coals 
in requisite amounts required for blending. We have, therefore, to 
recommend that the Ministry of Railways, take steps to ensure tran
sport for regular supplies of coal from the various collieries to the 
steel works so that the latter do not run short of the grades required 
whether of coking or semi-coking coal for correct blending. We also 
recommend that in order to expedite quick loading and unloading, 
the wagons shall be of a uniform and open type. We .are informed 
that the B. N. Railway already supplies in large numbers such wagons 
for coal going to the Tata Iron & Steel Works. The E. I. Railway 
should also ensure a sufficient supply of such wagons for _transport 
of coal to coke ovens and to washing and blending plant. 

53. In view of the results obtained in the United States of America 
we feel that the Fuel R.esearch Institute in India should be requested 
to undertake researches of a similar nature into the uses of weakly 
caking Indian coals for the manufacture of metallurgical coke· the 
Institute must be provided with the necessary funds, staff and f~cili
ties for this work. 

B. COAL wASHING. 

54. In 1924 and 1925, Mr. Randall carried out forth flotation t t 
with certam Selected Grade Coals of tJ:te Jharia Coalfield. In e~. s 
'Foreword' to the 'Report on the Washability_ of Indian Coals' biS 
Prof. Forrester and Mr. Mazumdar, Mr. Farquhar stated that th y 
early investigations did not yield promising result and added: ese 

"The Industry too readily concluded that Indian coals i 
general were not amenable to beneficiation and .0 

unfortunately led to the discouragement of further rese:h~ 
and probably retarded progress for two decades C ~
is due to those who did not concur in the popula~ c re It 
sions of the industry and who consistently pursued 

0~1':1· 
enquiries, who have now established that Indian etr 
although more difficult, are amenable to treatment coals, 
that it is only a question of selection of plant, compa' :nd 
losses and cost of beneficiation." ra 1ve 

With the exhHustion of the sAams r.ontainin!l t.h., bett"r Hrlltl 
coking coal and tl111 adoption of maclumicaJ rhllii~tg methods, {; ~£ 
becommg more and more necessary to clean the mferior grad ~ 
coal in order to reduce the percentage of ash. Indian (Gond;s 0 

coals are ditlicu]t to wash because the bulk of the ash-forming co:~~ 
tuents (shaley matter) in them ts mhmately mtxed with the coat b 
stance. Bv contrast in most American and British coals the ash-f su • 
· · ' d' t· t d · t 1 orm~ng matter occurs largely as IS me . an separa e umps or layers, the 
mherent ash being much less than m Ind1an coal. 

55. Forrester and Mazumdar, whose work is summarised i th 
Report on Washability of Indian Coals (1947), stated· that Iga ntes~ 
were carried out by them on 141 sampl~s. ~hey concentrated their 
attention largely on coking coals contammg high ash from the Jharia 
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coalfield. A plan indicating the sources of the samples and some of 
the results obtained forms Appendix I to this Report. 

56. Some extracts from the Report on Washability of Indian Coals 
are given below:-

"One of the most significant points that emerge from these 
investigations is one to which attention has been drav:'n 
from time to time in recent years, namely, the essential 
difference between the Gondwana coals and the bituminous 
coals of Britain. In general, the high-ash portions of 
British coals are less intimately·mixed with the rest of the 
coal substance than is the case with the Gondwana 
coals, occurring, as they often do (in the British coals), as 
separate lenticular n1asses, or layers or bands of various 
thicknesses, of what the miner calls 'shale' and containing 
upwards of 65 per cent. of ash forming minerals. As the 
coal breaks up in the ordinary course of mining and sub
sequent handling, many of these pieces of 'shale' separate 
out and accummulate among the smaller screen sizes. 
These latter are in consequence (in British coals) of much 
poorer quality (as measured by ash content) than is the 
run-of-mine coal and much more sO, in conseouence, than 
coal of the intermediate screen sizes." 

" On the other hand, it is the exception, rather than the rule, 
to find isolated lenticular masses, or even smaller pieces of 
very high-ash (shale intercalated in the Gondwana coals of 
Jndia). The counterpart in India of 'shale' of British coals 
is the relatively high ash stony coal. As there is, in 
most cases, a gradation from low-ash to high-ash coal 
and vice versa throughout the seams there· cannot be such 
a hard and fast differentiation between the 'clean coal' and 
the dirt. As a further consequence, the dirt or shale separ
able from these Indian coals is not of such a high-ash 
content as its counterpart in the British bituminous coals. 
That means of course, that in the dirt in the Indian coals 
there is a much greater amount of carbonaceous substance 
-potential fuel-than in the dirt of the British coals. 
Much of the dirt of the Indian coals, would, therefore, be 
toe; vah•R.bl.g to thro'\\r eway_" 

57. The separation of coal from its impurities, in ordinary coat 
washing, primarily depends on the difference of density of clean coal 
on the one haud aud that of the mineral impurities on the other. The 
washeries still mostly in use are of the jig type but the general 
development is towards the installation of heavy-medium washeries, 
generally known as Gravity Washers. The principle of these Gravity 
Washers is that the required effective gravity of separation is main
tained by the suspension in water fine particles of sand, magnetite, 
or other solids. There are several heavy-medium cleaning processes 
now in vogue, such as the Barvoys, Chance Tromp, Simon-Carves, 
American Cyanamide, etc. 
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58. In a written Memorandum submitted to the Committee, Dr. A. 
Lahiri of the Fuel Research Institute states that:-

"The investigations on washability and blen~ing of. ~oals have 
given hope for fuller and more extensive u~ihsatlon. of 
Jharia coals which are almost entirely of cokmg quality. 
It has been shown that many of the seams are capable of 
yielding 11. fraction suitable for manufacture of coke and 
production of another fraction useful for other purposes. 
The results of blending give a definite promise of extension 
of life of our coking coal resources. It would be rash to 
predict, but the life of our coking coal reserves could be 
doubled if the results of these investigations were utilised 
in practice and steps were taken to avoid waste. If, how
ever, the results are not rapidly implemented, then the 
promises are only of academic interest. If the good coking 
coals are wasted and exhausted, then obviously there will 
be little to blend with. Similarly if the inferior grades of 
coals are not washed now the better qualities of other types 
of coals will also approach rapid exhaustion." 

5il. Since submitting our Interim Report we have had the oppor
tunity of discussing this matter with persons who have installed 
washery plant in different parts of the world, and their evidence 
has confirmed the opinion that the problem of coal washing in India 
is difficult chiefly because the ash in the Gondwana coals is intimately 
mixed with the 'coal while the ash in the bituminous coals of Europe 
and U. S. A. occurs largely in the form of distinct layers. The process 
of cleaning coal in ·America or in England is in general a simpler 
problem than the one we have to face in India. 

60. Mr. Martin of Koppers Co. Inc. informed us that from the 
experiments carried out by his firm on some samples sent to them 
by the Government of India, one coal, viz., the Kargali Seam from 
E. Bokaro, yielded promising results. In the other two samples, the 
percentage of recovery of the clean fraction was such that, in his 
opinion, it might not be economical to wash them. This view was 
supported by Prof. N. N. Chatterjee, Professor of Geology in the 
Calcutta University. Prof. Chatterjee, in his ev;d<:nce before the 
Committee gave details of certain experiments conducted by him 
recently in Imperial College, London. He too was of the opinion 
that practical testing should be carried out in Pilot Plant in order 
to determine the Process or processes best suited for the coals in 
question. We conc-ur with these re2ommendations, and support them. 

MIDDLINGS. 

61. The. Fuel Research Institute has carried out further washability 
tests on Indian coals and has submitted a progress report. From the 
tests carried out in the past year on many samples of some promising 
results have been achieved from the washing of the coal of No. 10 
seam, in certain areas. From·the evidence given to us and an examina
tion of the experimental results. we find that the above seam can 
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yield 60 per cent. clean product with 16 to 17 per cent. ash, the rest 
( 40 per cent.) containing 30 per cent. ash. Even better results have 
been obtained with coal from the Kargali seam. The products left 
after removal of the clean product, which we may refer to as. 
' middlings ', are likely to ~ontain 28 to 30 per cent. of ash according 
to the nature of the coal washed and the degree reduction of ash in 
the cleaner product required, e.g., for coking. The disposal of the. 
middlings with 28 to 35 per cent. ash is a problem which has to be 
tackled. One outlet is obvious; large thermal power stations near 
the washeries could consume these middlings on the spot and thus. 
prevent a glut in. the market for high-ash coal. But other outlets. 
•hould also be found to improve the economic of coal washing. 

62. Two coal washeries are at present under erection in India, one
of which should be in operation by the end of 1950 and the other 
early in 1951. We had the pleasure of visiting the Tata Iron and 
Steel Company's Washery's (Chance Process) under erection at West 
Bokaro. The results obtained in these washeries, such as working, 
costs, percentage yield of clean coal, and amount and disposal of 
middlings etc., will be of great importance and assistance in the 
solution of the problem of coal washing. 

IX.-Cost of Washing Plants. 

. 63. We have written to various makers of Coal Washery Plant 
m U. K. for estimate showing the approximate cost of washing plant 
of capacities 100, 200 and 300 tons oer hour input. Their estimates. 
are given in the tables below. In certain cases the estimate is inclusive 
o~ _civil works or storage bunker plant, or of plant for screening and 
SIZmg, while in other cases some or all of these items have been 
Omitted. Probably the major difference in cost are attributable to 
these differences in tendering. In any case, it will be understood that 
th~ fig_ures are only approximate ~nd largely based on prevailing 
pnces m U. K. On an average the cost appears to be as follows:-

For 100 tons per hour washery 
For 200 tons per hour washery 
For 300 tons per hour washery 

- 100 tons per hour 

A. Ooppee Company-
{Rs. 

£ 8,500 
Coal handling . . . 1,14,7:10 
Building (steel and asbestos 

{R •. £ 17,5110 
sheeting). 2,31),250 

Washery Apparatus h .. £ 39,000 
5,2fl,fi00 

Motors and Controllers h .. £ 2,001) 
2i,OOO 

Crushing, Mixing and 
{Rs. 

£ 29,000 
Bunker!!, 3,91,500 

Total. { £ 90,0"0 
Rs. 12,96,000 

Rs. 
15 1akhs. 
24 " 
30 .. 

200 tons per hour 300 tons per hour 
• 

£ 17,000 £ 2fi,OOO 
Rs. :!,:!9,500 Rs. :-1,37,500 

£ 30,000 £ 45,000 
Rs. 4,05,000 Rs. U,07 ,0(10 

£55,000 £ 70,000 
R~. 7,42,!)00 Rs. !1,4!i,000 

£5,000 £ 8,000 
Rs. 07,500 Rs. 1,08,000 

£ 44,000 £ 80,000 
Rs. 5,94,000 Rs. 8,10,000 

£ 151,000 £ 208.000 
Re. 20,38,500 Rs. 28,08,000 

(Figures are hable to vary w1dely accordmg to local cons1derat10ns.) 
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1. The prices are for Baum Washeries erected in England. 

2. Assuming that the coal treated would 4" to 0". 

3. There will be no re-washing provided, if it is intended to use 
the rejects for power generation. 

100 tons 200 tons 300 tons - per hopr. per hour. per hour. 

B. Fra~er anrl Chalmers Engi-
neering Work.'-'-
Raw coal handling •nd 

BunkcrR. \Va.shery Plant 
to bandlf> all sizes i" steel 
framed Building, Refuse 
Disposal Gonvoyor, Elec-
trical I<:quipment, Civil 
work, Foundations. Light-
ing and Ca.blework-

Total co~t in<ttalled Ray Rs. 19,00,000 Rs. 27,00,000 Jt•. 33,00,000 
Tot_al cost per ton hr capa- .. 19,000 

" 
13,500 

" 
11,000 

City. 

><4nnual CharuP.a-
Capacity Int. and Dcpr. @ 

" 2,85,000 .. 4,05,000 .. 5,00,000 
15% annum. 

Total Input per annum 20 
" 

7,00,000 
" 

14,00,000 .. 21,00,000 
hours for 3!)0 days tons. . 

Annun.l ·Capital C:hargod sa.y 6•5 4·6 3·8 As/ton · 
Operating labour, Sand 

Power. Maintr1nance, In-
surance and Administra. 5 4 3 
tion sa;\-" As.ton 

11·5 8•6 6·8 

f). CoUiery Enign~>..l!ring Ltd. 

~o\pproximate total 
{Rs. 

£ 80,000 

{Rs~ 
1,50,(100 

{Rs~ 
1,85,000 

10,80,000 20,25,000 24,97,500 

(The approximate prices give an indication of the total cost of coal washing 
plants, having the usual type of buildings and inclusive of electrical equipment 
'Completely erected on the site, and inclusive of the normal mechanical handl..ing 
plant required to deliver the raw coal to the plant and for the disposal of the 
washed coal, including the breaking of same.) 

D. Simon-cart'M Ltd. 

Ra'! Cnal HR.ndlin~. Coal 
Washin~ f'lnnt to handle 
I" -ft" Nh·r>l framed build 
ing. hri,_·k pnnnellod or 
shPPl-C'd, Foundations 
Electri<!al e q u i pin c n t. 
App1'1oxio1nte imtaJlerl 
cost. 

Opc>ratinl{ co::ots A:~ t-on. 

Rs. 19,00,000 RA. 28,00,000 R~. 32,50,000 

3·5 
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64. The representatives of the coal producing industries in their 
evidence before us were generally of the opinion that more informa
tion and more data were needed before they would consider it reliable 
to instal coal washing plant on a large scale. Many of them were 
not satisfied that it was economically feasible. 

65. The availability of several different processes for coal cleaning 
makes it imperative to study the economics, performances, and the 
relative advantages of each process before final adoption. Coal 
samples have already been sent to Europe and America to firms 
specialising in coal washing, but the coal often breaks down and 
suffers other changes during transit, so that, the results of the tests 
are liable to be inaccurate, and indeed misleading. Hence facilities 
for testing coals in the different types of washer box (on a sufficiently 
large scale) should be created in India as soon as possible. Pilot plant 
should be installed for coal washing at the Fuel Research Institute. 
It will then be possible to obtain valuable data for the coal producers 
in the direction they have requested. 

X.-Economics of Coal Washing. 

66. The present prices of coals from the Jharia coalfield (which 
are practically all coking) are as follows :-

Grade. 

Selected A 
Selected B 
Grade I 
Grade II 
Grade IIIA 
Grade IIIB 

Ash content. 

Below 15 
15-17 
17-20 
20-24 
24-28 
28-35 

Prices (Run~of-mine) 
Rs. A. 
15 3 
14 3 
13 8 
12 15 
11 12 
10 9 

Coal with more than 35 per cent. ash does not come under the coal 
control order. 

67. We are informed that the following are the approximate propor
tions of total rejects, middlings and clean coal which would be 
obtained in modern coal washeries, from Indian coals of various 
grades-if washed to 15•per cent. ash.· 

Rejects Middlings Clean coal 
Grade per cent. per cent. per cent. 
Selected A 0 0 100 
Selected B 0 15 85 
Grade I 10 20 70 
Grade II 15 25 60 

On the basis of the above average proportions (which admittedly 
are only approximate) we have made certain calculations in which 
we assume that 100 tons of a particular grade of coal is washed and 
compare the prices of unwashed coal with that of the different frac
tions got after washing, taking the value of the middlings at Rs 10 
per ton. 
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Va!ue of coa! after washing 100 tons input. 

Totnl rejects Middlings Clean coal Total value 
(over ~5o/0 ash) (28%, 35% ash) (15% ash) of fractions 

(hade 

Tons. Value. Tons. Value@ Tons. Value Ill). 
Rs. Rs.IO Rs. 16/3 Rs. as. 

----
Selected A Nil Nil Nil Nil 100 1,518 12 1,618 12 

<Selected B ~il Nil 15 150 85 1,291 0 1.441 0 

'Grade I . 1U Nil 20 200 70 1,C6~ 2 1,263 2 

Grade II 16 Nil 25 250 60 911 4 1,161 4 

Comparison of values of 100 tons of unwashed coals and of washed 
coals got therefrom. 

Unwashed Washed 

Value (all fractions) 

Grade Value Los!~ or gain per ton Tolal 

Rs. ••• Rs. • •• 

Selected A 1,516 12 1,51812 Nil Nil 

Selected B 1.41812 1441 0 +22-4 +3·66 al'. 

'Grade I 1,331 4 1,263 2 -68-2 -10·9 as. 

Grade II 1,29~ 12 1,161 ·! -132-8 -21·2 8!'1, 

68. In the quotatiOns obtamed from manufacturers of washenes 
we find that, for a washery handling 100 tons per hour, the cost of 
operation will be 5 annas and the charges against depreciation of 
plant will be about 6 annas, making up a total of 11 annas per ton 
of coal put through the washery. The cost will be respectively 3 
annas and 5 annas per ton less, if plants of 200 and 300 tons per hour 
capacity are installed. If therefore only 100 tons per hour capacitY. 
plants are installed, the cost of washing including depreciation, per · 
ton of coal, will be about 11 annas. Adding this to the difference 
in value between raw coal and washed coal, we get the followinfl 
figures in respect of the different grades of coal washed., It will be 
dear that certain assumptions regarding recovery have been made. 

Difference 
Annas 

Cost of washing 
Annas 

Total 
Annas 

·Selected B + 3·5 -11 - 7·5 
Grade I -11 -11 -22 
Grade II -21 -11 -32 

The above figures do not include the cost of transport and handling 
ogf coal which might be heavy for instance if central washeries were 
adopted. 
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69. At present, practically all collieries, except a few who have 
installed labour-saving devices, are spending about Re. 1 per ton 
for hand-picking, and hand-screening and hand loading into wagons, 
involving the employment of a large amount of labour whose main
tenance involves, in addition to wages, some indirect charges such as 
the extra cost of food grains, housings, bonus, etc. Most of this 
expenditure will be saved if the coal is fed straight from the mines 
to the washeries. It will be seen that for the Grade I sample shown 
above the difference in cost between beneficiation by hand (hand
screening and hand-picking) and beneficiation by washing is only 
about 6 annas per ton. The above figures thus show that for washing 
Selected B and Grade I coking coals, the producer may incur very 
little Joss. It is essential however. that the Railway minimum freight
charge for coal washeries, etc. now Rs. 1-12 per ton be lowered. 

70. The disposal of middlings is important. They will have an ash 
content of about 30 per cent. and will therefore compete with Grade 
III coal if no special arrangements are made for their use. Thermal 
Power Stations if established near central washeries in the coalfield 
may be supplied with these middlings at· about Rs. 10 per ton (or less 
if possible). 

71. If the rejects are too high in ash to be used as fuel, it may be 
possible to use them as stowing materials . 

. 72. We are of the opinion that any legal or executive action to 
compel producers to put up coal washeries at the moment is pre
mature. The present price structure for coal does not encourage coal 
washing financially, and although a revision of the price structure for 
coking coal desirable, it does not appear to be immediately feasible. 
1f it is found from experience gathered in the operation of the· 
washeries that it is necessary to give revised prices for washed coal 
the matter should be reviewed by Government at a suitable oppor
tunity in consultation with the producing and consuming parties and 
the Railway authorities. 

:XI.-Results that can be achieved through Blending and Washing 
of Coal. 

A. BLENDING. 

73. We feE)l that if blending with weakly caking coals is practised 
to the maximum extent possible without weakening unduly the 
:strength of the coke produced, it should be possible to incorporate 
into all blends of coking coals now in use approximately 25 per cent. 
'Of weakly caking coal with 75 per cent. of strongly coking coal. By 
these means the effective life of the coking coal reserves will be 
increased by 33 per cent. We recommend that such blending with 
Weakly caking coals be immediately put into practice by the large 
manufacturers of metallurgical coke. If researches are undertaken 
for the purpose of utilisation of the weakly coking coals for the 
manufacture of metallurgical coke and for the conversion of non
coking coal into coking coal, they may lead to a considerable increase 
in the quantity of coal which can be used for coking. The work 



62 

carried out on the Utah and Illinois coals in America promises to be 
of great importance in this connection. 

R WASHING. 

74. We are of the opinion that it can be taken as an accepted fact 
that Indian Coals are amenable to washing, but in view of the com
paratively slight differences in specific gravity of the various consti
tuents, the coals in general may ·be considered as coming under the 
category of " coals difficult to wash". 

75. Recent tests have proved that certain seams of the East and 
West Bokaro coalfield can be beneficiated to yield excellent metallur
gical quality coal. Of these the Kargali seam appears to be very 
suitable for washing. 

By beneficiation it is possible to draw upon coking coal reserves 
in a large number of seams which are, at present moment, excluded 
by the steel works as coking coal, chiefly on the score of high and 
variable ash. The steel works have asked for rather rigid specifica
tions in their coking coal, and for many seams this will necessitate 
coal washing. Hand beneficiation hitherto adopted has not proved 
satisfactory even in the past and will be increasingly unsatisfactory 
as the better seams become exhausted and as mechanised mining 
increases. 

XII.-Estimate of India's requirements of good quality Coking Coal 
in the next few years. 

76. Figures of the present and estimated future demands of coking 
coal are given below:-

Present demand 
Name of consumer. in tons 

(per annum) 

I. Tala Iron & Steel Co. 1,560,000 
2. Indian Iron & Steel Co. . . . 1,332,000 
3. B. P. Hard Cok~for other consumers, 

viz.-
( a) Bararee Coke Co. 
(b) Burrakar Coal Co. 426,000 
(c) Lodna Colly. (1920) 
(d) Bhowra Coke Co. 

4. Coke Ovens Giridih : 72,000 
5. Proposed two steel Plants 
6. Sindri 97,000 

II. Other Hard Coke

(a) Beehive Ovens 
(b) Country Ovens 

GRAND TOTAL 

3,487,000 

175,796 
60,156 

235,952 

3,722,952 

E"timated future 
<l«.•mnnd {after 5 
years) por annum 

1,845,000 
1,800,000 

468,000 

360,000 
3,000,000 

270,000 

7,743,000 

175,796 
60,156 

235,952 

7,978,952 

The Sindri Fertiliser Plant may not require metallurgical coke, 
as its needs can be met from Weaker Coke. 



63 

77. The present consumption of coking coal is thus about 3·7 
million tons and it will rise to about 4·9 million tons in a year or 
two when the present steel companies have completed their expansion 
programme. If the proposed two new steel plants are constructed 
by Government in the course of the next 3 to 5 years, the consumption 
of coking coal will rise by another 3 million tons. to nearly 8 million 
tons per year, as shown above. 

XIII.-Reduction of Output of Coking Coal. 

78. At present the total annual output of coking coal of all grades 
is about 12·6 million tons (1949), made up as follows:-

Selected A 2,216,082 tons. 
Selected B 5,048,370 , 
Grade I 2,840,208 ,. 
Grade II . 2, 496,64 7 ,. 

Total . 12,601,307 tons. 

79. Leaving out Grade II, ·the output is 10·1 million tons. In 
order to minimise dislocation of the industry in the coming few years 
we propose that the reduction of output should be gradual, at the rate 
of 10 per cent. each year calculated on the output of the previous 
year .. The following table shows the output and reduction up to 
1953 if this programme be followed for 5 years. 

Output Reduction After reduction 
Year Year net output (miiUon tons) (million tons) (million tons) 

1949 . . . JO·Jl 1·0 1950 9·0 

1950 . . 9·00 0·9 1951 S·J 

1951 . S·Jl O·SJ 1952 7·29 

1952 . 7"29 0·73 1953 6·56 

1953 . . 6·56 0·66 1954 5·90 

80. At the end of 5 years therefore there would result a reduction 
of 4·2 million tons, which we think will be the limit to which output 
could be reduced without actually closing down many mines and 
causing serious dislocation. But we recommend that the position 
be reviewed annually and that the programme be adjusted in the 
light of the developments and actual requirements more especially 
of the new Iron & Steel Works. 

81. As already stated there are enormous reserves of good quality 
iron or~ i~ India easily and cheaply workable. If the country"s future 
industrialisation plans involve the production of 10 million tons of 

68 "P&s E 
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iron and steel per year, a vastly increased production of coking coal 
will be necessary. Meanwhile, the programme propoS<'d above may 
be initiated. 

82. One of the difficulties that will be encountered in enforcing 
reduction in the output of metallurgical coal, will be the retrench
ment of labour. To a large extent labour can be transferred to 
collieries working non-coking coal where the output will have to be 
increased. We are informed that mining labour often objects to 
being transferred from one coalfield to another and even from one 
colliery to another. This difficulty will have to be faced.· Labour 
when retrenched should, if possible. be given alternative employment 
in the same locality. 

To deal with the problems arising from the retrenchment of 
labour, e.g., rehabilitation, compensation, transfer and re-employment, 
an Ad Hoc Committee should be formed in which the Labour Unions 
should be adequately represented. 

83. About the manner of reduction of output of coking coal various 
opi~ions have been expressed, e.g., that the Railways should shut 
down their . collieries and take their requirements from private 
collieries ; that the steel companies should similarly shut down their 
collieries and take metallurgical coal from the private collieries. 
It has also been suggested that as the reserves of coking coal, as 
found by the Survey Party, are not so alarmingly low as was thought 
at first, and as there is every likelihood of two new steel plants being 
constructed within the next few years, there is no need to curtail 
production at all beyond what may be expected to meet from compul
sory sand-stowing. The last argument has also been supported on 
the grounds that there will be a good deal of unnecessary dislocation 
in industry, labour, etc., if production is reduced for a few years 
after which it might have to be increased and that the traffic arrange
ments involved in providing more transport from non-coking coal 
areas will be difficult of achievement in a short time, and involve 
much expense, and so on. 

84. After giving the matter consideration, we are of the opmwn 
that our reserves of coking coal are not so large as to permit of the 
indefinite postponement of the enforcement of a measure of conserva
tion. It is not reasonable and prudent to continue to use good coking 
coal for non-coking purposes, even if there are future possibilities of 
technological improvements in the use of non-coking coal for metal
lurgical work. The reserves of coking coal are not sufficiently great 
to allow of extravagance. We would, therefore, urge that immediate 
steps be taken to curtail production over a per,iod of years as recom
mended above. It is desired to cause as little dislocation of industry 
as possible. We think that except in the case of collieries where a 
restriction of output will seriously affect the safety of the mine the 
reduction may be made pro-rata on all collieries, in order that the 
disadvantages accruing therefrom will fall more· or less equally on 
all the producers. We recommend, however, that the following 
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principles be observed in the curtailment of production of coking 
coal:-

(i) The condition of the workings in each individual mine 
should be carefully taken into account. Where curtail
ment of output will lead to loss of coal, the loss must 
be guarded against, and the collieries allowed to continue 
the working by the competent authority. 

(ii) Special consideration should be given to collieries or 
companies installing washeries to provide uniform 
quality coal for coke manufacture. 

(iii) Collieries which are worked solely for supply of coal for 
coking should receive favourable consideration ; and 

(iv) Permission to open new collieries and re-open old collieries 
(which have been shut down for some years) for the 
production of metallurgical coal should be refused. 

85. We further recommend that an Executive Committee be set 
up by Government for c~ying out the above programme of reduc
tion. The Executive Committee will allot output quotas to each 
individual colliery, after hearing any special representations which 
the management may wish to make. They should have power to 
call for all relevant information from the collieries to help them to 
decide each case satisfactorily. This Committee should be advised 
by a small Advisory Committee composed of the representatives of 
the following:-

( 1) Consumers , 
(2) Producers ; 
(3) Labour; 
(4) Railway; 
(5) Fuel Research Institute; 

(6) Department of Mines, if not already included in the Exe
cutive Committee. 

XIV.-Transport difficulties in the way of increasing the production 
of good quality non-metallurgical coal. 

86. If the output of metallurgical coal be curtailed by about 4·2 
million tons per annum in the coming 5 years, this amount will have 
to be made up by production elsewhere of non-metallurgical coal. 
This may be done to some extent from the Raniganj coalfield but 
mainly we consider from the fields west of l.J:haria, particularly 
Karanpura and the coalfields of Madhya Pradesh, Wardha Godavari 
and Mahanadi Valleys. Any non-coking coals of suitable quality 
from the Jharia coalfields may be drawn upon. 

87. We are informed that, based upon our recommendation in the 
Interim Report, the Railways (vide Appendix J) have already 
arranged to replace coking coal by 29 wagons per day from the 
Karanpura area served by the B. N. Railway and 27 wagons per 

E2 
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day from the Jharia field. The Railway representatives informed 
us that they could make arrangements fo_r the mov:me~t of some 
50 wagons, daily,. from the Asansol area m. the RamganJ field an_d 
a further 50 wagons loaded by the B. N. Railway Vta Gomoh. This 
would till leave about 57 wagons of metallurgical coal to be replaced 
daily by non-metallurgical coal as part of the first year's programme 
of replacement of 213 wagons. We are also informed that any 
further transfer of traffic to the Raniganj or any other field will 
involve the provision of more locomotives. If most of the replace
ment beyond the above programme is made from coalfields west 
of Jharia, it should not be difficult to arrange. 

88. The mining engineers with whom we discussed this question 
stated that it should not be difficult to develop the Karanpura and 
other fields to the required extent, but quick replacement would 
require help from Government in the matter of machinery, colliery 
equipment and sidings. They also stated that for some years past 
it had been exceedingly difficult for them to persuade the Railways 
to give facilities for construction of sidings to collieries. This 
difficulty should be removed if the programme of replacement were 
to be effective. Government should give every facility for the opening 
up of new collieries and the provision of sidings, procurement of 
equipment, etc. If these facilities are made available no serious 
difficulties are anticipated in carrying out the programme of replace
ment of coking coal with non-coking coal during the coming few 
years. The Committee charged with the duty of enforcing reduction 
of output of coking coal may also allocate the increase of output of 
non-coking coal to the various coalfields and collieries, and crecommend 
the construction of railway sidings and other facilities. 

XV.-Use of low-grade coal by 

(a) RAILWAYS AND {b) POWER GENERATION. 

89. Railwaus.-The largest consumers of coal in· India are the 
railways. Their consumption amounts to about 12 million tons per 
annum and includes some 4 million tons of coking coal of grades 
down to and including Grade II. The engineering and research stair 
of the railways have gone to considerable trouble to redesign loco
motives with the result that the modern designs with models WP 
and WG are capable of giving excellent performance on non-coking 
coal or even on low grade coking coal as long as the ash content does 
not exceed 24 per cent. The railways state that they are not in a 
position to consume coal of lower grade than Grade II (ash content 
24 per cent.). · 

We wish to place on record our appreciation of the good work 
done by the Railways and recommend that steps be taken to imple
ment the work fully by complete utilisation in due course of non
coking coal. 

90. Most steam locomotives have an efficiency of about 5 per cellt· 
whereas. electric locomotives traction systems show an overall 
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efficiency of about 15 per cent. Still more important, low grade fuel 
and slack can be utilised for the generation of the electrical energy, 
or hydroelectric power may be available. Consequently electrifica
tion of rail ways directly effects conservation of coal and of the higher 
grades of coal. We would recommend that electrification be given 
the fullest consideration from this point of view and that the extension 
of such electrification be fully explored. In our opinion there is an 
excellent case for electrification of the railways in and around 
Calcutta and in other areas not remote from the coalfields. In 
districts where hydroelectric power is not available, low grade nJn
coking coals can be utilised for power generation at Thermal Stations 
including middlings from washeries. The middlings ought to be 
available at a comparatively lower price. 

91. Power Generation.-Thermal Power Stations at present should 
be compelled to take non-coking coal and in future such power 
plants should be designed to be capable of consuming coal containing 
30 per cent. of ash or more. We have already pointed out that there 
is much to be said for the erection of Thermal Power Stations along
side the coal washeries. Thermal Power Stations will of course be 
linked with hydroelectric grid in order to help in the adjustment of 
seasonal fluctuation to which the hydroelectric sources are subject. 

XVI.-Compensation. 

92. In connection with the proposed reduction of output, the 
Representatives of the Colliery Companies (The Indian Mining 
Association ; Indian Mining Federation ; the Indian Colliery Owners' 
A:isoo:ation; and most of the Mining Engineers) raised the question 
of compensation. In their opinion the colliery owners should be 
compensated for loss of profit. They admitted that it was possible 
that natural causes might intervene and necessitate reduction of 
output, but that was different from artificial reduction enforced by 
Government in the national interest. They argued that if there we!·e 
reduction of output in the national interest, the Nation should 
compensate them for loss as incurred through such interference, the 
earnings being calculated as under· normal conditions of supply and 
demand over a period of 3 to 5 years prior to such artificial enforce
ment. The cost of working and profits earned would depend upon 
the capitalisation, overhead charges, and output. Another argument 
advanced by the private interests in respect of compensation is that 
if the supply goes down due to natural causes, the demand remaining 
the same, the price will go up and thus a rough and ready compensa
tion would be achieved. 

93. We discussed this question at some length both with the wit
nesses and amongst ourselves, but could not agree upon any kind 
of helpful formula. Some of the arguments against compensation are 
that the restriction of output does not mean an actual loss so long 
as the company is able to meet interest on capital, depreciation on 
machinery installed and overhead expenses ; that there is no means 
bv which efficiency of operation of different companies can be 
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measured and that in any case the coal which is not raised is stiil in 
the ground and is thus able to earn a profit at a future date when 
restrictions are removed. We therefore think that Government should 
treat the coal industry on the same basis as other industries in which 
a similar restriction of output has been imposed in the past, and 
examine the question of compensation if and when necessary. There 
are many factors which will have to be taken into consideration, for 
instance, a mine which is just being developed has been spending 
a large amount of money in sinking shafts, installing machinery and 
developing the mine for production, and therefore it haS incurred 
heavy expenditure and not made any profit. On the other hand, a 
well developed mine in full production has made appreciable profits 
which, it is true, may be reduced by· restriction of output, but which 
may not actually be turned into a loss unless the output is curtalled 
to a low figure. 

XVII.-Fuel Research. 

94. In the course .of this Report we have pointed out the necessity 
and urgency for undertaking investigations by the Fuel Research 
Institute on the following subjects:-

(i) Production of metallurgical coke from weakly caking coals 
and non-caking coals ; 

(ii) Design of coke ovens to coke weakly caking coal ; 
(iii) Methods and economics of washing of the various seams 

containing metal! urgical coal. 
95. It is imperative that the Fuel Research Institute should be 

provided with necessary funds for the above researches. 
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XVIII.-Conclusions and Recommendations. 
(A) Conclusions. 

1. If correct and prudent mining practice be adopted in mining, 
and if the blending and washing of coking coals is practised at an 
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early date, we may regard the country's reserve of coal serviceable 
for carbonisation to metallurgical coke as 2,000 million tons from all 
sources. (Para. 42.) 

2. The above figure must be reduced-possibly halved unless 
proper mining methods (including especially sand stowing) are adopt
-ed forthwith. (Para. 42.) 

3. Coking blends containing the maximum proportion of weakly 
caking coal should be introduced as soon as possible. (Paras.· 73, 50 
and 39.) 

4. Coal washing is essential not only in the interests of producing 
coal of consistent and low ash content, but also in the very interests 
of coking coal conservation. If beneficiation or washing be not 
adopted, the estimate of coal suitable for coking must be consider
ably reduced. (Paras. 75 and 39.) 

5. A reduction in the output of coking coal is desirable, ·much 
of which reduction can be achieved by sand stowing, which will also 
have the additional advantage of effecting maximum .extraction from 
the mine. (Paras. 79 and 80.) 

(B) Recommendations. 
1. In the Mining of Coking Coal stowing should be carried out 

not only for safety as at present, but also to effect maximum recovery 
of ·coking coal. Legislation. to this end is immediately necessary. 
(Paras. 44 and 79.)' 

2. The sand stowing of all mines working coking coal, of Selected 
Grades, and of coking coals of Grades· I and II if they can be beneficiat
ed to give large yields of low ash coal should be made compulsory 
forthwith, unless the competent authority permits their exemption. 
(Para. 44.) 

3. The resources not only of sand but also of other suitable stowing 
materials in and around the (coking) coalfields should be investigated. 
The utilisation of dredgings from the reservoirs in the Damodar 
Valley should be kept in view. (Para. 47.) 

4. The selective mining of parts of seams should not be allowed 
except with the permission of the competent authority. 

5. Prompt steps should be taken by Steel Companies to arrange 
for the incorporation of the maximum amount of semi-coking coals 
in the coal blends fed to the ovens. The Railways on their part must 
provide the necessary transport facilities to enable regular supplies 
in open wagons of semi-coking coals (as well as of coking coals) to 
be sent in the' requisite proportions to the coal washeries or to the 
coal handling plant of the Coke Ovens. The co-operation of the 
operating Heads of the Railways is essential. (Para. 52.) 

6. It is recommended that the steel companies may change their 
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coking blend as long as the coke produced from the blend i~ up to 
the specification for the following reasons .. We would pomt out 
that-(Para. 17)-

(i) A 15 per cent. limit of ash would mean that only Selected 
A coal could be used at present. The reserves of such 
coal are small. 

(ii) The Steel Companies are already using coal with up to 
17 per cent. ash; and, where the volatiles are low, such 
coal does not give excessive ash in the coke. 

(iii) By relaxing the limit to 17 per cent. an appreciable extra 
yield of clean coal will be got by' washing certain coals. 

7. The Fuel Research Institute may be requested to undertake a 
research work on the following:-(Para. 94.)-

(i) Coking of weakly caking coals on the lines of work done 
on Utah, Colorado and Illinois coals in the U. S. A. 

(ii) Carbonisation of such coals in modified Coke Ovens. 

(iii) Extensive wash.ing tests in pilot plant of all seams con
taining good coking coal. 

The Government should provide the necessary funds. 

8. Thermal Power Stations near the Washeries should as [ar as 
possible consume ' Middlings ' produced which should be supplied at 
a reasonably low price. The rejects should, if possible, be utilised 
for stowing, dangers from spontaneous combustion (especially of 
certain coals) being guarded against. (Paras. 70, 61 and 47.) 

?· A revision of the prices of coking coals at present, ~hough 
desrrable from certain points of view, is not considered feasible. A 
general revision of prices of the various grades of coking coal, and 
especially of washed coal, may be undertaken after actual data on 
the economics of washing coals in India are available. Meanwhile, 
th.e price of washed coal may be fixed by Government in consultation 
wrth producers and consumers, and the Railway Authorities. 
(Para. 72.) 

10. For the coming few years the output of coking of Selected A, 
B and Grade I quality coals should be reduced by 10 per cent. per 
annum of the previous years output. We advise, however. that the 
position be reviewed annually by the competent v.uthority in the 
light of developments and the needs of the time. (Para. 79.) 

11. A small Executive Committee should be set up to determine 
the allocation of reduction of output of coking coal and the increase 
of output of non-coking coal. This Committee shouid be advised 
by a competent Advisory Committee who will take into considera
tion all relevant matters. (Paras. 84 and 85.) 

12. Railway facilities must be given for supplying additional non
coking coal from Raniganj, Karanpura-and other non-coking areas to 
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the general consumers in order that metallurgical coal now in use 
for non-Goking purposes may be adequately replaced. Sufficient 
power and wagons, etc., for the rearrangement of the transpor.t must 
be made available. At the same time the progressive opemng up 
of collieries in non-coking areas should be undertaken so that the 
present supplies of coking coal to the Railways and oboer consumers, 
may be replaced at an early date. (Paras. 86 and 88.) 

13. The possibilities in electrification of the Railwavs as a means of 
conserving high grade coal should be explored further with special 
reference to the areas not too distant from the coalfields. (Para. 90.) 

14. Thermal Power and other Plants now using coking coal for 
steam raising should be supplied with non-coking coal of the sHme 
grade as soon as possible. (Para. 91.) 

15. Steps s~10uld be taken to prove the reserves below the d<>pth 
of 2,000. feet. m. the area underlying the Barren Measures and the 
RamganJ senes m the Jharia coalfield. (Para. 27.) 

In ~d~ition, the Geological Survey of India should explore fully 
by drlilmg · and large scale mapping the !allowing coalfields. 
(Para. 35.) 

(1) East and West Bokaro. 
' 

(2) Ramgarh ; 

(3) South and North Karanpura ; 

(4) Surguja ;. 

(5) Korba; 

(6) Kanhan Valley. 

16. The necessary equipments must be provided. Certain coking 
coals low in phosphorus, e.g., Kurhurbaree seams at Giridih and the 
Laikdih seam of the Raniganj coalfield, may be reserved i.n part for 
the manufacture of ferro-manganese and for blending. 

17. Where Coke making is done in By-product Plant, it is essential 
that no impediments should be put in the way of economic recovery 
of the By-products. (Para. 8.) 

18. If the reduction in the output of collieries producing coking 
coal results in a serious loss to the owners eflch case for compensation 
should be judged on its merits. (Paras. ~2 and 93.) 

19. To deal with the problems arising from the retrenchment 
labour, e.g., rehabilitation, compensation, transfer and re-employm.ent, 
an Ad Hoc Committee should be formed on which the Labour Umons 
should be adequately represented. (Para. 82.) 
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Note of Dissent on para. 82 by Mr. S. K. Sen. 

It has been stated that it should be possible to absorb the surplus 
labour thrown up as a result of reduction in the output of metal
lurgical coal in collieries producing non-metallurgical coal the 
production of which wiH have to be stepped up: If alternative 
appointment is offered to the surplus labour which they Jo not accept 
for reasons of their own; the question of payment of any compensa
tion should not arise. At any rate, the question of surplus labour 
in the coalfields was considered by an Ad Hoc Committee appointed 
by the Government for the purpose· in 1948 and in the matter of 
retrenchment, rehabilitation, compensation and re-employment, etc., 
the questions should be governed by the decisions reached l•y Govern
ment on the Report of the Coal Mines Surplus Labour Committee. 
It seems hardly necessary to appoint any Ad Hoc Committee for 
this purpose as recommended in this para. 

(Sd.) S. K. SEN-2-6-50. 

A minute of dissent submitted by Mr. w. H. s. Michelmore, Member, 
Committee on Conservation of Metallurgical Coat 

on the Final Report of the Committee. 

1. I am in agreement with other Members of the Committee on 
mu~h of the Report, but there are issues of major importance on 
whtch I d1ffer and upon which I feel bound to submit a separate 
minute. 

RESERVES oF METALLURGICAL CoAL. 

2. In my opinion the reserves have, in many respects, bee•1 
calculated on a basis which is so conservative as to be deemed 
unjustifiably pessimistic. Maximum losses in working have been 
anticipated; seams not actually proved in detail, although known to 
exist, have in many cases been ignored ; in cases where there is a 
difference of opinion as to the workable thickness of a seam, minima 
have been taken ; no figures have been included for certain potential 
(though as yet unproved) reserves such as seaxns Nos. 1 to 7 in the 
West Bokaro Coalfield; and lastly, even in fully electrified collieries 
substantial deductions have been made to cover colliery consump
tion, which of course would in such cases be negligible. It is my 
considered opinion therefore that both the total reserves and the 
ultimate recovery are likely to be appreciably greater than has been 
anticipated. 

3. It should be remembered that India is fortunate not only in 
possessing large reserves of iron ore, but also that this ore is of hig? 
quality; it is therefore possible for blast furnaces to work, even tf 
ot a somewhM lnm<>r efficiPn<'v-with coke of higher ash content. 
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Some other countries are less favourably placed in this respect, and 
as a result have already been forced to make considerable prog:ess 
in the direction of devising alternative processes for stee~-mak!llg. 
Reference is made in the Report to the use of weakly cokwg coals, 
and there are good grounds for confidence that scientific research and 
invention will find a means of modifying present practice adequately 
for the use of these ores. Nevertheless the reserves of good metal
lurgical coal are not unlimited· and although the position now 
revealed is very much less alarming than had previously been believed 
and there is no fear of imminent or early exhaustion, I agree that 
proper planning is necessary to ensure that this coal is conserved 
and utilised to the best advantage if the country is to maintain and 
expand its industrial development. 

4. In considering the reserves as now established, it is necessary 
that proper importance should be attached to the unworked areas, 
which form such a substantial percentage of the total reserves. These 
are lying fallow, cannot be worked without the permission of 
Government, and never wiU b"e worked (assuming control is main
tained) until such. time and in such manner and in such quantities 
as Government may direct. To pursue this point further by quoting 
a single instance, we have the reserves in the Kathhara property of no 
less than 231! million tons ; assuming the necessary development and 
facilities there reserves alone would supply the estimated require
ments of the two proposed new Government Steel Works, amounting 
to 3 million tons per annum, for no less than 77 years. Moreover 
the necessary output could be produced from this property at a few 
years' notice at any time, whether active operations be commenced 
to-morrow, or ·a hundred years from now. If therefore the 
774 million tons of virgin coal be strictly reserved for steel-making, 
this alone will provide a hundred years' reserve for a steel industry 
of more than double the size of the existing one. 

DEMAND. 

5. The figures which have been produced to us and which are 
embodied in the Report show that the present demand for metallur
gical coal is, in round figures, 4 million tons per annum and in say 
five years' time, when the Government's two new projected steel 
plants maY. be expected to be in operation, will be of the order of 
8 million tons per annum. It is well known that there is a time lag 
of several years in getting a decent sized colliery into full production, 
and that is particularly so in modern times when procurement of 
machinery is so difficult, and sidings, weighbridges and other facilities 
take so long to provide. Almost the same considerations apply to 
the re-opening of a colliery which has been closed or restricted as to 
the opening out of a new one, and it seems therefore that it would 
be most imprudent to attempt to regulate output now to a figure 
Jess than the demand anticipated five years hence. For, if output 
be drastically restricted to the nett consumption of to-day, there is 
every likelihood that the increased demand of five years hence will 
..,..,...+ +l.o....,. ho n"IO.t 
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CONSERVATION. 

6. If the necessity of proper planning of output and utilisation 
be accepted, it then falls to consider what form such planning should 
take. A plan for reduction of output may be either arbitrary and 
immediate as proposed by the Committee, or practical and orderly. 
I shall discuss in greater detail in later paragraphs some of the 
difficulties inherent in the Committee's proposals, but at this stage_ 
it will suffice to record that in my opinion they are not practical. I 
have already drawn attention to the importance of the reserves of 
metallurgical coal in the virgin areas, and my opinion is that they 
should be immediately conserved by Government and earmarked 
for use in due course for metallurgical purposes only. 

7. As regards the working collieries, our aim should be to achieve 
conservation in its widest sense, that is that there should be no 
avoidable waste in mining, while at the same time ensuring that 
there is no violent upheaval or dislocation. Experience in our Indian 
coalfields has shown that sand-stowing is the best means of conserving 
coal and on the whole it has been fairly successful. I therefore 
support the view that compulsory sand-stowing for conservation 
should be enforced wherever the losses without such stowing are 
likely to be excessive. It must be appreciated, however, that the 
universal enforcement of sand-stowing in metallurgical coal mines 
is not practicable because the sand itself and the facilities for moving 
it are not adequately available, and there are also a number of mines 
where the percentage of recovery without stowing is so satisfactory 
that the additional recovery with stowing would by no means justify 
the very substantial increase in cost which would be involved. 
While agreeing, therefore, that there should be statutory powers for 
the enforcement of compulsory stowing for conservation, I cannot 
agree that such stowing should be universal ; in my opinion the 
discretion should rest with a Technical Advisory Committee to decide 
whether individual collieries should be compelled to stow or not. 
Where compulsory stowing is enforced the cost should be met in full. 

8. The quantum of assistance now being granted to Collieries hy 
the Coal Mines Stowing Board for voluntary stowing does not meet 
the actual cost of such stowing ; with compulsory stowing the 
expenditure of the Board will obviously be much increased, and 3S 

its funds are already inadequate to cover existing and projected 
grants and schemes the enhancement of the Stowing cess appears 
inescapable. 

9. It i~ difficult t.o estimate the reduction of output which will 
be brought about by the 'introduction of stowing for conservation, 
but it seems l~k.ely _to be appreciable, particularly as time goes on 
and gallery drtvmg m existing mines draws to a close. At the same 
time the prohib_ition of the normal development of new collieries 
will also result m a decline in output, and the production of metal
lurgical coal Will then be brought down to a level more commensurate 
with the actual requirements of the s.teel industry. An orderly 
equating of supply and demand will thus be achieved, without acute 
dislocation and, above all, without the need for very heavy 
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compensation which would inevitably result from a compulsory 
re:<criction on the lines proposed. 

RESTRICTION. 

10. I have· endeavoured to put forward an alternative to arbitrary 
universal restriction, but as this latter proposition appears to be 
accepted by my colleagues as indispensable, I cannot but make a few 
observations on the subject. 

11. The Report does not seem to appreciate that coal production 
costs vary inversely with the output and directly with the standard 
of mining efficiency. Any mining engineer knows that even a small 
reduction in output puts his raising cost up appreciably, and a reduc
tion of the magnitude envisaged in the Report would produce .m 
astronomic rise in cost such as to put a colliery completely out of 
business. Again, any increase in mining or marketing efficiency, 
whether it be mechanisation, sand-stowing, or coal washing, must, on 
an unchanged output, reflect itself in a rising cost of production. 
The sharp increase in cost which arbitrary restriction would bring 
about would, unless there is to be gross injustice, have to be met 
either by subsidies or compensation, or else by an increase in selling 
price ; the amount of this assistance is moreover likely to be very 
substantial. But without it the producer. will be forced by economic 
necessity to close his mine. And there are many collieries--<!specially 
among those producing metallurgical coal-where conditions are 
such owing to mining difficulties, proximity of fire or heavy percola
tion of water that if they were once closed they could never be 
re-opened. So the result of their enforced closure would be not 
Conservation but destruction of metallurgical coal. 

12. The Report suggests that there will be special cases, such as 
where coal washing is being practised, where collieries should be 
exempt from restriction. Among these must surely be included, 
and if anything with an even stronger claim, those where heavy 
capital expenditure has been incurred in thE' installation of sand 
getting and stowing equipment and in the maintenance of production 
for war and post-war purposes. Many of these projects have been 
undertaken under strong Government pressure, and it is generally 
agreed, as has already been pointed out, that sand-stowing is the 
best and most efficient single avenue for conservation and the avoid
ance of wasteful mining. There would, therefore, appear to be an 
unanswerable case for allowing such collieries to continue to operate 
to their full installed capacity. 

13. Another, and a most important, aspect of the restriction 
problem is the traffic aspect. This question has been given most 
inadequate attention by the Committee, although we have seen from 
the evidence given before us by representatives of the two principal 
coal loading railways, the E. I. R. and the B. N. R., and by the Coal 
Transport Officer that very, little progress has yet been made, or is 
indeed practicable, in the replacement of metallurgical by non
metallurgical coal for steam raising purposes. The fact is that the 
Jharia Coalfield has, been the principal source of the country's coal 
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supplies for many decades past, and the transport system has been 
built up to serve this traffic ; to replace these supplies from other 
coalfields would require a major reorganisation of the railways, 
besides very heavy capital expenditure which has not yet been 
estimated. Only if this be undertaken can the recommendations 
of the Committee be put into effect without creating chaotic 
eonditions. 

14. The Committee, while posing the problem of where the impact 
of restriction should fall, have cut the knot by suggesting that all 
collieries. whatever their ownership, should carry the burden 
-equally. To my mind this proposal is quite unjustifiable, for, after 
all, we should ask ourselves, who will benefit by the adoption of a 
policy of restriction and conservation. The answer must surely be, 
first the Steel Works, whose supplies of coal the policy is intended 
to secure, and secondly, the nation, partly as custodian of the interests 
·Of posterity and partly as the future owners of any new Steel Works 
that may be erected. It therefore seems to me quite indefensible, as 
long as the principle of private ownership is maintained, that the 
"captive" collieries should be allowed to exhaust their reserves 
pari passu with collieries under private ownership. I suggest there
fore that, subject always to mining considerations which must be 
paramount (by which I mean that no closure likely to involve 
-destruction of coal reserves should be ordered) the impact of any 
restriction which may be deemed to be necessary should fall first on 
the collieries belonging to the Steel Works and second on the Govern
ment owned collieries. I am particularly impressed with the urgency 
of closing or restricting the national owned coal quarry at Bokaro. 
'This coal has been satisfactorily used by the Steel Works in large 
quantities for coke making, the closing of a quarry raises no mining 
problems such as arise in deep mines, and-whatever views one may 
hold on the rights or wrongs of the Government owning their own 
·collieries-there can surely be no justification for Government 
(whose example should be the best) to raise and despatch this 
valuable metallurgical coal at the rate of millions of tons a year for 
,;team raising in locomotives. I may also mention, although the fact 
is not strictly relevant to the immediate issue, that this has always 
been and still should be the nation's great flexible strategic reserv.e 
of ready coal which can be immediately drawn upon in the event of 
war or other national emergency. Again, I am quite unable to see 
the justification of one of the Steel Works being permitted at this 
juncture to open up,a large new colliery in a virgin area to produce 
nearly a million tons of metallurgical coal a year-even if the coal 
is to be washed. Surely operations at this colliery could be suspended 
and the washery re-erected elsewhere at a working colliery. 

15. If restriction is to be imposed at all on privately-owned 
·collieries sufficient elasticity should be provided to enable restriction 
"Collieries: as well as groups of collieries under the same ownership 
or management, and greater efficiency and economy could undoubt
edly be achieved by enforcing restriction on the group as a whole 
to be effected by groups. There are companies owning several 
rather than imposing a pro rata cut on every indi•:idual colliery. 



78 

CoMPENSATION. 

16. The question of compensation is. touched upon all too lightly 
in the Report, and the suggestion that this .~ubJeCt should b~ exammed 
by Government "if and when. neeesary IS mamfestly madequate. 
The fundamental right of an mdividual (or Company) to compen
sation in the event of Government interference w1th his property has 
been accepted in the Constitution, and it is! I suggest, indispensable 
that the basis of compensation for any restnctwn m output that may 
be imposed in the national interest should be carefully examined and 
determined before compulsion is introduced rather than by haphazard 
subsequent enquiry, when it may well be that substantial losses have 
already been incurred. I have already touched in para. (11) above 
on the effect of restriction on cost of production, and obviously a 
40 per cent. cut as envisaged by the Committee would bring ruin 
to many Companies and their shareholders, as there is no possibility 
of adjusting or pruning costs to meet so severe an imposition. I 
therefore consider it essential, whether restriction be enforced by. 
legislation or by executive action, for the basis of compensation to 
be settled in advance. This indeed is a matter of urgency as the 
sale by collieries of metallurgical coal is already being restricted by 
Government, with no decision as to how they should be compensated. 

17. The basis of compensation is a difficult problem, as indeed 
is recognised in the Report. I, however, strongly disassociate myself 
from the suggestion which I feel is implied in the wording that actual 
nett loss should be the only criterion, and loss of profit should be 
ignored. For if a colliery has by efficient management and good 
organisation been making a profit for its shareholders, and then the 
possibility of making that profit is destroyed by Government 
restricting the output to an uneconomic level, that will be a serious 
financial blow to the shareholders-€ven if no actual loss be incurred 
-and they are obviously entitled to be compensated for this inter
ference with their liberty. It may be argued that the coal is still 
in the ground and will be able to be profitably worked at some 
future date, but the shareholder is entitled to expect some return 
on his investment during his own lifetime and not to sacrifice it to 
posterity. The repercussions of such a policy would be far wider 
than on the Coal industry alone. 

18. I have suggested in para. (6) that the proper way to safe
guar~ :he future is. for Government to conserve the virgin areas 
contammg metallurgical coal, but here again it is not reasonable to 
~xpect s~areholders to stand out of their property indefinitely, and 
m my VIew the Government should acquire these areas outright. 
Here again the question of compensation will arise and the measure 
of this should be, if not current value, at least the actual cost of 
property to the company, including purchase ·price as well as 
minimum royalty, .interest on capital, and other holding and service 
charges up to the date of acquisition. In acquiring these virgin 
areas proper care must be taken to ensure that working collieries are 
left with adequate reserves of solid coal for future development 
adiarPnt to their existinJt wnrkin~ts. 
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19. If the principle of compensation for reduction of output be 
accepted, then we have to determine the measure of it. It is 
extr":m~ly difficult to assess accurately the financial e~ect of partial 
restqctr~m _on any particular colliery ; moreover, even 1f the scheme 
be apphe~ generally there will, owing to special circumstances, be 
some colhe:1es co':lpletely closed, others partially restri~ted, a·nd yet 
others contmumg m full operation. For the colliery wh1ch has been 
in_ existence for some time and is partially restricted probably the 
fau·est method would be for the Government to guarantee to the 
sha~·eholders a profit not less than their average profit from the 
colhery over, say, the last five years, the balance being ::nade _g~od 
?ut of the Compensation Fund (vide para. 20 below). Coal nu~ng 
IS, as 1s well known, a fluctuating and very hazardous industry wh1ch 
has its u~s and downs, resulting not only from trade cycles, but also 
from mmmg, geolog1cal and other physical causes. There may then 
be cases ~here there are no past profits as a yard-stick to measure 
compensation, but yet it cannot be denied that restricticn imposes 
undue interference and hardship ; it therefore seems reasonable that 
shareholders in a colliery which is restricted should be entitled as 
a ~nimum to a ~xed percentage (say 8 per cent.) return on !he 
capital employed m their business the basis of this computation 
being perhaps -the basis lately in for~e for Excess Profits Tax. Some 
such calc~ation would also have to be employed to compensate 
newly opened collieries which were restricted. The case of a working 
~oll_iery co~pletely closed is somewhat simpler to this extent that 
It 1s. possible to acertain the financial impact with reasonable 
certamty ; l_IIOreover the wasting asset of the coal is being fully 
preser":ed ; 1f the colliery is likely to be re-opened in the fairly near 
future 1t woUld perhaps be reasonable in such a case for the Compen
SI!tion Fund to pay the shareholders the care and maintenance cost, 
plus a fixed percentage on the capital employed; if on the other 
hand long-term closure is visualised, then acquisition by Gover~e~t 
would be the fairer course. The assessment of fair compensatiOn m 
each case will be a long and complicated business which will occupy 
much time which would be better spent on true conservation on the 
lines I have advocated. 

COMPENSATION FUND. 

20. Even if arbitrary restriction be enforced to only a compara
tively small extent the cost will, as I have tried to shpw, fall heavily 
on a considerable number of collieries, and it is therefore necessary 
that a sizeable Compensation Fund be built up. Here again it is a 
question of where the burden should fa~l ; on the general re~en~es, 
as representing the nation and posterity, who are the prmc1pal 
beneficiaries of a .restriction policy ; on the Steel Works, who are the 
particular gainers ; on all coal producers ; or again on all coal 
consumers. It is for consideration whether the fairest method would 
not be to impose a special general cess for the purpose on all_ .c<-al 
despatches, payable by consumers, and with an appreciably h1gher 
rate of cess on despatches to the Steel Works than on despatches 
to other consumers. 
~~ F 
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CoAL WASHING AND THE; PRICE STRUCTURE. 

21. The majority of technical opinion seems to be that furt~er 
pioneering and research work will be necessary before the wa~hmg 
of Indian coals can be widely adopted. There is little doubt however 
that washing of these coals, if successful on a commercial scale, nas 
very great potentialities in the direction both of securing impro':ed 
coal utilisation at the Steel Works and elsewhere, and of bettenng 
the quality of despatches from poorer grade collieries so as to. make 
their coal acceptable to .a wider range of consumers. In the cucum
stances it is surely desirable to adopt a much more positive price 
policy to encourage washing than is suggested in the Report. The 
installation of washing plant will involve heavy capital expenditure, 
not unaccompanied by an appreciable clement of risk. Many 
collieries producing metallurgical coal are already working at a loss, 
?r a~ best at .a narrow margin of profit, and in these circumstances 
tt wtll be frmtless to expect them to instal washeries unless there tS 
some substantial and attractive inducement offered to them to do so. 
The figures quoted in the Report illustrate the difficulties inherent 
in arriving at a formula, but a careful study of the data furnished 
by the Steel Companies in their Memorandum (in particular, Table 3) 
will. r~veal that the financial and operational benefit to . them of 
recetvtng a homogenous coal of a lower ash content would more than 
outweigh a sharp increase in price for such coal. I am of opinion 
therefore that very serious consideration must be given to the 
o;;ugge~ti~n made to us by the representative of the Indian Mining 
Assoctabon that the price structure should be amended now so that 
washed coal should earn a substantial bonus based on ash percentage. 

(Sd.) W. H. S. MICHELMORE. 

Supplementary Note by Sri B. L. Agarwalla on the Final Report 
by the Committee on Conservation of Metallurgical coal. 

On the question of urgent necessity of conservation of metallurgi
cal coal there was not only complete unanimity among the members 
of the Committ~e but all the witnesses who appeared before us we:-~ 
also of the same opinion. Therefore. this question requires no further 
amphasis. 

While I am of opinion that the figures of reserve estimated includes 
many doubtful and many figures of coal unsuitable for metallurgical 
purposes and, therfore, is high and will not be available I do not 
intend to go into details of same since it is an adtnitted fact that 
even if same were available it will fall far short of our requirements. 
This can be judged from the fact if we started producing steel at the 
rate U. S. A. is producing even this estimated reserves of metallurgical 
coal will last less than 10 years. Our deposits of iron ore are one of 
the richest in the world and there is no reason why we should not 
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produce, in course of time, as much steel as some of the advanced 
countries in the world are doing to-day. Our industrial develop
ment and, therefore, the prosperity of the nation will depend on this 
very fact. 

Any scheme of conservation to be effective must be practical. 
I, therefore, intend to examine some of the recommendations regard
ing their practicability. The first recommendation made by the 
Committee is regarding stowing. I fully agree with this recom
mendation but I cannot ignore the practical difficulties that will 
have to be solved before this can become effective. A number of 
big collieries are already stowing. Compulsory stowing will require 
stowing material, very little of which will be available at the put
head. The chief supply of stowing material will, therefore, have to 
be sand which will be required to be carried to the put-head. This 
is being done by some collieries with the help of aerial rope-way. 
This seems to be the only and the cheapest method. The fitting of 
long rope-way with other necessary equipment, however, is a costly 
affair well outside the means of very large number of collieries. It 
is, therefore, evident that unless some arrangement for supplying of 
sand for stowing is made stowing cannot be practised by a large 
number of collieries. If, therefore, stowing is made compulsory in 
these circumstances these collieries will go on developing the first 
working and forming pillars, the extraction of which, will be deferred 
indefinitely. These pillars will deteriorate in course of time and will 
become danger to the safety of the mines and large reserves may be 
lost in this way. It is, therefore, absolutely necessary that suitaJ:>le 
-safeguard must be provided against such a contingency for otherw1~e 
compulsory stowing instead of being a step towards conservation Will 
be just the opposite. I suggest that there should be a restriction 
on the extension of area under pillars after a certain limit and that 
the Stowing Board should arrange to supply sand to collieries. 

There is another aspect of this question which cannot be ignored. 
Compulsory stowing will on the one hand restrict output on the 
other it will increase cost of production and large number of collieries 
will become uneconomic unless present price structure is revised. 

I do not agree with the suggestion that a revision of the price 
of coking coals at present though desirable is not considered feasiJ:>le. 
1f restriction of output as suggested is to be imposed and if stowmg 
is to be made compulsory present price structure of the coking coals 
has got to be revised for otherwise nothing but chaos and confusion 
will result from the proposed steps. 

I fully agree with the recommendation that output of coking 
coals of selected grades and Grade I should be reduced 10 per cent. 
per annum of the previous years output. Nothing new is likely to 
happen in the next few years and; therefore, annual review ~f the 
position for a few years does not seam to be called for. Even if the 
erection of the proposed steel plants by the Government is under
taken they are not likely to come into production within next few 
years. Besides the proposed 50 per cent. cut in the output of metal
lurgical coal will leave enough output of same coal to .meet any 

F2 
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likely increase in its demand. The output of good quality me~al
lurgical coal after the proposed reduction is aimed at 5·90 mill:on 
tons per annum. This can be increased by 25 per cent. by blendmg 
with non-coking coals. Thus even after the proposed reduction. •S 

implemented the available coal for coking will be nearly 7·37 milhon 
tons more than twice our present requirements. But a 50 per cent. 
reduction in output of metallurgical coals however desirable is not 
feasible unless prices of such coals are suitably raised. Very few 
collieries, if any, will find it possible to remain in production after 
50 per cent. reduction in out):mt is implemented unless they are 
compensated. 

After inunciating the principle that "except in the case of 
collieries where a restriction of output will seriously affect safety 
of the mine the reduction may be made pro-rata on all collieries so 
that disadvantages accruing therefrom will fall more or less equall;r 
on all the producers "-my colleagues on the Committee have consi
dered it desirable to make following recommendations :-

(i) The condition of the workings in each individual mine 
should be carefully taken into account. Where curtail
ment of output will lead to loss of coal the loss must 
be guarded against and the collieries allowed to continue 
the working by competent authorities. 

(ii) Special c_onsideration should be given to Collieries or 
Compames installing washeries to provide umform 
quality coal for coke manufacture. 

(iii) Collieries which are worked solely for the supply of coal 
for coking should receive favourable consideration and 

(iv) Pe.rmission to open new collieries and re-open old collie
nes (which have been shut down for some years) for 
the production of metallurgical coal should be refused. 

I h"d ":ohcrnenlly opposed these fOUl' Cohtl!lions Jn the Committee 
lllld ~ ~ehevc lf these. recommendations are followed th~ propose~ 
restnct10n of output wtll become impractical lilltl theY Will not lea 
to conservatiOn of mctullurglcal coal. 

If No. 1 of the qh·w~ ·~~"mm.,Htlttlion~ 15 followed It ~~ cvldcn
1
t 

that to achitV~ iiO Qyeralil'"dUxt' · > f.Q t t of meta -
1 · 1 " ~ ~ 1011 tJ1 u per cent. of ou pu 
urglca coal some collieries will h"'"~ -t,g r~d.Ut:t;! thelt: dttt;put:. mor~ 

th"" w P".' .~~"~· wniefi "' turn will mcun their complete dos~J'C .. 
If coll~Jtwn m ·any mine are such where 50 per cent. reductJOn 1n 

outJ?ut Wllllead to loss of coal apparently such losR Mnnot be guarded 
agamst merely by allowinR them t~ continue to produrll gt full r~te 
of production, ThlS Will not only increase the burden of reduction 
on the other collieries but may encourage mine owners to create 
such bad conditions in their mines. Therdore no case is made out 
fur any ptefcl'en!h.! treatment. ' 

Under existing circumstances and until production of selected 
grades of metallurgical coal alone exceeds our requirements of metal
lurgical coal no case is made out for a preferential treatment to a 
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colliery installing a washery. If, therefore, preferential treat~ent 
is to be given to a colliery with washing plant it will mean that either 
the washed coal or the selected grade coals which can be used 
unwashed for metallurgical purposes will have to be used for purpo.ses 
other than metallurgical. I have shown above that without washmg 
and with the proposed restriction fully Implemented there w~ll be 
more than twice our requirements of metallurg1cal coal available 
for.next few years. Under the circumstances, a preferential treat
ment to washeries is uncalled for. It is well known fact that only 
two washeries are at present under erection in India and both. belong 
to a steel c?mpany. Conservation though primarily is in the mterest 
of the nab.on! the steel companies will ultimately benefit by It. 
Therefore, 1t IS necessary that the steel companies should be call~d 
upon to make greater sacrifices instead of being given preferential 
treatment .in the matter of restriction in output. I sugge~t that these 
two washmg plants be converted into central washenes. One of 
them is situated suitably for being converted into a central washery 
and other may be shifted to a suitable place . 

. T?e recommendation t;;) above, therefore, is not justified in my 
opmwn. 

Only collieries that are worked solely for supply of c~al for ~oking 
are. those that. belong to the steel companies. If there IS any JUSbfi-_ 
cation for askm~ others for restricting their output of metallurgical 
coal th~t same J~sbfication applies with. greater force to the steel 
compames for ultimately they are to benefit by restriction. Bes1des 
m the case of steel companies collieries form only a small part of 
their undertaking and t4e steel companies are better able to bear 
the loss due to restriction than others. It follows, therefore, that the 
steel companies. should be asked to take proportionately higher 
burden o~ restnction if not to stop completely the productiOn .of 
n:'etallurgiCal coals from their mines .to reduce the burden of restnc
tton from others who are ill able to bear same instead of bemg 
given preferential treatment. Besides, if this recomm<'nciAtion '" 
followed th~n steel eompan!es by entering into contract with n few 
co11leries for their whole output' may make position of other collie
ries difficult and contribute to the failure? of the scheme. A redurtwn 
iil the oulpul uf collit!l'ies J'llisiug two thousand tons or below per 
month will be clear invitation to them to clo~~ d.owT'I, Thf:!rt-h~f'~. 
lhttrl: ~hould not be 11n,y retht~ilt>n In ~Uth Cil~r§, firromtnUlll1alloi1 
No. (iii) above, therefore, in my opinion is not justified. 

If conservation or metallurgtcsl ~:oal is dr>imbll' in tlw interest 
of the nation the Government must come forward by not only 
restricting the output from State-owned mines, but completely 
~topping Fmch output where condition~ 1u~ ideal for Htteh stoppuS?· 
Klll'!JUli Mtlltl fOI"ffi§ One of lh0 ChiPf MOUI'l'~ flf OUI' i'&Sei'Ve8. 'l'l11s 
seam when washed will give a very larRe percent.RRC of clcnn coal 
which can not only be used by its~lf 10 yield a very good (:olw I.Jut 
can be blended with non-coking coal to make good coke. Until 
washeries are erected much of this coal cannot be used for metal
lurgical purposes and, therefore, all the output from this seam will 
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continue to be used for non-metall_u~gical purposes. The present 
tput from this seam is nearly 2 mtllwn tons per annum or 50 per 

~~nt. of the total proposed restriction. If Governme?t are really 
serious about conservation they can effect a conservabon of 50 per 
cent. of the proposed total by closing: only one of .t11:eir ~ollierie~
Incidentally Kargali colliery where only open cast mmmg tS done ts 
ideally suited for complete closure as no subsequent mining difficul
ties are involved. 

If however Government must continue to misuse metallurgical 
coal 'for non-rr:etallurgical purposes for reasons of financial invest
ments others who have also invested large sums of money in acquir
ing lands should also be allowed to raise coal from their properties 
and until Government show the initiative in this direction, in my 
opinion, there is no justification for restriction on opening of new 
or closed mines to produce metallurgical coal subject to restrictions 
applicable to all other mines. 

In conclusion I have to submit that transport problem is one 
which requires careful consideration. If 4 million tons of good metal
lurgical coal are to be replaced it is not only ·necessary to produce 
the other coals for replacement but to arrange transport of same from 
the new fields. 

I am of opinion that unless a substantial portion of the replace
ment is aimed at from the Jharia field from poorly coking and non
coking coals transport problem alone will contribute largely to the 
failure of the scheme of conservation. At present the output of coal 
from this field is highest. This has been so all along. If, therefore, 
a switch over is to be made to other field considerable alteration in 
the existing structure of the transport arrangement will have to t>e 
made and this under existing circumstances is not practical. Besides, 
many seams in Karanpura field from which replacement is recom
mended are not only low ash coal ideal for blending but are by 
themselves semi-coking coals. The Dishergarh seam of Raniganj 
~eld has not. only low ash but a high coking .index of 13. This seam 
tS not only tdeal for blending but in the words of Director of Fuel 
Research Institute " by themselves fairly good coking coals ". From 
the Report on Blending of Coals for Coking it will be seen that 
nearly 60 per cent. of this coal can be used in blend with Jharia coals 
to give good metallurgical coke. Very nearly similar though no 
quite as good result are obtained from Poniati seam of Raniganj 
field. Incidentally these seams form the chief reserves for our future 
by-product recovery, chemical industries and hydrogenation, etc. 
These industries play an important part in the advanced countries 
of the world and it is, therefore, all the more imperative that they 
should be conserved as much as possible. . 

While these seams have been left out of the conservation scheme 
many seams from Jharia field with high ash and low coking index 
are not only taken in the reserve but are sited as probably reserve 
for the future. I regret I am unable to agree to the view of my 
colleagues. 
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It is an admitted fact that on account of inherent nature of the 
impurities Indian coals are difficult to wash. The washing of high 
ash coals to the specification of the Steel Industries will not only be 
difficult but uneconomic. The estimated reserves will be consider
ably reduced for this reason also. 

With these observations I agree with the conclusion and recom-
mendations. • 

(Sd.) B. L. AGARW ALLA. 
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APPENDIX J. 

GEOLOGICAL SURVEY OF INDIA, CALCUTTA. 

April lOth, 1950. 

DEAR SIR. 

1' am sending you herewith (14 copies of a report entitled "Reserves of good 
quality coking and semi-coking coals in virgin area~ in Indian coalfields ., by 
Mr. A. B. Dutt, Geologist, Geological Survey of lndla. 

Before drawing your attention to the main features of this J;'eport. and 
before giving my views on the other points on which your Committee haye 
asked my opinion, it is convenient first to refer ~o the note writ~en by Sit: 
Lewis Fermer in 1933 entitled "Note on the necessitY for conservation of coal 
in India ".• 

Sir Lewis Fermer's note was written after the Jharia and RanigatJj coal
fields had been re-surveyed by the Geological Survey of India on the 4 inches 
to one mile scale, and after the completion of Sir Cyril Fox's memoir on the 
Lower Gondwana Coalfields of India, in which the r-eserves of coal in the 
principal GodWana coalfields were re-estimated in the··Ught of new informa· 
tion. After making certain modifications in the figures given·' by Sir Cyril 
~ox, Sir Lewis Fermor . estimated the total reserves of good quality coking 
:oal down to 2,000' to be 1,694 million tons at the end of 1932, as follows:-

Giridih 38 million tons 
Raniganj 241 " 
Jharia 900 

" .. 
Bokaro 515 

TOTAL 1,694 
" ., 

In this estimate he has included the whole of the Kargali seam in East 
Bokaro, but nothing from West Bokaro. He added, however, that technical 
research migh~ show that, by blending, some semi·cokinl'! coals, e.g., in 
Karanpura, mtght become available to the iron and steel industry. · 

A_s the best coking coals were known to be situated in the Giridih and 
Jhana fields (for he showed that the manufacturers of hard coke obtained 
96 per ce~t. of th.eir requirements of coking coal from th;e Jharia field), he 
confined h1s attention primarily to those fields particularly to Jharia. Assum
ing that not more than 50 per cent. of the to'tal reserves would be won, lhat 
the coal st~nding in pillars would be totally lost unless stowing were resorted 
to. and. t~kmg the annual extraction of coking coals from the Jharia field to 
be 9 mlllion tons, he estimated the reserves in the Jharia field without stow· 
ing, and after deducting the coal standing, under raih.vays, r~ads, btlildings, 
etc., to be only 600 mi1Lion tons down to 1 000' which would last for only 
33 y.::ars if the mining practice then in forc'e w~re not revised. As regards 
the coal reserves estimated to exist between 1,000' and 2,000' in the Jharia 
field. he considered that there would be no addition to the total reserves from 
these coals if only 50 per cent. of the coals above 1,000' were extracted, because 
under such conditions it would be economically impracticable to work the 
deeper coal. He therefore concluded that under the most unfavourable condi
tions the life of the good coking coals in the Jharia field would extend to only 
33 years from 1932 ; but that if the percentage of extraction were improved from 
5(1 per cent. to 80 per cent. their life would be extended to 80 years. 

• Rec. Geo!. Surv. Ind., LXIX, pp. 336-352 (1935). 
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The seriousness of the position was also emphasised by Sir. Cyril F?x in a 
speech delivered at the Annual Dinner of the Mining ~ Geological Institute of 
India in January 1936, from which I give the followmg extract:-

.. The subject of the coking coals in India ha~ rec~iYed a great deal of 
attention on paper, and the seriousness of the s1tuabon has been. brought 
forward from time to time. There is no doubt at all that the roam store
house of India's coking coal is the Jharia coalfield. and under whatever 
pretexts reserves are assumed in other fields, it is. certai? that those 
reserves are unattractive to our iron-masters unless mtxed Wlth. an appre-
ciable proportion of Jharia stock. · Thus the fundamental 1n;portance 
Jf the Jharia reserves is evident, and yet, by the methods now m vogue, 
for every ton of Jharia coal despatched from the mines at leas~ ano~her 
ton has to be sacrificed in working. When we add to these co~slderations 
the prevalence qf undergroun~ fires, the certainties. of substdences and 
the likelihood of heavier pumpmg charges on the arnval of the monsoon. 
it is clear that the situation is serious." 

Sir Lewis Fermer also followed up the matter in his Presidential Address 
to the Royal Asiatic Society of Bengal in February, 1936. when he exor~s~ed 
the opinion that the position was actually worse than his figure of 1,694 mdlion 
tons might suggest. 11 The Jharia coalfield, as we all know, is now one vast 
honeycomb in the best seams, and even with stowing much coal that conld 
otherwise have been recovered will be lost due to subsidence and fire." 

The Coal Mining Committee of 1937 brought Sir Cyril Fox's figures up to 
date. and estimated a total reserve of 1,425 million tons .of coking coal at the 
end of 1936. Allowing for the production of subsequent years, Dr. Gee 
reduced the estimate to 1,185 tons at the end of 1944. The Indian Coalfields 
Committee of 1946, taking the view that much of the Bokaro and Raniganj 
coal included in the above estimates is not ·itself good coking coal, but only 
suitable if mixed with gOod coking coal and that from Katrasgarh westwards 
the quality of the Jharia seams deterio;ates concluded that the total reserves 
of good coking coal were much below 1 ooO million tons and might well be 
i.n the neighbourhood of about 700-750 ~illion tons. ' 

In the present investigation the Geological Survey of India has collaborated 
with the Coal Commissioner's Department and with the Department of Mines 
i.n India in es~imating the total reserves of coking and semi-coking coals in 
seams no~ b~m~ worked, and has been responsible alone for estimating the 
reserves lll v1rgm areas. It is in connection with the latter that Mr. Dutt's 
report is mainly concerned. With regard to the former I am unable to make 
any comments, as the final figures have not yet come to hand. 

As regards the Jharia coalfield, Mr. Dutt estimates the reserves in proved 
areas in the Barakars and close to the Barakar-Barren Measures jWJction 
as 247·5 million tons, in the unproved areas in the Barakars as 167 million 
tons, and in the Raniganj series as 180 million tons. 

Mr. Dutt also discusses the possibility of extracting coal from seams at 
greater depths than 2 .• 000 feet, the maximum figure hitherto taken in estimat
ing reserves. There ts no a priori reason why coal from greater depths than 
2.000 feet should not be mined. But Sir Cyril Fox, in his evidence before the 
Indian Coalfields Committee of 1946, expressed the view that the burning oi 
seams by igneous intrusions would be found to increase in depth, and that 
the destruction of the seams would be greater at greater depths. Dr. E. R. Gee 
contested this view in an article published in Indian Minerals in 1947.• He 
considered that there was no reason to expect a sudden increase in the effects 
of igneous activity at an additional depth of 2,000 to 3,000 feet (that is below 
the 2 000 feet level of proved reserves). He also made an estimate of the 
possible reserves of caking coals of the Barakar measures beneath the 
Barren Measures and Raniganj series of the south-western part of the Jharia 
field. He calculated th;lt the over-burden coveriM the Barakar seams at 
their deepest point of bUrial in the south-western part of the coalfield would 

• Indian Minerals, I, p. 7l (1947). 
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be of the order of 4 000 feet in the case of seam No. XVIII, and of 5,000 feet 
in the case of seam' No. XII. After allowing for losses as a result of igneous 
intrusions and during the course of extraction to the extent of 50 per cent. 
of the original reserves he calculated the possible reserves below 2,000 feet 
to be of the order of 1,000 million tons. 

Against this view Mr. Dutt in his report refers -to some deep borings put 
down through the Barren Measures by Tatas in the Dungri and Malkera areas, 
and by Messrs. Bird & Co. in the Loyabad area. These borings have shown 
that most of the seams are seriously burnt, and the evidence obtained from 
them would appear to support Sir Cyril Fox's contention. It should be re
membered, however, that the area between Jharia and Sijua comprises that 
part of the Jharia field that is most affected by instrusions at all levels, and 
it may be that the degree of destruction by burning is not a function of depth 
but (for some reason) is specially characteristic of this part of the Jharia 
coalfield at all depths. It is therefore most important that, as both Dr. Gee 
and Mr. Dutt have emphasised. a programme of deep boring should be under
taken in the centre and south-western portion of the coalfield as soon r.s 
possible, to ascertain the extent and condition of the seams between depths 
of 2,000 and 5,000 feet. And though at present it would be unwise to estimate 
even possible reserves of caking coal at depth in this part of the field, there 
is some hope of a substantial reserve being available. 

As regards the Raniganj field, Mr. Dutt quotes estimates of reserves of 
good coking coals arrived at recently by Mr. A. N. Banerjee, Assistant Coal 
Superintendent, for the Laikdih, Ramnagore and Begunia seams, namely 103 
million tons. This may prove to be a .conservative estimate, for Mr. Banerjee 
has only taken into account the average height of the present workings in 
the Laikdih seam, i.e., lo-43 feet. It seems, therefore, that the older estimates 
for these seams in the Raniganj field may have been too low. The Kasta 
seam in the trans-Ajai section, Mr. Dutt estimates, to· contain reserves of 156 
million tons down to a depth of over 1,000 feet. _This seam has a rather low 
caking index, however, and would have to be blended with better coals. 

In the GITidih coalfield the total available reserves of good quality coking 
coal have been estimated by the Colliery Superintendent to be 16-ft million 
tons. 

In the East Boka'ro coalfield Mr. Dutt estimates that the present reserves 
io the Kargali and Bermo seams are 583 and 220 million tons, respectively. 
These seams have ash contents of nearly 16 per cent. and over 27 per cent., 
respectively. 

In the West Bokaro coalfield Mr. Dutt estimates that the three main seams 
that have so far been proved have reserves of 88 million tons, which it is 
expected to be able to utilise after washing. 

In the South Karanpura coalfield the Argada and Sirka seams, with an 
average ash content below 20, but with a low caking index, are estimated 
to contain reserves of 450 million tons down to 1,000 feet. 

In the Ramga1'h coalfield the more prominent coal seams, of medium quality 
and said to be semi-coking, contai.p. 188 million tons down to relatively shallow 
depths. 

In the Kanhan Va!!ey coalfield Mr. Dutt estimates reserves of 66 million 
tons of coal with an ash content of 17 per cent. This inclUdes about 3 million 
tons in pillars. 

Summarising Mr. Dutt's figures, we find that he estimates that in the 
.Jharia, Raniganj and Giridih coalfields there nre at least 329 million tons of 
good coking coal in the virgin areas ; while in the East Bokaro, West Bokaro: 
South Karanpura, Ramgarb and Kanhan Valley coalfields there are 
approximately 1,600 million tons of semi-coking and near-coking r:oals 
a large proportion of which may, after washing or by blending with good 
caking coals, be used for the manufacture of hard coke. Of these, the 583 
million tons to the Kargali seam are the best. To the figure of 329 million 
tons of good coking coal it is necessary to add the present reserves in seams 
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XII to XVIII of the Jharia coalfield, which are not known to me ; while there 
are possibilities of being able to use the very large reserves in seam X if this 
coal can be utilised in whole or in part with or without treatment. 

As regards the semi-coking coals, it is important to know what percentage 
will be available after they have been treated by washing, etc. This is a 
question that I am unable to answer, as sufficient data from experimental and 
pilot plant investigations are not yet available. 

I will now attempt to answer certain questions put to me by the Conserva
tion of Metallurgical Coal C,ommittee. 

What do you consider to be a good metallurgical coal and in what seams 
do they occur? What is the total availability of metallurgical coal in the 
Jharia, Ran.iganj and other coalfields? 

(1) The definition of a good metallurgical coal tnust depend upon the re
quirements of the ironmaster who intends to use the coke, and on the type 
of blast furnace he is using. The Tata Iron and Steel Company have laid 
down certain stipulations for their own use, but these might be liberalised if 
a modified furnace were used. 

For the purpose of estimating reserves of good coking coals, Sir Cyrir Fox, 
according to the .evidence he gave before the In<Uan Coalfields Committee 
(1946), defined a good coking coal as one which, when subjected to destructive 
distillation, yields a hard coke suitable for iron ore smelting in blast furnaces. 
The chief characteristics of such a coke were assumed to be a low ash content 
(under 21 per cent.), fine porous texture, and strength (hardness and tough
ness) to resist pressure. I imagine, however, that he included in his estimate 
of the reserves of good coking coals those coals which in actual practice had 
been found to yield a hard coke suitable for metallurgical use. 

(2) Good metallurgical coal is known to occur iii:-
(a) Seams XII to XVIII in the Jharia coalfield. Investigations by the 

Fuel Research Institute are now being carried out on coals of 
X seam, and are proposed to be done on coals of XI seam. 

(b) The Ramnagar, Laikdih and Begunia seams in the Raniganj coal
field. 

(c) The Lower and Upper Karhabari seams in the Giridih coalfield. 
(d) The Kargali seam in the East Bokaro coalfield and certain seams 

in the West Bokaro field. 
(3) Up-to-date estimates of available reserves of metallurgical coal in these 

coalfields are being worked out by the Geological Survey of India in collabora
tion with the Coal Commissioner's Organisation and the Department of Mines 
in India, while reserves in virgin areas are given in Mr. Dutt's report attached 
herewith. 

Previous· Directors of the Geological Survey of India have aU apprehended 
the danger of exhaustion of good quality metallurgical coal. Do you concur 
with their views? If n.ot, reason for the' same. 

Previous Directors of the Geological Survey of India have pointed out that 
i! certain measures were not adopted a shortage of good Quality metallurgical 
coal would arise in an alarmingly short time. I concur in that view. 

If however, certain measures were adopted, viz., restricted use (if neces
sary 

1 

by restriction in production) of metallurgical coal, compulsory sand 
stowing to increase th~ percentage o~ extraction, improvement of high ash 
coals by washing, blendmg of semi-coking with coking coals, relaxation of the 
rather rigid specifications laid down by Indian iron smelters, and the possibilitY 
of mining to greater depths than 2,000 feet in the Jharia coalfield, then lhe 
whole position would be altered. 

It has been shown by Mr. Dutt in his report that the reserves of poorlY 
caking coals, which can be improved by treatment or utilised directlY ~Y 
blending, are very large1 of the order of 1,600 million tons, not including the 
large reserves in seam X of the Jharia field. But jn view of the rapid deple
tion of the best Jharia coking coals, it is evident that unless steos are quickly 
taken to utilise the poorer cakine: coals, and to extract the maximum amount 
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possible of the remaining good coking coals, the ap-?rehensions expressed by 
previous Directors must . continue to be. felt, ~s~ec1ally \:'"hen the oronosed 
expansion of the iron and steel industry m Ind1a IS taken mto account. 

Do you consider compulsory stowing essential in or~er to achieve c~mserna
t" n of metallurgical coal? Is in your opinion conservatton of metallurgtcal coal 
e
1

~sential and how do you propose to give effect to the same'! 
(1) In view of the limited reserves of go~d metallurgical coal, and ~f t~e 

proposed expansion of the iron and steel mdustry, compulsory stowmg IS 

essential where it can be done economically. So long ago as 1919 Mr. Treharne 
Rees recommended the extensive introduction of hydraulic stowing in the 
Jharia and Raniganj coalfields, and the Coalfields' Committee (1919) which 
considered his report expressed the view that unless the country'-s resources 
in coking coal were strictly conserved, Indi~ waul~ be faced at no very dis
tant date with the loss of her metallurgical mdustrtes for want of coke. The 
Committee concluded that no improvement in the current wasteful methods 
could be expected without State ihterference, and that sand~stowing should 
be made compulsory within certain limits, with provision for compensation. 
Though some sand-stowing has been carried out since then, and though the 
possibility of using semi-coking coals in part replacement of coking coals has 
become more apparent, the argument for State enforcement of stowing rertiains 
as strong as it was 30 years ago. 

(2) Conservation of metallurgical coal is obviously essentiaL The machi~ 
nery to give effect to it is more open to debate. Sir Lewis Fermor in 1923 
had recommended that compulsory measures of conservation should be intro
dt.:ced, but that they should be preluded by a practical educative period of, 
say, five years. In his later note of 1923 he recommended that the Govern
ment of India should create a new Conservation Department to inspect and 
control methods of work in coal mining. The Indian Coalfields' Committee 
(1946) have recommended the setting up of a much more elaborate organisa
tion to be known as the National Coal Commission, with broad and compre
hensive powers and functions, and advised by a number of Boards and Com
mittees. 

It is my experietu .. c Lue:u.. J.ll. general it is much easier to get something done 
by building up on something that is already in existence than by creating 
something quite new. I therefore incline to the view that in order to give 
effect to measures of conservation it would be best to utilise the present 
Department of Mines after suitable expansion. This Department is manned 
by experienced officers ; and though the scope of their work would have to 
be extended to cover conservation as well as safety, the nature of their work 
would not be materially changed. · 

It is tr~e t?at the Department of Mines comes under the Ministry of 
Labour, W?ich. 1s not concerned with the conservation of coal. The solution 
probably hes m closer collaboration between the Department of Mines and 
other related Departm~nts such as the Geological Survey of India the Indian 
~ureau of_ Mines, the Stowing Board and the Coal Grading Board: the execu
tive functtons being left to the Department of Mines. 

~hat 'is the. pre~ent fixed depos.it of sand in the rivers adjacent to the 
Jhana and Ramgan1 coalfields? Is zt possible to estimate the Tate of replace-
ment? · · 

(1) In ~rder to arrive at fairly definite estimates of the volume of sand in 
thos~ P~rtwns of the Damodar, Barakar and Ajay rivers adjacent to the 
Ramga~J coalfield, a drilling party in the charge of Mr. D. M Sen, Assistant 
Geologist, _was deputed to drill holes in the river sand at suit~ble intervals in 
the followmg areas:-

(1) in the Damodar river from near Shriramour (24° 34': 87" 12A') up-
. stream to its junction with the Barakar river 

(2) m the Barakar river from its junction with the Damodar river up-

(3) 
. stream. to ':ear the proposed Maithon dam site, and 
m the. AJay nver from the N. W. end of the trans-Ajav field near 

Par1arpur (23' 59' : 87~ 03') to north of Madhaipur 
(23' 43' : 87' 2U'l. . 
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The holes were put down at intervals of l.OOO feet both along and across 
the river beds, and altogether 321 holes were borecl. 

A summary of the results is given in the table on the last page, f~om .which 
it will be seen that large reserves of sand are available for stowmg m the 
Runiganj coalfield. 

As regards the sand in the Damodar river adjacent to the Jharia field, it 
has been roughly estimated that some 140 million tons of river sand,. together 
with 25 to 30 million tons of older alluvium of the Damodar in that area. are 
present as fixed deposit•, This amount is nothing like sufficient to meet the 
probable futUre requirements of the Jharia coalfield. · 

(2) As regards the annual replenishment of sand in the Damodar river 
Q:r the Jharia coalfield, since no detailed tests have been carried out it is very 
difficult to give any satisfactory estimate. The. question has become more 
complicated as a result of the proposal to construct a number of dams across 
the river. The matter has been discussed by Dr. J. B. Auden. Superintending 
Geologist, in an unpublished note, the substance of which has been published 
in an article by Dr. E. R. Gee in Indian Minerals**. He points out that even 
if no dams are constructed, the possible annual increment of sand and ~ilt 
(based on observations made in 1924 by the Plmjab Irrigation Department 
in the Sutlej river) falls far short of the actual annual requirements for sand 
stowing, the annual increment to the Damodar river in the vicinity of the 
Jharia coalfield being estimated at 11 ·million tons. It is clearly very neces
sary that data relating to the Damodar, Barakar and Ajay rivers should be 
collected as soon as possible, so that a more accurate estimate of replenish
ment can be arrived at. 

Yours faithfully, 
W. D. WEST, 

Director, Geological Survey of India. 
To 

THE MEMBER-SECRETARY I 

CONSERVATION OF METALLURGICAL COAL COMMITTEE. 

• Indian Minerals, I, p. 78 (1947). 
•• Ibid, p. 79. 

Reserves of sand in the Damodar, Barakar and Ajay rivers adjacent 
to the Raniganj Coalfield. 

River. Area. Average. Total in Million 
Thickness. torur. 

1. Damodar,river BaHka to Pinjrapol. 291' 70 (10% clay) 

Ditt.o Ba.skn. to junction of 3~-l' 510 (IC.% clay) 
Damodar and Barakar. 

2. Barakar ri vcr Junction of Barakar and ~2l' 120 (20% clay) 
Damodar to Mai thon. 

3. Aja.y river Ramnagar to Chha.tris~ 8' 3 
ganda. 19' 17 (40% clay) 

Ditto . Paraipur to Chhatris-
ganda and Ra.mnngt· to 
:Madhaipur. 

351' 270 {20%clay) 

TOTAL . 990 Million tons • 
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RESERVES OF GOOD QUALITY COKING AND SEMI-COKING 
COALS IN VffiGIN AREAS IN INDIAN COALFIELDS. 

BY 

A. B. DuTT, M.Sc., GEOLOGIST, Geological Survey of India. 

In vi<:_w of the varying estimates at different times of good quality 
eoking coals in the different coalfields of India, probably. based on 
insufficient data, the Ministry of Industry and Supply, Government 
of India, in order to have more reliable figures of reserves made 
available for the Conservation of Mettallurgical Coal Committee, 
decided that an investigation should be conducted by the Geological 
Survey of India jointly with the Coal Commissioner's Department 
and the Department of Mines in India, the first named being respon
sible for estimating reserves in virgin areas. The Geological Survey 
took up the investigation accordingly in different coalfields and the 
results obtained are given in the following pages. In this report 
wherever Caking Index has been mentioned it has been given in the 
standard B. S. S. 

I. JHARIA COALFIELD. 

In this coalfield there are only a few proved virgin areas in the 
portion of Barakar rocks from the outcrop of the XII Seam up to the 
Barakars-Barren Measures boundary. The small plot that has been 
left un~orked west of Jharia is very badly burnt and is therefore 
useless m so far as production of coal from it is concemed. Messrs. 
~ird & Co. have proved by borings the Sudomdih and Sawardih a~eas 
m the south-eastem part of this coalfield as also the Aralgaria Colh~ry 
and Central Jherria areas at the> Barakars-Barren Measures junctlOn 
in the central part of the same field. The Sutikdih Colliery area of 
Messrs. Jardine Henderson Ltd. has also been similarly proved. The 
reserves of coal in all the above areas are given below·-

Area.. Reserves in tons. Rcmn.rktl. 

Suda.mdih Colliery 112,000,000 r~ ~, ,,, .. --~ rapidly increasing towo.r~ the 
Sawardih Colliery 18,000,000 south. The mines will requtre c~m-

plete mechanisation for k~orkmg. 
Sutikdih Colliery 19,531.000 Fire in some of tbd wor ·mgs has 

nocessita.ted the closing of the 
Aralgaria. Colliery 7,000,000 mines. 

Q>ntra.l Jherria. 91.000,000 

TOTAL 247,531,000 

It may be noted that the above fi?ures have been a_rnved at 
according to the data supplied by the pnvate concerns and rt has not 
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been possible to check or verify them with independent information 
<>btained by this department. It may also be mentioned t?at the 
Geological Survey was not associated with the party carrymg out 
boring and sampling operations in the above-mentioned ar~as. J>:s 
regards the quality of the coal, the different grades as mentwned m 
the reports placed at our disposal have been taken into account. 
This department, however, accepts no responsibility with regard to 
the reserves and the quality of the seams. 

In addition to the above, the data on the following area, which 
has not been proved, are based on the records of private companies 
in the neighbouring areas. The area is expected to contain the follow
ing quantity of coal:-

Area. 

South Kl\tr~W 

ROfl.erv~ in ton~. Remarks. 

167,f:tW,OOO, Fi~urcs aupplied by Messrs. Bird & 
Co.9 on the basis of boreholes put 
down in the adjoining Bholatand 
nnd l1harblahfLnd areas. The 
Geologicf'.l Sur"t"ey accepts no res-. 
ponsibility with regard to the 
reserveR 1.\nd the quality of the 
1:1Htl.nl8 underground. 

Further there are three virgin areas of 250,375 and 62! bighas 
south of Sitanala, east of Kalithan-Gurgaon and south of Chasnalla 
.collieries respectively, about which no reliable information is avail
able although presumably these may contain some coal seams. There
fore the reserves in them have not been taken into account. 

In the Raniganj measures of the Jharia coalfield the Mohuda 
bottom and top as also the Bharungia are the seams which persist 
in the areas bounded by their respective outcrops. The Mohuda top 
and bottom seam coals have a Caking Index varying from 14 to 16 
and while the Mohuda bottom and Bharungia seams are of Selected 
B grade,' the Mohuda top seam belongs to Grade I. The reserves of 
the three seams in the virgin areas are as follows:-

Average 

Seam. Area in thickness Reserves in tuns. Grade. bighns. in 
feet. 

'Mohuda bottom 17,625 8 70,500,000 Selected B 

.llohuda. top 16.625 10 83,125,000 Grade 1 

Bharungia 11,750 4i 00,437,000 SolOC'ted B 

TOTAL 180,062,000 



94 

In the .Jharia coalfield the possibility of finding coking coals 
beneath the higher measures, i.e., the Barr_en Measures and the 
Raniganj series, at greater depths was considered._ On geolog1?al 
grounds it may be assumed· that the seams contammg good quahty 
coking coals originally continued in thickness and in quality towards 
the dip under the Barren Measures and the Raniganj rocks. It is now 
to be considered at what depths the seams occur and what is the 
condition of the coal in them. So far as is known no borehole data 
are available for the Barakar coal-measures ih this field to a depth 
of 2,000 feet and over under the higher measures. There have been, 
however, some borings by Tatas in the Dungri and Malkera areas and 
by Messrs. Bird & Co. in the Loyabad area through the Barren 
Measures close to the Barakar-Barren Measures boundary. This 
boundary has been proved on structural grounds, substantiated by 
borehole records, to be a faulted one. Tatas boreholes in the Dungri 
area have proved the downthrow of the fault to be about 1,000 feet, 
while in the J arma (23' 43!' : 86' 22') area the throw is nearly 1,200 
feet. In the Malkera area, however the throw of one fault is found 
to be 750 feet, which is considered not to be the total throw due to 
faulting between the Barakars and the Barren Measures. In the 
Dungri area the boreholes have proved only Jhama and dyke in the 
XVIII Seam and no clean coal. Out of four boreholes put down in 
this area only the middle one, e.g., Tatas' B. H. No .. lO, has proved 
8 feet 9 inches of clean coal in the XVII Seam. 

The boreholes put down by Messrs. Bird and Co. in the Phutaha 
area have proved that the fault between the Barakars and the Barren 
Measures has been split into two with a total downthrow of almost 
1,000 feet and that excepting for a small portion of XVIII Seam and 
the XVI Seam all other coal seams down to the XIII Seam are burnt. 
Evidences in the Aralgaria area, west of J;'hutaha, are that the XII 
Seam (7 feet thick) is partially burnt, but the XI Seam (with about 
20 per cent. ash) is absolutely unaffected. The Chirudih borehole 
(No.2), about 2 furlongs east-north-east of Chirudih (23' 45!': 86' 20!'), 
has proved 7 feet 2 inches of Jhama in the XVII Seam leavi,ng only 4 
feet 2 inches of coal with 4 inches of shaly band 1 foot 2 inches from 
top, and burning at the bottom of the XIV Seam. 

The available information from boreholes leads to the conclusion 
that excepting the XVI Seam all seams of coal down to the XII Seam 
are subject to burning to a varying degree, mostly serious. It is 
also a fact that the area between Jharia and Sijua is most affected 
by intrusions. 

In view, therefore, of the insufficient data available from borings 
made through the Barren Measures and from the history of serious 
burning of seams it has been felt that no attempt need be made now 
to calculate the reserves of the coal seams underlying the higher 
measures till more detailed information is available from deep bore
holes. It is considered that a programme of boring to ascertain the 
extent and condition of the coal seams between d~pths of say 2,000 to 
5 000 feet should be immediately drawn up and given effect to. It is 
a~ticipated from geological considerations that the thickness of over-
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burden covering the Barakar coal seams from the XII to the XVill 
Seams at their deepest point of burial in the centre of the Jharia coal 
basin will be between 4,000 feet and 5,000 feet. 

2. RANIGANJ COALFIELD. 

In his more recent paper on " INDIA'S RESERVES OF COAL AND 
RIVER-SAND" (Indian Minerals, Vol. l, No. 2) Dr. E. R. Gee gives 
the reserves of strongly caking coals in the Raniganj coalfield as 
follows:-

Proved and probable reserves 
to a depth of 2,000 feet . . 40,000,000 (approxly.) 

Mr. A. N. Banerjee, Assistant Coal Superintendent, on behalf of 
the Conservation of the Metallurgical Coal Committee, carefully 
investigated the collieries in the Barakar-Chanch area in which the 
Laikdih, Ramnagore and the Begunia seams containing good coking 
coals have been worked. The figures of reserves arrived at by him 
are given below:-

RESERVES IN TONS. 

Collierios. 

Laikdih seam. Chanoh-Begunia. Ramnagore seu.m. seam. 

Laikdih Der.p 16,092,000 - -
New Loikdih 1,885,000 - -
Chanch 24,216,000 7,307,000. -
Victoria 25,796,500 - -
Victoria. West 11,000,000 - 3,950,000 

Begunia 500,000 .5.200,000 -
Ramnagore 4,3JO,OOO - 1,900~000' 

Junkundar 400,000 - -

Toto! 84,189,500 12,507,000 5,850,000 

The total reserves for these three seams are therefore 102,546,50.0 
tohs. The above figures have been calculated by taking into consi
deration the erratic nature of the seam and different thickness 
accepted for calculation after due deliberation. The Laikdih seam, hoW
ever, is said to be 90 feet thick but none of the boreholes proved this 
thickness. In the New Laikdih colliery four boreholes within its area 
of 400 bighas have proved the thick~ess of the Laikdih sea'_ll .as 3.6 

feet, 19 feet, 44 feet and 76 feet. In the Laikdih Deep CollierY ~t 
( upcast) and in No. 3 Pit 71 feet and 24 feet respectively of the Laikdlh 
seam have been proved· also in two boreholes in the same area 76 feet 
and 28 feet of the sean: have been met with. 

~RP&s . G 
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Mr. Banerjee in hi~ calculations has taken into consideration an 
area of 3,863 bighas covering the leaseholds of these collieries situated 
in Bihar. Now, the total area of the portion south of the burnt area 
extending upto the junction of the Barakar river with the Damodar is 
about 5,808 bighas. In the part of the country on the western and 
northern sides of the Barakar and Damodar rivers respectively 
at their common junction no boreholes. l:iave been put-the 
presumption being that the Laikdih seam has been completely 
burnt out. Therefore out of the extra nearly 2,000 bighas hardly 700 
bighas will be found to contain coal which also is very much faulted 
and difficult to extract. It will therefore be over-optimistic to expect 
workable coal in that area. There appears to be no virgin area con
taining the above seams outside the colliery holdings in Bengal. 

It is also not known if the entire thickness of the Laikdih seam 
is of good coking coal. Unless and until the entire thickness of the 
seam is sampled foot by foot to ascertain the exact nature of the coal 
it seems reasonable to base the calculations on the average thickness 
of coal extracted in the workings. The calculations must, therefore, 
be considered as provisional. 

The Kasta seam in the Trans-Ajai section has a total thickness of 
29 feet 8 inches out of which coal forms only 22 feet 2 inches. The 
ash percentage varies from 19·5 to 20·1 and the Caking Index from 
14 to 15. The available reserves of the Kasta seam from north of 
Kasta (23° 49!':87° 4') to Rasuan (23° 47':87° 12!') up to the Ajay 
river and the presumed Barakar-Ironstone shale boundary down to 
a depth of over 1,000 feet are 156,200,000 tons which are inclusive 
of the reserves in working collieries. 

3. BoKARO CoALFIELD. 

The Bokaro coalfield is practically divided by the Lugu Hill 
( l':,. 3200) made up of Panchet rocks into two separate coalfields, and 
the East Bokaro and the West Bokaro coalfields have been so desig· 
nated according to their position with reference to the above hill. 

A. EAST BOKARO COALFIELD. 

In East Bokaro the more important coal seams in downward 
succession are as follows:-

(iii) Kargali seam. 
(ii) Bermo seam. 
( i) Karo seam. 

The Kargali seam coal has an average ash content of nearly 16 
per cent. and has Caking Index varying from 13 to 16. In estimating 
reserves, areas from which coal has already been exploited have been 
l<'!ft out. 
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The reserves of the Kargali seam are as follows:-

Locality. 

Dhoriarca-
Bottom 1{ o.rgo.h 

Kargnli area 

Broknro area-
Eastel'n 

Western. 

Jarangdih area 

Gobindpur area 

Sawangaro& 

Pipradih area 

Kat.hba.ra area. 

Area 
in 

bighas. 

633 

2,045 

1,790 

254 

2,000 

1,330 

2,300 

665 

5,446 

Average 
thickness in Reserves in tons. 

feet. 

34 10,760,000 

70 71,575,000 

90 80,550,000 

100 12,700,000 

100 90,000,000 

4,0 26,600,000 

40 46,000,000 

40 13,300,000 

85 231,412,500 

Total 582,897 ,5CO 

REMARKS. 

Down '0 the Gobindpur 
fault. 

Do. 

Do. 

Do. 

Probable reserves sonth 
of Gobindpur fault; 
seam encountered in a 
shaft 930 ft. deep and 
proved occurring in an 
area down to a. depth of 
nearly 1,500 ft. Work 
abandoned, after explo-
sian, from the middle 
of 1936. 

Down to the Rly. line ; 
depth nearly 2,000 ft. 

Down to a depth of 
2,600 ft. 

Ash about 25%. Down 
to a depth of 1,650 ft. 

Down to n. depth of a boui 
1,660 ft. n.t the Boka.ro 
rivet' and Borea fault. 

N.B.-The figures are provisional as the survey of the Bokaro Coalfield is 
not yet complete and are inclusive of all working collieries in this area. 

G2 
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The Bermo seam coal has ash content of over 27 per cent. and has 
coking properties. The reseryes of the Bermo seam are given 
below:-

Name of Area. 
Average 
thickness 
in feet. 

Average dip. Reserves in tons. REMARKs. 

Dhori o.rea. 30 15" 10,650,000 Down to a. depth of 270 
ft. at the Gobindpur 
fault. 

Kargali area. 30 7" 65,000,000 Down to a depth of 
1,000 ft. at the 
Gobindpur fault. 

Bokaro area 30 n• 72,4:50,000 Down to a depth of 725 
ft. at the Gobindpur 
fnult. 

Gobindpur area . 25 }5° to 20° 26,250,000 Down to a depth of 

' 1.- 2,500 ft. 

Kn.thha.ra. araa . 30 20° to 25° .(6,600,000 Down to a depth of 
2,250 ft. at the Boren 
fault. 

Total 219,950,000 

N .B.-No reserves have been calculated for the S1ladhar hill area as the 
area occupied by the seam is indefinite. For the Kargali and Bokaro areas out 
of a thickness of 40 feet only 30 feet is assumed by deducting shale and shaly 
bands contained in the seam. In the Sawang colliery area a multiple intrusion 
of a mica-peridotite sill is noticed in the seam which appears to be not worth 
working. The Bermo seam lies in an area affected by many faults in the 
Pipradih area where not much ~ood coal is likely to be available. 

The coal of the Karo seam, which has a maximum thickness of 
nearly 100 feet, so far has proved to be of. non-coking variety. Hence 
the reserves have not been calculated. 

B. WEsT BoKARo CoALFIELD. 

In this coalfield several coal seams are occurring.. The Tata Iron 
& Steel Co. are opening up their West Bokaro Coll1ery where they 
propose to work seam Nos. 10, 9 and 8 .. These three s7ams have been 
proved to contain coking coal, the Cakmg Inde;x: var:,:mg for 10 to 15 
and so the Company intend to use the coal m the1r blast furnace 
after washing. 

The thickness of the seams are as follows :-

10 seam 
9 seam 
8 seam 

The washing properties of the coals are good. 

11 feet. 
5l feet. 
9 feet. 
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The Tatas are setting up a washing plant for reducing the ash 
percentage of the coal which is about 15·6 in the 10 seam, so as _to 
make the coal suitable for use in smelting of iron. 

The reserves of the three seams are as follows :-

Scam No. Area in bigbas. Thickness-in feet. Reserves in tons. REMARKS, 

10 7,889 11 37,889,000 

9 7,889 5~ 18,944,500 

8 7,889 9 31,001,830 

Total 87,835,330 

No reserves of other seams are given as they still remain 
unproved, 

4. GIRIDlli COALFIELD. 

In the Giridih coalfield good quality coking coals . occur in the 
Lower and Upper Karharbari seams of varying thickness. Two 
Collieries belonging to the Indian Government Railways are at present 
working in this area. The workable reserves of these two seams from 
two collieries are given below:-

Serampore Colliery. Karharbari Colliery. 
Scam 

Thickness in feet. Reserves in tons. Thickness in feet. Reserves in tons. 

Upper Karharbari 5' 2,325,000 2' 3/iO,OOO 
average 

Lower Karharbari 16'-22' 3,431,000 8'-16' 6,363,336 

Total 5,756,000 Total 6,713,336 

In addition to the above the only virgin property In the south
eastern portion of the Deep Pit area belonging to the Serampore Coal 
Co. and recently acquired by the Indian Government Railways has 
an area of 38·66 bighas where the Lower Karharbari seam, 16 feet 
thick, is present. The available reserves will be 309,280 tons. In 
southern continuation of the Deep Pit there is an area of 130 bighas 
where the reserves of the Lower Karharbari seam having a thickness 
of 16 feet are 1,040,000 tons. . 
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South of the Kolimoran Pit ther~ is a~ area of the Bayra Co~ 
Co. (Proprietors-Bengal Coal Co.) m wh~ch the L~wer Karharban 
seam was previously worked throug~ p1ts. Leavmg the :worked 
portion, the area of 150 bighas contammg the seam, 8 feet th1ck, has 
reserves of 600,000 tons. 

In the west-northwestern part of the field between the properties 
of the Bengal Coal Co. and the Indian Government Railways there 
is a dyke cum fault which has a downthrow to the south 150 feet in 
the northern part diminishing to 0 foot in the south. Further south 
there is another fault running west-northwest-east-southeast, the 
downthrow of which to the south is 600 feet gradually diminishing to 
0 foot in the eastern portion. The areas of the properties belonging 
to the Bengal Coal Co. and the Railways are 350 and 384 bighas 
respectively. 

Considering the fact that the Lower Karharbari seam outcrops at 
the extreme western end of the field and also taking into considera
tion the fact that the Bhadua seam (overlying the Upper Karharbari 
seam) was worked south of the 600 feet fault it can be safely pre
sumed that the Lower Karharbari seam is still preserved in the blocks 
belonging to the two parties. Assuming a thickness of 12 feet of 
the Lower Karharbari seam in tlie Bengal Coal Co.'s area and 8 feet 
in the Railway area the reserves will be approximately 2,100,000 
and 1,536,000' tons. 

The total reserves of the Giridih Coalfield from the Lower and 
Upper Karharbari seams are, therefore, 16,518,616 tons. It may be 
?oted that the above figures have been supplied by the Colliery Super
mtendent, Giridih and checked by this Department. 

The_ C?al Mining Committee of 1937 gave the figures for Girdih 
and J amtJ coalfields together as 20 million tons. The J ainti coalfield, 
th:refore, was visited and examined. A 5-feet seam containing 1 foot 
thick shale band 1 foot from the bottom that is now being worked 
by the Central Jainti Colliery, was sa~pled' after excluding the 
shal~ band. Although the result.~ of the analysis have not yet been 
rece1ved, from the look of the coal it appeared to be of inferior quality 
and so the small reserves of coal from this field have not been taken 
into account. 

5. KANHAN VALLEY CoALFIELD. 

The area consists of the Ghorawari group of collieries to the east 
of the Kanhan river and the Damua-Rakhikol group of collieries 
extending westwards from about half a mile east of the Kanhan river 
and is covered mainly by the Barkar rocks and the Moturs (Barren 
Measures). There appears to be one major seam 10 ft. 3 in. to 14 ft. 
11 in. thick extending from east to west, which is cut off by parallel 
strike faults and subsidiary cross faults. The coal has an average 

' Included in the Railway colliery reserves. 
2 Sampled jointly with Mr. J. M. Dhawan, Assistant Coal Superintendent. 



ash content of 17per·cent. and its Caking Index varies from 11 to 17. 
Sulphur and Phosphorus in the coal do not usually exceed 0·70 per 
cent.· and 0·20 per cent. respectively. The reserves of coal in the 
Kanhan Valley coalfield are as follows :-

Area. 

Damna Block 

Kalichapar Block 

Rakhikol Block 

Gbora.wari Kalan Block 

East N andora Block 

Nimdhana area 

Ghorawari Khurd 

Cbcnkatbari.Pipnria -Nan d u a 
area (mostly covered by 
Moturs) up to about ! a mile 
north of the northern-most 
point of K a.Jicha.par Block 
(.Partly proved by boreholes). 

Extent in 
acre a. 

589.5{ 

1,204.66{ 

99.34 

106.30 

Coal in pillars 

Coal in virgin area . 

Coal in pillars 

Coal in virgin area . 

Coal in pilla.rs 

Coal in virgin and in 
barriers 

Coal (in about 60 
acres). 

Coal in pillara 

2,380 acres Virgin 
coal (approx.) 
(Average 10 ft. 
thick) • 

Total 

6. SouTH KARANPURA CoALFIELD. 

Reserves in ton9. 

1,283,56, 

2,007,632 

1,768,536 

20,174,410 

45,000 

4,272,000 

650,000. 

40,000 

Some coal may be 
present. but the 
quantity is noi 
known. 

Worked out 

35,730,000 

65,931,146 

The Argada top and bottom seams and the Sirka top and bottom 
seams in the Argada-Sirka-Religara-Bhurkunda area in this coalfield 
have an average ash percentage below 20 and the Caking Index of 
the coals usually varies between 5 and 11, rarely being 15 or 16. 
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The reserves of the seams are given below:'--

Average Reserves in tons 
Seam. thickness down to 

in feet. 1,000 ft. 

1. Argada-Sirka. o.rea.-

Arga.da. top and bottom . . 120 90,744,000 

Sirka. top and bottom . 50 34,151,000 

2. Religara-Gidi area-

Argada (?) sea.m . 68 15,740,000 

3. Chordhara area {eastern portion of Bhurkunda.)-

Argada. seam 50 40,512,000 

Sirka soam. 30 20,053,440 

4. Bhurkunda area (centra.l portion)--

Argada seam 50 ~0.256,000 

Argada (A) seam 30 9,115,000 

Argada (B) seam . . 
40 16,207,000 

5. Bhurkunda area (western portion upto Na.lka.ri nala)-

Argada seam 50 20,256,000 

Argada. (A) seam 
30 §.115,000' 

Argada. (B) sen.m . . 20 8,100,000 

Sirka seam . 20 23,632,000 
6. So.unda. area-

Argada seam 
50 13,504,COO 

Argada (A) seam 
30 5,012,700 

Argada (B) seam 
20 2,016,600 

Sirka seam 
30 32,085,900 

7. Porha &rea--

Arga.dt~ seam 
50 40,512,000 

Argada (A) seam 
30 40,095,000 

Arga~a (D) seam . 20 8,100,000 

Total 449,216,640 
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7. RAMGARH CoALFIELD. 
In the Ramgarh coalfield the more prominent coal seams are Rauta, 

Sugia, Semarbera and Mae! seams. The coals are of medium quality 
and are said to be of semi-coking variety. The reserves of the differ
ent seams are as follows:-

s~m. 

1. Rauta. aret\
Upper Rsuta !!'CAm 

2. Sugia-Mahua.tongri area

Upper Sugin. seam 

Lower Sugia. sollm 

3. Dhanberwatoli nrc-a.-

Lodhma seam 

4. Gidhnia.-Soma.rbera· D h a w a i y a
Dha.unt.atanr area-

Lower Dhawaiya sram 

Lower Scmarbera. seam 

upper Semarber~ Ream 

Upper & Lower 1\olnel Seam 

6. Dudhma.tia-Lehritongri-Buohung
dih area-

Lower Dha.waiya seam 

Upper Dhawa.iya seam 

Lehritongri seam 

Ma.el scnm 

Maelseam 

Total 

Average 
thicknes:i 

in foot. 

20 

20 

25 

15 

IO(proved) 

15 

25 

50 

60 

15 

15 

20 

20 

20 

Reserves in 
tons. 

Tons 

RE:-.tA.RKS, 

1,080,920 Down t.o a. depth of 
120 feet \lp to the N. 
Bank of the Damoda.r 
river. 

1,621,3RO Down to 180 ft. depth 
to N. bank of Domodar 
river. 

6,lJ76,800 Down to 200 ft. dept.h 
uptoN. bank of Damo
da.r river. 

4,051,200 Down to 260 ft. depth 

1,620,480 

up to N, bank of Damo
dnr river. 

Down to 130 ft.. depth. 

1,823,000 Down to 100ft., depth. 

9,114,000 Down t.o 100 ft. depth. 

120,430,000 Down to 850 ft. depth 
upto axis of syncline. 

15,405,750 Down to 225 ft. depth 
upto axis of syncline. 

7,291,000 Down to 100ft. depth. 

5,4«9,000 Down to 100 ft. depth. 

2,700,800 Down to 100ft. depth. 

9, 723,000 Down to 100 ft. depth 
in the N .. limb of syn
cline. 

1,891,000 Down to !CO ft.. depth 
in tho S. limb of syncline. 

1----1 

!88,388,330 
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RESERVES EXCLUSIVELY IN VffiGIN AREAS. 

rhe reserves of good coking coals exclusively in virgin areas (ex
cluding. those included in working areas) in the different coalfields 
of India comprising of the Grades, Selected A and B, I and II are 
given below:-

Grades. 

Coalfield. Selected Gr. I. Gr. II. RE~IAUK:i. A&B 

Tons. Tons. Tons. 

Jharia 325,586,000 30,634,000 49,071,000 3,340,000 
tons are 
possibly of 
Gr. III and 
have been 
excluded. 

Ranige.nj Nil Nil Nil 

Giridih 4,019,280 - -
Bokaro-

East - 271,312,500 -
West - 87,836,330 -

'l'otaJ 329,635,280 395,6Sl,830 49,071,000 

NOTES ON RESERVES. 

Calculated by the Investigation Survey Party. 

The Survey Party consisting of representatives from the three 
Organisations-Geological Survey of India, Department of Mines and 
Coal Commissioner's Organisation, viz., Sri A. B. Dutt, Geologist, 
Geological Survey of India, Sri N. G. Chatterjee, Dy. Chief Inspector 
of Mines and Sri D. R. Bagroy, Coal Superintendent, h;we submitted 
their report on reserves of metallurgical coal which is being placed 
on the table for information of all the members (Statement Nos. I 
to VII). 

To work out the reserves following registers were prepared:-
1. Register Nos. 1, 2 and 3-showing the reserves tabulated colliery

wise in Jharia, Raniganj, Giridih and Bokaro Coalfields. 
2. Register Nos. 4 and 5-showing the reserves gradewise and 

seamwise as taken from Registers Nos. 1, 2 and 3. 
A consolidated gradewise statement showing reserves of coking 

coal in working areas in all coalfields, is also enclosed (Statement 
No. V). 

Sri A. B. Dutt has submitted report about reserves estimated by 
him for coal in virgin areas and also for those areas where miz1ing 
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operations have not made such headway. This will be .seen from 
statement No. VI. The Director, Geological Survey of India,-Dr. W. 
D. West, has submitted Sri Dutt's report with a forwarding letter 
which is enclosed herewith. 

RESERVES. 

(a) Virgin Areas-
• {i) Sel. A and B 

(ii) Grade I 
(iii) Grade II 

(b) Working CoUieries
(i) Selected • A' 
(ii) Selected • B' 
(iii) Grade I 
(iv) Grade II 

•. 

329·6 m. tons. 
395·7 m. tons. 

49·1 m. tons. 

404·0 m. tons. 
577·4 m. tons. 
512·9 m. tons. 
504·4 m. tons. 

The total extractible quantities of Selected • A' and 'B' grade coal 
are as follow (vide Statement No. VII). · 

A. Working Collieries-

(i) Allowing for losses witn stowmg 

(in million tons.) 
750·3 

385·0 (ii) Allowing for losses without stowing 

B. Virgin Areas-
(i) Allowing for losses with stowing 263·7 

164·8 (ii) Allowing for losses without stowing 

Details as to how the calculation of figures in each colliery, have 
been made, w!ll be found from the Note attached in each Register. 

Sd./-A. B. Dutt, 
(A. B. Dutt), Geologist, 

Geological Survey of India. 

Sd./-D. R. Bagroy, 
(D. R. Bagroy), 

Coat Superintendent. 

Sd./N. G. Chatterjee, 
(N. G. Chatterjee), 

Dy. Chief Inspector of Mines. 

Sd./- A. B. Guha, 
(A. B. Guha), Member Secretary,. 
Conservation of MetaUurgical 

Coat Committee 

• Thes~ figures include 247 m. tons of coal reserves particular of which 
was supplied by Mesrs Bird & Co. and the Geological Survey of India was not. 
associated during the course of the survey. 
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Appendix-K (i) 
JHARIA COAL FIELDS 

Q.uantity 
vit·giu coal Quantity on 

stHI Pillars. 
available. 

. 
1'ot.l 

quantity 
still 

a.va.ilo.blo 
excluding 

under 
Raihvnys, 

Pu blio Ron<b, 
et1~. 

1,200,000 4,795,000 4,109,000 

4,664,00~ 521,000 5,076,000 

2,700,000 320,000 3,020,000 

8,004,480 3,245,271 10,062,972 

.. 1,095,000 654,26-i 

15,585,000 5,788,000 17,724,000 

-· 

Estimated quantity that 
can be extracted 

economica.l!y. 

With Without 
stowing. stowing. 

4,964,000 2,752,000 

4,148,000 .. 

2,5('7,000 2,114,000 

9,207,222 1,939,977 

897,900 399,070 

14,431,000 10,288,000 

Solid coal 
proved but 

uuexploited. 

.. 

.. 

.. 

.. 

.. 

.. 

.... 
0 
Cl 
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loA. 2,330,000 150,000 2,265,000 2,167,000 1,812,000 .. 

15 • 
.. 2,512,000 19,226,588 I6,64I,2ao 16,918,942 4,780,149 3,850,000 

14.4. 
518,000 1,892,000 1,290,000 1,80fi,OOO 255,000 .. 

14 
72,196,000 49,947,700 49,267,700 45,375,004 11,663,515 84,035,000 

13 
244,350 180,100 255,950 3~8,890 146,372 490,000 

11 &. 10 
3,025,000 300,000 3,325,000 214R·i,OOO .. .. 

To TAL 112,978,830 87,460,659 113,.)90,185 100,314,858 36,150,083 88,975,000 

~-"·--------. 
200,439,489 

Solid coa.l proved but un(':tplnittd 
88,975,000 77,408,250 50,715,750 .. 

TA~ 289,H4,489 !13,590,1 85 182,723,108 86,8ij5,833 .. 
To 
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Appendix-K (i) 
JHARIA COAL FIELDS-contd 

Tota.l 
quantity 

Quantity still Quantity availu.ble 
virgin con.l on excluding still Pillars.• under availahlv. Railways 

Public 
Roads, etc. 

144,300 30E';900 289,200 

452,260 871,800 1,324,050 

228,750 52,500 281,250 

3,286,922 1,173,179 3,792,319 

4,54.5,625 1,869,875 6,520,500 

8,120,534 17,680,180 18,845,962 

56,565 2,20fi 58,760 

20,635,027 27,641,579 36,807,089 

4,880,000 17,000 4,897,000 

Eatim:\tod quantity thAt 
cun be extracted 

eoonomicu.Uy. 

With Without· 
Stowing. Stowing. 

. 390,604 245,820 

1,12!),867 1,081,296 

244,687 225,000 

3,841,713 2,931,017 

5,509,3·15 4,257,800 

21,525,473 13,343,498 

62,884 51,121 

39,454-,555 20,476,1:'8-! 

4,162,000 3,428,000 

--
Solid coal 

provod but 
unexploited. 

.. 

.. 
315,000 

174,500 

2,241,000 

11,434,000 

2,815,000 

7,023,440 

.. 

.... 
0 
(10 



i.l. 

13A. 

13B. 

13 • 

13, 12 & 11 

12 • 

12 .'1; 11 

!1 . 

ll .~ 10 

10 • 

Solid co•! proved but anexploiwd 

GRAND TOTAL OF SEL. A & SEL. B 

TOTAL 

25,674,881 48,92f,032 

1,687,000 27.5,000 

4,279,000 1,801,000 

47,7~9,229 34,736,973 

.. 8,578,000 

36,.556,180 2S,920,999 

29,883,090 13,637,000 

53,820,179 26,782,122 

906,000 2,068,000 

29,191,231 12,384,346 

-----
272,076,663 227,1!!!6,690 

.~ 

499,703,353 

76,754,140 

576,41;7 ,493 

865,871,982 

58,671,509 . 57,897,986 13,027,496 18,488,300 

1,-!.,r,ooo 1,69·!,000 179,000 .. 
4,698,000 5,239,000 2,721,000 275,000 

65,3,!6,902 as,o~7 •• 5e4 32,383,707 13,054,610 

7,960,000 6,862,000 4,77tl,OCO .. 

53,208,251 54,197,290 34,020,660 8,10~,760 

32,5~5,000 35,338,000 15,918,000 1,912,000 

68,889,270 66,(J.!6,489 44,931,318 450,000 

2,352,000 2,128,000 362,000 .. 
35,201,683 34,783,968 zo,or9,92o 10,462,j00 

-·-----

402,184,745 407,215,425 214,429,342 76,754,140 

.. 6f,776,101 43, 7·19,859 .. 

402,184,745 473,991,526 258,179,201 .. 

515,774,930 656,714,634 345,0Mi,034 .. 
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18 
17 
16A. 
161J. 
16 
15A. 
15 
1~ 
13A . 
13B. 
IS 
12 Sl•pdrt) 
2 
2 &: 11 
I 
l k 10 
ft. 8pl. 

0 Sper.itt) 

1 
l 
l 
l 
4 
l 
lO 

Scam. 

G1·•z·l~ I. . 

So lid {\OI.t.l pro\·cd hut. nne:o:pluilfd 

TOTAL 

TOTAT.r 

Appendix-K (i) 
JHARIA COAL FIELDS-contd 

Tot!ll 
quantity 

Quant.it.y still 
available Virgin col\l Qunntitv O!l excluding still pillo.rs. 

availabl~. undo•· 
n,~iJwnys, 

Public ltoJ.ds, 
t•h.·. 

1,478,335 ·12,666 1,518,661 
4,686,·!00 424,000 5,0P5,400 

13,!153,(100 3!)2,00(l 11,866,000 .. .. .. 
7,522,000 2,946,334 !!,437,3a4 
.. .. .. .. .. .. .. .. .. 
20,000 16,000 17,000 

628,000 713,000 1141,000 
1~.276,000 1,171,000 17,689,400 

.. .. .. 

.. 1,241,000 401,000 
2,481,000 1.677,000 2,!100,600 

28,124,9·i6 !0,802,:H2 35,303,770 
.. .. 

18,000 46,000 43,000 
1,073,000 H9,000 1,12!1,000 

14,54-3,200 16,101,000 27,820,33! 

92,803,881 35,683,372 !12,453,499 
'-----v------" 

128,487,253 
65,6.55,960 .. 

-----· 
184,143,213 ll2,453,4Q9 

Estimated {J\l&ntity th~~ot 
ca.n be extracted 

economically. 

With \Vithout 
stowin~. stowinl!:. 

1,323,270 1.165,705 
4,366,408 3,900,5/lO 

10,18R,850 7,386,7ii0 
.. .. 

S,502,080 5,637,2r7 
.. .. .. .. 
.. .. 

32,000 12,000 
1,138,0QO 480,000 

15,592,81l0 11,279,880 .. 
1,055,000 260,000 
3,2S7lJOO 885,04:0 

31,523,444 18,174,424 
.. .. 

58,000 35,000 
1,094,000 8~3,000 

23,454,760 5,431,607 
·-

101,615,612 55,4:81,073 

48,420,685 31,723,897 

1~0,o36,297 81,20~.870 

Solid coal 
proved but 

uuo-sploitcd. 

367,870 
.. 
.. 

1,350,000 
.. 

1,890,000 
1,831,000 
1,5G1,250 .. 
.. 
.. 
378,0GO 

8,248,625 
9,862,000 

:!Q,076,8IO 
1,000,000 
.. .. 

3,590,400 

55,655,960 

.. - .. 

..... ..... 
0 



Appendix-K (i) . 
., Statement No. 1-cm>ld. JH~RIA COAT, FIELDS-contd . . 
<X> .. Total 
~ 

"' 
quantity 

still 
Qnnntitv Quantity ovn.iluhle 

~l•n.m. vjl'gin c~n.l on excluding 
~till Pillar~. undor 

t~vn.iJnble. RBihva.ys, 
Public 

Road<~:, etc. 

Gr.~df 11. 

1R 42R,720 108,468 5311,18S 

16.~. : .. .. .. 
l!iU. .. .. 
15 700,(}.'\0 lfi,l20 480,870 
14 1,0:10,127 2,010,R2.3 0,277,312 
13.\. .. .. .. 
13[1 . ' ' .. .. 
13 

.. 

12 
. s.~Oi,034 851,730 8,!\20,292 

7,9!"12,040 509,379 7,363,792 
12 & n 12,on7,400 4,8R5,300 14,7Uo1,700 
II 12,131,740 6,543,Bt19 15,471,141 
11 & 10 56U,OOO 68,000 42-!,000 
4ft. Sperinl .. 233,000 49,000 249,000 
lOA. 1,104,185 526,330 1,539,~89 

10 17G,93(,,fi52 M,921l,l28 236,322,429 
-·----

TOTAL 226,319,307 112,502,149 201,747,61(~ 

,.....-----..).... -., 
338,821,506 

Solid co:1l pr•.1vNl hut uuClxplnit..·d 157,718,000 .. 
-···-··----·---·--

TOTAL ·196,539,506 291,7H,616 

-

Estimated qunntity t.ha.t 
can be e:s;trn.ctetl 

eC'onomh·n.Uy. 

With Wit.hout 
Stowing. St.owing. 

45-!,909 401,301 
.. .. 
.. .. 
r,os,.to.l . 3nt,313 

Ti,671i,f>21 4,3~0,902 

.. .. 

.. .. 
R,023,674 li,501,3'U 
7,2!\3,925 5,3.;6,46.f. 

14,fiM,220 9,t"llft,0So"i 
15,607,(',02 10,05$,977 

476,000 .. 
244,000 188,000 

1,405,2-'9 l,l2R,:l:i3 
2l6,22S,042 130,872,065 

. 
270,491,441! 168,418,821 

137,2H,660 89,809,260 ---
407,706,106 25!!,31 8,081 

Solid coal 
proved hut 

nnexploitcd. 

... 
1,080,000 
2,700,000 
.. 

1,ROO,OQO 
2,065,000 
.J,7tl!'i,OOO 
4,16:J,GOO 

916,000 .. 
1,370,000 
.. 

60,000 

141,216,500 

167,718,000 

.. 

.. .... ... 



Appendix-K (ii). 
Statement No. n. - RANEEGUNGE COAL FIELD . 

'l'otnl Estimlltcd qunntity thut 
((UILiltity cn.n be extr~tcted 

still ooonomicnlly. 
Solid coal (~w~ntity Qtmut.ity n.vnllnblo 

proved but Seam. virgin co1~1 on oxclm.ling 
st.ill Jlillnns. under unexploited. 

o.y;~j),tl.do. Ruilwny!l, With Without 
Puhlio 8towing. Stowing. 

Ronda, etc. 

Selected .4. 

Laikdih . . I ~.S-l2,ll00 38,231,500 56,2ti0,500 ·t:J,000,7UO 0,098,21){) !!'6,716,000 

l!i.!giiUin. . . . 'i,50U,UOO 0,007,000 12,417,000 10,881,01){1 01051,000 00 

Ha.mnugar . 0 . . . 2,-t;>O,OOO 3,400,COO ·1-,31:3,7(10 O,OS.!J1.100 1,107,000 ---------·----------------·---- --------------
TUT.U. 27,79:?,0tl0 ·17 ,638,500 73,01 1,:!00 68,971,3·10 1~,347,100 26,716,600 

~ .A..-·-----., 
75,·l30,il00 

r 20,71H,Ot1U Xil. 23,2-1-2,020 tli,:!:!~,l:?O Nil 
Si•lirJ cool proved but :me1pl•>it~rl i 

L 10:!,1-lti,.jOO 73,011,200 ~:!,:! 14,200 30,;j70,!!:?0 Nil 

Seleclt.tl B. 

Lr~ikclib . . . . . 3~0.000 100,01)0 o!OO,OOO a1o,ooo 2RO,OOO .. 
~-----...-------.....1 

oiOO,OOIJ 
------- _0 _____ ------

GRAND TOTAL llF SELo A .~ B. 102,;j.lO,UOO 73,411,2UO 82,5G.J,260 30,8GJ,220 .. 



Statement Nti. iii. 

s~am. 

Srlectd :J. 

t.Jppt~r liurhurUurco . • . 
1,.-)'0\'cr 1\urhnrbarol) . • 

ToTAL 

Solitl runltlfO'f'cd but uncX!lloitod . . • 

TOTAL 

Appendix-K (iii). 
lllRIDJH FIELD. 

Quantity Q•l:t!lt.it.y 
\'irgin coal on 

still lliJiar::;, 
U"''UibbJc, 

.. .. 
3,tHl,~IJO 6,253,~36 

1'otal 
qmmtity 

slill 
nYIIilablu 
m.;cluUiug 

nutlet· 
Hnilwa-yt!1 

Public 
Jtoa.~.h, utc. 

.. 
0,7Uii,O:m 

~ -·-
3,G41,200 6,203,836 0,7fJ5,036 

------. 
9,795,03f.i 

2,U75,000 NiJ 

-
12,.170,03~ o,7or.,036 

.. 
l~btimulcJ t!Utlllt·ity thut 

can hc1 oxtrncteJ 
CCOIIOIUically, 

Solid coal 
provec) but 

1\'ith \\'tthuut 
UIIOXtJloitod, 

8to~riug. :Stowiug, 

.. .. 2,075,000 

8,3~ii,780 7,3t0.277 

---------------·---
8,325,780 7,346,277 :?,675,000 

2,::J27,2ii0 l,G2if,7il0 Nil 

10,053,030 8,871,027 Nil 



Statement No, IV, 

Sf':tm. 

8P[P.CterJ n, 
Kargtdi . . . ' . 

01'ade 1 • 

. Kargali . 
12ft. 

TOTAL 

<lrad, II. 

Knrg41i ' . 

Appendix-K (iv). 
HOKARO COAT, FJEJ,D. 

Qul\nfit.v Quantity 
\'irgin cOal on 

still Pillars. 
ll\'tlilal!)(l, 

IRO,~I6 3:12,0!'1_7 
,-·-------"----------, 

-170,77a 

2R2,nt,S,l2fi ':13,034,!'ifi0 

2,10:\!'iOO l,!iOO,I :!fi 

Total .I quantity 
still 

avail<lhlo 
excluding 

undor 
RnilwnyA, 

Public 
Ronds, etc. 

!l.'iS,Rilfi 

2P::J,fi9C,:!~r 

2,0!i2,37Ii 

--------- -------
28·1,103,G2(! 44-,fi00,68:1 2SG,918,01ll 

~----....,.---- -~-~ 

32S, 7C-1,3ll 
,.------'---

,,,sr .. J-,251 I l,OS•f,-IR7 7,0~R.7as 

'---·----.,---·----·--' 
7,tl3K,7:J~ 

F:stimntcd qun.nt.ity that 
cnn ho extrnote<l 
econo~icn.Uy. 

·--
\Vit.h Without 

Stowinp;. Rtowing. 

2R7,Rfl~ 101:4R\l 

221,272,HfiS . 42,812,729 

2,7!'i:l,71D 1,771,42t; 

--
2!?-1,0~0,417 4-l,fiRf,l!H 

li,~I~,!I:'H 3,i'72,·1!J2 

Solid coni 
proved bnt. 

unexJ)loited. 

.. 

.. 
--------

.. 

.. 

---

-..... ... 



Appendix-K (v), 
Statement No. V. 

WORKABtE RESER VEl:! OF COKING COAL IN WORKINU UULLiERlBi:l (11igu 

Sclecttd A. S{llcctcd B. Grade I. Grado H. 
Nnmo of Coalfiold. (Up to 16 per (Up to 17 per (Up to 20 pnr (Up tt' 2·~ pc 

c•nt. ash). cent. ash). cent. ash). cont. nsh). 

I haria . . . . . 289'4 676•5 ISH 4Uti·a 
-A ...., 
Su5·o 

Raniganj (Laikdih, 
Souwa). 

Begunia and Rnrunugflt lO~N ~ 0•4 Nil Nil 

,.... ,._ __ ...., 
102'6 

Giridih . . • 12•6 I Nil Nil Nil _,._ ...., 
12·G 

B okhoro . - Nil I O·b 32B·S 7·9 ,...., __ -----"--------. 
o·; 

-·r·--.-·-

TOTAL 40!·0 I 677•4 512•9 50·1··1 
,... ...., 

08!•4 



Appendl.x-K (v); 
Statement No. V. 

WORKABtE RESEHVES OF COKING COAL IN iYOHKINU CULLiEIUE:> (iligur"s in Millc<>n T•nco). 

Selected A. Selected B. GmUc [. Crudo U. 
Name of Coa.lfiold. (Up to 15 per (Up"' 17 per (Up W 20 pr.r (F I' tc' 24 pee:- ltur..c.t~rk&.. 

cent. ash). cent. ash). ccut. ash). con~. nsh). 

Jbari& . . . . . . 2S9·4 676•5 IS-1•1 41Jii'G 
_.A. -, 

805'0 

Raniganj (Laikdib, Boguoi~ and Rarunu~Br 102•1 ~ 0•4 Nil Nil 
Sc~:~.tns). ,.... Jo. •• -, 

!02·ij 

Giridih . . . . 12'5 I 1-Ul Nil Nil 
--"- ..., 

12·5 

Bokboro . Nil I 0•5 328·g 7•P 
,....---~--- .. 

0•5 -
~··-··-

TOTAL 40!'0 I 577•4 512•0 50-l··l 
,... 

081•4 



Appendix K (vi). 

Statement No. VI. 

· RESERVES OF COKING COAL IN VIRGIN AREAS FURNISHED BY THE GEOLOGICAL SURVEY OF INDIA,_ . 
Selected A RNl'larks. 

N arne of Coalfield. and Grado I. Grade II. 
Selected B. 

haria. . . . . . . . 325,586,000 SO,li:H,OOO 49,071,000 
J 

nignnj . . . . . . . . .. Nil Nil Nil 

G iridih . . . . . . . . 4,0!9,280 .. .. 

okaro . . . . . . .. 271,312,!i00 .. 
B 

est Bokaro . .. 87 ,8:J;J,330 .. 
w 

GRAND TOTAL . 329,635,280 30,1,681,830 49,071,000 



.&ppenmx 1'1.. \VUJ. 

Statement No. Vll. 

QUANTITY (in million tons) WHICH CAN BE EXTRACTED OUT OF THE SELECTED "A" AND SELECTED "R" COAT, 
RESERVES IN WORKING COLLIBRIE8 SHOWN IN STATEMENTS I, II, III & IV. 

"A". 

Quantity Extrnctlblc. 

Na.ruc of Coalfield. Worknhlo Remarks. 
resl'rve~. With Without 

stowing. stowing. 

Jhnrin. (Barakar Sories) , 8fl5·9 o'li6·7 345·0 

Rnnigo.nj . . . . 1U2·!i 82·6 30·0 

-
-

Giridih . . . . . . . . 12·tt 10·7 8·9 

Bokaro . . . . • . . 0·5 0·3 0·2 . . 

TOTAL . 981-4 700·3 385·0 

- ·-----

... ... .., 



StatcJUcut No. Vll-cont<l. 
Append.lx K (vH)-contd. 

QUANTITY (in million tons) WHIC'H MAY BE EXTilAO'l'ED OW' OF THE SELEC'l'J>l>· "A" 
RESBRV!>S IN VIRGIN AREAS SHOWN IN S1'A'l'Bl\lENT VI. 

"B" . 
Qul\ntity Extnt.ctihlc. 

N amo of Coalti.old. \Yorka.ble 
- reservoo. With Without 

stowing. stowing. 

Jhn.ria . . . . 325·6 200·6 lU:!·~ 
Rn,nigo.nj Nil Nil ~'il 
Giridih 4·0 3·2 2·0 
Bokaro . Nil Nil .N-il 
West Boka.ro' . . . . Nil Nil Nil 

'l'OTA.L 329·6 203·7 104-8 

GRAl>'ll TOTAL OF 'A' &; 'B • • 1,311·0 l,Ol4·0 549·8 

• i) WithstowJn lh '"'" -g c lu ba\o been estimated asfollo\\s, 
Lo~s due to barrier, outcrop oo11l and loualcausea • 
Coill£>ry OODIIUillPtion , • , • • • 

. Shaft i>illar,coal locked under Important bulldinl[l', eto. 
LoSB due $o mlnillg • - · · , 

(ll) WfthoutstowJngllhe IO!!Scs have been estiiWltcd &i!follol\-a ·-

Co
LOSll due~ barrler.outorOp coal and Jooaio&usu • •• 

IIJery consumption • • • • • • 

L
ShaftPUiar,ooallooked under important buUdingl.' etc. 

oe.s due to mining • ' 

& 81>11\l'TED "ll" coAL 

Romtt.rkl'l. 

J· .... ~., 

-

l'or cent. • 8 

" G 

Totul 20 

. . Per oeot. • 8 • 36 

Total 50 

.... .... 
co 



Appendix. L (i). 
~I.'OTAI, OUTPUT 0.1!' METALLURGICAL COAL FOH 'fHE YEAH 19{9. 

(GRADEWISE) 

- Selected A. Selected D. Grado I. Grade II. 

January 1949 . . 168,798 404,·164 200,003 179,043 

Fobruu.ry 1949 . 195,321 426,912 239,80•1 208,206' 

March 1949 . 195,-!90 ·1:16,201 244,133 206,652 
.. 

April 1949 HJ7,651 441,026 223,737 207 ,O<.lli 

May 1949 . 186,131 413,0fj<J, 20·!,!)41 lUG, OW 

June 1949 . . 174,718 382,027 2<10,203 101,210 

July 1949 . . 170,510 385,378 230,761 193,914 

August 1949 . 187,186 425,740 220,2tH 210,163 

September 1949 . . . 182,4!J8 4-10,216 223,730 228,391 

October 1949 . 169,601 4!.)",),251 233,710 214,280 

November 1049 . 183,945 414,3:W 233,248 211,406 

December 19{9 . . 204,22~ 455,691 228,726 243,752 

•ToTAL 2,216,082 - 5,048,370 ·2,840,208 .. 2,496,647 . 
--------------

Monthly Average . . 184,674 420,697 236,684 208,054 

... ' • This includes Jhnrut. Coal upto 10 Scum, Giridih Coal, Kargali Scam and Ramuagar, Ltukdih nnd Boguma :Scams of Ru.mganJ Uonl. 

'l'otnl nil 
grad<m. 

1,003,208 

1,070,244 

1,062,672 . 

1,070,002 

1,061,041 

068,223 

9sO,ou3 

1,004,300 

1,074,835 

1,0.10,812 

1,0,12,981 

.1,132,390 
-

. 12,601,307 

1,050,100 

,_. ,_. 

"" 



Ramnngnr Senm 

1U. Average 

Laikdih Soam 

f. Average 

Begunin. Seam . 

• Average 

iridih Coal 

,• Average 

nrgaH Seam 

I. Average 

M 

a 
M 

K 

~ 

. 

·' haria Coni {tTpto 10 Ream) 

~ (.Average . . 

T otal All Seams 

[onthly Average all Seams 

Appendix L (i)-contd. 
TOTAL OUTPUT OF METALLURGICAL COAL FOR THE YEAR 1949-cot!ld. 

(SEAMWISE & GRADEWISE ) 

-- Selected A. Selected B. Grnde I. Gr11de ~I. 

436,92i .. .. .. 
. 30,4ll .. .. .. 

. 146,460 9,606 .. u,l38 

. 12,122 800 .. 428 

77,074 .. .. .. 
6,473 .. .. .. 

. 316,783 .. .. .. 
,. 211,:ms .. .. .. 

. .. 107,603 1,!117 ,81H .. 

. .. 8,959 159,82\ .. 
. 1,239,238 ·t,9!l1,201 02:!,307 2,491,500 

. . . 103,270 410,938 76,803 207,626 

·-· -

- 2,216,082 5,648,370 2,840,208 2,496,647 -----. . . . . . 184,674 420,697 236,684 208,054 

. .. -

Total oil 
grndc~. 

436,927 

36,411 

160,204 

13,3ii0 

77,674 

0,473 

316,783 

20,398 

2,025,304 

68,780 

9,riS4,3H5 

798,697 

-
12,601,307 

l,050,10U 

..... 
'"' 0 



Appendix L (ii). 
STATEMENT S1l0WING DESPATCHES OF METALLURGICAL COAL, BY GRADES TO pRINCIPAL INDUSTRIES 

DlffiiNG THE YEAR 19·19, . 

Class, · Selected A. Selected B, Grade I, Grade II. Total. Avornge. 

Loco . . . 567,28~ 1,152,H'i0 1,830,412 819,813 4,969,659 364,13~ . 
Bunker and EJ<port . . . 269,471 4~-~ •• ;12 381,681 27,939 ),125,009 03,750 

Steel . . . . 489,301 1,701,999 Ol,m6 11,066 2,288,896 !90,796 

Electricity . . . 13,;,386 146,696 26,fi33 M,060 362,675 so,22a 

Pro'fincin.l . 2,2,;0 28,784 23,454 342,0!)2 900,520 99,o49 

Cotton 34,923 25!J,2S2 10,076 266,0<19 M4,R74 47,073 

Pop~r . . . 1i9,8SS 11,000 2,846 2,1ii0 60,902 ri,82U 

~li•oollancoua . . 3,304 5,440 20,007 26,020 G4,440 4,537 

Coke . }3ij,2flrl 271,327 6,978 13,884 427,484 96,024 

Pottery . . . 4,009 13,374 489 003 IS,G35 l,IH6 

Hospit.\1 . . . . 416 1,033 06 632 2,147 170 . 
Ro-rolling 2,n33 15,987 907 700 20,617 1,718 

Distillery • . ' . . 5,408 . 22,336 2,<;15 2,889 33,142 2,762 

Refractory 10,013 4,049 130 14,192 1,183 . 
[unicipa.Jities 1,553 16,196 810 1,118 13,686 1,141 . 

Teo. Gardens 
5,201 2ii,465 1,188 734 32,648 2,721 . . . 

---- ··- .. 
. -.... 



Appendlx-L (ii)-crmtd. 
STA'rEl\lE~'l' SHO\\T~ (; JJE~PATCHES OF .:\IETALLURGfCA L CO"\ L, BY tauDJ~:; 'ro rHI~dr.\ L INDUS;fiiiE!:l 

DL'RlXG THE YEA.l{. 1949-comd. 

Class. Selected A. ~el<'cteu B. Grade I. ·I (irade 11. Tob\l.. Average. 

Engineering 10,(}1;1 2B,\:Ili3 9,677 9,774 1)1:1,47;) ·4,873 

Glass 1 , l .iO 24,3117 :! ,3~!J 1 ,7 1 ~ ::!tl,;)(j-! 2,464 

Cement 13,-!14 92,89.~ :!2,7·~7 26,510 155,566 12,Uli4 

Jute 26,377 80,!.183 2,543 1,03!.1 110,94~ 9,245 

Tobacco 2,478 2,277 41 995 5,791 483 

Cbomical • 3,132 33,613 3,145 18,046 57,936 4,828 
,_. 
t-:l 
~ 

IJdencc 1,4-13 5,604 I,Joo . 12,176 20,778 1,73~ 

Wool ·. 1,613 3,322 6ii l 2,331 7,Ul7 ij(jQ 

Lea.t hcr 2,255 1,464 485 4,204 350 

Enamol 1,313 2,469 152 1,887 5,821 485 

Oil . 2,483 51J,231 7,060 44,419 113,193 U,433 

Soap til) 2,452 589 451 3,561 21J7 

Ordnance. 3,2!.18 147 458 3,903 325 

Brick l ,Hl6 22,078 22,387 356,316 401,947 33,4!Jti 

Food Stuff 340 17,484 8,213 45,109 71 ,146 5,929 

Sugar 863 ll ,6!l8 22,890 31,084 66,1)35 5,545 



Gin ning . .. 
Lim est.ono . . .. 
Ed nra tion . . . 23 

}li c·n . . . 
il . . . 
1hhrr . 3,G33 

'l\D\ . . . 
l c •(' .. 

~~~ .. ( : 

fntc·h . .. 
ilk . . . 41 

niri<'>' . . 21 

' l:\r<"ll . . . 
'uppc·r . 1 ,22i> 

. 
T OT Al . } ,i !\2,0!13 

111 593 12,072 

53 601 16,334 

1,744 279 922 

!i!i6 !10 2,1 G7 

2,3!iS R2 !l43 

1,388 2 l !l 1 ,8G!l 

126 . . .. 
l!l,442 J,l)fi;; l ,S!i5 

.. .. .. 
1R2 .. 44 

!l!)O .. 22 

!);)4 .. 117 

242 .. 423 

.. . . . . 

4,!'i3:'.i,3i :'.i 2,!'iOR,293 2.1 :'.i8,754 

12,776 

16,988 

2,968 
.. 

2,813 

:t,383 

7, 10!)• 

126 

22,81}2 

. . 
226 

1,053 

(l!)2 

6{',5 

J , 22fi 

JO,OM,5lli 

1 ,06 • 

. 1,41 6 

2-i i 

23 

2S' 2 

69 2 

l , fl 

l 1 

04 

.. 
)!) 

88 

fii 

(){) 

102 

nJ:;,:Jm 

X coTF..-ln compil illj!' th<> fi~nr<'~ nf Jndw~try .wi~oe- clc·spt~ tdlf'·' o f )l c·l :• llnr~icnl ('o.d " frt• m c·, ,IJ ic·ri•·s. IJ' lfl llt itic·s o f flf'<'- hi H · or ('<•Untr·y Hh:lltn H art).( '.,.kt· 
o !'<p.'l t<' lll'<i t n th f' hulu:;hic·~ l11\ \'<' a l ... o )l('('n inch ul l'd, i>.t' c· <>ll i' C' I1in~ tl1c rtn :Hllitic"' ., f H a rd -•··• k r· tl•·•pa tc-lor·d . int n cprant it i f'.~ of ( 'onls u sc·d in m nk inl! 
it . (.)118llt it ir·R nf ( 'nniA U~i·d h_v <"o lli<'ti<'s in m a killl[ 'HH>-h iH· nr ( 'o rmt r y B!•n ttll H :.. cl -Co kt· u r·t· llc•t. tlu·r••f••rf' , indn rfN I ;n th<' fil!tln·~ to( r l r·~r,:~ t rhl'.• lmt.l~r 
thf' h •·Ml'('UKE' ; n citlu·t" nr•· th~<' q tHintitir·R m rntir.n r·d u lllk t ~r·Jl1r·uH· l·f'a tl• R.• lloa t w .. u ld 1 ... tloq oloc·a t i"" nncl w••lllcl inlln t •· t l•f' ••·lui. li ••W•·I•·r . ~< 
l:f' J'" ""'''III;I t r·mf"lll · " ··Wi ll L! fJIIfllot i t i;·s c.r c· .. [,,, u .;r-d '·.v (·· ·U···rio:• i ll rw .l;in!! Ht·l' -lti \f• " '" ' ( 'f•HI IIty Hl on flfl l 't ola· ; .. lf Jiidf· ' '"' r .. r irrfnr u.u t iulf 



. Appendix L (iii), 
R'L\.'fE~J:EN'i' SHOWUil1 ~iE'fALLUHGICAL' COAL* (Grade-wise) us~;D llY JJEE-H!VE PLA~'fs & COUN'i'HY 

BHATT \l::l DURING THE YEAH 1949 . . 
Grade, January. Ji'cbruary. llurob. April. Muy. JUne. 

-.. 

{Bee-hive Plunl• .. .. .. .. .. .. 
~~·lt•t•l(\d ' .A ' 

Country Bhuttua .. .. .. .. .. .. 

{Bee-hive Plunl• 0,35J ii,355 5,355 5,355 G,35G G,3UG 
tidcclcU ' ]3 ' 

Country BhattH."J 1,001:1 l,UU~ l,UUS l,OOS l,OUS l,Out~ 

{Bee-hive Plants 1,4.00 1,400 1,400 1,·100 1,·100 'l,lOO 
Gn1do-I 

' Counh·y llhuttns 470 470 476 47U 476 470 

. {Bee-hive Plants , 0,246 5,246 5,246 0,246 5,~4.6 G,24G 
GrnUc-11 

Country lllmttns 1,400 I,..tuo l,.J.UO 1,4UO 1,400 l,lUO 

{Bee-hive Plants 12,001 12,001 12,001 12,001 12,001 12,001 
ToTAr. 

Canntt•y Blmttas .. · 2,974 2,074 9,974 2,074 2,974 2,074 

GnAND ToTAL . J4.,076 14,U75 14,970 14,970 14,07o 14,970 
-



Appendix L (iii)-contd, 
:,l'J'AT].;MKNT :,lHUWING >IU<;TALLUlW!CAL COAT, (Gradc-wiHc) USED BY BI!:!!:-HIVE PLANTS & COUN'rRY 

BHATT AS DURING THE YEAR 1949.-contd. 
I 

Grade. July. August. September. Ocwbcr. November. Dcccn1bcr. 

{Bee-hive l'lnnli - .. .. .. .. .. .. 
Se1ooted • A ' 

Colmtry Bha.Uua .. .. .. .. .. . . 
' 

{ llcc-hivo l'lunts U,3UU 6,300 u,auu 0,300 u,3uu U,3i'.i6 
SclcctCll · .B ' 

L Country Blmttus 1,008 1,008 1,008 1,008 I,OOM 1,0\JB 

. { Bec.hivo l'ltutl.<! 1,400 1,400 1,400 1,4l~l 1,400 1,-100 
Grado-1 

Country Bba.tt.ns 470 47U 470 470 47ij 470 

{llro·hivo l'lnul• 6,240 G,246 n,uo 0,246 li,246 U,246 
Grade-II 

Counf.ry JJhnLtns 1,400 1,!00 1,400 1,400 1,·190 1,490 . 
• [ Bce-bi\•c l'lant.s 12,001 12,001 12,0\11 12,001 12,001 12,001 

'l'oTAL 
l Country Bhattas 2,974 2,974 2,974 2,974 2,974 2,974 

Gru.ND ToTAL 14,975 14,975 14,975 14,975 14,975 I4,97u 

* ApiJroXimntc l~jgurcs. 

Total. 

.. 

.. 

ru,:mo 

12,0UO 

16,800 

li, 712 

62,t102 

17,880 

144,012 

3u,oss 

179,700 



SNTEC\f, , Appendix--L (iv) . 
• . '· hNT SHOWING DESPATCHES OF SEL. 'A' GRADE 1\!ETAI,LURGICAL COAT, TO 'IMPORTANT INDUSTRIRS, 

URIN . D 'G THE YEAR 19•19. 
. 

Class. Jtumowy. Februn.ry. :Murch. April, Moy. June. July. 

LOC'O .ii,Oti2 41,162 :il\,764 66,484 63,594 57,173 fi0,4GO 

XX & SS J.i,G!lil !l,S:!H 12,340 21,!134 31,!184 22,218 2S,S29 

STL 14,866 20,Sfi4. 3S,474 44-,012 4.7,liSS 46,111 48,214 

ELC :!O,IiG2 0,702 10,028 R,910 12,074 10,416 10,523 

PROY. 137 
. 

37 39 '191 
2RO 20;1 200· 

COT :1.12!) 1,091 IO,:lSO l,G70 2,:Hi3 1,598 .1,129 

PPR , 2,385 3,230 •l,9fl5 li,224 3,405 7,340 3,710 

MIS . lfl7 3GG 290 286 223 02 6.16-

COKE 111.771 10,!124 12,!i29 H-,O:iO 11,811 11,000 10,870 

l"~O'.C 2:ls 4;jQ fi76 3iH 812 227 333 

HOS . 44 43 44 19 2GG .. .. 
RRL :ISO 250 201 6.1 348 701 171 

DIST . 2GI 300 441 340 281 470 3D:i 

REF 1.331 1,173 1,416 765 950 87 471 .. 

MWW HY.l 00 1,029 21 41 42 64-

TEA. 44 1,383 1,66!1 132 88 401 OS 

. -. . -. .. . 



Appendix-· ·I; ti'v)=-cohta: 
0> cc Cln.'ls. August. 8eptemheL'_. October •. , November. Decen1~r_. Total. Average. 

~ 
"' 

. 

LOCO . . . . . 39,i12 43,11~ 41,309 36,053 40,34-:J 567,284 4.7,274 

XX &SS . . . 31,811 22,050 26,596 23,663 14,123 260,471 :H,706 

STL . . . . . 48,743 48,961 42,326 39,761 42,489 483,301 40,275 

ELC . . . . 10,227 12,320 7,841 10,864 11;015 135,386 11,282 

PROV . 101 132 200 367 266 2,250 188 

COT . . . 2,299 2,841 2,698 2,236 697 34,923 2,910 

PPR . . 5,48".! 4,4:45 4,230 3,082 3,700 03,888 4,491 

MIS H8 199 364 368 3G5 3,304 :!7.5 

()0KE . . 12,837 11,646 10,"8 8,884 8,535 13ii,296 11,270 

POT 66 325 313 218 288 4,009 i,334 

HOS . . - .. .. .. .. .. 416 -35 

RRL . . 160 306 343 1+7 148 2,933 244 

DIST 2!19 638 767 1,09'2 235 5,408 451 

REF 
.... -, 

698 ' 1,500 1,204 ·' 313 105 '10,013 834 -- .-.- --4----·---·-·- ~--~y--
.. -----_____ _.. ___ 

1--- --- - -·~----

MWW '94 22 20 - 21 1,553 129 
' . •' 3~6 aal '!Iss 125 . . ~-

'438 TEA ' .. . ' ,, ._., 286 5,261" . . 
" : 



Appendix-L (iv)---rotttd .. 
STATEl!E!\T SHOWI!\G DESP.1TCHJ::S OF l"EL. 'A' GRADE METALLlJRGICAL COAL TO ·I~PORTA~"T IXDUSTRJES• 

DGRL~G THE YEAR 19!9---c:o"td. 

( ·~a~~ . Ja.nuary. Febru.ary. Yare h . . ~pr il . }{ 14 ~. 

I 
June • July. 

J:::'\G . 
I 

2S7 I 2(14 ).199 613 f.:l!l 43:! 5.'>4 

GUS . . . . . 
I 

:n 2~0 so 71 t'4 17-l 113 

ni'J' . . . J,.i!l3 ~.709 1:.'9 .:il8 3M> 1,177 1,43,.; 

Jt"T . . . I .. ,-...,_, :?.2(14 1 ,0~· 1,394 :.!.6:l8 l, ..... ,o 2.3. .. ·5 

TOB . . . ·~ 744 62.1 - 5:!0 128 -
Dl:F . . . - 6!! .->IS - - 43 40 

WoL . . . 46 :.!3 137 - 173 :! .... ,:; :!4 

LTH . . :.!1!! - 46 141 2HO :.!16 :.!17 

E:\M . . . us :?I JS~ - :!14 00 1:!4 

(ILE . . . . . ·~ ti.5 :.!(12 543 :.!H7 301 2.W 

~OP . . 2:.? "' - - .. .. .. 
<JRU . . . . . - 252 tj()() 19 - - -
BRK. . !?2 :.!4 :.!0 30 - 43 48 

POD . . .--,6 - ).-,o 46 - - t-8 

CHY . . . . !Sti4 .'iifi J l5 o~;; !! 11:! 45 437 

8 l"G . . . . . . . . . 43 .. . . .. . . . . .. 



C!a'IS. 

E~G . . . . . . 
GLS . . . . . 

C~lT . . . . . 
Jll"!' . . . . . . 

TOK . . . . 
DEl-' . . . . . . 
WOL - . . . . 

I .TH . . . . 

}::~:\{ . . . . 
ou: . . . 
f;O)• . . 
{)ttl) . . 
IHU~ . 
t 'ol• . . 

t'H" . 

. 

. 

. 

. 

. 

. 

. 
. 

. 
. 

i 

Appendix-· L (iv)-co?·ltd. 

August. SepttJmber. 

7:!7 tjS; 

- ··~ 
) .)j' I ,3.-•li 

3,0!1!1 ),itiO 

- - · 

"14 3-Ui 

J,W 41 :? 

:!.>Jol "'"' 
Ill !II 

:Jt>j :!1 

I 
.. . . 

1'14 ,.. .. 

•···· I 
:!~.-; 

- -
I 

. . 

- - I 
-41 M I j 

October. 

l ,:!j'J I 
:!:! I 

J,S-4!:1 

4,0;!tj 

:.!t 

~u I 
I 

13.) 

l!tS 

113 

t)j 

I . . I 
I 

·- i 

1~:! I 
! . . 

I . . 
I 

Hl!·l) 

XovembPr D~cember. 

).Mol;; J,tiiJ:I 

tti S-t 

5!•:1 l,.:i l :! 

3.~:~6 1,-4:!:.! 

·- -
:r:-4 :l!tM 

i ... -. I :,?114 
I 

31,1) 
I 

:!~~ I 
:!00 I "" I ~\i :!:I 

I 

1 .. l ... 
I 

4fnf ! 1,14.11 

:!4 I . .... 

I .. .. 
I 
I .. . . I 

• ::!1 J 

Total. 

10,001 

1' t;JO 

Ja,-ttt 

:!6,3"7i 

:!,tj'8 I 
1,-H:t 

l,tH:l 

.... ---·- '-'·J 

J,:ll :l 

2,4S3 

ti!l 

:1, :.~~14 

1, 1 t;6 

~0 

3.1:t! 

A•era~. 

838 . 

96 

1,1 J 8 

t,l9~ 

:!It; 

1:!0 

134 

l!U( 

)1 9 

:!07 

6 

.... --• J 

M 

::3 . 

:.'H I 

--· . -



· -App-trnarx-=L{iv)-contil . 
STATEMENT SHOWING DESPATCHES OF SEL. •A' GRADE !IETALLVRGICAL COAL TO 'IMPORTANT INDUSTRIES' 

DURING THE YEAR 1949-<Jonc/d. 

GIX 

L!!!S 

EDU 

MCA 

JAL 

RUB 

TRM 

ICE 

GAS 

MAT 

SLK 

DAR 

STH 

CPR 

ct .... Ju.nuary. February. March. 

23 

1,888 467 

21 

April. May. June. July •.• 

.. 
... 

112 92 

··. 

··. 

-· --·~· -~- --·- -~ ---
. ·- ---·----··-- ·--T(¥1:'-!s:Jr--- ~-~-- -=-- ·7·;-- · --J.28~73o·· ---·10Q;74ti- -~156;310 ··-159-;Q{ff ·----1;",1'~468" 163,260 163,7:37 

': . ' , 

.... ..... ... 



GIK 

L.'dfl 

EDU 

MCA 

JAL 

RUB 

TRM 

ICE 

GAS 

MAT 

SLK 

DAR 

STH 

CPR 

Class. 

.. 

·-·-- ----·----·----·-c-

TOTAL 

August. September. October.· November. December. 

260 161 245 233 131 

721 

Total. 

23 

3,633 

.. 

41 

. 21 

1,225 

Average. · 

303 

..... 

.. 

10:! 

-----1-------·-- ·----- --·-·-·· ----· . ---1··----
'!. : \ .. 

t'54,555 147,062 

---~-r---~--1--------~--~---r------i-----~~---~--. ',J )• 

158,977. 
. ' 

131,063 1,782,093 148,508 ... , ... ' 

..... .., ... 



·-Appendix-=L Tv) . • . 
STATEl\IENT SHOWING DESPATCHES 01 SEL. "B"• GRADE METALLURGICAL <;OAL TO 'IMPORTANT INDUSTRIES' 

DURING THE YE!R 1949 . . 

Class. January. l''cbruary. :\laroh. April. May •. June. July. 

LOCO . 64,0~3 s:-J,067 93,i56 69,903 88,458 66,788 105,788 

XX& Btmkttr 37,965 3<,Ht>t 33,597 .• 0,430 34,031 37,517 46,114 

STL 1«,6ui 133,0:~:! t.i:J.~.U) 13<,426 1.4.0,657 130,278 169,357 

ELV 10,1!1:! g,o5I 16,2!16 JO,:!d3 H,030 . 7,830 11,602' 

PROV :!,406 1,557 ' 3,:!~7 1,923 .. 1,180 . 2,435 . 2,219 

COT 1~.3.ili 9,06:l 10,:!73 U,7.3 .1_6,75H 20,886 24,814 

PPR . 3M:! Ill 7/fj' 748 431 1,31 ~ 201 

~UlS . . l,OtJ3 i!l:'i ti:Ji 1,2;)5 190 750 19 

COKE :!0,180 19,Sil 2:!.0.17 :!4,471 22,329 26,155 24,930 

POT . 7-12 696 li!l:! 4.)6 1,438 1,999 2,113 

ROO . 19 - :!:! :?3 43 43 196. 

RRJ. . 654 SIO !168 1,08:! 1,768 2,665 1,861 

DT~ 
1,239 l,Uit-1 :!,o:r; 1,857 1,501 862 1, 79T. 

REF 75 277 309 :10~ :~:?Sl 698 ow 

~IWW . suo 1,584 ti•l'J l,l.2:? 868 982 -!Q.i 

TEA 778 156 88 2,728 l,j97 1,967 5,028 



Appendix-L ·(v)-"'CM!td; 

Class. August. September. October. November. December. Total. itvcmge. 

LOCO . . . 108,840 121,447 110,704 100,627 138,849 1,152,1.30 9U,013 

XX & Bunker . . 39,216 4'7,070 47,001 34,227 23,4MO 405,512 37,959 

STL . . . 166,598 140,340. )(0,685 113,616 130,104 1,701,993 141,833 

~:LC . . 11,5.70 13,291 13,171 13,898 14-,977 146.696 12,22,j 

PROV. . . . 1,778 1,194 2,3:25 4,347 4,123 28,784 2,399 

COT 20,669 31,176 27,248 28,751 25,4{16 253,232 21,103 
I 

PPR . 2,150 1,866 .),486 838 698 11.009 917 

-
.MIS . .. 147 133 160 llu 155 5,449 404 

COKE . . . 23,442 17,766 20,001 24,166 26,011 271,327 22,Hll 

POT . . . . . . 2,080 807 837 911 603 13,374 l,lll,i 

HOB . . . . . . . 112 127 18 -259 . ·169 1,033 ·1;\1 

RRL . . . . ,,094 1,896 1,014 869 1,308 15,987 1,332 

DIS . . . 1,879 2,822 3,257 2,9().1 1,163 22,336 1,861 

REF . . . 775 88 307 Ill 137 .,049 337 

- -----~ ----- --·----- ·-----~- --------~ - . -- ---- ----·-
MWW . . .. 629. 17.7 233 1,566 1,158 10,196 850 

i,093 
, .. . '' ' ·25;4~5 " .- ~ ~2,122 

TEA . ' 3,926 4,775 2,922 208 
' 



- ·Appendtt=L (V)~ntil:- . . 
STATKME~T SHOWI~G DESPATOHI!:" OF SEL. "B" GRADE METALLURGIOAL GOAL TO 'IMPORTANT lNDUSTRIES' 

DUlU~G THI!: YEAR 1949 

Class. Ja.nuary. February. March. April. " M•Y· June. July. 

ENG . 1,120 8~8 ~,U7 81~ 1,031 2,745 2,257 

GLS . . 1,041 1,307 3,969 1,827 2,099 2,278 2,531 

OMT . . . 1,719 ,10,091 Ll0,459 4,695 6,199 9,Q29 16,834 . 
JUT . . 6,75~. 4,082 7,94~ 8,080 . 7,068 7,334 . 9,652 

TOB . . . . - - 480 679 22 361 69 

CfU[ . . . &1,481 1,272 2,555 4,983 3,100 2,388. 4,268 

DEF . . 157 .. ': 43 1,048 4:?1 604 810 

\VOL a7~ 394 220 262 .:JOB 702 220 

LTH . . 24 6~ 40 174 69 19 

ElB! 110 13Q 25 171 3;i0 133 :?4 

OIL ... 3,044 6,~77 3,23? ~. 75~ . 5,297 i,titiS 

80P . . 90 131 471 }H2 2ti~ 108 114 

CPR . . .. " .. .. .. .. .. 
ORD .. .. .. .. .. .. .. 
BRK . . J79 - 649 724: 62 737 3,282-

l'QI)_ __ -·- --- -· ··-·- ------·· ·-···--... --.-.----··-· -- -~-- .. 630. ~-ill--- • 1,216- - -995 . - - 1,085 .. ---2.~77 --l,4.J.3. 
·'I. 



-
qass. August. Sep~ember. Octol,er. November. December. TotA.l. Average. 

ENG . - '· . 3,002 2,979 4,006 3,284 3,772 28,963 !1,414, 

OLS . " . . • 2,662 1,224 1,82~ 2,226 1,315 24,307 2,026 

CMT . . . . ' 0,401 6,549 3,310 2,912 13,697 92,891i 7,741 

JUT . . . • • 7,626 4,9:14 6,017 6,700 4,7+1 80,083 6,749 

TOB . . . . 244 103 164 . . 17li 2,277 100 

CHM . . . 3,4:l7 l,9o'i2 2,474 9,191 2 • .'il2 33,613 2,810 

DEF . 7:!7 B:IO 664 27J; 135 ii,6U4 471 

wor: 170 no .. 00 113 3,322 2i7 

LTH . . . 81 89 21 032 3fil 1,464 122 

EN~! . . li!'i3 89 239 243 lOU 2,469 20!1 

OIL . . . . 8,887 .6,663 3,697 4.493 4-,615 69,231 4,030 

ROP 441 .46 208 106 129 2,452 20-i 

·OPR . . .. .. .. .. --•. .. .. .. .. .. .. 
ORD . . .. .. .. .. 147 147 12 

DRK . 9,064 2,f02 3,247 1,467 215 22,078 1,840 

l'OD . l,r.84 1.345 1,164 1,424 2,207 17,484 1,457 
' 



Appendix-L (v) 
tiTAT!>MEN't llliOWlNG Dll:i:il'A'H;lfEtl m· t>EL. "ll" GRADE iiiETALLUl\UlGAL COAL TO •nll'OR'l'A.t\'r l.NDUS'rlUEti' 

DURING THE Yl•'AR 1949 , 

Cl&s•. January. Jo'e bruary. i\lurob. April, . .May. June. July. 

::lUG . . . . . . 770 259 4~ ~38 Hlti 618 1,663 

01.'1 . . . .. .. .. 64 25 .. .. 
L:M!:I . . . .. .. .. .. .. .. .. 
EDU • . . 71 ti:l IU :.!1 -14 132 66:! 

~lCA . . . . . .. .. 67 U4 64 86 .. 
JAL . . . . . . .. !!3 Ill HW 3~6 87 2UO 

RUB . . . . . . . . 45 67 46 67 170 sp 286 

TRM 4~ . . . .. 84 ... . .. .. .. 
ICE . • . • . 4:JU 3!!6 ~:.! !.1·!7 3,107 :!,644 4,173 

GAS . . . • . .. .. .. .. .. .. . . 
)IA'.r . . . . . :!4 :.!4 .. ;!:.! .. .. till 

l:lLK . . 1M 46 .. .. 05 46 81 . . 
DAR . . . :.!3 23 .. 20 22 10 268 . 
STH . • . . . • . .. ... .. .. 20 .. .. 

313,029 3Hl,.t-o7 
. 

aso,Gt.H 331\,016 35fl.5!i6 345,948 4u3,096 TOTAL 



~UG 

G 

L 

B 

IN 

M~ 

•'DU 

MUA 

JAL 

RUB 

Tl\M 

ICE 

GAB 

MAT 

SLK 

DAR 

STH-

Class, 

' 

. 

. 
: 

. . . 

' . 
.. 

. . 

TOTAL 

- . 

August·. t:lcp~embl.lr, 

1,709 l,U14 

.. .. 

.. :!U 

IG3 uu 
60 71) 

768 .U!) 

:!35 lOS 

.. .. . 

3,l83 2,081:S 
-.. . .. 

22 .. 
62 l3U 

112 23 

.. l32 

---

44!,210 416,834 .
1 

.. ' 

- . 

Ucbobcr. · November. Docowbor. 'fotal. AvcJ.·ttgo. 

2,1:!8 61.1·1 1,;!31) ll,6U~ U7G 

.. 22 .. 111 u 
27 . . .. 53 •1 

88 88 :ma 1,744 HG 

su 18 .. 660 16 

108 214 162 2,31i8 1U7 

su 68. 100 1,388 J 16 

.. ·-· . . .. l:!(.i 11 

1.,494 501 623 19,,!2 1,620 
. .. ··- .. . . . . 

21 .. .. 182 16 

·l.H 13_0 116 0!.10 83 

.. 23 ~I 5G4 46 

.. 00 24 242 20 

-· + - ----
.406,026. -Mu,ou2 · 

I 
.· 405,500 4,535,375 377;948 



Appendix-L (vi) 
STATE.1mXT SHOWING DESPATCHES 01<' GRADE I METAf,LURGIUAL COAL TO •IMPORTANT INDUSTRIEk': 

DURING THE YEe\R 1949 • . 
Ciii!1S. J·anunry. l!'ebruary. March. Apt·il. Mny. June. Jni,l'• 

LOt:O 180,274 143,697 154,2-!6 141,<37 100,12,2 138,034 1GL,079 

XX-SS . ~8.394 28,331 29.491 . ._30,013 31,388 42,190 "45,401 

STL U,773 2,313 9,790 4,74U 8,334 4,419 3,818 

ELC - 1,540 2,728 6,02~ 4-,882 3,7uQ 2,020 

PROV. . . . 1,7fi5 2,190 3,130 1,183 I ,417 ooc; .1,450 . . 
0011 . . . • 420 121 1,3lil 200 018 2,142 I,Jl.7 

PPR . . . . . .2Rl 22 102 00 57(1 lOS -
MIS . . U7 519 972 770 l,tiS2 2,fil.J. 3,1GO 

C'OKE . . . 4X!l 621 l,Oti2 609 7-18 989 802 

POT . . . .' - HiO - 22 ·- - 20 

I! OS . . 21 - - 2~ - -
RRL 2:J 22 - -· li43 ·H Ul 

DIS . 38 a•l•) 36 24 154. 383 U\7 

REF . - -· - - ~ -s:~ -17 

llWW . . - - ISO - 20G ·13 ]58 

rEA • . . . 5~3 - 12S - --I 
-

• 

,_. 
"" 00 



oco L 

·X 

s 
x-ss 

'CJ:L 

m.c 
PROV. 

OOT 

~PR 

MIS 
' 

IJOKE 

POT 

HOS 

RRL 

DIS 

REF 

.MWW 

TEA 

.. -

-

. 

. 

: 
. 
; 

. 

. 

. 

-· 

. 

. 
. . 
. . 
. . 

0 

. . 

. . 

. . 
-. . 

; 

. . 

. . 

. . 

Class. 

. . 

. 
: ; . . 
. . . . ; 

. . . . . 
. ' . 

; 

. 0 . . 
; . . . . 
. . . 
. . 0 . . 

0 . 
. . . . 
' . . ... --. . . 

--
Auguat. , September, October. November. 

132o603 10\.1,281 17lo7!3 1uUol32 

46os.!O 19,197 16,426 20,286 

7,838 0,891 . 9,706 0,180 

Ui50 1,486 234: 977 
0 

1,251 2,400 . 3,052 1,922 

1,26D 1,671 !,p26 316 

840 70 673 - ,,., 

3,163 1,135 2,120 1,727 

1,243 - 286 -
67 86 46 43 

. ' 
23 - - ·-
88 - 101 ·43 

174 228 213 238 

- - - -
. ... ---- - ~ ~--

148 84 .~ -
- 451 86 

- --· 

December. Total. 

139.294 1o8:!0o412 

16,724 381,661 

11,710 '.01,676 

1,407 26,633 

2,290 23,454 

434 -10o67U 

131 2,846 

2o329 -20,067 

- 6,978 

45 '~89 

- •60 

42 997. 

632 2,516 

- 130 
-·------------- 819 

' '1;188 -

Avorp.gu. 

152,03·1 

. 31,807 

!7,031. 

2,211 

1,966 

8\10 

237 

-1,672 

082 

41 

·u 
83 

210 

II 
!------- ---

li8 

! 
99 

.... 
"' "' 



-Appendix-L- (vi) 
STATEMENT SHOWING DESPATCHES OF GRADE I MI~TALLURGICAL COAL TO •IMPORTANT INDUSTRIES' 

DURING THE YEAR 1949. 

Class. January. Fobruary. March . April. May. June: July. 

. 

ENG . . . : . 463 :l!iS 458 40.7 1,410 672 060 

GLS . . . . . . : 615 154 493 46 253 111 373 

CMT . . . 2,021 468 1,586 4,345 2,551 2,277 -
JUT, ; . . . . : ; . . 1,216 672 125 - 81 38 

' TOB . ; . . . . - - - - -41 - -
CHM . . . . . ; . 371 304 444 610 297 Gll 329 

DEF . . . . ; 
' 19 - .115 39 240 - GIG 

WOL · . . . . . ; . . - - 388 107 71 

LTH . . ' . . ; ·- - - - - -- -
ENM . ~ • • . ; ; - ·- - - 23 - -
OIL . . - 465 766 499 .1,092 66! 637 

SOP . . ; 4ti8 23 - - - 21 23 

CPR . . . - - - - - - -
ORD . . - - -- - - - -
BRK . . 1,240 609 l,ft70 1,477 187 - 1,983 

FOD . l,ii20 1,141 404 376 83G 6tu 1,676 

- -- .. 



. ---

E NO 

u L!! 

Thi'.r c 
JUT 

TOB 

cmt 
DEF 

,WOL 

LTH 

ENM 

OIL 

SOP 

CPR 

ORD 

BRK 

FOD 

- . -· . 

Ola11a. 

. 

. . . 
. . . . 

. . 
.. ., ., 

. 

. ., . 
. 

. 

. 
. 

., 

. . 

------- -------~--------- ---

' 

August. September, 

I,OUII . 1,317 

400 44 

1,909 2,090 

84 -

- -
41 174 

349 228 

- sr. 

- -. 

22 4Jl 

67•! ·1;144 

22 -

- -
23 4lfi 

- . . ~-. ----- ---- --· . -. --
5,468 3,664, 

• 433 . 21R 

October, November. December. Total . Average. 

. .. 904 607 1,040 0,677 HOB . 

- - - 2,389 199 

1,487 l,lH3 041 22,747 1,806 

244 84 - 2,543 212 

- - - --41 3 

2'~ ~2 - 3,145 262 

- - - l,ri05 125 

- .- - 651 54 . 
- - - - -
- 43 10 152 13 

Ci!i4 312 376 7,060 688 

20 22 - 689 48 

- - - - - -. 

- - 20 4U8 38 
.. ... - -- - -- .. . -

3,225 2,130 825 22,387 1,866 

'· I,OJ'i 
. 11 ' . i77 . 8,213 - 684, 



til'ATE ... " . . Appendix-L (vi) . . " . USTRlE~; 
ME.t\! iillOWING DESPA'l'CUES OF GRADE I l\IETALLURGICAL t:oAL 'IO 'lMPOltiANT INlJ · 

DUlliNG TUE YEAR 19-19. 

CJa&J, Juuuary. ]february. Mare h. . April. Muy . June. July. 

SUG ' 86 718 . ·' 2,402 2,106 9iiG 403 400 

GIN .. wo .,., - -. . . . . - 64 - --
Lblli . 23 23 23 -. - - -
~DU . -. . . ~2 ~ 64 - ~3 -
MCA . . . -· -. . - - - -
JAL . . - 21 :H ~l - - -
RUB .. 23 22 - 42 66 66 ~ 

TRM . . . . . - - - - - --
ICE . - 117 6i9 218 80 - -
GAS ,. - - - - - - -
MAl' - - - - - -. -
SLK . . . - -. - - - - -
DAR . - - - - - - -
STH . . . - - - - - - -

ToTAL 203,<283 186,205 210,430 I94,I8u 217,060 200,877 217,810 



. . 
Class. .August. September. OctobC'r, NoYcmber . Dcccmlu~r. Total. Avor~tgo. 

--

BUG . . . 1,769 2,349 0,188 3,:!83 3,13:! 22,8!10 1,!!08 

GIN . . .. - lii4 114 sr. 43 ·~3 40 

UlS . . . - 42 - 490 - 6111 uo 
EDU .. 21 42 61 - 411 279 23 

' 

.MCA . .. . . - - - - !10 !10 .. .8 

JAL .. .. . .. - - 19 - - - 8~ 7 

RUB . .. .. - - - - - ~HI 18 

~R.M .. , . - - - .- - -. . 

ICE . - J:l8 1.16 67 !II . 1,651; 130 

GAS . .. " .. - - - - - - --
~fAT . - - - - - - -
SLK. . . . . . - - - - - - -
DAR . . . - - - - - - -
8TH . - - - - - - -. . . . 

TOTAL 2118,508 . 21:8,!!57 219,1fll 207,734 183,584 2,008,203 . 209,024 



Appendix-L (vii)-
~IONTHWISE DESPATCHES OF GRADE II l\IETALLURGICAL COAL TO THE DIFFERENT CLASS OF 

HWUSTRIES DURING 1919 " ' ~ 

Class. January. February. "Mnrch. April. !llny. June. July. 

LOCO . .. 48,067 49,678 71,953 04,781 73,962 77,389 8!l,li49 

XX+Bunka 444 :-162 1,140 l,R20 836 1,788 2,fi6R 

RTL . 252 81 - 312 -· 1,797 1,213 

ELC . .. [fi,212 3,195 1,9!1:1 3.1UO 2,!184 7,867 fi,fifi7 

·l'ROV. 22,01)9 22,441 23,561 28,R28 35,003 26,349 311,361 

CO'!: . . . . . 20,320 18,187 . 24-,0fl3 16,701 18,011 25,954 211,380 

PPR . . . . 710 304 01 256 478 86 66 

).!IS .. . . .. 1,631 539 1,017 663 1,848 2,976 3,724: 

COKE . .. .. . 902 416 ],Ofi9 1,048 671 7U 1,937_ 

:POT . . - - Ifi6 lOfi 4C. 22 63 

HOS . . . 19 36 21 - 10~ 62 42 

RRL . . . IS 41 42 24 - - -
DST . . . . 86 324 43 J.IG lSI 474 233 

REF . . . . . . - - - - - - -
1\lWW . 59 67 93 119 - 44 -
'CEA . . . - - ' - - - - -

. 
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X X+Bunlu. 
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PPR 

MIS 

COKE 
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rr 
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RL 

ST 

EF 

. 
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. 

----·-----
MWW 

TEA 

ClaBB. 

. . 
. 

. 

. 

. ' 

. . 
. 

. 

. 
. 
-P-~ •·-··- --

•. 

. 

August. Septem~er. 

. 84,609 1 ol,·to3 

. .. 1,568 4,131 

' ' 988 6,044 

. . 4,539 6,121 

. . 30,500 32,608 

25,4110 23,2114 

- 20 

6,979 1,314 

. . 2,.;so -. 
22 04 

. . 139 62 

11i1 2r..t 

• . 464 276 

. - -
-~----- ... -- ·-·----·· •·· . --- -

370 .I 67 

- -

... -
Ootohor. November. December. Totol. Average. 

80,432 71,059 r.2,431 810,813 tlts,;n5 

4,000 3,872 4,~42 27,330 2,278 

734 898 ·.647 [11,966 097 

4,000 6,640 4,666 M,060 4,605 

17,610 28,360 28,713 342,032 2s,r.oa 

20,Dt17 23,lli0 IB,IiOI 286,043 22,170 

110 - - 2,160 ' !80 

875 2,201 1,773 2G,620 

1,1197 2,030 761 13,884 1,167 

. 120 22 44 6113 55 

88 - 61 632 ll3 

27 118 26 700 68 

163 251 243 1,883 240 

- - - - -
- - •.. --- .. ·-. -- . 

- 135 164 1,118 93 

411 304 10 . ' 734 61 



'NG 

GLS 

a 

J 

~IT 

u·r: 
.OB 

0 'HM 

D EF 

VOL ' 
I 
~-

}l'H 

NM 

IL 

E 

0 

l:i 

(~ 
B 

01' 

.JtD 
RK 

F OD 

Appendix-L (vH) 
"i.iONTii\Vt::;~: Dl,tlPATUH]!;::l OF GHADI~ li ME'f..\.LLUlWJCAL COAL TO Tlill VlF~']!;lt]!;N'r GLAI:itl Ul!' 

INDUWI'ltiFi:i DURlNC 19W ' ' .. ' -
Clatis, Jnnuary. ]~'ebrunry. :Mnrch. April. ~lny. J-une, July. 

J4H 37~ 62.J 45U UlU 0-12 OMO · 

. lM "~ 119 103 200 174 23 

. . . 867 l,U:JO l,'i2t:i ·130 l,M3U 6,JUS 2,2aa . . . - 4U 03 118 1M4 30 .23 

. 08 sou - - 21 H8 23 

. . . . . 769 1,071 j,3J.6 1,286 2,:!26 2,326 1,4;)7 

- 906 1,7iHI 1,418 2t471_ 308 2,:!813 I:l.:.l. . . 
. . . 107 100 30iJ 30(i )J:!U - 170 

. . . . . 80 23 - 42 7U 22 .26 

. . . . . 153 III o9 40 290 85 134 

. . . . . 2,ti4G 2,478 3,026 2,606 -110U4 3,9~.11 4,885 

. . . . . . 61 87 {8 - 23. 6·.1 ·lU 

. . . . . . . . 

: I -..... / 
- -

-10,02'/ 
- -. . . . . - - - I . . 

. . . . 8,42t l!J,S!!· 17,871 
_l7,U.:J; _50,6~1 

. 2,503 2,709 1,996 2,814 4,195 4.064 o,JUI 
. 



- Ulnss. August. Sf."ptemb('r. October. No"romber. December. Tota.l. ;\Torogo. 

-

ENG l,l\09 l,Ofi2 1,057 1,087 71~ 0,77·1 Sla 

GLS .. . ·100 252 ·- 287 287 1,718 143 

C~lT 4,741 aM l,Sii:l 1,546 2,fi7U 26,5}0 2,209 

J\:'T . • . 246 00 - 137 HO 1,039 R7 

TOB . - 21 62 22 21 09fl 8:1 

• 1,213 2,0211 Cff}I . 1,G2G 1,137 Ut;l IR,O·tu l,liO-l 

DEl' .• 718 1G2 9!1:1 240 102 12,170 1.mu 

WOL ·' . 4J!'i JOjj - 44 :\87 2,331 1!1-1 

L'.tjH .. ·' . .. GO - 00 . 82 - 4Ro 40 

E!<.'l! 283 212 128 237 1r.o l,R87 IG7 

orr, .. ii,49.2 2,002 3,R67 3,RR4 4,fi91 44,410 3,702 

SOP - 02 40 20 - 4Cil 38 

CPP.. - - - - - - -
_()RD .. ·-· . .- - - - - - -. . . . . 
BRK . G3,716 32,070 !i.J.,N4 30,r.r.o 23,070 356t076 3(10,fl!l:l 

FOD G,l:i8 :?,623 4,0EU 4,941 8,844 4,;,109 3,7i"lfl 
. 

z ... .. a a L .!~..,.. &:!¢4._ 
~- ... ~....___. __ ,.,_, .. & ...... - ··---'- .. - .L L± -· 

~ -· ---- ~- ._,.- -. 
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Appendix-L (vii) 

.\!UN'L'llWitiE l:>EtiPATUHEti o~' OIL\lJI•; J1 Allc'l'ALLUIWHUL COAl, '1'0 
INJJUJ:l'l'RU;I:l DURING ID49o 

'l'Hg DH'FI!:RENT CLASS 0~
0 

LHa:i~. January. l1'cb1·uury. Murch. . Al'ril. Muy • Juno. July. 

. o• 3,036 2,16.) 1,·1oii 3:!(( J,2S:;! -103 l,IU3 

. o· 773 1,401 571 ~.uoa :JH2 - -
. 0 l,oi20 2,l:W 1,~2H u~u 2,064 l,li61 1,6:1:! 

' 
IUU 78 1-!4 02 23 19 2·1 

- !!HO [ijij :Ha. 143 69 !U·L 

- - 10* 1" IL4 131 M6 

0 0 ILO 13.1 25 1311 133 !!42 241 

. . - - - - - - -
' . 262 171 - 302 111 87 335 

- - - - - - -. 
0 . - - :!j 2~· - - -

0 . - - -- - - - -
. m; - - - - - -
0 90 - - - 21 22 -

'l'OTAT~ 138o4131 12t,mw lHO,!iQO 147,661 l72,1'iHS lR1i~-06 ~34,066 

. 



- - -- - - ·-- .. -
Cines. 

s.va . . . . 
GIN . . 
L~!S . 
ED):> . 
~WA . . 
JAL 

HUB. . .. 
0 

'l'R~I . 
IGE . . . . . 
GA.S . . . 
~IAT . . . . . . 
SLK . . . . . 
DAR . . . . 
STH . . . . 

ToTAL 

MUlPU-L-68 P & S-30-7-51-l,UOV. 

August. ~cptembcr. October. 

3,003 3,569 4,425 

203 2,118 2,106 

1,771 809 I,1m 

82 66 23 

131 403 267 

84 45 45 

221 84 !!UO 

- - -
61 IOU 171 

- - -
- - -
- - -
- - 22 

- 90 -
2-H,:lOi 284,4531 213,807 

November. lJoccmbcr. 

6,271 3,318 

1,623 IH3 

1,163 530 

205 -
117 210 

101 -
88 177 

- -
:!4 222 

- -

- -
- 22 

- -
173 22 

201,307 15•1,160 

Total. 

31,01>! 

12,072 

16,334 

922 

2,167 

9·i:l 

1,869 

-
1,8G6 

-
44 

22 

117 

423 

2,1G8,754 

Avel'llgo.J 

2,600 

1,006 

1,361 

77 

181 

70 

166 

-
lu5 

-
( 

2 

10 

35 

179,896) 

..... .... 
"' 
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20 

I 
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E 
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COAL SAMPLES SHOWING THE PERC~~~AGE OF CLEAN COAL OBTAINED 

THEREFROM TOGETHER wrf\ THE ASH CONTENTS 

EAST 
G. 150... SPLB£LOW X Sf AM 
0. 116 ..... XV SEAM 
G U6a ..•. ··" 
6- 184 ... JIIV·A UAM 
6 107 ......• XIYTOP " 

G. 10& •..•• " SEAM 
(i, 10811 .•• " 
G. 84 •..•. xm " 
G. 93 .• , .•. ltiii·SSEAM 
G. 121 .... ,.,)W UAM 

c.. 148 ...... .. 
6. 137,, ... l(l BDTTOiol UAio.l 
G. 138,., .. " TOP 
G. 181. .. ._.It SU,M 

N.E.I 
G. U ,XIII UAM 
G. 14!> IX 
G. 1<17 .•..• "SEAM JUST ~ll!IWXSUW 
G. 1~0 .... .. $P " 
G. 176.,,,, " 
G, 1'1'8 ..•. 
G. 14,.., .. .,VII 

G. liS ••••. " " Pf.R/IAPS lOWEll: 

CENTRAL 1 
C.. 401 ... It SliAM 
G. 117 ••••.• 111: 
'· 114 •• ••• ,\I'IU " 
'· 144 .• ••• .. ~ 
G. 1£3 ...... , " 

CENTRAL II 
G. ISO ..... XVII SEAM 
G. 51 ..... 'lVI·A 
G. 16'11 .... " " ,, 
6. 55 ...... XVI 80TTOM 

G, 52. ·•··· " SEAM 
6. 54..... .. .. 

G. 14~ ..... XIV lOP SEAM 
G. 141 · • ... " 80TTOH., 
G. 1!7 ..... XI SEAM 
6. Ill • · · • IX {BOTTOM) 
~- 112. 
c.. 111 ••• 
C. Ul. .. 
c.. 125, .. ., ., 

G. 12~ •• , .. 11 
~. 119 •.... VII 
G. 127 .... , ,. 
G. 132 ,, , .. " 
a. uo ..... v 

.. .. 

.. 
" (TOP) 

WEST I 
G. U ..... IX !!EAI.II 
G. 78 

" G. 19 
G. 10 •. " 
G 71 ....• " " 
G. U ...•. v1u 11 
t..?s .... y 11 ., 
G. 91. 

r-"' jllo\ 

SEAM 
o11t en 

~~ 
Rl-"11 PI· 

~i A5tlfP.' .. 
"'/ ~;; 

"" 11 
~ .. 

' '"' 
10' :t 
19' !I! 
~A' AC 

3 

)(VI-A, IS'S' ' ~"·. s; xv ",. ' >ov ,~·~ • ,,,. ··1 
Xty.A ' XIII &xtn·a 'l·'i- •! 

'·~-~~ '" ' I l,,,f~ ,, 
,, 6' 
.. 4 

• ' 
i~~ ,,, 

kho~i~l l' ~· ··~ ~~ ,.? 
"''• . ~ . 

TESTS REMARKS 

!! PRODUCTS AFTEA WASHING ,.. 
~ .. f: GUTPUT OHLE.U REFUSE w z COAL OR ~EJECT ,.. 

ri&H QUAliTY COAl ONLY 

6130 .en S~ OF 6'J ASH ~~~t OF l&j'. ASH - TESTED FOR LOW ASH 

H";( Of 13,C. ASH {!6" OF 33il: ASH PERCENTAGE ... '" ••• cD 64% OF M-i(. " 36% OF 4~% .. 
••• <D 78Y, of.'""" .,. 22% OF 3-4): .. 

en 70~ Of 14" " ao% oF -4B% • ... IS% OF 51% 
6 169 <D 92;( or "" ., 

.. HI&M 6RADE COA[HlJT PRO!+ 

G 116 '" eo_,: OF tO~ " tOi' Of 181- ,. IGIHG IN LOW AliH TEST 

Gl01,1011 •• c.oy.,-o 79Y,•• tl% tt 
6141,142 '" 

DIRT OF 30" Jt DlfAPPOIMTI"6 tUAVES: 

6 tB4 En 75% OF l2% ,, 25% OF 17% h 

• •• "' 90,.:0FI4%TDIS~jl" OlltT 70j{ ASH• 
&a+' 9~ " •• 1S;t OF W/. ASfi 25" OF G7;f.ASH 
6 12 e •• 90" OF 12·•1• ., 10" OF 43% n 
"'t4B 
61sT1t:i8 En 

7$jlTDt~%~.~~·:t U DIRT 3"•S;!,.oso% n 
" Gl3~ c! 72" OF 16" ASH DIAT 34% ASti ~J:~~ ... ~~~~~:~llMTI(IN.IIIU 6 40 

" 54" OF 16;( " fliAT 33)! ;, 
6181 ., 90~ OF IN" n " 34~ " •• 0 •• 70" Of 18;' " SO,C Of ~ljt' n 

•" •• 110;' Of 111-... " 613+· ~ .... 
" ~~~_Dn~;.t~u~ n 

,. 

.,. 

+ 

••• 
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List of ·Agents in India from whom Government of India 
Publications are. Available--contd. 

[Continusd from inncJr side of the front covsr.J; 

JHANSI-
Bhatia Book Depot, Sadar Bazar. 
English Book DepOt. 

JODHPUR-
Kitab Ghar, Sojati Gate. 
Mr. Dwarkadas Rathi. 

JULLUNDUR CITY-
Excelsior Book DepOt, Baz l:sa.llB..rWal.a. 

KANPUR-
Advani & Co., The Mall. 
Sahitya Niketan. 
Universal Book Stall, The Mall. 

KOLHAPUR-
Maharashtra Grantha Bhandar. 

·LUCKNOW-
J. Ray & Sons. 
Law Book Agency, 29-A, Kachery Road. 
New · Oxford Book Co., JehangUabad 

Palace. 
Universal ·Publisher Ltd., Pia2a Building, 

Hasarat Ganj. 
Upper India Publishing House, Ltd., 

Literature Palace, Aminuddaula Park. 
LUDHIANA-

. Lyall Book Depot. 
Mr. Dharam Prakash, B.Sc., Banjiman 

Road. 
MADRAs-

Divine Trading Co., 22, Namasivaya 
Mudali Street, Triplicane. 

Higginbothams. · 
K. Krishnamurthy, Mount Road. 
Presidency Book Supplies, 8-C, Pycrofta 

Road, Opp. Victona Hostel, Triplicauo. 
Supdt., Government Press, Mount Road. 
Varadachary & Co., Messrs. P. 

MANGALORE-
U. R. Shenoy & Sons, Car Street. 

MEERUT CANTT.-
Mr. Dbaram Prakash, B.Sc. 

MEERUT CITY-
Prakash Educations Stores, Near Tehsil. 
University Book DepOt, Near Tehsil. 

Mj"~~~~al & Sons, Lansdowne Buildings. 
NAGPUR-

Sapdt., Government Printing, Central 
Provinces. 

NEW DELHI-
Amrit Book Co., Connaught Circus. 
Bbavnani & Sons, Connaught Place. 
Bodb Raj .Marwah, Shop No. 65, Pussa 

Road Market, Karol Bagh. 
Clifton & Co., Origi_..nal Road, B;arol. Bagh: 
Empire Book Depot, 278, AliganJ Lod1 

Road. 
English Book Store, G-Block, Connaught 

Circus. 
Faqir Chand _ Marwah & Sons,. No. _x-A, 

Regal Building, Connaught Cli'Cus. 
Harikishan Das Bedi, R. S., 22, Anoexe 

·Feroze Shah Road. 
J. Ray & Sons (India), Ltd., 2, Regal 

Building. 

NEW DELHI-contd. 
Jain Book Agency, Connaugbt Place. 
Jayna Book DepOt, Chapparwala Kuan, 

Karol Bagh. 
Oxford Book & Stationery Coy., Scindia 

House. 
Ram Krishna & Sons (of Lahore), 13/13, 

Connaught Place. 
Saraswati Book Dep(lt, zs, Lady Hardiuge 

Road. 
Sikh Publishing House Ltd., ']C, Connaught 

Place. 
PATIALA-

Jainco, Booksellers, etc., Bazar Shaha 
Nasbin. 

PATNA-
Sohan Singh & Sons. Pirmohani, P. 0. 

Kadam Kuan. 
Supdt., Government Printing, Bihar, P. 0_, 

Guizar Bagh. 
PATNA CITY-

*Hindi ·pustak Agency. 
Lakshmi Trading Co., Padri-ki-Haveli, 

Raghunath Prashad & Sons. 
POONA-

Deccan Book Stall, Fergusson College 
Road. 

Express Book Service. East Street. 
International Book Service. Deccan Gym

khana. 
PUDUKKOTTAI-

P. N. Swaminathan Sivam & Co., Peru
mal Vilas, Bazar S~et. 

RAJKOT-
Mohan La! Dosabhai Shah. 

RAN CHI-
Ideal Book Store, Near Paristhan Theatn' 

Main Road. 
ROORKEE-

Cambridge Book DepOt. 
SHILLONG--

Supdt., Assam Secretariat Press. 
SIMLA-

]. Ray & Sons (India), Ltd. 
Azad Kitab Mahal, Stall No. 1:3 .. 
'Minerva Book Shop, Regal Cinema. BuildiDt-.
Sunder Das & Sons, :r4x, Lower Bazar. 

SIROHI-
National Trading Co. 

SURAT-
Shree Gajan Pusta.kalya., Tower Road .. 

TRICHINOPOLY FORT-
Krishna Swami & Co., Messrs. S .• Tcppa.~ 

kulam. · 
TRIV ANDRUM-

International Book House, 33. Valia 
Chalai. 

UDAIPUR-
Mewar Book DepOt .. 

UJJAIN-
Manakchand Book Dep6t, Patni Bazar. 

VELLORE-
Venkatasubban, Mr. S., Law Booksellers. 

•For Hindi Publications only. 


