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: Nos. 945—%3.5.—R. :

GOVERNMENT OF INDIA. .
|

v

PUBLIC WORKS DEPARTMENT.

‘ .
: STATE RAILWAYS.

~%,

i

SiMra, Jury 1, 1873. ~

. Bauerman’'s Report on iron ores.
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REeaDp again :— : )
Public Works Department Resolution Nos, 348-9 B.—C. of 2nd August 1872,
b Public Works Department Resolution Nos, 458-9 B.—C., dated the 2nd November 1872.

-
A N
.

v

Read also;— -

A Report dated the 12th April 1873 by Mr. Biuerman, on the result of his inspection of
: : the iron ores found in the localities visited by him.
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OBSERVATIONS.—Mr. Bauerman, befcre leaving India for England, where

' he will write a detailed report, has laid Defore the Government of India his
general opinion formed upon the evidence which he has obtained in the field

during bis inspection of the iron ores in the different localities mentioned in

the programme which had been prepared before his arrival in India.

2. The places which Mr. Bauerman has examined are—
. 1st.—Raneegunge coal-field. Clay iron ores.
2nd.—XKarunpoora coal-field. Clay iron ores.
3rd.—Nerbudda Valley, north of Gurrawara. Brown iron ores,
4th.—Lohara, north-east of Chanda. “Massive hematite.‘
5th.—Yenak, in Berar. Iematitic sand-stone and conglomerate. .
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;' 6¢kh.—Dechourie and Kaleedoongee, in Kumaon. Pisolitic hematite.
¢ ' 7th.—~Ramgurh and Khyrna, in Kumaon, Specular and massive
Lo v N hematite., - o
ﬁmi'f:,’" 3 '.4‘ TE J ",-:“1;- . : i in 1 i |
S RN . All these places are rich in_iron, and of the seven, it appears that Mr
Y e H s SR + * Dauerman reports very favourably of three, viz., Rangegunge, or its vicinity
i o35 ; *Lohara in the Central Provinces, and Dechourie in Kumaon,  ° - -’
k. ey b
sy - I . . » . . .
TR . : ; ‘ 3. The .Governor_Gcneral in Cpungﬂ; ta]\:mg into consideration the pro-
PN R T =2 posed extension of railway enterprise in India, and the high price which
T ST N AR e 1 LR . . English iron now commands, considers it of great importance that iron manu.
¥ st ; . facture should, by some means, be established on a large scale in India. As
¢ it is, however, obviously impossible to settle any definite line of action at
R S Yo present, Iis Excellency in Council wishes to make enquiry, and to obtain
T R T e i) } detailed r_eports on the localities rclerred to, with full particulars on every
: sl { . point of interest connected with them which will be useful herecafter,
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4. The more important poi’xts now requiring attention relate to the
ownership of the land in which t > iron ores are situated, the supply of fuel,
and the analytical evidence as to tiye composition of the ores, fucl, and fluxes.

we Tt is hoped that the scientific partjof the subject may be fully treated in Mr.

Baucrman’s complete report; butillis Excelleney in Council belicves that
much valuable information on these different coal-fields is at the command of
~the Geological Survey Department, and of the local Civil authoritics.

_ 5 The Government of Beneal will be especially desired, in communica-
tion with the Geological Survey Dcpartment, to institute enquiries as to what

land, containing iron ore and suitable coal, is likely to be available, cither as
Government property or by purchase,

6. The Government of the North-Western Provinces will be requested
to obtain a report from the Coascrvator of Forests on the supply of fuel availablo

in the neighbourhood of Dechourie, for smelting purposes, as indicated in
paragraph 14 of Mr. Bauerman’s Report.

7. Information as to the Dproprictorship of the Lohara ores should bo
given in the Report for the Central Provinces.

OrdER.—Ordered, that copies of this Resolution and of the Report now

——— Panjib read,*be forwarded to the Governments
Norsn Wostern Promnose. | Tiydorabad, and Administrations marginally noted, for
. Central Provinces, o

information, and with a request that detail-
ed reports on the points indicated in reference to the localities visited by Mr.
Bauermin may be submitted for the information of the Government of India.

I)}T'nd?a. Consult!inq Enguncer, Calenta, TO tllc Gove rﬂments, A dministratlon S,
by, n*to, » fahere H 1

Orvth, Dutton, eieno. e are oted, for inform-
(’«'lntr:d nd. Chicf Ev):l.t:u:c«*r, Pvm]'ul: ::'l'l:- an.(l OmchS mrlro lnally n !

g.n--,&mi, ern (SLate) R dlw oy atlon .

SO Ennneer tn Cnef, fudus Vallw 4
British Burmah, | (3mz:) lhuw!q e 4\“(1 to the Dcpnrtmcnt of “\_g!‘lcul-

ture, Revenue, and Commeree, for inform-
ation, and with a request that tho ?cc;(isé
Foreim Do 5 . H H y o i
Fomioid Do, | SomeDperment, - sary communication may be made .
Superintendent of the Geological Survey.

S.mermtending Engimeers, Agmoand Dalla Diatricts, Raj-
R)owu (3tate) Ratlwav, fngar, Neemesch, Northern {len,,
ot Rajpootarre, and A4 W GWalor Blale Rulwaye

-

C. O. DICKTLNS, Colonel, R, .,
Secg/. to the Govt. of Iudic.
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GOVERNMENT OF INDIA.
PUBLIC WORKS DEPARTMENT.
STATE RAILWAYS.

To

Nos. 945—-73S.—1.
Dated S1ura, July 1, 1878,

Received

Forwards a preliminary report by ﬂf
Bauerman on the result of his inspec'ttfm
of the iron ores found in the localitics )

visited by him.
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Dated Bombay, the-12th April 1873.-

From—I. Bauvgrman, Esq.,
To—The Secy. to the Govt, of India, P. TV, Dept.

As I have now completed my inspeeton of the iron ores in the different
localities laid down in the programme aranged on my arrival in India, I wish
to communicate to you the general opinion that I have formed upon the evi,
dence obtained in the ficld. . '

The places that I have scen are as follows :—

1.—Raneegunge coal-field.—Clay iron ores.

2.—XKarunpoora coal-field, south of Hazareebagh.—Clay iron ores,
3.—Nerbudda Valley, north of Gurawara.—Brown iron ore.
:L.—Lohara, north east of Chandah—DMassive hematite,

5.—Yenak, in Berar.—Heniatitic sand-stone and conglomerate,
6.—Dechourie and Kaleedoongee, ir Kumaon.—Pisolitic hematite,

7.—Ramgurh and Khyrna, in Kumton.—Specular and massive hematite, ‘

2. As regards richness and guantity of ore alone, the importance of these
different deposits may be taken a$ follows :—

. 1st.—TIlematite of Chandak.—There are two localities about five miles
apart, known as Lohara. At the easterr one there is a mass of dense red
hematite and magnetite more or less silicicus, forming an isolated hill, which
rises to about 120 feet above the lgwel of tie surrounding country. This masg
would probably yield from 800,000 to 0,000 tons without going below the
surface. The second or Western Lohara it similar in character, bufsmaller in
extent. These ores are about 45 to 50 mibs from Chandah, and would bacome
of great value in the event of iron.makine becoming general in India, ag they
would be used for fettling puddling furnacs and for mixing with the poorer
ores of other districts. Whether they an be smelted upon-the spot depends
upon the nature of the coal obtainable fron the Chandah-Berar coal-field, and
upon this point there is at present no evid:nce upon which to found an opinion
as neither of the collierics in process of siiking at Pisgaon and Wurrora have
as yet reached the coal. From what I have heard of the character of {he
seam as developed by boring, I do not think that it is likely to prove service.
able for blast-furnace purposes, but no spinion of any positive value can ba
formed upon this point until the coal has been developed to some extent by
actual mining. . ‘

3. The ore at Yenak consists of peblles of red hematite in a red sand-
stone matrix, forming regularly stratified teds. The most important of these
is about 27 feet thick; the ore is scatteredirregularly through the rock, and in
places forms loose heaps of considerable estent on the ground where the sand-
stone has been weathered at the surface.. In depth the rock will probably
become hard, so that it would require breaking by mechanical means to separate
the stone from the ore; but as the series extends for about nine miles, probably
a great deal of ore might be got by mere surface gleaning along the outcrop.

*The ore is similar to that of Lohara, but loes not occur in sucl large masses;
. y

there is lime-stone close by, and the Benr coal-field is Within a few miles.
This may probably become a place of some value when the coal-field is further
developed. :

4. Theiron ores of the Raneegungs coal-field resemblo the clay iron.
stones of the European coal measures, lut are more concentrated, formine a
middle series between the upper and lower coal-bearing rocks. Though not so

4‘/
7
I'4

7

————— X




¢ 2) -

rich as the hematite of the Central Provinees, they are more accessible for
working, and are found in conjunction with fucl that may probably be used for
smelting purposes.

Much of this iron ore is used as ballast and road-metal on the Darrakur
Branch Railway and the Grand Truak Road; it can be raised very cheaply, and
is by far the most promising material for any scheme of iron-making to be
carried out at once, as the district is well supplicd with roads and railways, and
more coal is produced than can be sold in the present state of the market.
The Karunpoora clay iron ores, which form the basis of Mr. Donaldson’s
scheme for iron-making at Hazarebagh, are much inferior in quality and
quantity to those of Raneegunge, ard cannot Le considered to be of any prac-
tical value except for the native ion-workers, especially as the country 18
without roads, and nothing is known of the quality of the coal, which it was
proposed to use for smeclting ; this part of tho country is also very deficicnt
1n lime-stone,

5. The brown hematite of the Nerbudda Valley, which is found in lime-
stonie about 25 miles north of Gurravara, is, as regards quality, about the best
of the Indian iron ores that I have cen. If rood coal were to be discm:cred
by the boring at Gurrawara, that st:tion would form a good site for an iron-
work, producing small bar and sheet-iron, and similar high-classed products.
The coal got at Mohpani is apart fram its quality far too high-priced at present
to be thought of for use in iron-maling, the Nerbudda Coal and Iron Company
asking Rs.” 11 per ton taken at the jit’s mouth, and at this rate I believe that
the Great Indian Peninsula Railway Company® can take the whole produce of
the mine. The best native iron & made from the Nerbudda ore, and it 13

probable that the manufacture will continue to flourish in this district as the .

demand for native-made iron seens to continue, even in districts that can be
supplied with English or Swedish bars. I think it would be advisable to avoid
touching such localities in laying out large works, which should as much as
possible be confined to ores not in uw by the native iron-workers.

G. The Kumaon iron ores are Jrown and red hematites, which occur 1o
irrcgular deposits in sands and clas at the foot of the hills at Dechourie and
Kaleedoongee. They are very varialle in quality, the best yielding from 40
to 50 per cent., while the worst-arenot much better than red-brick earth. As
the color is about the same Loth .n the good and bad samples, they are very
deceptive in yield, as is proved to betho case by the working of the blast-fur-
naces at these places.

7. TLe other localities visited }y me in Kumaon are Ralqghul'» where o
slaty, specular, and micaceous orc acurs in mica schist, and Khyrna, where a
dense red hematite is found in smal veins in quartzite. 1he latter is of vcr(yl
little value as regards the possibilty of obtaining a large supply of ore, an
the former, though more abundant, % not likely to prove sufliciently lgrze ‘1)n
quantity to justify the expenditure «f the large sum of money that would thg
required in order to construet roacs or tramways for conveying the oro to
works at the foot of the hills. '

8. The Kumaon iron-works apear to have been planned originally u{: dor
the belief that good rich and easily vorkable ore and {lux, together with ¢ c:lllp
fuel, were to be obtained in the mmediate vicinity of the furnaccs. Tlle
results of workjng have proved that only the last of these advantages reta- 1);
existed, and that was in great part ncutralized by the enormous consump :;)10
of fluel, which could probably ngfbe paralleled at any other furnace it
world. '

L3 N s

9. Too much money has beer spent upon sccondary object:, lS_llC}lti ;10

machine shops and workmen’s and nanagers’ houscs, 1n preference to l:iniron{:
the cxpenditure to that neccssary ‘or the ercction of good furnaces an

maki ‘ ' 1 . Ramehur are quite worthless, and:
naking plant. The works at Korpatl and g q he Tower works of

appear to b: a pure waste of morey. The furnaces at t
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Dechourie and Kalee: 2ongee are of too small and antiquated a pattern ever
to be worked economically. At the former place two new furnaces of a larger

size and better model than the old ones were commenced during the last stage
of the Company’s active existence, but unfortunately they were never finished.

10. About 300 or 400 fons of pig-iron are still on hand at the lower
works ; the bulk of it appears to be of a fine grey verging upon mottled frac-
ture, such as would be considered good forge p'ig-iron; as a foundry iron, it
does not appear to have been very successful, judging from the castings about
the yard. By the use of hot blast and larger furnaccs, probably a better kind
of foundry iron could be produced. Strangely enough, out of the enormous
mass of printed papers relating to thgs.e works, I have been unable to find any
information relating to the composition of the ores used, or the iron pro-

* Page 87 of the Volume, Supplement duced, except some extraordinary analyses* that
to Selections No. VIIL published in 1855. geem to show the presence of arsenic in the ore
in considerable quantity. If this be true, it is not likely to yield good bar-
iron; but I should not be inclined to accept these analyses unless they bad
been verified by some competent chemist. It would be well, however, to test
this point practically in Iingland before going into large expenditure upon
puddling furnaces and rolling mills. This could readily be done, as I am
informed by the Agent of the Company tlat about a ton of the pig-iron has
been sent home for the purpose of experiment.

11. The great deficiency of Indin in regard to iron-making is in furnace-
building materials and lime-stone for fluxing. At Raneegunge fire-bricks
that appear to be of a very good quality are made from mixtures of various
clays brought from a distance, and consequently they are comparatively high in
price. As to their fire-resisting qualities, I have heard very different opinions
from the colliery engineers who have used them in their boiler flues, so that
it will be necessary to have direct experimental evidence before pronouncing an
opinion upon this point. :

12. The locality that scems to me to offer the best prospects for the °

establishment of large ifon-works in India is somewhere in the neighbourhood
of the Barrakur Branch Railway, within reach of the Sanktoria coking coals,
and the clay iron-stone banks which are exposed on the railway cutting and on
the Grand Trunk Road. The coke made in this coal-field is moderately dense,
but will probably be found to be very ashy e.md to contain a good deal of
sulphur, both very prejudicial qualities for iron-making purposes, but still
it is the best fuel that can be got in the country, and I believe that similar fuel
is successfully used in some parts of Europe. I will institute enquiries upon
this point as soon as I return to England.

13. With the exception of kunkur, there is no lime-stone to be got in the
Raneegunge or Barrakur district nearer than the Soane Valley. This micht
however, be brought down at a not unreasonable cost, upon the comp]etiofx3 of
the Soane Canal, supposing that the East Indian Railway would carry it at a
moderate rate from Arrah. If kunkur were to be used, it could be obtained
near the works, but whether the quantity required, from 10,000 to 15,000 tons
a year, would be forthcoming seems doubtful. The only person from whom [
Lave been able to obtain any information upon this point, Mr, Dejoux of the
Public Works Department, tells me that he thinks there would be ro difficulty
in obtaining such a supply. '

14. In conclusion I wish to impress upon the Indian Government the
necessity of getting complete analytical e.l..nce as to the composition of the
ores, fuel, and-fluxes proposed to be used before going into any projects for
the erection of new works. The problem to be solved is not a simple one, as
there appears to be no single locality in which all the requisites for the ijro.
duction of iron can be obtained to advantage on the spot. The Kumaon
works seem to be the most favorably situated in this respect, but Mr, Ramsay
the late manager, has left on record his opinion that richer ores are necessm’5;
to make iron profitably, and that information is required as to the capacity of
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"the forests for yiclding wood and chareoal for carrying on the works on a large
scale without being destroyed. I think it is doubtful whether any process
of clearing a given area per annum could be safely adopted, but rather that it
would be necessary to select the timber over a large spread .of grqund, lc%\"u)z
a sufliciency of growing trees to protect the ground from being dried up. This,
howerver, is matter for the Forest Deuartment, which should be al:le to give
the necessary information; but until such information is forthcoming I agree
with Mr. Ramsay that it would be unsafe to start large forges and rolling
mills in Kumaon. I should rather be inclined to reserve the forest for the

production of high class pig-iron, leaving the conversion into malleable iron
to be done with coal in the lower country,

15.  Another point to which I wish to dircct attention is that of railway
rates. It is becoming a common practice in most iron-making countries in
Europe, and especially in the United States of America, to carry iron ores and
other materials for iron-making from very great distances to. tl.xe smelting
furnaces, and it would facilitate the production of iron in India if good ores
could be carried to the coal in the same way, Yor this purpose, however, very

much lower rates would be necessaiy than those now charged by the Railway
Companies for the carriage of mincrals.

16. I hope to be able to communicate a detailed report soon aftc:' m?’
arrival in Ebgland. I have eollected samples for examination by Dr. Percy,

or such other chemist as may be selected for the purpose by the I{ndia Office,
if it should be considered necessary to do so.

P




Preliminary Report by Mp. BAUERMAN

on the reenlt of his inspection of the

iron ores found in the localities tisited

* by him—dated 12th April 1873.
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Proceedings of the Madras Governmént.?ublic Worts Department,
29th July 1873.

’

No. 468. Read the following Proceedinys of the Government of India, Public
Works Department, (State Railvays,) dated Simla, 1st July 1873
Nos. 945-73 S.—R.:— .
My, Bauerman’s Repc ¢ on Iron Ores.
REeap again:— ‘ A
Public Works Department Resolution, Nos. 345? 9 B.—C., of 2nd August 1872
Public Works Department Resolution, Nos. 458-9 B.—C., dated the 2nd November 1872,

1
Read also:— . \

A Report, dated the 12th April 1873, by X'+ ';iauerman, on the rcsult of his inepection of

the iron ores found in the localities visitu vy hira- .
i

OsservaTioss.—Mr Bauerman, before I{;aving India for England, where he will
write a detailed .report, has laid before e Government of India his general
opinion formed upon the evidence which I': has obtained in the field during his

inspection of the iron ores in the different ;>calities mentioned in the programme
which had been prepared before his arrival in India.

2. The places which Mr. Bauerman has examined are—

1st.—Raneegunge coal-field. Clay iron ores.

9ud.—Karunpoora coal-field. Clay iron ores. .

3yd—Nerbudda Valley, north of Gurrawara. Brown iron ores.

45— Lohara, north-cast of Chaida. Massive hematite.

5¢h.—Yenak, in Berar. Ilemat:tic sand-stone and conglomerate.

6¢h.—Dechourie and Kalgedoongee, in Kumaon. Pisolitic hematite.

7th.—Ramgurh and Khyrna, /in Kumaon. Specular and massive
hematite. -

All these places are rich in iron, and of the seven, it appears that Mr. Bauer-
man reports very favourably of three, namely, Raneegunge, or its vicinity, Lohara
in the Central Provinces, and Dechourie in Xumaon,

3. The Governor-General in Council, taking into consideration the proposed
extension of railway enterprise in India, and the high price which English iron
now commands, considers it of great importance that iron manufacture should,
by some means, be established on a large scale in India.© As it is, however,
obviously impossible to settle any definite hne of action at present, ITis Excellency
5n Council wishes to make inquiry, and to obtain detailed reports on the localitios
referred to, with full particulars on every point of interest. connected with them
which will be useful hereafter. * ‘

4. The more important points now requiring attention rclate to the
ownership of the land in which thé iron ores aje situated, the supply of fuel, and
the analytical evidence ds to thq compositien ny the ores, fuel, and fluxes. It is
hoped that the scientific part of the subject mayJe fully tréated in Mr. Bauerman's
complete report; but His Excellency in Council believes that much valualle
information on tllgsemdiﬂ'erent . goal-ﬁelds is at the command of the Geological

fox‘rv'e)ﬁf‘ Depar’tfneaﬁf,' and ‘of the local civil asthorities. .

5. The Governmengqu Beggal will by especially desired, in communication
with the Geological® Sutvey *Department, t( iustitute inquiries as to what land
containing iron ore and suitable coal, is lil3ly to b> arailable, either as Govemi
ment property or by purchase. : '

Fe
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Proceedings of the Madras Government, Public Works Department,
- 20th July 1813.
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6. The Government of the N rth-Western Provinces will be requested to
obtain a report from the Conservator -f Forests on the supply of fuel available in
the neighbourhood of Dechourie, for melting purposes, as indicated in paragraph
14 of Mr. Bauerman’s Report.

7. Information as to the proprlf‘.orship of the Lohara ores should be given
in the report for the Central Provinces.
Ozper.—Ordered, that copies of his Resolution, and of the Report now read,
< be forwarded to the Governments and
Benpal. Pan,ab. | A
Morth-Western Provinces. | Hyderabad, . Administrations, marginally noted, for
Central Provinces. PIPORO . . ~ hat
. information, and with a request tha
detailed reports on the pointsindicate? in reference to the localitics visited by Mr.
Bauerman may be submitted for the it formation of the Government of India.
To the Governments, Administra:

Madeas. Consulting Engioeer Cnlenttm. . .
Bombay, of Engiocer (Moh®  tions, and Officers, marginally noted,
Oudh. Do. Lucknuw, . .
(l:lin"‘] Tadia. Chief Engineer, Punjab Nort,, for irformation. ’

;pootana. ern (Siate) Railway. 1cul-
Mysore. Enrineer in)Chwl‘, lidul V.Xlty And to the Departn]ent Of Agncul

British Burmah. (State) Railway. ture, Revenue, and Commefce, ﬁ)r
Superintending Engineers, Agra nod Dolki Districts, Re

protana (S_uue) Railway, Holkar, Neemuch, Nur(h»-\).: information, and Wlth a req‘ICSt ﬂlﬂ.t
Bengnl, West Rajpootara, and Agra to Gwalior Bta g

Railway. . the necessary communication may be
Foreign Department, Home Do . . .
Fuwancial Department. lhht:ry g:r;nmrf;eut "]ade to the bupermtendent of the

Geological Survey.

(Signed?  C. IL DICKENS, Colonel, R.A,,
Secretary to the Government of India.

—-
e

No. 469. , ORrDER THEREON, 20th July 1873, No. 1,910.
RAILWAY, No. 55. - A CoxyunicaTep to the Consulting
Eungincer for Railways and to the
: Revenue Department, for information.
(True Extract.)

————
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Secretary to Government.

To the Consulting Engincer for Railways. ¢

» Revenue Department. (/‘w‘«:/@: L'W

Exd. W. I French,
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