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INTRODUCTTON:

Bailadila Range of Bastar District in Madhya

Pradesh is well known for its content of wvast reser-

‘ves of Iron Ore distributed into fourteen deposits.

Some of the deposits are known to possess the richest
concentration of Iron in the World.

National Mineral Development Corporation has
already developed a highly mechanised mine at Deposit
No.1W for expeort to Japan.

Another mine at Deposit No.5 is at an advanced
stage of development. At present the entire system of
Deposit MNo.5 mine has been designed to handle 6 million
tonnes of 2.C.M. ore to yield about 4 million tonnes of
sized ore per annum with a provision for an increase in

handling éapacity, Presently Lump Ore production from

" Deposit No.5 and Deposit No.l4 mines is totally commit-

ted for export to Japan in pursuance with the long term
agreement. Government of Tndia have now decided to set
up a Steel Plaht at Visakhapatnam based on iron ore from
Bailadila. The capacity of the plant is expected to be
3.2 million tonnes of ingot steel per year requiring

about 5.3 - 5.5 million tonnes of iron ore per year of

which about 2.1 million tonnes would be lump ore.

COYltj.o @ o a2/"'
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Additional éource‘ﬁ) supply this ore from Bailadila is
therefore, imperative.

Deposit No.Y is situated in the Northern conti-
nuity of Deposit No.5. So, dowrhill conveyor, screen-
ing and loading facilities of Deposit No.5 can possibly
be utilised for héndling Deposit-t mine ores when its
haniling“capacity is increased or modified suitably.

The crushed dre from Deposit-4 can be brought to primary
surgepile near the mouth of the tunnel and comveyed with 205,
ore of Deposit-5 through the downhill conveyor in tunnel

of Deposit-5 mine to Bacheli (this has a capacity to

handle about 10 m.t. of crushed ore per annuméni this

can handle 4 m.t. of ore from Deposit-+ in addition to
projected 6 m,t. of Bailadila-5 Ore), where screening

and loading facilities on suitable modification and ex-
pansion can be used and this would be an important fac-
tor in reducing the cost of production of ore from Bai-
ladila complex.

Deposit-4 thus can be taken up for supplying the
ore requirements of Visakhapatnam Steel Plant. With a
view to develop Deposit Mol into a mine, National Mineral
Development Corporation took up the detailed geological
exploration at Deposit No.4, to establish the distribu-
tion pattern of the ore and its chemical and physical
Characteristics. Tt may be mentioned that no initial

exploratioh was carried out on Deposit MNo.4 prior to

contd....3/~
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N.M.D.C's taking up of exploration work.

The geological exploration of Deposit-l was

taken up in lNovember, 1968, . The scheme was sanctioned _

by CGovemment of Tadia, at an estimated cost of §.12.50
lakhs, vide letter No.5/24/67-M.VI dated 21.3.196% of

Ministry of Mines and Metals. With the Jovernment deci-
sion to set up a Stesl Plant at Visakhapatnam, the ex-
ploration schemne of Deposit No.lt was intensified. Govt.
thereafter approved thé fevised scheme of exploration
at a cost of Re.40.97 lakhs (dincluding 12.50 lakhs vide
above sanctioned letter). An interim exploration report
incorporating results of the work was prepared in April '73.
In order to carry out fu ther investigation and :
prepare the Detailed Project Report, in addition to

Rs.%0.97 lakhs, Board of Directors approved Rs.77.97 lakhs
in their 146th Meeting held on 27,1973,

Against’the total sanction of Bs..118.94% lakhs on
detailed investigation of Deposit-4, the total expenii-
ture since the commencement of the work upto 31.3.1975
was Rs.105.56 lakhs. -

N¥M.D.C. has completed all geological explora-
tion works. Some engineering studies and tests requi-
red in connection with preparation ~f D.P.R. are yet to

be completed. Some expenditure are thus yet to be ircurred.

COl’ltd. & @ ;)"l‘/"‘
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LOCATION:

Deposit Mo.k is situated just to the lNorth
of Deposit No.5 on the Western ridge of Bailadila
Range and is flanked by Galli Vally to the Fast com-
ing down from the top of the ridge to 300-%00 metres
and in the west the deposit overlooks the rolling
plateau of Bastar below a height of 660 metres,

The deposit can be‘approachei from Raipur or
Visakhapatnam by Natioﬁal Highways upto Jagadalpur,
wnich is gonnected to Bhansi or Bacheli by all wea-
thered road (State Highway) leading to Kirindul
(Plate-1). Trom Bhansi, Deposit No.4 can be approa-
ched by jeepable road via Maharaja of Bastar's Guest
House (distance from Bhansi 14 Knk.); and from Bacheli,
Deposit No.4 can be approached by a newly construc-

ted road via Deposit 5 (Distance 27 Kms.).

MET EOROLOGICAL RECORDS:
\ At Deposit Fo.Y the rainfall and temperatures
were recorded since 1969, The maximum rainfall recore

ded in a year is 492 Cm. and lowest 264 Cmg. with

average of 350 Cm. (Annexure-TI).

Contd....5/~
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The lowest minimum temperature recofded is
o - /January
2.0¥ C., in the month of Decembey, the highest meximum
temperature recorded is 42% in ﬁhe month of May. The
daily wvariations of temperatures are 12009 in rainy

‘ O~ . . o]
season 257G 4in winter and 18°C in summers.

Hxploration by H.M.D.C.

Prior to N.M.D.C. exploration, no exploration

was done at Deposit No.+. The initial geological work
L 4

- of Deposit W was started in November, 1968, followed by

detailed exploratory works subsequently. The works

carried out were as followss-

Surveying:
An area of 3 Sqg. Km. was completely surveyed

and a topographic map on 1:1000 scale with 2 metres
contour interval was prepared (Plate-2). Survey was
done by triangulation and techeometry, éarnying over the
reduced level from the Deposit No.5 and fixing a main
base line A-A1 mﬂimocMmklhwsAJ%-mw and
A.122-A, 12%, In order to keep the uniformity with
Deposit 5, the central axial line of Deposit 5 was

extended upto CS 36 in Deposit 4 and wasg deviated to

O .
1537 331 for the rest of the length. (ross-sections

contde.eeebd/=-



I- (6
have been laid at 125 metres strike interval (same as at
Deposit 5)and have been serially numbered from CS 31 to
36 and C3 37 to 62 from South to Morth (CS 30 being the
last CS at Deposit 5). The bearing of Central axial line
is N-40° from CS 31 to 36 amd CS 37 to CS 62 is N 13°
30'. The bearing of CS lines from C3 31 to _36 N'1030¥ﬁw’

and from 37 to 62 is ¥ 103° 301 Tme location of pits

and boreholes and other stations were fixed with the help
of triangulatton. The list of the triangulation stations

with their coordinates and R.ILs. are in the Anrexure=~I(a).

1.6,2 Geological Mapping:

Initially Geological mapping on a scale of
1:4000 was done to bring out broad feature of ore boundary,
ore types and structure. It was follor ed by detailed
mapping of an area of 2.2 Sg. Km. on a scale of 1:1000
by delineating the ore types, intercalations, plotting
of all structural elements and contadts of ore body with
- BHQ or Shale more clearly. The geological plan on
1321000 scale hag been reduced to scale of 1:5000 for the

purpes e of further planning of exploratory schemes etc.

1.6.3 Pitting:
Pitting was done mainly for two purposes. A
total of 83 shallow pits with depths varying from 2 to 5
. &
’ contd....?/~
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metres have been done dispersed over the entire area in
soil covered areas to expose the hard rock or to demar-
cate the ore boundayy with waste rock or boundaries of
different types of dre types. E£econdly, deegp pits vary-
ing in depth from 5 to 11 metres were made in different

ore types to know the physical characteristics of ore.

GCore Drilling:

Core drilling was done to know the behaviour
and depth extention of the ore body. It was started
in March 1969 but intensified from February, 1971. In
the first phase the locabions of the boreholes were
planned on 125 m x 125 m. grid pattern and in second
phase at 62.5 metres interval (Plate-3). A total of
6085,65 metrés drillirg has been completed in 81 bore-
holes at Depositlhboh.- The sumzary of the borehole
particulars aré given in the Annexure-I(b). Besides
the above quantum of drilling, additional Jrilling would
be, however, necessary for detailed mine planning ani
for duality control purposes.

Aditing:

A total of 4OOmetres aditing was done in two

adits. Adit No.1 was driven on Cross-section No.Wt1 at

the R.L. of 1101 metres. from Fastern gide, for

Contdc 3 ¢8/"’
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170 metres and 30 metres on the western slope at
same 1@%@1. The major length had been in soft and
collapsing formation which prevented making the adit
through-Adit Mo.2 was driven on OS 56 at the R.L. of
1140 from western side for a length of 200 metres.
Mapping of the adit walls was done on a scale of
1:100 scale (Plate No. 6 A&B). Individual blasts
were sampded for size and chemical analysis of
different fractions. Bulk samples for ore dressing
and metallurgical tests were drawn from these adits

as given in %n4 detadil elsewhere.

Chemical Analysis:

1. Drill Cores:

The core as well as the sludge samples have
been analysed for Te, 5i0p, i1903 and 10T for each
type run. Few samples were analysed for FeO, P
and 8 contents,

2. Adit Samples:

Besides channel samples along the wall of
the adit, at every one metre interval, fractional
samples of the blasted ore after gcreesning at

various sizes have been analysed.

COI’ltﬂ..n 099/—'
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Preparation of Plans:

The geological cross-gsections at 125 metres
interval have been prepared on the basis of the
available data. Based on the borehole data and
available geological informations, tentative bench
slice plans I ve been drawn for 16 benches (on 12

metres interval) showing the types of or%;graie and

mineable ore portions.
#

Collection of Bulk Sampleg for Batch Scale and Pilot
Plant Tesgts:

As a part of investigation, bulk samples were
drawn for each type of ore for ore dressing tests.
Ores of each type have been collected from different
places so as to get the representative distribution
of each ore type. All the type ore samples have bea:
collected by blasting at selected spots. Bulk samples
have been éollected in two ﬂifferent stages. In the
first stage a total of 10% tonnes of primary samples
for batch scale tests have been drawn for all types
of ore. The quantity of each types of ore have been
coned and gquartered, OCut of 4% tonnes of final sample
of each type of ore prepared, two tonnes each were

sent to Research and Development Laboratory, N M.D.C.,

Contdoo 010/"‘
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Hyderabad and two tonnes each (except flaky ore and
Blue dust) to National Metallurgical Laboratory,
Jamshedpur for batch scale tests. In the second
Stage, a total of 560 tonnes of primary samples

have been drawn for all types of ore for pilot plant
stulies. Representative samples of each type of ore

sent to N.M.L. are as follows:-

Steel Grey Hematite 30 tonnes
Blue Grey Hematite 28 tonres
Lanitated hematite 42 tonnes
Lateritic & Limonitic Ore & 32 tonnes
Flaky Ore & Blue Dust 68 tonnes

-,

Total 200 tonnes

Ore Dressing Tests:

Ore dressing tests were carried on type
samples at N.M.D.C's R & D Laboratory, Hyderabad and
at N.M.L. one composite sample was -also tested at
R & D Laboratory. Pilot Plant tests are yet to be

completed by IN.M.L.

FXPLORATION OF FLOAT ORIS:

Float ores at Deposit W occur on eastern
(Galli Valley) and westerm flanks. The float ores
have been explored systematically by putting pits

on a grid pattern in both the areas, i total number

contd...11/-
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of 80 pits were put on western flank in a grid pat-
tern to work out the aerial extent, depth and con-
centration of float ore. Similarly, on the eastern
flank a total number of 50 pits were put in a grid

pattern(plate 10.9).

Scheme of Explorations:

Float ore areas both on eastern am western
slopes were mapped with traverses. Pitting was done
on a grid of 125 m x 160 m. on an area between CS 50
and 54 on eastern flank and between CS 59 and 60 on
western flank and on a grid of 125 m x 200 m. in the ¥
rest of the area: There are also extensive pockets
of float at the foot hills of western flank, which

require exploration to be done.

The present report summarises the results

of the above works.
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CHAPTZER ~ IT

GROLEGTICAL SET  UD

i, Regional Geology:

Previous Works:

The earliest mention about the occurrence of

Iron Ore in Bailadila Range was méde by Mr.P.N.Bose
in 1899, Mpr. Crookshank and Dr. P.K. Ghgsh of Geolo-
gical Survey of India, mapped the area on 1" = 1 mile
scale (Fig.1~k) in 1934 and Dr. Crockshank's paper on
Bailadila Iron Ore Deposits was published in 1938
whereaé the G.S,I. memoir by him was published in
1965, Heron (19%6), I.B.M. (1960 and onward) and
N.M.D.C. Limiked have also proved the ore reserves

of some of the deposits of Bailadila ranges.
Dr.A.K,Chatﬁerjee (1964~65) published details on modé
of oéCurrepce, and petromineralogy of Iron Cres in

the range.

~Regional Geologyve

v The Rock of Bailadila Range belong to -
"Bailadila Tron Ore Series", which correspond in age
closely to Iron Ore series elsewhere in India, e.g.,

Singhbhum, Mysore areas. This series overlies Bengpal

‘series with metabasaltic traps and tuffs intervening

up y
and 1s followed/by Granitése and Gniesses (with

Contd- L) -2/"'
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2.1 %

2.1.5

IT ~ (2)
Basaltic lavas and doleritic intrusions). The Baila-

dila series is sub-divided into:-

Sub~recent laterite
Iron Ores ]
Banded Iron formation !

Iron formation
Ferruginous shales/or
phyllites, tuffs and cherts

White quartzite and locally
conglomerates.

L4

& The Iron formation rocks are predominantly of

oxide facies and can be grouped into 4 main types.

Fine-banded tvpa:

This type has got very fine bands of hematite
and quartzite, the thickness of each band varies from
a fraction of a mm to maximum of 1 mm, they are mostly
cherty give rise to compact laminated hematite are

after enrichment.

i® Coarse-banded type:

These constitute coarsely banded hematite
gquartzites. The thickness of silica band varies from
1 mm to 6 mm and at bimes upto 1 em. The intervening
i®on content bands varying in thickness from 1 to 3 mm.
The silica bandg contain grains of hematite and héma—
tite band contain chert grains. They give rise to
leminated hematite after enrichment.

COl’ltﬂ.a o ¢ u3/""
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2.1.6 ¥  Cherty metallic ipon formation consist of
metallic hematite and‘chert without any trace of ban-
ding. The graing are of wvery fine to medium sizes.
They often give rise to steel grey hematite or Blue
bust,

2.7.7 4 Minor rocls of silicate composition are also

Seen Iron silicates like minnesotaite, stilphomelane,

have been reported, along with some intraformational
*

conglomerates. They have not been enriched much.

2.1.8 nrichment of QOre:

Inrichment of Iron Formetion rocks resulted
in formation of Iron Ores, by one of the following
ways : ~

1. Substitution of Iron for Siliceous
material carried by water.

2. By leaching out of silica and followed
by consolidation and/reconstitution of
remaining iron with or without signifi-
cant replacement of silica by Iron.

3« Inrichment of shales by process of
' lateritisati on.

2.1.9 Regional Structurs:

Crookshank recognised two synclines and an
~anticline for the two ridges and valley respectively.

These have been effected by later cross-folding. The

g7 folds are agymetrical and in general overturned

contd,eosb/=
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with N.S. trend and axial plane dipping steeply eagt-
wards. Tle folds close to the south in the southerly
ridges of Deposit No.13 and 1. The dips vary from
45° to subvertical, the fold geometry has become
complicated because of super-imposition of two sets
of later folds - a) Easterly trending and b) N.Wly
trending.

The yregional trend of strike is nearly N-S
with steep ?astefly dip, swinging a few degrees away

from verticd to both east and west wards.

2.2 " Geolor# of Deposit No.lt:

2.2.1 Stratigraphy:

Deposit No.t is situated in the North of
Bepgsit 5 and south of Deposit MNo.3.

The geological succession at Deposit No.4 is
shown belows -

Soil cover and laterite

Iron Ores ! Tron formation
Banded Tron formation {

Ferruginous shales/slates, tuffs & cherts
Wit te gitarszi te and conglomerates.

2.2.2 Quartzite and conglomerate bed:

1w

Conglomerate bed consisting of rounded pebbles

and cobbles of quartzite, hard slate and subordinate

COl’ltj-c -.15'/“‘
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quantity of trap-rocks are exposed to the south of

the divide point as well as along the Southern gt
B e . . - . 1 . -
@v%@mlty of Deposit No.lt. Quartzite and Ferruginous sand-
stone are exposed along the eastern flank in the

gully nallah cuttings.

2.2.3  Ferruginous shales and slabe:
| " Pankodndipirple coloured (at places white)
shale and slate are exposed on the entire eastern
flank of the deposit. The shale has given rise to
1ateriﬁe and Kaoline at places. The shales often
grade to tuffs and some are definitely altered variants
of tuffs.

2.2. 4 Iron Pormations

v Following types are fourd in the areaj-

’J

arse, wavy ani crenulated band¥$d
matite quartzite.

-

i) Ce
he

ii) Fine-even banded hematits/magnetite
quartzite - ,

iii) Magnetite-quartzite without clear
banding.

They are cxposed on western flank of the hill.

. ) o .
They strike N - N, 15 E in the northern parts and swing

to BT350E to N& - towards the southern end. Exposure

of the B.lL. Q. at places - is attributed to faults which

COHtj. ¢ o 0 06/"“‘



brought the BHQ/J in juxtaposition to enriched iron
ores.

The enrichment of Iron formation has caused
the ore deposition, the type of ores depend on origi-
nal rock from which enrichment has taken place, degree
of enrichment, and later lateritisation etc.
:?,2.5§Myy3tructure:

The ridge of the Deposit bk is formirg a

gsyncline. *The structural features are as shown belows

1. Dip & Strike:- Strike varies from N-8 to N 15°E-
S 159 for the entire area except
for the Southern p@¥t where it
changes to N 35°% - 8 35°W to B~
SW the dip is invgriably steep
between 607 to 85 dipping east
with certain exceptions to west
due to wavy nature.

2. Folding:=- Deposit MNo.4 occupies the western
ridge which itself formi# synclinal
structunegwg Two prominent directions o1
of minor fold axis are seen. One
N 80°F and the other S LO°®E with a
plunge of 75° to 80°. These repre-
gsent later folds. The main regional
N-S trending fold-axis is not well
represented in minor structure.

3. Faulting: - - The ore body is dissected by 4 sets
of faults which have resulted in
shifting the ore body. ghe promi-
nent directions are N 20°E, N 80 B
to E-W and N L40°. Most of these
faults have been traced. The faults
have 1led to change in ore types. Large
incidence of Flaky Cre and blue dust
may partly be ascribed due to direct
or indirect effects of these faults.
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Apart from these some symm thetic faults are
also found. Brecciation and secondary silicification

can be noticed along many faults.
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CHAPTER - III

e I e ) ———

DESCRIPTION OF THE DEPOSIT

The ore body in Deposit No.4 occurs as Nor-
thern continuation of Deposit No.5, separated from
Deposit No.5 by a narrow parting of about 150 metres,
of laterite and poorer lateritic ore. On the northern
side Deposit No.t is separated from Deposit No.3 by

a parting of unenriched banded hematite quartzite.

The ’Deposi‘t No.lt is . Km. in length. The
ore body can be divided into two blocks which are
separated by unenriched BHQ at cross-section Ib. W5.
The northern block has a strike length of 2.2 Km.(i.e.)
from CS -~ W46 to CS - 62 and the southern block has a
strike length of 2,1 Km. (i.e.) from CS - 31 to CS =45,
Out of 2.2 Kms. of length of north block the main ore
zone occupies 2,00 Kms. and out of 2.1 Km.‘length of
south block the main ore zone occupies 1.5 Xms. and
the rest is occupied by lateritic ore at the two ends

of the Deposit (Fig.No.1B).

. ORE BODY:

The ore body occurs along the top of the

ridge and is characterised by narrow width, which

varies from 250 metres to a minimum of 80 metres.

contd.. «2/=
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~The deposit is bounded by a deep valley on western
side and Galli nala on eastern sile. The ore extends
to a maximum of 130 metres in depth. The deposit be-
comes shallower in depth on eastern side. The eas~-
tern flank of the deposit is mostly covered by lateri-
tes and Canga. Small cliffs composed of hard massive
ores occur on the western side of the depositgﬁﬁestern
boundary is often marked by‘sharp @antaaggagainstrthe
BHQ. The géreral strike is N - S with easterly dip.
The amount of dip varies from %0° to 80°. The deposit
has a general synformal structure. The ore body is
however, disturbed by sevefal faults of oblique and
transverse in nature. Most of these faults have been
traced on the geological plans prepared. The ore
body is also characterised by cross-foldins.

Because of cross-folding the width of the ore
body at places is wider and narrower and the bottom
configuration also gets quite corrugated. Folding
and faulting has resulted in fragmentation of the

ore making it more friable.

30231A_ The nature and behaviour of the ore body in different

wd

sections is reflected in tle detailed geological plan

(Plate-3) and cross-sections. (Plate-5A to 5L).
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3.3
3.3.7

3.3.3

ITT (3)

Float QOres:

Besideg the main deposit large quantity of
float ore occurs on eastern and westem slopes of the
deposit. The float ore is of high grade on western

side compared with the eastern side.

BOUNDART BS OF ORE BODY WITH OTHER ROCK TY PES:

\;fbre BHQ Contact:

BHQ occurs against ore body at the northerm
extremity af well as on the western slope. Besides
small isolated BHQ outcrops are also located inside
the deposit. The ore changes to soft leached BHQ ani
then to hard BHQ in depth as observed in the boreholes.,

‘Shale Contéct (turfes;

Shale or lateritised shale in‘generaltoccupies
the esastern part o tre ore body. The boreholes loca-
ted in the éastern'side of the deposit are bottommed
by shale/tuff., The snhales on the eastern side are
latefitised and at some places capped by low grade
ore-~outcrops.

BHQ within the Ure Body:

BHQ bodies of various dimensions occur as con-
tinuous or discontinues bands/lenses/patches at dif-

ferent places within the ore body(Some of these BHQ are

“unleached BHQs). These may possibly be considered as

parts of unenriched rammants of present iron formations.

OB



CHAPTER - IV
ORE TYPES

4.1 Ore Type Grouping:

b1 Ore typss recognised during the geclogical
mapping and core logging are incorporatédin the plan.
These types showed different physical properties rang-
ing from hard compact to friable ores and sandy blue
dust and also wvariation in chemistry. Based on phy-
sical and mineralogical properties (easily distinguisha-
ble megascopically) the ores in Depo&it No.4t have
been groupfd in five dominant types.

het.2 Ore Types:
The ore types of Deposit Mb.4 are as follows:-

Type I Steel Grey hematite

Type II Blue grey hematite

Type IIT Laminated hematite

Type IV Lateritic & Limonitic Ore
Type V Tlaky Cre & Blue Dust.

Besides the physical characteristics, Fe
content of the ore types is also considered as one
of the factors in the above grouping.

k.2 Incidence:

Tentative slice plans have been drawn up to

mineable botbtem 1limit of 1020 mts. Baged on the

contdeoo..2/-
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borehole as well as other geological data, ore blocks
have bean made typewise and gradewise. The overall
incidence and average grades of the ore types have
been computed on this basis., Table 4.1 summarises

these results,.

‘Description and Occurrence of Ore Types:

Type-I - Steel Grey Hematite:

Tt 48 very hard compact and steel grey in
colour. Generally it has a massive appearence and
does not show any laminations. ©Steel grey hematite
1s closely jointed with fillings of chert and limonite
along the joints. This type is exposed on the western
side of the deposit and also in the cliff, The inci-
dence of ar type as worked out from the glice plan is
11.20%. Accordingly, the total quantity of steel grey
hematite works out at 12,135 million tonnes. The
average grade of the ore type worked out from slice

plan is as follows:

e 66.78 %
8100 1.21 %
A1503 1.38 4

contde...3/-
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Type-IT - Blue Grey Hematite:

It is also quite hard and massive in nature.

It is less hard commred to stedl grey hematite. Some-
times this type of ore is characterised by laminations.
Blue grey hematite is persistent in depth and is mostly
ekposed on the cliff,

The incidence of ore type as worked out from
slice plans is 11.40% and thus the total quantity works
out to 12.347 million tonnes.

The average grade of this type as computed

from slice plans is as follows:-

Fe 66.89%
Si0o 1.22%
A1p03 1.03%

Tvpe~IIT - Laminated FHematite:

Laminated hematibe is charachBrised by close
laminations. Laminatei ore has undergone much alter-
nations.and the inter laminae are often filled with
laterite and limonite. This ore type is soft and breaks
along the lamination planes. It is quite common(next
only to blue dust-flaky ore) and is exposed throughout

the deposit,

The incidence of ore type as worked ouf from
slice plans is 25.40% and the total quantity thus
contide oo/~
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estimated is 27.388 million tomnes. The average grade

worked out from the slice plan is as followss-

Te 6L, 60%
Si0o 1.46%
A1504 2.58%

Type-IV - Lateritic & Limonitic Ore:

Al teration of ﬁhe hematitic ores have resulted

in lateritic, and limonitic ores. This type occurs on
the surface ard slopes of the deposit. The incidence
of this type of ore is much less. It i dar® brown to
yellow dn colour with goethite and hematite in varying
propor tions. This type is low in Fe content with high
alumina. The incidence of this ore type as worked out
from the slice plans is 3.80%. The quantity of ore is
estimated at 4.06 million tonnes. The average grade of

the ore worked out from the slice plan is as followss-

Te 58 9l
8105 2.21%
Alp0q 5.55%

Type - V - Flaky Ore & Blue Dust:

It is bluish grey in colour. This type is very

loese with fine and coarse grains of hematite and

Co}ﬁtjc e v 5//_
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GdBasional hematitic flakes. At #hallower depths
flaky ore content is more whereas in depth it becomes

more powdery and sandy. Along C3 41 and ia few other

places, this type crops out on the surfaee also. Barring

the cliff mne, the ore in general is constituted of
this type. This type 1s the major constituent in the
depos it. The incidence of this ore type as worked out
from slice plan is 48.20%. The quantity of this t&pe
is estimated at 52.026 million tonnes. The average

grade of flaky ore and blue dust is as follows:-

Te 66.13%
S10p 2.57%
A1203 1.00%

Microscopic Characters of the Ore Types:

The microscopic characteristics of the ore
types have boen studied and a separate report has
been prepared by R & D Division. (Beneficiation Studies
with Tron Ore samples from Bailadila Deposit No.4).
The major ore minerals present are hematite,

goethite followed by very minor amounts of magnetite

and traces of lepidocrocite and rarely pyrite. Most

of the first generation hematite present was martite

in nature. Alternate bandings of hematite and

COl’ltflo LI 06/“
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goethite indicated dnitial composiﬁional Vériation.

A second generation hematite was formed due to diﬁﬁf
dration of primary goethite. This latter hematite
displays much stronger blood red internal reflection
than earlier generation martite. Relict magnetite
grains are wvisible in sections studied., TYellow ochre,

lateritic and sdiliceous minerals form the gangne.

Based on Ghe borehole data the dincidence of

types of ores and their average grade are summarised

below:
Ore Type ) Inci~- Ayerage Gra%e - y
dence Te% S10,% 1~ 0~%
________ Ao T TRy
I. Steel grey 12,05  67.23 0.99 1.12
hematite ) .
IT. Blue grey 9.80 67,72 0.77 0.90
hematite
IIT. Lamirmated hema-~ : ‘
tite 23.15  64.95 1.89 2,19
IV. TLateritic &
Limonitic Ore 5.90  58.47 2.57 6.08
V. Tlaky Ore and )
Blue Dust 29.35  65.9 3.19 0.93
Total 100.00 65.53 2.1k 1.69

- - e m sl e ek e e G e e e e v WM am em e e e e e et o e e e

. . . Lo
Distribution and analyses of ore types gis

each borchole are at Annexure No.IV.



CHAPTER -V

-

ORE_HESFRVES AND WASTE HAIDLING

5.1 Method of Bstimation:
The calculation of ore reserves of Deposit
No.4 has been done on cross-sectional basis as well

as on the basis of bench slice plans.

L
N

Sectional Estimation:

Geological cross-sections have been drawn at
125 metres %trike,interval. The area of ore boldy
(and also ore-types) was calculated by graphic method
and volume obtained by assuming the cross-section
interval or the ihfluenoe of the ore types of the
section concerned. Wherever the ore body is pinéhing
and/or the section is represented by waste, the influ-

ence of that section is suitably changed or omitted

for calculation of the ore reserve (Amexure-III-adb).

5.2.1 Tonra ge Factors

Specific gravity of different fyipes of ores
have beenietérmined in the laboratory. Based on the
results and after giving due consideration for porosity
and joints etc., the tonnage factor(tonnes per Cu.metre)

of the ore types arrived are as follows:

Contjos ° 02/"‘
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5.3

1. Steel Grey hematite bk,2
2., Blue grey hematite 4,0
3. Leminated hematite 3.5
b, TLateritic & Limonitic Ore 3.5
5. TFlaky Ore & Blue Dust b

Reserves:

The section~wise computation of reserves of
the deposit are 8hown in the Table 5.1. ks has been
mentioned in the Chapter-IIT ~ "Description of the
Ore body", the ore body is divided into two blocks,
The estimated reserves in North and South blocks are
69.01 and 50,85 million tonnes respectively with

a total reserve of 119.86 million tonnes.

Estimation baSdeon Bench Slice Plan:

In order to have uniformity with Deposit No.5
and for future integrated development, the same bench
levels of Deposit No.5 have been assumed for Deposit
No.l4 also. Acw rdingly, the upper most bench would
be at}; R.L. of 1200 metres and the succeeding lower
benches at 12 metre interval. Though the ore body
extends upto a levdl of 972 metres in south block,
the bottom mineable beneh has been tentatively f ixed

for the purpose of pesent feport at 1020 metres R.IL,

contdiii. i3/~
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5.3.2

5¢3-3

5ok

V-3
Basis:
Tn 211 16 bench slice plans reve been drawn.
ALl the bench slice plans ave bean drawn on the basis
of ore types. The major constitusnt ore type within
éolumn of 12 metres has been projectedvin a particular

bench (Plates 7 & 8).

Tonrmage Factor:

In case of slice plans also the tonnage fac- -

tors mentioned at 5.2.,1 arc adopted.

The benchwise calculation indicated a total
mineable reserves of 107.955 million tonnes upto the
R.L. 1020, The details of the benchwise as well as
type-wise reserves are shown in Tables 6.1, 6.2 and
6.3. |

The benchwise ore reserve ircreases progres-

sivelg from 6,04 lakh tonnes in 1st bench to 115.00

lakhs tonnes in 10th bench (Total reserves of North
and South blocks) aml below that level the reserves
progressively deecreases to 21.90 lakh tonnes in 16th
bench (the last mineable block).

Overall Bench-wigse Section~wise distribubtion of Ore

types and dits dmplications:

Based on the results submitted in the

/ COT‘_tj. 8 0.01"'/"'
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showing the benchwise cumulative reserves (in %) and
also sectionwise cumulative-reserves (in %). Thus
graph would greatly facilitate any decision tlat may
be taken regarding selection of site for erushing
plant and obtaining the centre of gravity of ore
deposit. It may be sem from the figure that at the
R.L.of 1104 metres along the line between CS 48 and
49 is 50% concentration line of the ore reserves and
this area may serve as a sultable site for locating
the crushing plant provided other parametres are not
unfavourable. Similarly, 2/3rd of the reserves are
available upt® the R.L. of 1086 metres.

Float Ores:

Float ore occurs in the western and eastern
slopes of the deposit with a depth varying from .50
to 7.27 metres.

Extensive pitting has been dore on grid pattern

and the depth of the float ore zone is established.
Besides the depth, the float ore and soil ratios have
also been determired. The total reserves of float
ore at Deposit No. W4 is 9.63 million ﬁonnes. Out of

the above total reserves, the float ore reserves of

ﬁlr‘oﬂtj.o oo 0 5/“'
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Table~5.2

Benchwise Distributicn of Ore Reserves

P e T T T T R R T L I T T R O e T B B

Bench Percent Cumulative per-
No. Reserves Reserves cent Reserves
1 6.0k 0.56 0.56
2 25,99 2. 2.97
3 143,12 W, 46 7,43
L Y7.23 4,38 11.81
5 61.32 5,68 1749
6 72.59 6,72 oly, 21
7 89.67 8.31 32,52
8 101.49 9.40 1,92
9 101.68 9,42 © 51,34
10 115.00 10.65 61.99
11 106.66 9.88 71.87
12 101.15 9,37 81,2
13 81,34 7.53 88,77
1 60,03 5.56 9%, 33
15 39.29 3.6k 97.97
16 21.90 2.03 : 100, 00

1079.55
o¥F

107.95 million tonnes
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western side is estimated at 8.00 million tonnes
(iverage Grade Fe&% 65.60) and on ecastern side (i.e.
Galli Valley) 1.63 million tonnes (Average grade Fcf
63.37). - The reserves and details of calculations are

at Anrexure-IIT (a) & (b).

Waste‘Haﬁiliné:

The waste at Deposit Mol is present hrough-
out the eastern part of the deposit.‘ A8 may be seen
from the ¢ross-sections, the ore body dips towards
east with shaie/lateritised shale occurring over this
on the sastern slopes particularly on the North block.
Laterite analysing less than -55% Fe on the top as well
as below the laterite capping would be required to be
removed as waste durirg actual mining.

The wvarious forms of waste are -

1. Laterite cappings analysing below
-55% Fe occurring as owerburden.

2., Shalc occurrences within the deposit.

3., Highly siliceous type(i.e.) transi-
tional formation, between BHQ and

4. Occurrernces of BHQ/BHJ within the

ore body often ~/ result of block- / are the
J‘?a«l;'.]._‘\‘.:j_rlg._‘~ ‘ -~ - R a

Overburden and Ingide Waste:

In the bench slice plan all the overburden

contd....6/-
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Table showing the Insile Waste Tonnages in
different benches.

( in tonnes )

. ems e R me S e e B e W me e S e e O ARG e e B0 W ae G mid e s e WD O

Bench No
& Level North Block South Block Total
1 = 1200 7,130 - 7,130
2 - 1188 1,547,540 - 1,47 ,540
3 - 176 87,730 - 87,730
L - 1164 31,320 - 31,320
5 - 1152 - - -
6 - 1140 . 99,180 - 99,180
7 - 1128 3,067,140 1,300 3,68 ,440
8 - 1116 7,439,210 1,04,830 7 o1k 040
9 1104 94574000 1,111,360 10,684,360
10 1092 13,62,420 3,20,450 16,82,870
11 1080 1,98,360 6,862,080 8,800,440
12 1068 - 5,18,520 5,18,520
13 1056 1,416,580 76,560 1,93,140
1k 10l 62,640 85,260 1,4%7,900
15 1032 6,380 1,51,380 2,15,760
16 1028 1,54%,860 2,95,800 4,50,660
Total 43,95,490 23,447,540 ,57;“3,030
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and inside waste blocks have been calculated. The
total quantity is estimated at 6.74% million tonnes
constituting 6.2% of the mineable portion. The bench-

wise inside waste quantities are given in Table 5.3.

Stripping Waste:

For maintenance of adequate bank slopes during
mining, some quantity of waste is required to be handled.
Preliminary computations on the basis of HSObank slopes
(this requires to be ascertained after actual tests)
have given the quantities of stripping waste with
bottom level as 16th bench in south block and 12th
bench Ior th block at 16.87 million M3 or 46,01 million
tonnes of excavation. (Assuming 2.9 "Sp.gravity). The
major portion of this waste wouliwﬁe shale/tuff along
the eastern side. If the mineable limit is shifted
upwards (i.e.) from the present bottom levelof 16th
bench, this excavation can be reduced considersbly,
This, however, reduce the mineable reserves accordingly,
Preliminary computation reveals, if the bottom level
1s fixed at 16th and 15th bench in south block ani
10th bench in north block the stripping waste quantum
will become 36.26 million tonnes and 32.77 million

\

tonnes. The total mineable reserve would also come

OOHtCl. o 07/"'
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down at the same time to 95.05 million tonnes and

93.48 million tonnes (as summarised below).

S1. ~ Ore Waste

No. Mineable limit  reser- mi%%ion Qty
| VesS Mete M in m.t.

SN em wE GRS ew B R B L, en e R me G S ey M e W e e B e R gmg e

1. South block 16th , ‘
bench & North 102.1k% 16,87 46,01 45.40
block 12th bench

2. Soutlr block 16th
bench & North 95.05 12.51  32.26 38.10
block 10th bench
3 South block 15th
bench and North 93.48 11.31  32.77 35,00
block 10th bench
However, it may be noted that the steep dip
of the Iron Ore body and general topography have led
to the necessity of handling proportionatdly large

guantum of stripping waste in case of Deposit Ho.r.



6.1

N

CHAPTER ~-VT

CHEMICAL CHARACTERISTICS

GRNERAL
The ore$ mainly consists of hematite with

laterite, goethite ard limonite. Magnetite or Mar-

tite is found ‘occasionally in minor amounts.

The chemical characteristics were based on

the analytical results of borehole samples ... . as

below:

1. 4250 for Fe
2. 3500 for Fe, 5102, AlpO3,

3e 50 for P& S.

In all 16 benchsslice plans have been drawn.
Block grades in-individual slice plan have beesn #ZBSes-~
sed as the arithmetic mean of the borehole grade
falling in the b%ock; Wherever, the boreholes are

not present in the block, average grade for the block.

has been computed by tek ing overall grade of the type

ore for the entire deposit or the borehole values of

the upper and lower benches.

The benchwise reserves and average grade of
the ore (Nor th bloek and south block) on the basis
of -55% Fe eut off has been summarised in Tables
6.1, 6.2 and 6.3.

contd, ../~



Table -~ 6.1

Ter s 500 Setsilds of ore Type-wise Reserve and Grade of Mindei®, “ortion Of.Ore*in-different benches,
| | (810 TG DEPUSIL) | | ,
_ (Reserve in lakh tonnes) :
4x-X—X~}wXﬁXéXéx—X4x4qu4xa&éxﬁx-X—X~y—x—X—Xﬁx—X~X—X~Y~A~x—x—x~X~X~X~X~A~x~x~x~X,A,X~A~V“X”XHXux_X_X_X,X_X,XﬁKéxix_X”X_X_X.X_Y,ﬁ_X,X,X-X“XiX4K4X~
_Beueh | 1 2 3 L 5 7 8 9 A0 41 A2 1%+ 15 16 Type- Inci-
Type R.L. of . 1200 1188 1176 1164 1152 11#0 1128 11160 110k 1092 1080 1@%& 1056 1ouu 1032 1020 wise dence
the floor | , | - total %
b p) 3 b 5 6 7 8 9 10 11 12 . 438 i, 15 46 17 18 19 20
—x~x~x~y~x—x—;~X~X~X~X~X¢X—Xux~x-x~x~x~x-x-X~X~X~x-x~x—x-x~x~x«x~x-x~x~X~X~X%Xex-xquxax_quqxgxﬁquuxﬁx~X4K~xdxux«x~x~x~x-x%x~x~X~x—X—anqx~x~x~
o - Reserves - - 3.52 7740 14,07 13.38 9420 11.70 10.31 11.2 8 12 11.72 847 686 4.23 0486 121.35 11.20
Steal Grey T° - = 6r.89 66.35 66.7% 65.93 68.67 68.22 67,33 67;21: 3.8 éafét 65. % SR 65,77 és.aa 66478
Hematite = 910X = - 0,99 0,88 0.60 0,86 0.35 0.58 0.85 1.35 0.68 2.56 2,08 2.72 2.57 0.6 1.2
| Ad203- Ce e 2229 0 1.500 075 20 120 06 - 0.73° 0,95 1,13 t0.80 1,327 "2:83 - 2053 2.30° OJ - 1438
*K*XPX~X~iﬁK€K~X—XvXPXFX~X~X~X?3b¥bXﬂX—XPX-X~XﬂX~XFXbXhX~X—X~X~X*Y~X—X~X—XFX€XéXﬁX~X~XQX@X_angi;XuX;X*XAxéxuxuxpx-xnxQxdx-X~X—XuxuXdX~X~X—X4X*Xf
- Reserves 0.16 2,01 6,0k 3.6t 8,05 9.58 15.31 12.81 11.13 11.92 412.0% 11.41 8.61 5.73 3.32 2.0k 123,47 1140
11 Fe - 6k79 6479 63.1 65,99 65.92 67.81 67.96 68.19 ,65.88 67.76 65.89 66.15 68.07 67.60 67.68 67.16 66,89
§§§§t§§§Y 5102 .f C 0,51 0.5 2.40 0.2 Ot 0.77  0.69 0,90 1.6 0.79  1:48 = 3. 795§ﬁ@5ﬁ§ 0.57 0.66 0.62 1.02
AJp03 - - 3005 - 3,05 -2.55 - 1.005- 1.2 1 0% 079 0.8k A, 75 1.0% -0.55  0.61 0,65 0.67 0.69 0.63 - 1,03
~K~Y~Tix—X~X*X~Y~X9XfikXPX~K~X—£FX—X?X?X%19XHX%X&XPX~X~X~X~X~X~X~X—J~Y~‘~Y*X~X5X—X~X~K~K~K*X%X%Xii%X-f*X-KﬁK%XﬂKﬁXﬁXﬁX*X—XﬁX-XﬁX%XﬂXﬁX€XﬁX4XﬂXﬁx—Xh
: iﬂii Reserves’ 0,06 9.65 25.64 24.1h 18.75 16,67 26.27 31.64% 28.86 31.31 %.64% 23,75 10,06 2.12 -- 0.32 273.88 2540
Iaminated T8 6%.00 63.83 62.92 65.53 66.19 62.91 64.82 5h.51 65.70 65.96 65.51 64.37 65.20 62,56 - 66,71 0467
hematite 8ily 1.09 1,06  1.09 1.60 1,08 0,91 1.57 2.42 1,11 0,97  1.69  1.65 1.49 4,65 = 1.80 1.46
- - A1R03 o Bo06 - k12 3. 30330 148 271 2k 2.8% 2,56 2,13 149 3,19 2.66 - 1,02 0.5 0.57 - 2.58
X = -X—'J" '-'1'-X-X~X-*X~X—I~X~X-°X-—K»X~X——:SC~X-—5(-i(4-X K K A K K K A I~ H K K KT K~ o v K S~ K X K *-K--X-X - LK X K X LK *X-—-X—-X-»X*-X-“{—‘X”X i L Co
v Reserves 5.82  5.27  3.8% 1411 2.81  1.55  3.39  6.68 WMk 1.19  3.90 0. 59 - - - - 4g,62 3-3}“““-\»«
é’a‘{ﬁg}f Fe © 57.90 59.7% 59.8% 56.63 58,57 57.71 58.66 59.29 61.66 57.17 57.'55 58.36 - - - - 58, 9l
tic Ore Si&av . 2,10 172 1.3t 0.2 2.0% 2,57 k.22 1.69  0.82 12.77  1.82 2,98 - - - - 2,21
- - -AJg03 v - 6493 0 515 5.55 0 7.71 5.29 6,08 7,03 5.91  2.97 2,02 .2 576 - - - - 5,48
—x-x—y-x-x-x-x~x -X «x~x»x-x-x~x-x~x- b o0 S S0 A S SE T S &L IS IS €8 o T8 S8 S8 K 88 S0 SO E0 Sp e S0 a0 B L 5 O, 5 U R S g Ko oKL X oK wL K oK KK K K o
Vv - Reserves = 906 9,08 1102 17.6% 3181 35,50 38.66 48,9k 59.37 55.96 53.98 53.90 45.32 31.7 18.68 520,26 L4820
Flaky Ore PFe = = B73 66.5% 66.5% 67.16 65,30 66,00 566,77 66.34% 66.354%66.11 65,00 65.63 66,49 67.63 65.7% 66,13
' 131ne_pust 102 - 120 1.63 2,87 0.83 3,78 2,97 2,30 2.06 2,18 2.37 W01 3.0 2.16 2.09 2.53 2,57
: A3203 . - - %99 .0.91 . 0.79 -0.60 - 0.93- .0.98 - 1.19- -0.99 - O. 88- -0.80 - 1.00- 1,23 - .24 1.05 1.07. 4¢g't
47%&dXﬁKﬂﬁanX»z&akﬂhﬁhXhﬁ@ﬁm&ﬂxnx~%4x4&4K€XHX4X~X~K—XanXﬂX~X~X~X~X~Y~X~X—X~X~X~X4X4X€X~X~X~X~X—X*XQX~X~X-X—X~K~X—X~X~X~X~X4X—X~X~X~X“X~X~XhXé{ﬁK*
17T 10368 16biBE o s 218y Lpod 29,29
Reserves 6.0% 25,99 LB12 WZ28 61:32 72.59 89,67 101.49 101.68 115.00 106348 e ? L3R 9 RN 21,00 1079.55
Fe’ 58-15 63,39 63.56 95,69 66.20 565.08 65.99 65.92 66,12 66427 65.53 o5 o 65,82 66,35 67.43 65,97 65,65
Total Si0p 2.0 1.19 1,37 1.65 0.87 2,16 1,95 T1.92 1.58 4073 1093 3,26 2,50 2,16 2,02 2,27 1.97
&1203 6,79 3.50 2.92 -238 121 1.68 1.k 191 157 427 1,06 ho 1,52 1,99 1.17 0,99 1.62

ﬂ%ﬁmﬂﬁﬁﬁ%ﬁ&mmﬁﬁﬁﬂﬁﬂﬂqaﬂﬂ&ﬁ%ﬁﬂ%ﬂﬂ&ﬁﬂﬂﬁ%—%ﬁﬂ%%i%mdﬁﬂﬁﬂ%ﬁmm#ﬁ%%ﬂ%ﬁw%ﬁ%ﬁ%a%aﬁX~



Table = 6,2 | . | -
Table slow1ng,detalls of Ore 222? wise Reserv and Grade of Mineable portion'oi;g£§ in 4ifferent Benches.
<E9@I@~ELQCK)' | | ‘

| ‘ ' : (Reserve in 1akh tonnes)
CeX -'X-A—:{-—X"X-X-—} ~X-—X~X e £ o' 4 -X*'X X X nX "X"X '-X'-X'-X— P €0 € £ *X-X-*X-PX Ly e —‘X"X L € 'y "’J{“X "":X "‘X"X ., . -X"'X"X"X "X—X Y e w3 oY o e o S 0 T e S K I K L K "“X"‘X X

Bench = 1 L 5 7 8 9 : 11 13 14 15 16 Type- Inci~
Type R.L. of = 1200 1188 1170 1164 1152 11#0 1128 1116 110k '1092 1080 1068, 1056 1ohu' 1032 1020 wise denoe
the floor o | , o C L total %
"1 2 3 L 5 6 7 8 9 10 11 12 13 1L .15 16 17 18 19 20
~ﬁ%ﬂ“%%md%ﬁ%%ﬁﬂ%%%%ﬁﬂﬁ%ﬁﬁﬂﬂ%ﬂﬂﬂﬁ%%%ﬁ%ﬂﬁ%ﬁ%ﬂﬂﬂﬂ%ﬁq%ﬁMmﬂ&ﬁ%ﬁ%ﬁ%ﬂ%ﬂ%%%ﬁﬁﬁﬂmqﬁﬂ
I Raserves = = = 3.52  7.40 1L,70 13.28  8.65  7ie3 2,85 0,30 0.35 1.51 0,60 - - - 5876 9.50
85?91 Fe | - = 6489 66.35 66.7% 65.95 68.76 68,73 68.65 66,38 67.11 67.37 67.37 2 - - 67.05
- he§:%ité 8102 - -~ 0,99 0.88 0.60° 0.85 0.32 0.3k  0.52  0.82 0,71 0.61 061 - - = 0.6k
Algoy . Cm L el 0 2429 1,500 0.75 . 2,11 0.2 0.96. 0.83 2.0k 1,50 '¢_1o.~’1.10 B - 119
XXX -X~x~y~x~a~x-x«x~x~x-x—x»x~x—x—x—x~x—x—x~x«x—x~x~x—x~x—x»x~X—X«X—X~X~X~X~wa~xex—x~x~x—x—x;x;x4x~X-X—X¢X«x~k~qu4xac4X4xfxex~x~qu4x~xax-X~X~

Res erves 0u16. 2,01 6.0%  3.61  7.95  0.32 14,88 11.02 7.48  7.37  Lu56  1.63 247 3.67  2.50 2.0 - .71 13.80

Biil . e S 6479 64,79 63,1 65.99 65.9% 67.8% 67,99 68,99 66.42 68,00 68.69 67,27 67.27 67.9%. 67.61 67.16 67,26
hemtr b 5102 0.51. 0.51 240 0,21 0.2 0.78 069 043 0.91 047 05 0,57 0,57 0.6 0.62 062 0.7
e - Alo03 ~3.05  3.09. -2.55  1.05  1.18 - 1.,0% -0.79 - 0,28 446 . 0.81 - 0.52  0.9%  0.9% 0.5% 0,63 0463 - 1,02
@&ﬂﬂﬁﬂﬁ%ﬁﬁqﬁﬂ%ﬁmﬁﬂqﬁaﬂﬂﬂﬁ%ﬂm%ﬂﬂﬂﬁ&ﬂwﬁfﬁ%ﬁﬁ%ﬁ%ﬂﬂ%ﬁﬂm&%%%ﬁﬁﬁﬁﬂ%ﬁa#&%ﬁﬂﬁﬁ%ﬂ%ﬁ
TIT  Reserves 0,06  9.65 25,64 241k 18,38 11.9% 15.80 19.2% k8%  15.67  9.99. 3.7% 0,38 = - - 170.0% 27.10
Laminatel Te ~ 64.00 63,83 62.92 63,53 66.31 63.9% 65.72 54,28 65.70  65.88 66.13  65.59 65,57 - . = -~ 64,68
hematite 8Siop | 1.09  1.06 1,09 1.60 1.09 0.9 1.38  3.49  1.30 1.6 1,89  3.5% 1.66 - - - 1.60
: A1p03 W06 - W12 0 3.1 3,33 1.45 0 2,6% 0 1,81 - 3,55 2.1 140 0,88 1.30 1.27 - - = - 2.57 |
—xax—x- 4x~x~x—x~x-x4x~x4x~ 4X“X€X-X*X“X~X—X%X—X~X-X~X&X—X~X-X—X5XfX~X—X?X%}@ %—X-A~X+X+X&2&2&X%XﬁX—X~X~X—X—X—X*X~X~X—X—X~K-Xex—X~X~X—an—X~XﬁX~X“X”.
LW Reserves  5.82  5.27  3.8% 1.41 1.23  0.06 0.8 0,04 0.0 0.8  0.63 0.59 - - - = 20.39 3.30
Tatarikic Fe 57.90 59,74 59,84 56, 63 58.70 58.47 53.47 58,47 58,47  56.68. 5847 58,36 - - - - 58.73 :
& Limo-~ 8i0p 2,100 1,72 1.31 0.2 71036 2,57 2.57  2.57 2,57 16.69 2.57  2.98 - - - - 2.39
g%gic,, - L3203 693 - 5.19  9.55  7.71 4,29 6.08 6.08 6,08 6,08 0.46  6.08 5,76 - - - - 5.72
*L~X;Z~X~K—I~X-X~X'XﬂX*X-X~X€XHX~X~X~X~X—X~XfX—X~X~X—X~XwX~X~‘QX*X~X—X~X~X~X~X—kameX-X~X—Y—X—X-&-X~X~X—X~X€Xé@bC—A~X—X~X-X~X—X—X~X-X~X~X—X~X~Xan
R 4 Reserves = 9.06‘ 9.08 -11.02 . 17.6#"36.79’ 32.28 27.58 27,81 31.08 23 12 24 77 18,73 15 39 8‘20 4,16 290,71 46,30
. Flaky Ore Fe - 63;73 66454 66,54 67.16  65.3% 66411 67,1k 66.81 66,82 66 29 65.16 67.21 - 66.9% 68,11 68,04 66.45
‘%hgéue’ 8102 = Le20 1483 3,87 Q:83 339 8482 2.06 2.24 2.01  2.73 3.76 1,87 1.7% w.ao 0.60 2438
T Al203 e 1990 091 0 0,79 0,60 0,91 O 91 0. 95  0.95 0.9% 1.15 1 o.6+“» 0'61 0,52~ 0.49 0.92
e ol Cv Eoy £ ¢ -;x-X—X—X-X—X-X o -X-X-X-X-X e wa L wo X 'fX“X S S b S B Cp R b € Bl S b oy G €0 B Sk o Ao o -X et K ¥ vx—X -X-"c— X-*X-‘X -X -X ~X —X=X -X~X -—X-X ','tX"X“‘ s -'X = 3K K “'X ~X "X il
. Benchwise ' , / o o : o s : , 
' Reserve 6.0¢ 25.99 48,12 47,28 59.27 65,39 72.u5‘ 65.68 53.08 _55,28 38.65 32.2% 22,18 19.06 10,70  6.20 627,61
Ee 58.15 63,39 63.56 64.69 66.45 65.55 66.63 66.75 66.53  66.2% 65,55 65,29 67.19 67.05 67.99 67.95 65.89
8102 - 2,00 - 1,19 1.37  1.65 - 0.81 2,24 1.81 2.03 1.69 1.8 2,17 "3 1,69 1.49 1,03 0.61 1,78
A1p03 6479 3,50 0 2,92 2,38 1.05  1.49 1,08 1.56  1.437 0 1,07 1.00  1.32 0,70 Q.59 0.58  0.5%  1.56

SRR 0 o o, G (S, (O, g LG €y €@ R b € € 'y .;X.Txfx A 9 €0 o D S h Oy 4 ...x..X,.X.,.X..X..Xﬁx..X B R e T X"X "'X —X—X—;Xux i} - o Ko ¥ N A A Oy s s €00 40 o D e . A o '€ g
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T howing Details of Ore Type-wise Regerve and Grade of Min eable portiong of Ore dn dlfferent Benches.
' ( SOUT BLOCK }
_ (Reserve in Lakh Tonnes)
~X~X~;—X—£~K~X~X~X*X~X~X*X—X~X*X~X~X~X~X"X“X~i*X-X~X§K~X~X“X~X*XﬂX“K*K“XﬂK*XnXﬁﬁag»x_x*Xﬁx_X_{ﬂqu~X~X“l*X~X-X-X~X~X~X~X~X“X*X~X~X—X“X~X—X—X"X-X-
Bench ' 1 : 3 6 Vi 3 40 R P 1 14 15 16 PType- Inci-
Iype R.L.of 1200 1188 1176 116% 1152 1150 1128 1116 1%04 éogz 13%0 1068 10%6 1044 1032 1020 wise dence
floor , ' V t \ © total %
e 2. 3. Y. 5. 6. 7. 8. 9. 104 11., 12 13. 1k 15, - 16, -17. 18, 19, 20,
Reserves - - - - - 0,10 0.55 ki, #7 2.456 10,91 7,77 10,21 8,17 6,86 .23 0.86 61459
I Fe ~ - - - - 6%.05 67.3% 87.1411 66,83 67,25 68.06 65.69 6541 65,45 65.77 68.38 66.52 13.60
Si0y - - - - ~ 1.59  0.88  0.97 0.97 1.37 0.68 285 2,19 2,72 2.57 O.46  1.77
A1203 - - - - - 3.61 112 1,00 1,000 4.11 0.77. 1.35 2,96 2,53 2.30 0.+ 1.56
I S o S ~X~x—x»x~x~x-x-x-x~x-XwX~x~anmx-X~x~X~x-x—x-x~x~x-x-x—X~X—X~X~X~x~x~x-x;x4x-x;xuxnx~xnx-xnx—x~x~x-x~x-x-x~X-X~x~x-XvX-X-x—XnX~X~X~x~x~
Ragerves - “ - - 0410 0,26 043 1,79 3,65 k4,55 7.48 9;48 6.1%  2.06 0.82 - 36,76 |
II  Fe - = -. S 64,05 66 93 66.93 63 31 64,79 67.22 64,18 45, 68.39 67.72 67.72 =  66.05  8.10
Sifo = - - - 1.59 0.67 0.67 3.82 3,19 1.31 2,11 39 0.77 0.77 0.77 = 2.42
Alp0y. . - S = = 361 0 1060 1.050 3,69 . 2.3k 4.42 0,57, 0.56 0.53  0.90 0,90 - 1.0
dx~x~x—ﬁ—X~X~X*X~xéx-xéXﬁx~xFx-x-x~x~x»x*x#x~x~x~x~x~x-x~x;xmx—X-X—X~X~X—wa~x~x~x-x~x—x-x—X«X~anéx—Xax—x~x~x—X*X~X—X~x~x—x~x~x~x—x~x—x—x—x-x~x-
Res erves - - - - 0.37 b.73 10.47  11.83 12,02 15.64% 16.65 20,01 9.68  2.12 = 0.32 103.8%
11T Fe’ . - 2 - ~ 60,32  60.32 63.47 64,91 65,71 66,04+ 65.1% 6415 55,19 62,56 = 6671 6447 23.00
$1 oo - - - 0.78 0. 78 1.85 0,63 87  0.58 1.%8 1.30  1.49 k.65 - 1.80 1.23
A1-,03 . - e == 2,90 2.90  2.63  1.81 274 2,78 3.55 272 1.02 - 0.57 2.61
*—X~X—£—XPX—X~X~I~X€X%K%X-X~X~X—X~X€K~X~X~K~X*X~X~X~X*X—X-X—X-}-X—X"X~X~X—X»X—X—X~X—X—X*X—X«X—X~X~X~X—X*XwX~X4X~X~X*X~X~X—X€KHXwX—X~X~X~X—X“X-X€X~
Reserves = - - & 1.58 1.% 2455 6.6k #.3# 0.33 3. 27 - - - - - 20.23
v  Fe . - - - - 58.2 .,gzgg 58.73 59.30 61 73 5847 57.37 - - - - - 5915 k50
8105 - N - -~ T2.57 2,57 w77 4069 0.78 2.3 CN68 - - - - - 2.03
alp0y - - - .- 6408 6,08 7.35 5.91 2490 6,08 bW - - - - = 523
M | |
~x~x—x~x~x~ “aﬂx~X~X“X~X~X~X~X—X"X~X“X—X~X~X~X~X~X~X“X"X~X*X~X”X~K~X~X“X~X~X—X—X~X~Xﬂm—X—X~X-X~K~X—X~XﬂXnX«meHX~X*X~X~X*X~X*X~X~X*X-X~X~X~X-X~X~
| R | ' ' |
Reserves = - - - - 0,62  3.22 11,08 21.13  28.29 32.8% 29,21 35.17 29,93 23.5% 1452 29,55
v Fe = - - - - 63,65, 61498 65.87 65.7# 66.03 66,00 64,87 6479 66,27 67.47 65,08 65.75 50.80
8102 . - - - - Bo53  3.57 2,90 1.83 2,36  2.12 4,23 3.68 2.37 241 3,09 2.382
A0 - = === 223 1,70 1.B1 1408 081 0.57  0.78  1.55 1,29 1.2h 1.2 1.19
—X*X—X—X~X—X~X~X~XMX—XEX~X~X~X~X~X~X~X—Xux—XaX-X~X~X—X~X~X*XﬂXLX—X—X~X~X~X~X~X~X-X~X*X‘X~X~X~X~X~X—X~Xaxux~X~X~X~XvaX-X—X€X~X~X~X~X—X~X~X~X*XnX~
Ber.chwise o : ' “ﬁ : ; S o : : _ : _ |
Total Reserve - - - - 2,05 7,20 17.22 35.81 UB.60 59.72 68.01 68.91 59.16 40,97 28.59 15,70 L45u9k
3 - - - - 59,06 6o;§% 63.29 64,39 6507 66.30 65,52 4,93 31 65,02 67.22 65,29 65,3k
8102 - - - - 2.51 1.88  22,5%  1.73 147 1.63 1,80 3,19 2,81 247 2.39 2,92 2,24

- - - 5

—X—X~X~X~an%x~x-X~X-X~x»x~x-x—x~x—x~x~x~xfx~x-x-x-xux;xax*X~X4X«xnx_x-x-x—x—x~x~x-x~X~X~X~X~X«X4x~x-x«x~§~x~x~x-X~X—X~X~X~X~X~X~X—X*X—X~X—X€K“X"

| |
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6.3.1

VI ~ (2)

Average Grade of the Deposit:

The averége grade of the deposit has been
computed after considering all materials having +55%
Fe as ore. The distribution of Iron values of sam-
ples show wide variation and the deposit consists of
different grades. This variatioﬁ is much wiiervin
the top benches whereas it is consistant to some ex-
tent in the, lower benches. If the lateritic and
1imonitié Ore is separated, the averagé grade of the

deposit is observed to change noticeably.

The average grade computed for all borehole

assay values (+55% Fe) is -

Fe 65.53%
Sieo C2.14%
A1203 1.69%

‘On the basis of bench slice plans the average

grade of the deposiﬁ arrived is -

Fe 65.65%.
8i0p 1.97%
&1p03 1.62%

Benchwise Ore Chemistry:

Benchwise ore chemistry is detailed below:

Average iron value for the eatire deposit

contde..o3/=
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. 3.2

VI ~ (3)

&

~ varies from 58,15% Fe in first bench to 67.43% Fe in

15th bench. In the lNorth Block the average value of
Fe increases from 58.15% in 1st bench to 64.69% Fe

in 4th bench. Below this level, the benchwise average
grade of iron wvalues is consistently high varying

between the limits 65.29 to 67.99%.

In the South block, the average value of Fe
increases from 59.05% in 5th bench (Top most’bench
in South bleck) to 64.39% Fe in 8th bench. Below
this, again the bench averages (Iron) reflect a
similar high wvalues in Iron varying between 65.3 to
67.2% Fe. The benchwise Fe values are plotted in
graph (Fig.No.3).

S4ildica and Alumina:

Avérage Silica value for the entire depoéit
varies from 0.87% in 5th bench to 3.26% in 12th benen.
Silica wvalues in different benches éf Nortn and
South biocks vary widely between 0.61% and 3.11%.
However, the silica wvalues in South block are higher
than those in ﬁbrth block because of BHQ intercala-
tions.

he average Al203 value for the entire

deposit decreases progressively from 6.79% in 1st

contde oo b/~
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6.3.4

VL - (&)

bench to 0.99 in 16th bench for the whole deposite
Alumina values in dif%erent benches in North
block vary from 6.79% in 1#t bench to 0.54% in 16th
bench, thus showing a progressive decfeasing trend
in general. Alumina values in South block decreases
from 5.9%% in 5th bench (Top bench in South block)

to 1.18 in 16th bench, with a similar downward trend.

Siiica : A1p03 ratio changes from 1:3.3 in
18t bench through 1:1 in 8th bench to 2.3 : 1 in 16th
bench,

The relations between Fe vs Silica and iAlumina

in different benches is shown on a graph (Fig.lNo.3).

 Phosphorous & Sulpher:

The orss of Deposit NoJl+ are characterised by
low phosphorous and sulpher contents. The éssay of
phosphorous for 50 samples varies‘between 0.0011% to
0.1693% anl averages at O.QS%‘Suiphur occurs only in
traces,

The L.0.I. varies from 15-16% in lateritic
ores to 0.1% in high grade ore. The average of LOT

is computed at 3.89% for the entire deposit.
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QRE_DRESSING_TESTS

GENERAL:

Bulk samples of different types of ore have
been collected to determire physical and chemical
characteristics of different size fractions, minero-
graphic studies, bulk densities, shgtter tests and
decrepitative tests.

For, the above purpose, the representative

ores of different types have been collected by blast-
ing from various locations and from adits. Bulk
samples have been collected in two different stages.
In the first stage a total of 104 tonnes of primary
samples were collected for batch scale tests. In the
second stage a total of about 560 tonnes of primary

samples wWere collected for pilot plant studies.

Batch Scale Tests:

As has been mentioned, a total 104 tonnes of
Primary samples collected for different types of ores

are ag follows:-

1. Steel grey hematite - 16 tonnes
2. Blue grey hematite 16 tonnes
3. Laminated hematite 24 tonnes
4. Tateritic Ore 16 tonnes
5. Flaky Ore & Blue Dust 32 tonnes

contd... 2/~



About W tonnes of sample was prepared for each
type of ore after coning and quartering the primaxy
sample., Out of these 4 tonnes of each type, two
tonnes were sent to Research and Development Labora-

tory of N.M.,D.C. at Hyderabad for tests on batch scale,

M/ s MOKLDéstur & Co., Consultants for the
proposed Visakhapatnam Steel Plant desired to conduet
ore dressing tests on different types of ore from
Deposit M. at Ietional Metallurgical Laboratory.
Accordingly, the remaining two tonnes of each type
sample (except Flaky Ore and Blue Dust) was sent to . uii
National Metallurgical Laboratory, Jamshedpur. A
report (Studies on Crushing, screening of eight iron
ore samples from Deposits 4+ and 5) was submitted by

N.M.L. in the month of January, 1975.

7.3 Results of Batch scale tests conducted on composite
sample and individual ore types by R & D Laboratory
N.M.D.C.

7.3 Individual Ore Tvypes:

A,separéte report has been prepared (Ref:
Benificiation Studies for iron ore samples from
Deposit Nolt+) in this regard. However, the results
of wet screenirg with individual type samples (except

Flaky Ore & Blue Dust) after crushing to -40O m.m.

’ v contd....3/~



are detailed in Table. In case of flaky ore and Blue
dust the dry screening results are included in the

Table below:

RESULTS OF WET SCREENING WITH INDIVIDUAL TYDE

- v e mew e e wm M e e e e aed Mee e S e R e M em e R e aea e RS e RR e e

Assay% Dis tribubion %
Sample Product Wth  Fe. Sil Alp03 "Fe 8i0p Aio03
Steel ~4+0+1 O#m 82.5 68.12 0,43 1.23 82.6 80.6 79.9
grey - -1 0+61mm 3.8 67.68 0.31 1.3 3.8 2.7 4.1
hamatite >
N Clagssifier '
‘sand 9,3 68.0% 0.5% 0.48 9.3 11,4 3.5
C1l.0!'flow
_(by aiff)  wh.b 66.85 0.53 3.61 4.3 5.3 12.5
HEAD 100.0 68.0% o.4% 1,27 1000 100.0 100. O
Blue grey
hematite ~40+710mm 80.6 67,69 0.37 0.6% 81,1 97.9 60.0
-10+6 mm L4 67,41 0,79 1.26 4.4 3,9 6.4
~Cl.sand 11.0 66,11 0,73 1.98 10.8 9,5 25.3
C1.0!'flow 4,0 61.08 1.95 1.77 3.7 8.7 8.3
JHEAD 100.0_67.2% 0.90__0.86 1060_100,0_ 100.0_
Laminated
Hematite ~40+10mm 45,8 65.63 0.77 4,89 k7.4 25,9 L4hL,3
-10+6 1mm 9.2 63.95 0.60 3.60 9.3 4.1 6.5
Cl.8and 3P 62.28 1.2% 5.50 29.6 27.4 32.8
CL.0'flow  1hk.9 58.46 3.89 5.57 13.7 k2.6 16.4
HEAD 100.0 63.40 1,36 5.06 100.0 10,0 100.0
Mixed limo- T
nitic & la- -40#10mm 57.2 65.64% 0.50 1.95 58,1 Wi1.2 45,3
teric hema- -10+6 mm 6.6 65.58 0.53 2.18 6.7 5.0 5.8
tite. Cl.Sand  25.2 64,77 0.93 2.48 25,2 33.7 25,4
9%.0v flow 11.0 58.36 1,27 5.27 10.0 20.1 23.5
HZAD 100.0 6%.62 0.70 2.461000 100.0 1660

— - e e o T e o mm e mer e e B ad e R R e e e M et e s s e e
— -

conbd...%/-



° 4
——e e

Chemical and Size Analysis of Flaky Ore and
Blue Dust as received (Drv Screening)

o~ v e e eam e TR o wm e e e e e emn e M wu ems M0 e B A B ey ew  em Sm wa ove

Size Wt% Fekb S100% A1203% 1.0.1.%
+ 12,7 mm 4,9 66,45 1.07 1.42 0.92
+ 6.3 mm 9, 68,14 1.00 1.06 0.38
+ 65 mesh 5043 66.78 2,41 0.97 0.25
+ 100 mesh 2.6 62.03 7.1k 1.35 0.57
+ 200 mesh 9.3 63, 8% 6.60 1.12 0.56
-200 mesh  23.5 * 64,97 4,15 1.03 0.52
HEAD (Cal ) 100.0 66.07  3.13  1.04 0. 140

7.3.2 Composite Sample:

Based on the proportions of ore types in the
deposit a composite sample has been-prepared, with

the proportions of ore types as follows:-

Type I Steelgre hematite 10%
Type II Blue grey hematite 8%
Type III Laminated hematite 22%
Type IV Lateritic & Limonitic Ore 12%
Type V Flaky Ore & Blue Dust 48%

The above proportions of ore types have been
taken only on the basis of the interim revort prepa-
red in April 1973, The proportions/incidence of ore
types in this detailed report are given in the

Chapter-IV. The wet screening results of the composite

contd,....5/-
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sample is detailed in the table given belows

Results of Wet Screening Test results with
Ore crushed to -40 m.m.

e e s e e me  em e ms em S mm i e e e e mm  em em s e e e e e

Product Wtk Fef Si0p%  Aly04%

~40 +10 mm 6.0 67.08 0.80 1.66

~-10 + 6 m™m 7.6 67.08 0.66 2,02
Classifier Sand 231.0 66,90 2. 14 1.8

P : Classifier Over-

flow 25.4 61,98 4. 01 1.88

Total > 100,0 65.73 2.02 1.80

7.4 Results of Batech scale test results conmlucted on

individual types(except flaky ore & Blue dust) by
NeM.L., Jamshedpur.

7 41 Individual Qre Types:

A separate report has been prepared(Refs-
Studies on Crushing and Screening of eight Iron Ore
samples from Deposit 4 & 5) by N.M.L. However, the
results of wet screening with individual type samples
(except flaky ore and Blue dust) after crushing to

-0 mm is detailed in the table given below:

contd. ../~
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Products Wt% Te%
T
Steel grey -40+10mm 81.9 66.6
hematite washed Jumps
-10mm Sand 16,5 65.5
slime 1.6 40.8

e . o g P R ey i P e et o ot oo o -

B T T T

IT
Blue grey  -4O+10mm 81.5 68.0
hematite washed lumps
~10mm sand 17.7 65.3
5 Slime 0.8 50.0
100.0 67.4%
ITT

- Laminated  -40+10mm  50.0 6Lk
hematite  washed lumps

-10mm Sand 39.4 62,2
Slime 10.6 51.5

IV o
Lateritic  -40+10mm’ k7.8 66,64
&Limonitic washed lumgs

Ore. ~10mm sand 32.4% 65,52

Slimes 9.8 41.00

i G SRS et g Mo T et o e i A s S S T

L T R T IV,

- e e em em wm em mm e e

- em e e es em ae am = e

0.9 1.
1’3‘ 200
104 18.1
1.12 1.76
1.0 0.9
1.3 1.
9.k o= T A
1,792 1.0
0.6 3.0
101 398
5.9 23.8
1.36  5.52
0,8 3.9
1.1 .7
.1 11.3
YR

L T I R — we e
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7.5

Tumbler, Abrasion and Shetter Indices:

Tests have been conducted for the Tumbler

Abrasion and shetter indices by Research and Develop-

ment Laboratory, N.M.D.C., Hyderabad.

13.6% and 93,

Pilot Plant

00% respectively.

Tests:

They are 72.3%,

As mentioned earlier in this Chapter, a total

of 560 tonnes of primary samples collected for 3if-

ferent types

of ore are as follows:-

Ores Tonnes
1. ©Bteel grey hematite 92
2. Blue grey hematite 89
3. Laminated hematite M5
4, TLateritiic & Liminotic Ore 96
6. TFlaky Ore & Blue Dust 158

The above samples wWere conad and quartered and

W
the final samples/m?r%ﬂepared. A total of 200 tonnes

of samples have bben sent to N.M.L. for pilot plant

tests., Th

as follows:-

e

1

2
3
1L
5

ies

Steel grey hematite

Blue grey hematite
Laminated hematite
Lateritic & Limonitic Ore

Flaky Ore & Blue Dust

of each type of ore sent are

30 tonnes
28 tonnes

42 tonnes
32 tonnes

g - g
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For preparation of the composite sample the
propor tions of ore tymes mentioned in this report
are being sent to N.M, L.

Test Results:

The results of the above individual types
of ore and composite samples are yet to be received.

Proportions and Chemical characteristics of Lump anl

tTine fractions for the deposit:

Based on the batch scale test results of
R & D Tabs., N.M.D.C. ard N.M.I. on inliviiual ore
types and the distribution of ore types as computed
from slice plans, the proportions and chemical charac-
teristics of lump and fine fractions have been compu-
ted for the whole deposit and is summarised below. It
becomes necessary to mention that since no sample of
flaky ore/blue dust was sent to NM.L., the dry
screening test resulfs for this ore type have been
taken from those of the Research and Developmert

Laboratoy , Mi.D.C.

Contja.-.9/—



R & D Iabs. N. M. Lo
Product . D.C, Jamshedpur
Wt e Si02% 12032 WeF T Si0ph h1o0f)
Lump(-40+10mm) 34.6 66,89 0.71 2.3 35,7 66.18 0.82 1.9%
Fines(~10mm  43.2 65.92 1.78 1.98 43,9 65,71 1.83 1.78
+65 mesh)
Slime(-65mesh) 22.2 63.57 L.11 2,00 20.4% 62,09 5.17 L.k

100.0 65073 20014‘ 2911 1@00 65101}“;' 2«:15 2038
Tentative Five Year Production Programme for arriving
at Chenical Craracteristics & Ore tvpes of ROM ore,

a5 desired by Dastur & Co., Consultants,

Visakhapatnam Ste

a preliminary computation wes made

4 wmillion tonnes

‘chemical charachoris tics

el Plant in

(ROM) p=r vear to

and
ore of the RUM ore, Wnile c=
grade and thé Pro tions of
option of bench opaning has ™

ary
3

cnange in ope
results depending

development. Ths

ning of tha
ning of the
on ore Type

araga gro
[Eavas wZe ZO0

their

meeting on 17
for production of

arrive at the

St g,

»10.75

hHeneh would

incidence in such

e of BR.U. M. for the

consliee

changs the

“
o o

XSV
P

proportions of types of
mputing the avarage
types of ore one normal
cen considered, However,

.



first five yeard® are as

follows: -

Febh S10p% A1o03%

18t year
2nd year
3rd year
bth year
5th year

The proportions

first five years are as

e e e e e e m e P e e

1. Steel grey hematited
2, Blue grey hematite®
3. Laminated hematited
N

. Lateritic & Limoni-
tic Ore?

5. Flaky Ore & Blue Dus

e em e me ke e me e wm e g

Assumptions:

63.90 1.03 2.63
6%.79 1.15 2.21
64,59 1.29 2. 141
64,95 1.88 2.15
65441 1.22 2,05

of types of ore for the

follows:

- S e e e M em  am e ma ves YR am e

Pl = = T - e eV e e Y e e

25.20 21.% 2.1 9.3 18.80
35.00 3.50 2,9 11.2 5.40
18.00 43,9 58.704k2,1 Lk, 00

1740 6.3 6,3 2,0 1.10
t 4.70 24,9 30,0 35.4% 30.70

0 e e mm e ww P met em e e S s e e

1. During actusl mining the grade is likely

to get diluted in certa

waste rocks.

in areas in contact with

Contj-oqoon')i,]/"
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2. 18t bench will be completely excavated
during preparation of berches, and the quantities
to be excavated in the remaining benches iuring the
preparation have been excluded from these computa-

tions,.

3. One normal option of bench opening has

been considered for their computation,

u—-’@@@ —



CHAPTER VIIT
STATIST ICAL STUDIES

8.1 The full set of exploration date were ségﬁected
to Statistical analysis with a view to computing a) the
accuracy‘of over all ore tonnage estimated, and b) the
accuracy of overall ROM grade estimated from the bore
hole values. TFor the purpose of computing the accuracy
of the tonnage estimates, Russian emprical formula
was used while standard statistical formulea were used
for computing reliability of ROM grade estimates.

~

8.2 Accuracy of Overall ore tonnage estimates.,

The following empirical formula (Russian) was used

to arrive at the reliability>of tae total tonnage estimated.
2

o .
a = g x P Whereg =_1
s . —ee

K. M

a = prediction accuracy in %

$ = coefficient of complication

P== probability factor (2 at 95%)

M = modulws of complication of Ore Waste Contacte.
N = No. of bore holes

V.= Coeff., of variation of thickness

K = coeff of impurities

contd..2



VIIT (2)
The followirrg values were obtained for the

above parameters from the borehnle data

31,2 = 0.47
564

0.93
0.70

I

v

=~
I

[
{1

=
"

0.72

substituting their value in the above formula, the accuracy
in tle Ore tonnage computativa at 95% C.L. works out to
+ 11,7k 12/4. This means that total tonnage of ore sstimated

at 119.86 wmt. is likely to wvary bastwesn 119.86 + 14 nit. at 95 CL.

8.3 Accuracy of overall ROM grade egtimates.

e various statistical paramester's required for
this computati-= wefe estimated. This incluied t e eskimation
of variance a~3 covariogram in different directio s. 1" ese
parameters were estimatbed for 7e, 8i 02 and A1203
separately., T~ tkese evpe?imental covariagram, theoritical
m-dels were fit-ed which ar: as follows;-

-31/185

f'or e = Cov (4) = 7.35 e along strike
| - -a/62
7.30 ¢ along dip

~-1/125
7.08 e ajong strike

o /150 |
/.03 e along dip

It

for Si = Cov (3)

i

il

-3/125
e along strike

C3/50

e - along dip.

i
(U8]
N
[0

for Al = Cov (3)

1

i
()
o
N

contj.n.a



VITI(3)

Using these values and functions, and thie standard
expressions/procadures for the accuracy computation,
following cvonfiience 1imit of the mean grade es timates
of ROM have been calculated.

CONFIDENCE LIMITS OF

AVERACGE GRADE . THE MBAT AT 95% C. L.
Te% 65.65 + 0.40
5i097/1.92 + 0.34

AJ2 037 1.62 + 0.20



CHAPTER IX

SUMMARY .

Objectives:

Detailed investigation of Balladila Deposit
No.4 was taken up by N.m.D.C. to prepare a detailled
project report for the mine to be developed to meet
the demands of Visakhapatnam Steel Flant, Detailed
surveying and geological mapping on 1:1000 scale,
about 6085 meters of core drilling, driving of two
.adits of 400 meters length and collection of bulk
samples for batch scale and pilot plant tests have
been completed. The presentkreport summarise the

results of the akove works.

Descxiption of the Ore Body.

Deposit No.4 occurés as northern continuation
of Deposit No.5, separated from Deposit No,5 by a
narrow parting of about 150 meters of laterite and poorer
- lateritic ore, Deposit No.4 is 4.4 km. in length,
The ore body can be divided into two blocks which are
separated by outcrops of BHQ at cross-section No.45,
South Block extends from CS 31 CS 45 and North block
from CS 46 to CS 62, Out of 4.4 km length, the main.

ore zone occupies 3,6 km length. The ore body occurgs

contd, ¢ e 26



IX~(2)
along the top of the ridge and is characterised by
narrow widtih which varies froii 250 meters to a mininum
‘bf 80 meters. The ore extends t, a maximum of 130 meters
in depth. The deposit becones shaliower in depth on
eastern side, The general strike is =S with easterly
dip. The amount of dip varies from 40° « 807 The
deposit has a general synoformal structure which is fur-
ther complicated by at least two sets of later folds
anc ;3 series. of faults,

>

ORE RESERVES:

A total of 32 cross sections at regular intervals
(125 meters) were drawn and the total reserve estimated
from these sections are 119,86 million tonnes., Cross
section wise reserves have also been calculated sepa-
rately.

have

Tentative geological slice plans : . been

drawn for 16 projected mining benches ( each 12 meters

height) with top bench having RL 1200 meters,

Total mineable reserves upto 1020 meters

level (16 bench) amount to 107.955 million tonnes. [ &

Total float ore reserves on eastern anc western
flanks of Deposit No.4 is estimated at 9.63 million
tonnes,

CONtAseeodoas



Uaste Handling.

Total waste to be handled in the form of
inside waste has been estimated at 6,74 million
tornes constituting 6.2); of the mineable potion,

In addition to inside waste, considerable quanti-
ties of stripping waste are required to be mined
maintain the bank slopes of the deposit for different

mineaple limits,

Average grade:

The average grade of the deposit on the hasis

of slice plans is:
Fe i 65.65
510243 1.97

Average Iron valuns for the entirc deposit'varies from
58.15¢ in lst bench to 67.43% in 15th bencn. Average
silica value varies frowm 0,87% in 5th bench to 3.26

in 12th bencn, The silica values on southern block

are higher thian northern biock. Alumina values for

the entire deposit decreases progressively frvn 6.79% }g
> {

in lst bencit to O 99 in 16th bench. Silica & Alumina
ratio increases from 1:3.3 in lst bench to 2.3:1 in

in 16tin bench.

contd, .. .4



IX = (4)
ORE TYPES
Five distinct ore types have been recoénised
based’on the physical and mineralogical properties,
The average grade, reserves and incidences of the
individual ore types on the Lasis of slice plans have

“Leeri estimated as follows:

. . W ey Tr ot T e ™ A a WO = W

Type Deserve Incidence Fe% 8510205 Al203%
. in mt. %

I-Steel grey : ~
hematite 12,135 11.20 66,73 1.21 1.38
1I-3lue grey » :
ilematite 12,347 L1.40 656.89 1.22 1.03
IIi-Laninated )
hematite 27,388 25.40 64,67 1.46 2,58
IV~Lateritic
& Limonitic ' .
Ure 4,060 3.80 583,94 2.21 5.5
V-tlaky Ore | )
% Llue Dust 52,026 46,20 66,13 2,57 1,00
T ot al - 107,955 65.65 1,97 1,62

Contd' 4 8 9 0 If



IX (5)

ORE DRESSING TESTS,

On the basis of batch scale test results on
individual type ore samples by R&D labs, fiyderabad
and N.wioL., lump and fine recoveries and grades have
been computed for the whole deposit and is summarised

below:

Lunp . :
(=40 mm 34,6 66,89 0,71 2.36 35,7 66,18 0,82 1.94
+10um, ) e

Fines

(-10mm 43,2 65.92 1.78 1,98 43,9 65,71 1,83 1,78
+65mesh) e ; L

The grades would get diluted proportionately
during actual miningy because of ‘iaste rock intercala-
t iO ns.,

ITentative five vear production programine and average
auality of ROM ore,

Tentative production programme for the first five
yecars with 4 million tonnes of ROl per year show the following

rades and prooortion of ore tvpes.
| i Y

- A D e TS gy WO e W S W R S g W W G RO e e O et S Dup D B KO WY R e D D e S 2

Year ROl4 grade
Fefi 5102% A1203%
lst year ' 63,90 1,03 2,63
2nd year 64,79 1.15 2.21
3rd year 64.59 1.2% 2,41
4th vear 64,95 1.88 2.15
bth year: 65.41 1,22 2,05

contdeese. &



Year S.G.H. % B. b H. L.H. Lata Flakl_ore &

, % % limo b D. %
ore %

lst year 25,20 25,00 18.00 17.10 4,70

ond year  21.40 3,50 43,90 6,30 24,90

3rd year 2.1 2.9 . 53,70 6,30 ©30.00

4th year 9.3 112 42,1 2,00 35.4

5th year 18.8 5.40 44,0 1.10 30.70

VD e Cin e O S W M T YT M gt S S W W W0y VI B > Gub A e na et ey SR gt O S e G S 0 P e S T T iy S S0 e 0 DA i e O s T e P e W

Statistical Studies.
Ed .
Statistical studies of the whole set of
exploration date have revealed that the overall ore

tonnage estimations are accurate within + 1275 accuracy

' gL v/ o ,
while the aCCUIaCYKln grade estimations of the total
¥ .

Leserves are:

+ 0,40 % for Fe,
+ 0,34 55 for Sio2
+ 0,26 5 for AL203

- - -y
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A10
A11
K12
A3
Al
A15
A16
517
X8
519

A21
A22
A23

ANNEXURE - TI(a)

List of Trlangulatlon Stations with - thelr

coordinates ani reiuces. levels

2,000

0.000
116,1036
75970k

32,1440

268 . 4740

18947390

50,7230
217.2786
113. 454
229.536k%
204, 5564
298.5858
273.802k4
1433.3000
506.1000
585 . 0000
562, 0000
676.4500

136.3759

S
0,000

31.5753 E

88,477 W

18.8455 =
56,9697 E
62,9483 W

87.0016 W
79.6257 W
171.2991 W
175.4991 W
307.0304 W
240,6404 W
350, 40L W
260.8000 W
174.8000 W
253.,6000 W
170.5000 W
165.7000 W

333.3158 W

Reduced
levels
LFO

1103.123
1075.740
1071.393
1085,010

1091.668

1091.226
1097.673
1108.389
1125.873
1163.879
1157.122
1131.327
115%,122
1156.830

o
b

e an

116546k

Contdon aoo/""
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232,588

10.8000 N
216.2349 N
412,7656 N

49,0000 8

131.8285 8

129,6942
36.7616
98.1804%

34,1086

133.4036

228.,3131

=2 B = 0 0 n

140, 9686
229,9784
291.8283
362,2925

304,2619

L o 0 om

362,2053
368,2978

430.4931
542, 6405
602.6681
709.9162

i oo W 2 »» W

274,0000 W
382.2428 W
b55,1978 W
282,41000 W

2272335 W

296.7605 W
365.1268 W

466.1935 W
409,0219 W
429,1885 W
5405021 W

W5, 6428 W
357.0962 W
291.6685 W
101.9765 W

o

358,0829 W
451.2230 W
Lo, 6540 W
L95.4055 W
4ol 6743 W
596.6789 W
536.3489 W
66k4,3335 W

1142.157
1124,272
1088,829
1151.240

1133.037

1088.829
1152,.355
1171.702
1189. 846
1136. 054
1100.611
1038.027
1095.162
1202.820
1182.463
1178.103
1142, 293

-

1186.432
1208.139
1185, 142

120%,799

1179.250
120%. 409

1173.735

1197.662

Conltic L] o/"‘
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550
A51
A52
A53
54
A5y
L56
A57
A58
A59
A6O
A61
A62
A63
A6L
AB5
HYGTS)
567
68
569

L70

893.9101
899.7963
90k, 2048
5838579
916,1528
942,0630

687,3048
712.2323
576, 0226
513.2129
426,9841
286.,5051
252,2821
224,5799
41,0379
174, 456
271.7148
106.6600
236.6853
W12,7656
972,5767
989.3903
1093.4%113
1148, 9519

o n®RRRRRE R n G

570.,0017 W
699.3893 W
802.2009 W
722,1071 W
900, 1413 W
10809277 W
921,56019 W
988. 0495 W
981 .03 W
874 1258 W
850,1259 W
713.3039 W
813,986% W
754 7241 W
653,2615 W
577.2361 W
630.0641 W
479.7683 W
534.2057 W
641.2218 W
588.7410 W
530.7037 W
555,6417 W
758.3970 W

1182.777
1202,204
1209.398
1159, 926
1091.483
1129,096
1106 .880
1074.853
1079.593
1142, 095
1122,687
1130.577
1081 .977
1092, 290
1091,693
115%,907
1159.797
1189. 370
1187.607
1200.289
1167 . 488

1156.953

1150. 399
1183.887

mntdooao/“
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1215.1913 8

1305.6355 S
1329, 01l S

1420,9805 3
1513.108% S
1505,2297 S
1620,3817 8

1637.2477 8-
S

169414720 ¢
1766 . 2540
1815.9161
1927.9771
1995.1C81
2219,4705
1842,2259 3

2030.,4821
1839,4273
1776.3629
174%2,6629 S
1710.9652

- 1646,0569

1546 .1 204

— w0

1453.9589
1380.1233
1421.3045 8

U wm

8
S
S
S
S
1948.1493 S
S
S
S
S
S
S

577.1846 W
64,0266 W

753.6337 W
675.7243 W
76,3661 W
685,0810 W
624,9860 W
7574783 W
65,0363 W
783.8699 W
686,1528 W
67343998 U
653,7213 W
599.9254 W
7841572 W
837.9513 W
852,7748 W
891.5654 W
313.7380 W
890. 0550 W
810.7048 W
859.5796 W
85541054 W

—

ot

S

o

850.8003 W
873,2089 W
780.9389 W

1138.989
1138. 006
1148. 370
1183.617
1136,652
1127.842
1113.933
1136460
1114, 089
1137.172
11383.76Q
1105.729
1090.596
1044.590

1139.951
1158.786

1166.7 24
1099, 225
1121436
1073.238
1113.09%
10694343

1095.119
1072000
1111.178

1090,955
1076, 054
1136,382

contde.
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A100
A101
A102
£103
A1 04
A105
£106
AlO7
A108
A109
A110
A1
2111/
a/e2
AM11/3
A2
A3
Ak
A115
M6
A7
A118

1322.,3109 S
1263.8533 §
1230.8343 §
1102.3233 8

S

1036.3119

2052,.6966

2153.8731
2121.3229
2082,2056

2205, 5411
2058.2042
2201.1922
2305.9696
2289, 9741
2463, 0481
2453, 9761
2553.7511
2482.62918
2568 .5821
261%,1831
2654, 4371
2677 .0571
2757.10 71
2812.5616

0 L on L o nt e 2

825,9065 W
909.4923 W
856, 4749 W
893.6320 W
795,2720 W

——

| 738,945k W

724, 1407 W
814.5338 W
876.7232 W
903.6318 W
932,3693 W
959.6530 W
923,7229 W
814,151 W
889,0570 W
800.6367 W
877,894 W
98%,5492 1
96k, 2748 W

1028, 4513 W
1021, 5904 W

1067.6827 W
10304687 W

1166.9138 W

1123,125
1055, 065
1089.895
1126,868
1190, 654
1174%,630
1109.633
1086.391
1126, 566
1159, 268

1149,632

1147.595

1137.928

1130, 341

1098,302
108%, k5L

1060.858
1067, 588
1061.850
1126 . 947

1099.385
1113.463
1104477
1102.65k%
108k%,567

1105.672

contde oo
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2883.3926
2989.5796
2986.8691
3032.2979
3056.8596
3140.28%9
3180, 0761
2989, 0173
2818.6710
2766,1872
2875.,0142
2749, 0313
2672,5173
2509. 0533
2411.,9572
2550, 0331

2355, 0331
2235,6552

211%,9932

2 n G dzad2 L on 2on

1106.516M%
1205,7343
1307.6418
1255.5943
1365.7519
1313.1439
1494,6729
1428, 954k
1278.,9583
1197.7967
2251.0573

- 1242,7356

1226 . 9463
1213.5550
115%,. 8416
1094, 0190

-t

- -

1000. 2369
1150, 0283

—

1033.132%

W
W

W
W
W
W
W
W
W
W
W
W
W
W

W

. e um AW em  em  mw e P mm mD s e o, Am mm W aem T s ww e e @m e e

1081.645

1093, 90k
1081.355
1086, 884
1085.733
1056,187
1038.168

1073.770

1027425
1006.108
992,767

1015,308
1085,1433

1068,593

—

1117. 664
102%,250

1076, 861
1090,630
1080.780
1080, 000
1057, 870
1046 ,.700
1091.550
1102.089
1094, 1472

11024139
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List_of Borcholes Drilled by I,i.D.C. at Bailadila Deposit M.k

- s T A T SO s SO O g ol AN B Qi POV U O e U D A it G M S D s S A P G P T ey VS i et D G B NS pe TR v G v WP

K KK X K K KXo o K A KK =K X =K =KX == K= K=K =K K =X X ~ K =K = K XX =K = X~ X=X = K=K = Kom Kot K e K= K=K =X =X =L = KT =X =K =X =K KX e X =K = e K e L K X X X~ X T T K =K K
191.  Borehole * E : : Date of Date of o Formation at the
E Mamber _Location i Commencement  closing Depth -~~~ R.L., -~ Latitude Departure bottom of the hole
" 2, 3. ‘ | 4, 3. -6, . 7e . 8 9. 10,
XK KKK KK K =X oo Ko X K e KX K o Xom KK o L m X X =K e Ko Koo Ko X = K oK Ko Ko Ko Ko X wK o wK X X KooK e H L K K e XK K X X Kol K, =K = K e XK X K e K Ko KooK, wn Ko Ko KK o Ko K Ko K KX
31B . 17 metres west of C.A.L. 114.8.73 2.11.73 77.00 1084%.428 3136474 8 119,316 W Shale
32B o 67 metres West of C.A.L. 30.10.72 1.12.72 82,30 1085.97%  3038.08918 1352.46038  Ore
- 336 3 Metres East of C.A.L. 29.6.73 . 26,7.73 Lo, 4o 1086.186  2976.828 § 1228.93724 Big
133,501 On C.A.L. _ - 19.3.7%. 27.3« %M 42,50 1085.,13 ' 2928.69568 1187.6993W Shale
348 45 metres West of C.A.L. 6.12.2 31.1.73 '90.90  1095.522  2848.45568 1180.2746W Shale/BHQ
358 © 61 metres West of C.A.L. 26.,6.72 23.10. 72 112,00 1091.37 2743.,897' 8 1115.133 W BHQ
35.5C - O0n C.A.L. B.11.73° 1.12.73  50.00 1085451 2736.,18718  1028,6387W Shale
3681 " 62.5 metres Wast of C.A.L. 1H.10.73 2. 7% 100430 1106.637 2649,52008 1036.521 7. Cre/BHQ
365 ~ On C.A L. ' ' 206,73 2.7.73 29,00 1072.922  2688.408 8  oBc 2y W Shale/BHQ
378 © 45 metres West of C.A.L. 22.6.71 19.5.71 1135 1119.60 25U5,5000U6  uud.y Shale
3781 125 metres West of C.4.L. 11.3.% 16.6,74 79. 00 108%,12°  2538,15707 17 T0, 0503 Cre
397G ~ (n Central Axial Line =~ C27.2.71 27.5.7% 58.25 1098.370  2566.74533 000,540 anade
37,501 - 62.5 metres Tast of C.A.L. : 4,10;7u‘  26.10.7% 61.00 1073.86 25173185 3 RO Snale/BiY
333 ~ 62.5 metres West of C.A.L. 1h.6.71 30.10.71 - 38.50 1113.35 2427, 7597 SRS Ore
. 336 © On Central Axial Line ' 2h.7.73 10.10.73 69, 00 101,539  2WhR. 0o 50 gng, v BUg
38.5B1 62.5 metres West of C.0.T. ok 186,74 39.25 1125.82 2368, 25T g 2 e Ore
39.5C1 - 62.5 metres Fast of C.A.L. T 11.9.7h 0 10010070 72,00 1082,Q0 239E,506 3 BTt Shale
398 61 metres West of C.A.L. -~ 12.2.73  13.6.73 = 95.00 1131.530  2310.23655 551,844 Ore
300 - On C.A.L. R 27.1.71 18.5.71 58,50 CA16.627  2323.41933 9U3.1993u 5. H. Q.
39.5B1 ~ 62.5 metres West of -C.A.L. 6.k C18.6.7% h6.00 1135.280 2248.009 § 949,059 U Ore
39.5¢1  On G.A.L. 22.6.7% 18.8.7% 97.50 1130.685  2262.74%9 S8 888.1149W BHQ
LB - - 19 .11 2%.1.75 18,60 1098.016  212%.101 8  987.4584 Ore
{ingular Borehole)} - ' - | o L
L6 3 metres West of C.4.I. T 22,6.71 . 23.371  100.20 113,60 . 2201.75638  877.50804 Ore
(ingle Forehole) 459 towards West of C.A.L. - S . . - '
40,581  62.5 metres West of C.A4.L. 21.6.7% 6.9.7% 82,40 142,390  2126.993'8  918.8048W = Ore
40.5C1  ~ On C.i L. S 2672 23.9.7% 0 81,00 1139.880 | 2140,0770§  858.718 W Ore
118 © 120 metres West of G.i.T. » T3 6.12.73 R ~ 1101.120 205k, 61,12 S
(fagle Borshale) (45° fowards C.A.L.) : 3.573 °:12.73 S1.20 110120 ,20% B8 R e
W1C Gl L. | ,, 130,110,720 21.1.71 66430 1149,50  2080.09338  345.816 W BHQ/BET
WD - 125 metres East of C.h.L. . 19:5.70 - 25.,9.70 85.00 1092.50  2112.100 8§ 723.50 W Shale
W1.581 62,5 metres West of C.AL. . 9.10.74 o175 0 W5.00 1165.30  2003.94%5 8  891.3%2 W Ore
¥1.5 ¢1  62.5 mebres Bast of C.A.L: - o 23.8.74% 2% 9. 7% 85,50 1125.85 2033.,35% 8 769.307 W Ore
428 82,5 metres West of C.A.L. Z7h.73 27.9.73  A4RT0 1116.629  1938.1%003  309.4A00 Ore
kac 70n Ci& L. ST 27.10.70 2.5.71 176,00 1151.02  1958.43038 77,109 W Ore
L2c1 ;62.5' metres Bast of C.A.L. 1012 73 13.3.74 112,75 112616 1973.90712 757 L1L8u Cre
43¢ ~On C.l.L, | L o 16.3.73 18.4%.73 114470 1138. 451 136756720 b Cre
L4C Aetually W4.5C on C.A.L. ©15.40.73 25.1. 74 O+.60 1135.460  1646.372 8 750,532 Ore




. \

was O tee
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S o 5. 6. 7 8. o 10

36. L4G On C.i. L. 20.4.72 " 19.5472 53.85 - 1132,07 1471.24018 702,042k Ore

37. 478 83 metres West of C.A.L. h.5.72 7.8.72 104,00 145,76 1329.46028  75h.WM7W  BHQ/Shale

33, 47 31 125 metres West of C.L.L. - 4,2.93 .7 101.25 1138.855  1320.93728 794 39201 Ore

39, 4+8D 100 metres West of C..A. L. 30.5.72 28.6.72 65.60 1163.810  1209.55443 741, 3166W Shale

40, 494 250 metres West of C.4.L. 11.3.74 23. 4.7 98. 00 - 1138.3% 1049. 90738 859.593 W Ore

1. 4oL 145 metres West of C.A.L. 1.6.72 28.6.72 80. 05 1183.57  1073.97598  757.021 ¥ Shale/BHQ

Lo, HOB1 52.5 metres West of C.A.T. 6.12.73 11.12.73 40.00 1166, 048  1092.997 S 673. 17400 Shale

43, 4O5AY 187.5 metres West of C.l.L. 25.11.7% 24.1.75 27.50 119%.50  1003.81198 782,302 W  Ore

W, 50/, 314 metres West of C..liL. 24.0,72 23.11.73 63.00 1161.06 917.193 8 892,082 W Shale/BHQ.

L5, 503 211 meires West of Cih.Ts 17.7.72 5.2.73 90.65 1199.586 93k. 57438 793.161%W Ore

46, 5081 125 metres West of C.h.L. 15.11.72 3.1.73 46.20 1181.207  95%,02848  719.0926W  Shale

L, 50. S . 187.5 metras dest of C.i.l. 17.10.7% 181174 85.00 1190463 881.567 § 749,930 W shale.

LS. 544, 191 metres West of CuieL. 15.7..72 9.11.72 71.25 1191.167 81k 46368 P4b.2021W Ore

. o 10 metbres Wodt € C.liule 19.7.73 31.7.73 51.00 1170.787 859,764 S #P7P4.1300W  Shale

50, 5.t 190 metres West of C..A.L. 141273 31.1.73 115,10 1194942 69773008 71k, 86530 BEQ

59. E0R 143 merros West of S.l.Te. 5.11.72 23412472 97. 00 1196:455 708.82708 550, 15201 Shala/BHY

52, 52.55 187.5 metres VWest of C.4. L. 5e8.73 1e2. 74 133.90 1201 .10 638,020 § 716,140 W ‘nQ/p”T

53. 531 187.5 metros Hest of Codl.T. 9.2.73 9.3.73 90+ 00 1208.102 578.130 8 597..34%004 BH

5, 53R 133 metres West of C.iwl. 312,72 6:2.73 95.00 1201.235 585.51433 530.16284 Ore

55, 5351 62.5 metres Wost of C.i.L. 214142.73 18.1. 74 53.00 1178.315  606.16168  B6W.26094  BHQ/BHT

56 53¢581 125 metres West of C.4.T. 25.11.74 2h.1.75 80479 1207.80 530,474+ 8 607.932 N BHY,

57, Sli, 153 metres West of C.h.L. 18,10.72 112,72 35.00 1208:790  462:7959 5§ 622,2304W  BHQ

593 5L 75 metres West of C..LT. 31.1.8 10:%.73  108.50 1195.53% 481,050 8 54k 070 W BHQ/Shale

59 24,581 62.5 metres West of C.A.L. 17.5.7% 216,74 67.00 1201.7% k22,64 8 520,2295W  BHQ

50. 553 62.5 metres West of C.icTe 3.1%.72 16 w W72 40475 1206.150  358.59938  500.3583W  BHQ

61, 5511 125 metres West of C.i.L. 26,7 W.7.7% 33.50 120™339  347.0968 565.2595W  BHQ

62. 55C On Cefs.L. - 5.5.73  ¥#8.73 70.00 o162 376.8118 WL4L,138'W  Ore

63, 56 114 metres West of C.A.L. 21.2.73 " 2643.73 7300 ¥187.182  228.64398  527.4701W  BHQ

CUS 561 47 metres West of C.i.L. 28.8.72 P8 F0L72 85.50 1207.87%  246.29%S 460.6552W BHQ -

65, 56C 15 metres West of C.i.l. th.2.73 F04l+.73 97. 00 1199.049 2956k 929.56k w  BHQ/Shale

46, 56,581 62.5 motres West of C...L. WY s 6892 leNe ¥202.2006 179.409 S 460.600 W Orc/BHQ

67. 578 68 metrog West OF Cob.L 272 .02 108900  1193.9%  M5.M0kS  454.B0SSW  Ore

68, 5781 128 metreq West of C.h.T 12092 » 241070 P %3-7* 109.772608 520,949 W BHQ

69, 31 125 motros Wegh o C.A.L._ - 23.%.73 2% .70 - P108.32% 17,180 N 482,660 W Ore

£H, B 57 mebres West of C.hcL.on G358 5.4.69 S WOMOE . ¥S57.10 9.4102 & 409.3031W  Ore

71, 58.581 .5 metres West of CeduLe EEE TN, " 3@.1@ r 80.09 149,20 60.892 N 398.901 W  Ore

72. 3¢ 42 metres South o C.S.6(#p 9.3.59 15170 8k, O  4163.%7 191.480 I 3t 450 W 0 ore
Contdesee/=
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1. 2. 3. I iE 7 8. 9. 10,
73, 598 - 125 metres West of C.A.L. 13:3:73 116 5.73 32,20 1099.213 137.%00 N 450.300 W BIQ

They 59B1  62.5 metres West of C.L.T. 31.3. 7% 21.6.74 75.30 - 113%.93 123.5576 0 390.4195W  Ore
754 59.5B1 = 62.9 metres West o C.A.L. 29.8.74 71174 72,50 1131.05 186,089 1 373,841 W Ore
76. 60B - 125 metres West of C.:i.L. 1645473 27.6:73 95,00 1091:711 259.8900N 419,040 W Ore

7. 6051 & .5 metres West of C.h.L. 31.1.74 "3.8.74 86.00 1125, 014 246, 2544 363.3954W Oroe

78. 61D - 47.5 metres West of C. . E. T 8.1.73 2k, 173 7,08 1154%,670 3404683 N 228, 2777W BHQ .
79. Sy . 125 metros Eost of C.A.L. 20.12: 7% 12.3.74 81.90 1130. 048 323.551417 151.6351% BHQ/BAET
80 623 © On C.L.L. 24,1.73 ol L, 73 115.80 © 1158.327 4ok, 8207w 243.20904  Orc
1. €20 8 metres Bast o C.A.L. | 31.5.73 25.6.73 50.00 11%0.122 457,027 170.321 W .9

B VLT, (0, i, DO o, QU S0 s Sa0 e ML) B Whnl O Had Sty B £l ey Sl Coyr S dd S S Lot Sy € By Aoy Hap B By e S S €2 e S Cb @Er o oy €8 By o oy oy @ R S Gl S Rl G A S R WL I (P 4RT (P S RSy 4Ry €Yy

~



KNNEXURE - IT (a)

TEBLE

JRE RESFRVE ESTIMATES OF SOUTH BLOCK (SECTIONJISE)

S SO TR Eh E6 €0 Sh.CEEVEV EVEL EO E b CH o & S Tl e SV eb S0 £ SF SR IV Ch I E EL S Y S O G e 0 0 T s T 2o 0 T o 5 QU O O O U G 0 G i i, U R LA

?\% : Sgggiin I‘ype A’iﬂ;;c : - Type Type Type - - TOTAL %;:%*1*:’1’2{ Type Tygglume ‘];??rpe TV pe Type » vfig;j;
S - T T 0 IIT v 'y | T i A v 7
L o oy 4 -X.-'.V'. Lab P N A d & ——X-—X—X-—X-X =X =KX =K o Sab Cp S B K h Sab € Hp (o b &0 Sk £ Sab B Gy SubdaP Bop w E G b Seb Ay S0 S €0 Er @R €5 € € 4 -X—'X'-X-X—X—X"X—X XX oo X L e KooK B e
1, 32 - - 1290 530 2615 W35 | Ry e - 180600 74200 366100 620900
2e 3k ——— - 1170 3385 1005 2520 107.5 - - 125775 37087.5 108037.5 270900
3. 35 292 -— 2065 575 - 2932 125 36500 ——— 258125 71875 - 366500
L, 36 . 340 - 3305 134 2097 5876 125 L2500 - ¥13125 16750 262125 734500
e 37 3403 95 . 3045 W75 23h5 10233 125 H25375 120625 380625 59375 293125 1279125
6 38 3320 - M5 - 315 4359 125 435600 - 93125 -~ 39375 547500
7. 39 - St 14460 == 2305 9275 425 - 677625 182500 —w 299375 1159500
8. un 4988 1100 2535 1025 - o 125 523500 137500 36875 128125 = 1206000
'9., W 5756 - 3969 1268 4023 15016 125 719500 —— 496125 158500 502875 1877000
10, Lo - - 7190 2590 19172 03950 125 . - BL3750 323750 2396500 3619000
11. 43 -~ - - 757 | 807 1235 1391k 25 - e U6 25 100875 1543750 1739250
12, Ly — 165 -~ 870 48y g 125 - 20629 w= 108750 573125 702500
18099 7651 27531 8619 50902 112802 226235 956375 34%32%@ 1079287.5 6B438.5 14122675
R o G S Ate v s ae Mt B Y S S - R Kl £ €ap @ Ly Sy (s d ) of ) 4 *-X-_-X"X ' S S S LT SEV EO S Sl R B G G €b €ob Go Kb S e €0 By’ ) € €00 Sal Seh o o € e G o e o Sy o oy O o By ' & i o €

Ore Reserves of South Block

» Tyge of Volume M Sp. grayity Res orveé (Tonnes )
Mg . v

I Sted Grey hematite 262375 k.2 " 95,01,975
II Blue grey hemtite 956975 ‘ k0 38,25,500
"IIT  Laminated hematite 3440250 3.5 120,4%0,375

IV  Lateritic and ' ‘
Limonitic Ore 1079287 3.5 37477 4506

-V Plaky Ore and -
© Blue Dust _ 6384387 3.4 217,06,917

D T s e T ot S Gl O S i e WS S AT ) DR WS ey mn BPD DiaS TN gany D g SO St

Total - 18,22,675 508,52,772

et vt o e
o " o W et ST i gt S 1t e

T e et e o e S e A= s o
et A T . ot S P oy D et b
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ORE RISERVE FSTIMATES OF MOETH BLOCK (SECTIONWISE)

ANNEXURE - IT (b)

B R O O R R e R A s d Gt el (s Lty Lo T Gy QN s S L) oy Ll oy Gy ARy ) G D o e e D o O o S o O O o o

Oy e A0 ) R o b G A S A D A ) 4 -—5 3% —-X =
g1. Crcss 4 Area M Length « Volume M M.
e Seotion. | “Type Tvpe Type  Type  Type TOTAL of Type Type Type Type Type Total
T I1 1 IV v ﬂ  In€lierce T II IIT Iv v Volume
S, IO, T G0 St o - S Sy oy €3 A D € o ) €0y € Y 4 ~X——X-XK:X—-X-X—-X-X-X*X-QC-»X-‘X-‘X“X-X—-X—-X-X"X-X—-X~X—~X-—X-X--X—-X—-X-X—-X-=X—-X--X—X~X—X~X§X-}I~K~X-X-—X~X-—X-X—X—X
Te 46 - - — 240 . 6050 6290 125 - - — ‘30990 756250 786250
2, Ny - - 3060 - 1850 7910 125 —— - 382500 - 606250 988750
3. L8 - 2615 280 - - 2895 125 - 326875 38000 - - 361875
I, L9 L 1955 315 - 8370 10640 125 = - 243py 39375 - 1046250 1330000
5. 50 5910 8000 _— 450 - 14360 125 738750 1000000 —— 56250 - 1795000
6. 51 4870 —-— 930 310 2680 8790 125 6038750 = -- 116250 38750 335000 1098750
7, 52 2400 - 2700 910 4730 10740 125 300000 ¢ —- 337500 113750 591250 1342500
8. 53 - - 300 16200 8100 13120 125 - e 425000 202500 1012500 1640000
S, i — - 8450 - 700 L4480 13630 125 -- -~ 105625 87500 560000 1703750
10, 55 - - 4500 570" 3800 8970 125 — = 575000 71250 475000 1121250
11, 56 - 620 30T 1430 6990 12480 | 125 —- 77500 430000 178750 873750 1560000
12, 57 1280 2260 1190 - 900 5630 125 160000 . 282500 148750 - 112500 703750
13, 53 - 580 3930 005 2440 6875 125 —- 72500 491250 28125 267500 859375
1. 59 700 3400 2040 —— 2550 8690 125 . 87500 7 425000 255000 —— 318750 1086250
15. 6¢ 2600 1420 454%0 . 1150- 8900 18610 75 195000 -~ 106500 340500 36250 667500 1395750
15, 61 - - 5700 0 - —- - 5700 125 —— == 712500 - - 712500
17. 62 - - 3210 970 6700 10880 6245 - - 200625 60625 = k178750 680000
Total T1760 20850 W785 . 8575 74240 - 166210- 2090000 2535250 5545500 953750  80W12%0 19165750
B e S St St S S S S S Sy C S Cog o S e S B0 b e e e 3 6 80 S A AN 1 €5 LS T8 €8 S0 80 SO ED &5 CO ) E0 TR d dib S L L 0 S S8 A o T o ¢
dre Res ervé of North 'Bloc‘k
Ty—zizéof y__olume 13 Sp. g?avity Reserves(Tonnes )
I  Steel grghematite 2090000 4. 2 87,78,000
I Blue grey hematite 2535250 4.0 101,%1,000
ITI Laminated hematite 5545500 3.5 19%,09,250
v Lateritic and
Limonitic Cre 953750 3.5 33,38,125
v Flaky Ore & Blue |
Dust 201250 3.k 273,40,250
Total 19165750 690,06 ,625 -

T SR S s S S

ot LA, G, e ot v Ao San e s o e o ettt



DETATLS OF FLOAT ORE TXPLORATION AT DFPOSIT M.k
. C(VESTERN.FLANK) |

T 20 e s T 0 T S G v

Iy E 5 b o € o o €0 €0y oy b b b ¢

=X X=X =X =K =X =X =X =X =X =X =X =X =K = K= K XK X =K =X X=X K = K=K X X ow X KK K =K =K =X~ K o K =K =T Ko Vo T T s e s O & ¢
s1. { I Depth of I Volume.of {  Average Bulk I Weight of I Volume gf { - Average Bulk | Woi " woozv 1 Remarks
Mo. J Pit No. J ore in mbts. | Orc M3 { _Density of Ore § Ore(Tonnes) § soil M° [ density of soill soll(Tome o B
) .% (2)” 1} (3) ¢ &) 4 (5) 3 (6) 2 (7) I (8) ( . Ty
B O I X ) G U U, 0 o Lo o O o S S 0 A 50 b S v o L T o B 100 T 20 > ) o B € 5. - 0, O, U0 B 0, U, J 0 U iy 0 iy S e X I XXX
A1 Complete BHQ - : - - - - - -
2 6 FEprugincous Shal e \ - - : - - - B 4 -
3 g - Fanugineous Shale , } - - - - - - - ot -
B 0. 42 0.25 2,5 04625 0,87 1.8 1.56 28.6¢ b -
5 9 1639 Measurements net taken S - - - _— S0 -
6 "o 3.70 3.60 2. , 9. 00 2,56 1.8 4.60 66.1¢ S S
g 12 42 0.7 23 - 16.77 %439 1.8 790 67.9¢ o -
8. 12 2,50 he35 2.5 S 10497 3.03 1.8 545 66,87 9 -
9 1& Mixed with BHQ L - : - - o - - -
10. 15 Complete BHQ 21-2 2»-75 _g-72 ;-'51;- ..8 - o -
11 15 2.2 +29 . e 1. Te 2477 67.37 I I
12 16 3.85 579 245 14,37 5018 1.8 9.82 60.6€ 3 -
13 17 7.07 731 2e5 19452 5.4 1.8 9.8l 66 J4E 3 -
1 13 5.60 6.36 2.5 15.90 E.HB 1.8 . 9.77 61,9L _
15 19 2-%O 1!1)7*' 2,25 2385 ' -53 198 8.1?’ ) - A -
16 20 3.50 3.5 2.5 8.85 2,08 1. 8 3.74 70, 2¢ 3y -
17 21 Completc BHQ - - - - " : z -
18 22 Mot tdken up - - ~ - - - - , -
19 ?E Cemplete BHQ - - - - - - - 2 -
20 2h Insitu ore - - - - - - - £ L
21 25 BT - - - - B : - -
22 26 Bl 9 - - - - - B - -
23 27 Insitu Ure - - - - ~ - _ ; -
2k 23 B}*:) - - - - - - - g., _
25 2Y uot taken up - - - - - - - -
26 30 ,D:H_Q - - . - _ - - -
27 31 BHQ) - - - - - - - -
28 32 0.22 1043 2.5 3.57 2.19 1.8 3o Ol L7, 5k Y-
29 33 3.00 3.87 2¢5 967 2452 148 Ik, 53 68.1¢C V-
30 34 Insitu Ore - - L= - - - - -
3% 35 Wogtheared BHY .- d - al - - - -
3 36 i 20 | - 5.73 2.5 1432 2¢35 1.8 k.23 77.2C -
O 3740 BN 2.5 6.57 3.86 18 620k big. 6k -
TR 38 o float are : 5- g -275’ - r88 - - - -
5 39 5.7C .0 . 12.70 2. 1.8 .18 71403 -
%@ y? .00 6.53 245 16432 2427 1.8 3.08 80.00 -
o é }:2 T '3,( ) 1 .OO . 2.5 2. 190 08 0 e .
?9 i3 No float ore{complete BHQ). ) .._-.5 _..,9 1... 3_)+2 14-2-‘23 -
i:O %;’“gﬁ 41 No float ﬁﬁe . g . - ' '
. . vele . . 2. Tie1, 1415 148 2,07 8, 28 -
(r/ 1 4 b4 Q
g% gﬁ b 52 %-g% ,'grg 1§,§g 5.57 1.% t.gz 6,92 -
L 4 e —50 ' L A4 ’ [ - 002 10 ® 9 v
b 28 41’7 (Stack measuranent not taken) L - - ! - 3 50;15 -
D ig .20 8.33 S 245 20,82 74 Ol 1,8 12.67 52,17 -
0 50 2,35 k10 2.5 11400 2,32 1.8 L4,147 72,51 -
4 GO 2.6k 2.5 6460 5.25 1.8 9.45 58.88 -
8 52 1.52 -(8tack measurements na taken) - - L ~ - -
o Om515 .Tngé‘-tu ore - - L o _ _ .
0 y (Y 1, | 2, 3145 1.62 1.8 2,91 5., ok -
51 ] 0.73 1.13 | 2, 2,82 . ’ 6. -
g2_2 Mo %E'loat orse -)+' TZ i j~22 1:8 2119 5'01.29 -
. 1.3 0.%3 2, 10.75 0.87 1.8 1. L0, . -
2.90 T 1.8% 2.5 .62 2.65 1.8 4.;; #9.28 o -
55 6,07 13.09 2.5 32.72 7.20 "1.8 12,96 71.63 ¢l -



_——n—u~p~—#«mn—t—l—--—ﬂ-——i‘—-n—o—v-‘ﬂ—‘uu—-wmnnqn-n—oﬂn\*—vuﬂ—n——n—-a-—‘——-‘m—nnm—nnnu_“~~~_

1) (2) (3) () (%) ©) (7Y (&) (9) (10) 11y (12)
6 60 5001 - 67k 2.5 16.85 6.16 1.8 - 11.08 60.33 65223 -
57 51 5.25 7.01 2.5 17.52 4,63 - 1.8 8:33 6777  66:29 -

50 62 5. 274%. 00, 1%, %0 2.5 35.00 12,50 1.8 22.50 60.87  69.39 -
59 53 1,17 - . (Stae mcasurcments nottaken) - - - - 67.52 -
60 Ay 7,27 - 8.6k4 2.5 ' © 21,60 6.65 1.8 - 11.97 6434 664145 -
65 1.00 ' - : (Stack measurements not taken) - - ’ - - - -
62 66 0.50 - - ~do~" - - - - 6 el -

63 57 - - " o float ore - - - - - — -
5l 68 - : - No float ore - - - - - it -
65 49 4,88 , 5.05 2.5 12.62 7.88 1.8 T, 47,09  66+96 -
66 70 3.11 5.23 » 2.5 13.07 - 3.26 1.8 5.9 69,0  61x17 -
67 71 - ‘ - Comple te BHQ - - - - - - -
68 72 2.86 2,94 245 7.35 . - e bl 1.8 7.99 47.91  5®s06 -
69 73 - - : o float are - - - - - - -
7o 7k - - ' Ip float ore - - - - - - -
71 75 el - Comple te BHQ - - - - e — -
72 76 3.16 3.02 2.5 7455 2.7/ 148 Lo 86 59.23 68,07 -
73 77 4,72 28.42 2.5 71,05 25.43 1.8 45.86 60,73 622 =
74 78 1,22 1.25 2.5 312 2,35 1.8 4,203 b2 t5 67403 -
75 79 5.20 772 2.5 19430 9481 1.8 17.65 52.23 63869 -
76 60 - - BHQ - - - - - - -

77 31 1490 2.56 2.5 640 3.2 1.8 4 52.59 65¢65 -
78 . 32 - - BHQ - . - - = - -

79 83 1.70 1.76 2.5 . S oo 1.19 1.8 2. 1% 57.28 5% -

80 3 - ‘ - Mot taken up - - - - - - ~

Ao o De o = 3, . o .UU Mbs.
L %\T\Cfigé g?EE}\:ciof ,_.;g;ua?hag@ = éa!gﬁ%i’(q)r 6%)%zl ’

Reserve Bstimate:

Distries 'A! .. 10,00,000 I
i District 'BY .o 1,75,000 12
> - Total .. 11,75,000 M2

Raserves 'i'z:: Area x average dep¥hr x Average Sp.graviiy* =
= 11,75,000 x 3.00 x 2,28 - = 8,037,000 Tonnes or
Say 8,00 Million Tonnes.
' * 50% of the insidu Sp.gravity(3.8)

-~ Average Grade: Feb S105% 31203%




L NNEXURE -~ TIIT (b

IDEIAILS OF FLOAT ORE EXPLORATL ON QF DEPOSIE~#

- Total Heserves =

the. Pits 1 to_ 14 ‘have not been considered

U

. £ ‘{?J@% @iﬂ 1\F

or Sey @;‘z,uw ot
Area X Average depth X iverage Sp grav1ty

o

2

g@,@g,ooo 3 1.5 x 2,204
or Say 1TH%

(EASTER N FLANK) »
- —x—x—x—x—x—x~x—x—x—X~X—x-x~x+x-X-X-X~X~X—X—x—x—x—x-x~x~X~X—X~X—Xux-x-x-x—x~x~x~x~x~x-x~x—x~x~x—X~x-x~x~x~x~x—x~x-x~x-x-x—x«x—x~x—X~x-x~x—x—x
81. Dgpth of 4 Volumg of ore Y Bulk Dansity § Weight of - ) Volume J Bulk den- - § Weight of J Recovery % I Fe? [ Remarks
Fo. | Pit .| ore in mts. J 1 % of Ore Ore(Tonnbs)gmof soil ¥ sity of sofl ] soil(Tomes)} *% %
e e et 1t o i o A e 7t = ) B e e s R S T e Y T T T S e x a4 e e T T T T e T T e e e R T T ST e T T T T S T e e R T T T T e TR S PR S e e
(1) § @) (3)- Rt ! (5) 1 () (@) ¥ oo@y I (9 I 1oy Fan o @2)
- X Y~X~X~X~i—xag—y-x«x~x~x{A~x—xﬂA—X“X~X~x~i~ Ko KoK o Fom K o K T e Ko K o oo X o Ko X, e o T K Ko, e X o K K K e X m Ko K e o Ko K X, Ko X BT e XA e K e K e K
1 1 2.20 2,23 2.3 .12 2,16 1.8 3.88 57 S
2 2 2.00 - 2.16 2¢3 : <9 2.4l 1.8 ;7 L,39 53 : —
E a 4. 00 3.15 2.3 7.2 23416 1.8 | 5.69 56- -—
- Floabk ore only surfacial I - - _ : —-—
5 5 - : =d O e - - - ; -
6 6 1060 1 -1'!‘2 2.3 3027 3016 . 1.8 5069 36 . o .
7 - ] | L
5 & : ~
9 9 - § No Float Orec
10 10 - . | | .
11 11 1.4 1@21 2.3 - 347 2.52 1.8 4, 54 hsf -
1; 1; - Mo Float Cre - - - - - o ——
1 11 0.50 0.99 2.3 2,28 0.55 1.8 0.92 70 -
15. 15 3.00 8.17 2.3 18.79 2,52 1.8 L5 80 _—
1C 16 0.50 1.23 2.3 2.83 1.19 1.8 2.1k 57 -
17 17 1.00 - 0.35 3 2.3 0.80 2,73 1.8 4. 90 23 s
16 18 1.80 347 - 243 7.98 2.2k 1.8 4, 03 66 -
16 19 1.50 Measuremonts not taken e N . . -2 o
20 20 - No float ore-' - - - - - —
21 21 - , Mo float orc - - - - —_—— -
22 2o 1. 00 Measurements -nct taken R - - - - —_—
23 23 145 Measurements -not taken SO - - - — e
ol 2k - Ib float ore- - - - - - —
25 25 0.92 1,17 o 2e3 2,69 1 51 1.8 2.72 50 -
26 2\:) 1 052 1 89 203 )“}‘035 1015 ?98 20 07 6 -
27 2 0.70 O 92 2.3 212 0.05 ; 1.8 1.17 - 6 —
28 28 0.50 0.66 F 2.3 1.52 0. 1+6 1.8 0.83 65 -
29 . 29 - No float ore - - - - - —-—— —
3 30 1.80 Zg 2.3 6.20 O¢62 198 1.12 85 -
3 31 Oolt5 243 1.06 0463 148 1.13 49 e
32 32 1.00 1 10 , . 2.3 2,53 0.53 1.8 0.95 73 —
3 33 0.42 No float ore (only surf401al) - - - —~— —
3 3k 0.15 0424 2.3 0.55 0.42 1.8 0.75 4o —
35 39 2.0 2. | 2.3 5,67 10 16 1.8 2,08 73 -
35 36 1.00 Lssumed depth as pit was nut oxpavaied upto bottom due ko huge bould ers - -~
37 3 . GO 2.95 2.3 Z 1.26 1.8 2,27 78] -
38 3 k.7 h.53 2.3 10.42 3.96 1.8 7.13 59 -—
39 39 3.1 Measurements not taken ' - - - — —-—
Lo e 2,08 1,59 2.3 3.66 1.61 1. 8 2.99 . 55 —
L 41 - Measurements not ta en - - - - - —
42 12 1400 ~do- - - - - - -
L3 L 1.00 ~do- _— - - - — -
Ll 1 1.30 1.33 2.3 3,06 1.05 1.8 1.89 62 -
Ly 0.50 Measuremonts not taken - - - . _— _—
L4 € . =30~ S - - - : - - ——
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ANNEXURE -~ TV

 Analyses of Ore Types based on Borehole Data . .
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