CHAPTER 9
MINING AND PRODUCTION OF BAUXITE IN INDIA

9.1 BAUXITE PRODUCTION

India is endowed with extensive deposits of bauxite
commonly associated with laterites which occur as blankets
Oor cappings on the high land forms and plateaus. Aluminium
being the only non-ferrous metal in which India can be self
suificient and also become a net exporter, therefore baue
xite mining has gained greater importance, Bauxite was
first mined in India in 1908 in Madhya Pradesh, Since then
the production of bauxite has been increasing in the subse-
quent years, Bauxite production started gaining momentum
after the Second World War and in 1943, the production
reached 24,550 t, Thereafter the production rose to 2,17
lakh tonnes in 1959 and 16.84 lakh tonnes in 1972, There
was a temporary depression in production till 1977, From
1978 onwards the production has been on rising trend and
reached an all time high production of 486 million tonnes
during 19909, The total production as well as statewise
and district wise production during the period 1980-t9' 199192
is given in Table Nos 9.1 & 9,2, :

9.2 BAUXITE MINES

9.2,1 Leases

Bauxite lease holds in India cover an area of
33075.29 ha. Out of €his 13142.7 ha. (39,7 %) is occu-
pied by the captive mines, The statewise list of captive
working mines with lease details is given in Table No. 9,3,

9.2,2 Number and size of Mines(22)

A list of Bauxite mines, classifed on production
range basis for the year 1990 is given in table 9.4. It
is found that 62 % of the total annual production during
the year 1990 has come from seven important (highly mecha-

nised) mines,
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TABLE S,1 s PRODUCTION OF BAUXITE IN INDIA
(1980 - 1991-1992)

Year Prcduction
(tornes)
1980 1,784,699
1981 ” 1,954,650
1982 1,997,508
1983 1,976,055
1984 2,093,330
1985 2,340,747
1986 2,662,200
1987 2,813,678
1988 " 4,013,427
1989 - 4,492,433
19689-90 4,833,792
1990-91(p) 4,977,038
1991-92(p) 4,737,098

(p) provisional

R332
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During 1990 number of . nes producing betwars
75,000 t and 100,000 t & 50,0 * and 75,000 t were ‘hgres
under each category. Fificsr ines which eontributes

11,2 % of the total procducticn in 1990 were in the piro-
duction range of 25,000 t to 50,000 t, There are in xil
178 mines below 25,000 t production capacity, contribuied
only 15,4 % of the total production in 1990,

9.2,3 Captive Mines

The state and districtwise list of Captive working
bauxite mines alongwith their category (based on MR 88},
location of mining leaseholds and its details are given in
table No: 9,3,

9.3 BAUXITE MINING

Around 90 ¥ of worid bauxite producgion comes from
opencast mining, In India Bauxite mining is carried out
by opencast method only.

Bauxite formation comprising loose pisolites and
oolites or sandy matrigpre normally easy to mine. Thess
are sometimes ripped and dozed to facilitate digoing, In-
durated bauxite requires drilling and blasting, Load ing
is usually done either by front-end-loaders or traxcavators
or by shovel/hydraulic excavators into dumpers/rail cars
for transporting it to crushing plants or stockpiles, De-
pending upon the thickness of bauxite deposit mining is
done either in single lift operation or several lifts by
forming number of benches as required,

Bauxite mining involves three stages,

i) Removal of top soil and morrum which normally
varies in thickness from 0,3 m to 3 m,

ii) Mining of hard lateritic overburden (OB) by drilling
and blasting, Holes are drilled manually by
crawbars in manual mines, ‘
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i11) After removal of O.B.mining of bauxite is taken up.

In case of semi-mechanised/mechanised mines drilling
is done by Jack hammer drills and where large quantity
of overburden/bauxite are required to be mined, drilling

is carried out by larger diameter (100 mm diameter)
drills, Bench height in overburden/bauxite is normally
kept between 3,0 m to 5 m, ' '

9,3.1 BIHAR

Bauxite mining in Chhotanagpur Plateau, Bihar is
restricted mainly to Lohardaga and Gumla districts, Bauxite
from this region contributed about 16% & 1% of total Indian
production during 1989 and 1990 respectively. Towards south
of Netarhat plateau,float ore mining is carried out in the

(1)

urrer middle western part in mouza Amtipani in district Gumlae

Bauxite Mining Scenario in Bihagr

M/s Hindalco Industries Ltd., M/s Indian Aluminium
Company Ltd.,(INDALCO), and M/s Minerals and Minerals Ltd.,
a sister concern of HIMNDAICO are captive mine owners in the
region, The working mining leases cover a total of 3891,21
ha area in the state, out of which captivé mines covef\i*togal
M.L. area of 1707.12 ha;(Table g;é» produced 4,06,950 tonnes
1.€s 8.4% of total Indian production during 1990. Total idle
M.L; area in the state was 827 ha as on 1.1.90., Bauxite from
the region was mainly supplied to the aluminium industry
although some quantities of bauxite were supr lied to refrace
tories, steel and chemical industries, In the mines of
M/s Hindalco Industries Ltd., mining operation is carried out
by partial deployment of machinery whereas in Bagru Bhusar
mine of M/s Indian Aluminium Cec.Ltd,, entire operation is
carried out by mechanisation mainly because of uniform nature
"of deposit, In other private small mining leases mining is
done by manual method with chisel, crow bars, hammers and
spades as nature of the deposit is erratic. In mechanised

mines ore to waste ratio varties from 1:2 to 1:§1{

In Lohardaga district Manduapat Bauxite lease owned
by M/s Minerals and Minerals Ltd. mMining is continuing since
last 30 years, Method of mining adopted is semi-mechanised
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opencast mining, Maidanpat mine of M/s Hindalco Industries
Itd,.,, 1s worked by semi-mecharised opencast method of mining.
Bagru Hill mine of M/s Madan Mchan Pd, Singh is mostly worked

by manual opencast meth

Jalim Senai, Gurdari and Shrengdaq Mines of M/s HINDALCO

In Gumle cdistrict Jalim Senai, Gurudari and Shrengdag
mirirg leases of M/s HIEDALCd Industries Ltd., are worked by
manual and semi-mechanised opercast method. The production
in 1990 as recorded was 2000 t from Jalim Senai, 37000 t from
Gurdari and 2,112,000 t from Shrengcag mines respectivel§g)

Bagry Hill Mine of M/s, INDAL

Bagru Hill mine of M/s INDAL has much less M.L. area
than the M.L. area in the Gurdari and Shrengdag mines of M/s
HINDAICC, But the Bagru Hill mine is worked by mechanised
opencast method and it has given maximum OMS, 6,12 t/ﬁanshift
during the year 1989-1990, in the state. Mining operation in
these mines jis carried out by opencast methOGJA Overbu:ﬁeﬁ'1Sv
worked in benches in stages, top s¢ 1 bench 1 to 1,5 m height,
loose overburden bench (2 to 3 m height), laterite bench (2 to 3m
height) , bauxite is mined in one or more benches each of 1,5 m
to 3m height.

In case of small mine bauxite is mined manually for
better quality control. Blasting is carried out by special
gelatire 80%, LOX and ANFO in shallow Jack Hammer drilled
holes, The overburden is loaded into the dumpers either by
Terex wheel loader or Poclain hydraulic exXcavator and dumped
in the worked out areas, 1In case of manual mining blasted
ore is manually sized and sorted at faces. These are then
stacked ?radew1se and sizewise and despatched to the railway

ding.

Performance of Miningﬁequioments

The perfcrmance of the drilling equiprments and the
dumpers during 1990 for the different mines of M/s HINDALCO &
Minerals & Mirnerals Ltd. are given in Table No.9.5.2 Performance
of drilling equipments and the dumpers for 1990-1991 for the
Bagru Hill mine of ¥/s INDAL are given in Table 9,6 & 9,
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Conservation of Mineral

So far as the conservation of mineral is concerned
M/s INDAL is taking care by following systematic exploration
programme, They have adopted proper blending programme by
rmixing the bauxite of Bhusar and Bagru northeeast quarries,
The advance drill hole system has helped them to achieve
effective blending, From bauxite horizon, they do not reject
any material, even the powdei%_ ore are also being utilised
as observed in Bhusar quar ‘f

Although M/s Hindalco have carried out initial expl-
»ation, to know the quality of the ore, but they could not
adopt any suitable blending programme, because of high pro-
portion of low grade bauxite in some of their quarries, and

even they had to surrender Birhnipat lease because of this .
reaSor"l) {2)*(3) )

93,2 MAHARASHTRA

In Maharashtra Bauxit is mined mainly in Kolhapur
district, by M/s Indian Aluminium Co, Ltd., (INDAL). INDAL
operates two opencast mechanised mines viz. Nagrtaswadi and
Kasarsada bauxite mines, Two other small leases are operated
manually by M/s Padmavati Mining Co, and M/s Swati Minerals
at their Kasarde and Udagiri leases respectively over the
Udagiri Plateau,

The maximum elevation of the plateau zbove M.S.L. is
1028 m. The thickness of overburden varies from 1.5 m to
4.5 m (average/3m). The development work is mainly concen=
trated in eastern part of the leasehold. since main plateau
has almost bezen depletedy Gibbsite (najor), Haematite,
Geothite, Bohemite, Kaolinite, Limonite are the constituent
of Ngarataswadi b? ite. The dip of laterite bauxite bed is
almost horizontal.1

Naarataswadi 3pn®?t7
In this mine, mining is carried out by mechanised
opencast method, Two benches have been developed, one in
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overburden with an average height of 3 m, length 500 m and
20 m width, The bauxite bench has an average height of 5m,
length -400 m and width -20 ms, The bench slope has been
maintained between 10 to 15° from vertical. The working
cycle is one shift for production of bauxite and two shifts
for maintenance. Mining activities are in progress in
eastern block, '

Bauxite is mined in both Ngarataswadi and Kasarsada
mines in dry seasons i.e. from Oct. to May. Average daily
production of Ngarataswadi mine is between 800 tonnes to
1000 tonnes of bauxite, Bauxite face is exposed after the
overburden is ripped and dozed for.loading. When ripper _
(Komatsu D=355) is not available then drilling is dgone by
ATLAS Copco - BVE - 25 (115 mm dia) drill upto a pre-deter-
mined depth in bauxite strata, hgximum upto a depth of 7 m
with anaverage spacing and burden f 3.5 m X 3m. Site-
mixed Amonium Nitrate Fuel 0il Mixture with slurry explosives
are used for blasting, Electric delay detonators are used
for the initiation of charge. Boulders generated in primary
blasting or during rirrcing, which are likely to create prdblemé
in Jaw crusher are drilled by Jack Hammér charged Q{Eh\ 5 ma -
dia. slurry explosives and blasted, DEEMAG (H40) Hydraulic
excavator of 2m~ bucket capacity and CATERPILLER (977L)
traxcavator= are used for loading broken bauxite ore into
TEREX (25 tonne) dumpers to haul the ore from mine face to

the double Pitman Jaw crusher (crushing capacity = 250 toénnes
per hour). Crushed bauxite ore -130 mm is conveyed to the
storage bunker (1000 tonnes capacity) by a 750 mm conveyer belt.
Crushed ore is transported by trucks (10 tonne cgpacity) to
the alunina plant (1,80,000 tonnes/year) of the company,
situated at a distance of 57 kms from mine, Cost of ore
transpo:£ from Ngarataswadi crusher to the alumina plant is
approximately Rs.51 per ton. @ ,000 tonnes alumina produced
from the Belgaum plant is exported annually to the foreign
countries,
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7411 March, 1991, M/s INDAL has mined from Ngaratase
wadi mine 55,3 lakh tonnes of bauxite and 50,5 lakh tonnes of
overburden since 1969, The marginal grade ore of =10% SiO2
and - 45% A1203 termed as 'Aluminous laterite! is found suit-
able for application in the cement plants, These are sorted
out from the overburden mined so £ar and sold to the interested
buyers. Aluminious laterite sold by M/s IMNDAL has been of the

order of 1,878 lakh tonnes(as on 1.:.1991).

KASARSADA Mméa) (9)

The mining lease is in forest land in Kulhapur distt,.,
has a maximum elevation of 1056 m above MSL, The development
work was started from 1980. The main working pit measures
480 m (L) x 200 m (W) with a varying depth from 9 m to 12 m,
There are two separate benches, one in overburden mmi the other
one in bauxite., The maximum height of overburden bench and
ore bench is 6 m and the width of benches being 20m. The
bench slope is approximately 10° from verticals The ratio
ore to overburden is 1:0.8. The pattern of drilling is same
as that followed in Ngarataswadi mine, During monsoon about
2000 t of overburden is mined :ily by CK-90 (POCLAIN)

traxcavator.

Performance of Mining Equipments

The performance of drilling equipments at Kasarsada and
Ngarataswadi mines are given in Table 9.8 & 9.9 respectively”
The averzgcrate of drillingfvarlev frem 11.10m/hr, to 12.75m/hr,
Performance of loading equirments at ligarataswadi and Kasarsada
mines are as indicated in Table 9,10 & 9, 11,Productivity of heavy
earth moving machineries for Ngartaswadi and Kasarsada mines
are given in Table No.9e12 & 9013 respectivelys On an averade
Kasarsada mine transports about 2,200 t bauxite daily to the
Belgaum Alumina Plant by hired/company's truckse. The average
cost of transport from the ore bunker of the mine tofAlﬁmina.
plant is Rs. 47/t. Production is carried out in one shifk
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9,3,.3 ORISSA

PANCHPATMALI BAUXITE MINE OF M/S, NATIONAL ALUMINIUM
COMPANY LIMITED . -

Panchpatmali Bauxite Mine is the Asia's largest
bauxite mine. ‘pPanchpatmali' means five f.iat-toppec hills.
These hills hold the world's largest single-capping bauxite
depcsit., With reserves around 377 million tonnes, Panéhpatmal'

can be easily compared to Boke in Guinea and weipa of Australia%3)

There are two contiguous blccks of leaseholds
totalling 7204.74 hectares area. The deposit in the area has been
further divided in two parts, sector-I and sector-1I, which are
connect-d by a narrow strip caliled the 'chicken neck'.

" This high-level lateritic bauxite deposit occurs as
a cagping éver the plateau top 1204 m azove sea level. It has
been formed by :iesidual weathefing of parent rock Khondalite of
Bastern Ghat series, The deposit extends over a length of 21km
in general .INE-SIN direction and attains an average width of
800 metres. Averace thickness of Bauxite is 14 m.

The fully mechanised Panchpatmali mine owned by M/s
NALCO is designed to produce 2.4 millicn tonnes of bauxite per
year, which is mcre than 60% of India‘'s total bauxite producticn,.
The average grade of bauxite is A1203 44 ,6%, 8102-2;3 .4

~ The cverburden measuring upto 3 metres in thickness
is rippeé)almost entirely by 700 HP CATD = 10 ripper-dczer,
prilling ané blasting in ore zone is carriec¢ out with 150 mm dia.
holes drilled by track mounted rotary blasthole drills in gride
of 4,7 m x 4,7 m. Benches are 8=-10 m high, Site mixed ANFO
explosive is used for blasting. At the mine top, a single stream
double roll toothed crusher of 900 TPH capacity crushes the ore
from 85% minus 800 mm down to 85% minus 150 mm. Backho .es are used
to excavat= and load bauxite from the crevical pcrtions in the
floor of the deposite.
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Productivity duriny the year 1990-91 for rlasthole
drill machine, dumpers and heavy earth moVing equipments Wwere
14,75 m/hr. 138 tonne per hour and 313 tonnes per hour
respectively, which can be considered to be quite satisfactory.
The details of =arth movinc machincories dev.oyed in Panchpatmali
mine with their Bmake and model etc. is given in Table-9,14

Trench mininél4)

NALCO has employed a new mi.iing system, i.e. trench
mining, in which bauxite mining is carried out by developing
parallel trenches of varying widths and staggered faces, whers
the trench ncrmally has an advance dir=cticn along the axis of
che plateau (Fig,No.9,1)The levels of the trenches vary cepending
upon the thickness of bauxite. These treanches are planned in

such a way that they follow the contour and topography of the
‘plateau of biuxite without much loss or dilution. They also
help in proper blending, grade control and to mine bauxite with
a cut off grade as low as 20% A1203.

In a trench, afte? removal of the overburden, ore

recovery is carried out in two separate phases -

- mass mining of most of the bauxite layer,
- selective mining of the remaining bauxite in contact
‘with the wall for highly mineralized areas.

During the first phase of mining, treach floors are
kept slightly slopiny through temporary leaving of ore. Slopes
do not exceed 3% length wise and 1.5% crosswise, This practice
is adopted to ensure adequate working space fo. the equipment
and proper drainage of trenches. wWater drains from the upstream
trenches to the downstream mining areas.-

Advantages
The following advantages are significant in trench

mining~

* Numerous minin~: sites are avai.able and can be
worked concurrently.

* Maximum mining depth is within mineralized zone.

* Adaptability to geological distufbances in the )
Geposit results in lower lossec and dilution factors,

* Convenient worksite dimensions permit to concentrate

mining equirment in a working area and minimise

travel
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TABEE 97149 AN HJATm_\;; BAUXITE MINE (NaLCO)
OETAILS OF ___VY EARTH MOVING nncwineales

Sl.No, Model/Hp "ﬁgeo Mac?ine Sl.Nosg,
and Capacit
-kj—.)-—-'--Cu-—---ip.g-z-----
10 H-51 _ Hind Motore
Back Hoel S1.No.51026
256 Hp Demag Hydragulic
shovel, 3
2, BC-650 8.E.M.L.
Hydraulic Sl.Nc., 10077
Front End front end 3
Loacer, Shoveln Loader, 4.8m
410 HP
3 ‘3Z5/Hp L& T
' S1.No.-Bg70
300 Ck 3

Poclain 3m
4, - 325 Hp La T
e S1.,No.B071 3
_ 300 CK Poclain 3m
9. 325 Hp L& T
Sl.No, 8077 3
300.CK Poclain 3 m

6. 103 Hp L& T
SloNOo C039
Hydraulic
Rock Breaker
7¢ 72=-718 Hind Motors
- Whaeel Loader 5,7m
380. HP
8. 588 3 Gaterpillsr
Mogel Chassis No,
375 Hp Wheel Loader 5,7m
9, ' 9888 Caterpillar
Model Chassis No,
- S0L06421
378 HP Wheel Loader 5, 7m
10. 5888 Caterrillar
Model Chassis No,

- 5007116 .
375 Hp bWheel loader 5.7m

—--u-----—--n--——----—-




1 2 3
ile oges ~ Caterr:llar
Model Chees. 2 No,
- 50 WO 122 3
375 HP : Wheel Loader 5.7 m
12¢ 9888 Caterpilliar
: Model Chassis No.
- S0W37 118 3
275 Hp Uheel Losder S.7m

--—----—-‘---q-—---———-

13. 9888 . Caterpillar
Model Chassis No,
= 50 W 07127 3
375 HP Wheel ' ceder 5,7 m

14, e B.E.M.Le
. ) si,No, = 097
mdl.G1420
Front €End Logder
° Am‘ 01 D. 318.
B 26CHP 53 .No,35 DT
68302
Bumper
. AOM=-G2 : D38 .
o s1,Noc.35 OT
6631
ODumpser
17. 13gHP INGERSA
AR e

D= 15 ’
%100gm di a)
18. 130 HP INGERSALL
S1.,No,770M77
1M - 15
(100mm dia )

19 274 Hp JNGERSALL -
S51,No,770M77
10" - 30

20. 274 HP = INGERSALL
S1,N0.840628
10M-30
(150mm dia)

' S1,No.8406258
10M-30
(15000 dis)
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2 3
3agHp 35t Rear
Sump ur 2 Dumpers
sach (3EmL)
D~355 Dozer/ B EML
410 HP 2 Nos.
D-155 Dozer/ 8 EML
320 Hp 2 Nos,:
Motor Grager 3 ML
165 HB 1 Ko,

D.-10 Dozer/ Catterpillar
700 HP I 4
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The production ¢f bauxite from Panchpatmali mine
during 1989 and 1990 was 2,0 million tonnes and 1.85 million
tonnes respectively. The overburden excavated from the mine
from 87-88 to 90-91 is given in table No,9e15% , The area
ccvered by pits/quarries and dumpz in th- mine s 60 ha. and 70 ha
respectively. 5o far NAICO has reclaimed 2 ha aréao

A stockpile with a capacity of about 80,000 tonnes
is maintained during monsoon, Transportation of bauxite .rom
+the Panchpatmali mine to the Alumina refin=ry at Damaajodi
having a differ>nce of altitude cf 340 m over a very difficult
unculating terrain is by a cable belt 14.6 kms, tre longest in
world. The lcng-distance single flicht conveyor has been
provicec with a variable speed drive arrangement .ith speed up
to 4.5 m/sec, corresponding to the convzying capacity of .. 18000
TPH or 4,8 M TPY. The conveyor beélt is suprorted entirely by
two endless steel wire roges, one at each side of the bdt that
transmits the driving tension. The bauxite is spread on two
stockpiles in th: Alumina P.ant stockyard by a.1200 t:h stacksr
from where it is reclaimed for cr: shing by a reclaimer (700 TPH
capacity) or bucket wheel type. Th?l%???%fﬁ supply andn:gglamation
system cperates for 12 hours a day.
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MINE DES IGNNDy t11)

Mine design concept is in keeping witn the latest
trends in the world. NALCO has introduced the concept
of geostatistics,deposit modelling, mine modelling,
operations simulation and coputerised mine planning
in the initial stage of mine design. HCL computers have
been introduced in the mine for the jobs of mine plénning.
A flow chart of computer aided mine planning is shown in

Annexure~I,

Pre-production drilling data are used for analysing:
the deposit behaviour and obtaining reliable estimates in
25 x 25 m blocks by applying advanced computerised geo-
statistical methods, These estimates are mzde taking into
account local features in the deposit and behaviour of cre-
body in 3 dimensions. The parameters tnus obtained like
overburden thickness, cre thickness, reserves and grade in
each block with roof and floor levels of bauxite are |
considered for mining studies using the software progfammes.
This helps in selecting different levels and bench height
for effective mining operations. It gives mineable reserves
and ROM quality for each bench, Based on these parameters

of different blocks, detailed operational plans are prepared,

Monitoring through Compute£21)

To achieve high productivity and reduce mcunting
cost of down=time of mining equipments, various data are
recorded znd stored in the computer in a besic data file
and retrieved or processed in different ways for their

performance evaluations. These cover the following areas -

i) Monitoring of mining activities -
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-~ Performance of the mine is analysed on daily,

1ii)

weekly and monthly basis.

The productivity of every major mining equipment in
their respective fields are calculated on day today
pasis. Efforts are made to improve the productivity
of the equipment as per the basic engineering norms.

idle time analysis of every wmining equipment is
carried out. For this purpose, all the idle time

is divided in five different groups such as fuel
filling, person not available, materiels not avallable,
complememtary equipment not availakle, stand by,
operational delay, and bad weather. Then the maximum
idle time of each equipment is analysed and efforts

are made to reduce it.

For every blast all relevant data are recorded which
helps to optimise the blasting pattern and cost of
the blaste :

The operator's efficiency is also analysed.

Mechanical

The historical record of all mining equipments. are
stored which helps for preparing maintenance schedule

of the equipment.

Down time analysis 1s also made to reduce the
frequent breakdown of the equipment.

Miscellaneous

Comparison of target with achievement as per the
production planning and analysis of shortfall is
made and analysed for future improvement.

The availability and utilisation hours of the mining
equipment are also computed and compared with the
roonthly planning figures.
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- GCalculation of OMS and cost per tonne of bauxite
produced are done. ’

Analysis performance of mine include the activities
of all concerned departments such as production, mechanical,

electrical, finance, geology, materials, environmental/
horticulture and personnel admlnistration, which render a
great help for reducing downtime, cost of transportation and

optimising the use of equipments in the best possible way.

12)

Expansion of Integrated Aluminium Comple§

Government of India has approved the preparation
of a Detailed Project Report for the expansion of NAILCO's

integrated aluminium complex including following units $-

Bauxite mines from 2,4 million tpa to 3.6rmi;licn tpa.
- Alumina refinery from 8 lakh tonnes to 10 lakh tonnes.
- Aluminium smelter from 2.18 lakh tpa to 3.33 lakh tpa.

- Captive Power Plant - addition of 7th and 8t Units of
120 M4 each,

- Semi fabrication facilities for 40,000 tpa of rolled
products.
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ANNEXURE-I
COMPUTER AIDED
MINE PLANNING
SYSTEM OF FLOW CHART
'(1) Developing a Data Base -
Topographic Listing of
Survey F////a’ Basic Data
: \\‘\\\\\3\ DATA BASE OF
‘ 1
Developmen tal R M Listing of
Drilling ///////)f Cocrdinate
i A}
Sample - Comparing Labs
Processing on Accuracy
Analytical Comparing
Results From Grades
| Lab
i g _
(2) Geostatistical Studies -
On 2 Chosen cut
to decide Bauxite
thickness and grade l
¢ T 1 2
g Statisti. 1 and N
3 Geostatistical > Variography
i Analysis
w : Krigging
LT Geological Estimates
i« (3) Miné Planning
5 Data Base of Geological Mining Operation
o >~ and Mining Information >4 simulation to
3 of the Deposit Estimate loss and
: : dilution parameter

-

Upd;te iarameter Performance Prepare the
or loss depos it for

. Monitorin >
Dil tu g
ution 8 dy \ Mininq £
1 ' yTarget |

Feed Back on Re- Mining Operat- B

Prepare Product-
leased Quality | ion Plan ion Plan and Ble-
and Quantity - nding Scheme for
uniform Quality
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9.3.4 MALHYA PRADZSH (2)
AMARKATAK MIN:Z CF M/S_HINDUSTIAN_ALUMINIUM COMPARY LTD.(:»:I;:DM..:;:)

. Amarkantak Bauxite mine, situated 1050 m above MSL in
the district Shahdol (M.P.) is owned by M/s Hindusthan Aluminium
Co.Ltd, (EINDALCC). The total lease area is 500,27 ha spread in
3 blocks, 7The lessee has applied tor renewal of mining lease,
Bauxite in this area occurs as pockets, Average thickness of top
soil anéd overuricen of .aterite, aiuminous laterite véry from
5-8 m. DBauxite thickness varies from 1 to 3 m having an
average grade of 44% A1203 content. Out cf the total 158 ha.
mined out area, 125 ha. area has been bacikfilled,

Mining involved removal of vegetation and overburden
ovzr a large area of .and., Mining in Amarkantak now itc in its
la st stage and is leing continued in areas, which were hithertc
not considered for economical mining.

Overburden is manually minec and kept separately. Cut
of ths three blocks, Biock-A and Riock-B are under cperaticon,
whereas Block-C is virgin area. Bluck-A, w: ich is under operat icr
consists of 60% of Jhohilla reserve forest area and 4C% is mop-
reserve forzst area. Mining in the forest area has been discontin-
ued. The main working pit was guarry No,1 which is 200 m in
length along NZ-SW and 62 m. in width. The quarry is being
developed alcng SE & NW faces. An area or approximately 9 ha. has
been reclaimed but not affcrested. As the'quarry faces advance,
it is back £illed with the overburcen. Block B is under reserve
forest area where 4 ha. of the area has b-:en minec out and also
reclaimed.

In case of hard formation primary drilling is done by
100 mm diameter wagon drills., 30-40 holes each 3 m depth
are drilled continuocusly for 3 days depending upon the quality
of the bauxite to be mined. Pattern of drill holes in ore and
overburden is as given bdow - '

O:e Overburden
burden 1.5 m 2,0 m
spacing 240 m 2.5 m

depth 3.0 m 3.5 m
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Drilling is also done by Jack hammers (25 mm dia).
Explosive used are 80% S.G. and ANFO.Blasted ore is stacked
sizewise and gradewise and transported by tiucks to Pendra Road

Railway sta ion.
‘ s) (16)
NANEDODADAR MINE CF M/s BHARAT ALUMINIUM (O, LIMITED (BAI.CC()I (1

The lease area of the Nanhoodadar mine of M/s BALCO
is spread over 1052 hectare in Mandla Gistt. (M.P.). The bauxite
in the leasehold, is underlying the soil (0.5-3m thick) and
laterite capping ( 2m to 6 m thick). |

Three pits are being worked at present. The pit No.8 1
measuring 250 m x 100 m x 5.7 m is located in th- central part

of the leasehold.

Soil and overburden is removed by Dragline of 2.3 cu.m.
capacity and stacked separately. The soft laterite is doz~d
surficiently ahead by Dozer ( 25 H.P.), swhereas the hard
laterite and bauxite zone i:zlow are drilled (100 ‘'mm dia holes,
2m X 2m - burden X spacing) and blasted with slurry explosives
and el-=ctric detonators. Top soil is spread over the back-filled

areas.

" Thers are two more pits locatec south of the first pit
and adjacent to each other. The sizes of pits ar: 200 mx 75 m X 6 m
and 175m x 90 m x 7 m. Ore to overburden ratio is 1 : 10

approximately,

The ore is sized to 150 mm size and despatched by aerial
ropeway to Chuktipani Railway Siding for further transportation to

Korba.

PHUTKAPAHAR BAUXITE MINE, M/S, BHARAT ALUMINIUM COMPANY LIMITED
IN DISTRICT BILASPUR (M,P

Biuxite occirs here as flcat ore. The deposits have
almost bzen depleted. However life of the mine is kdng prolonged
by mining of left over patches of marginal/submarginal grade
bauxite. Presently mining is carried out in three blocks i.e. East,
central and West Phutka block, Extent of Minz wrkings Im different
blocks are given below g '

'.3
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ame of block Dimension No,of benches Bench height
East Phutka (insitu) 100mx100m 1 0.5 = 3m(socil/murrun
: ' ‘ . 1.5 to 2 m(Bauxite)

East Phutka(Float) 200mx150m 1 0.3=-1im (Soil/Murrum)

a 0.3-1m(£float ore)
Central Phutka(Insitu)100mx50m 1 1=2m(soil/murrum)

: l+3 (Bauxite)

Aest pPhutka(Float) 250m x200m 1 0o3=1m(Soil/Murrum)
- 1-2m (Bauxite)

- Mining is carried out in single pench. There is no
separate bench in the overburden. No specific hole-pattern as
such is in practice for drilling. The holes are drilled, as and
when required manually using hand, jumpers. Hole lengths are 45 om,
charged with 137 gms. of SG (80%) carttidges and blasted by safety
fuse with plain detonators. Blasted ore is manually sorted and
sized (+25 mm to=-150mm). The sorted and sized bauxite is stacked,
sampled and analysed for onward transporta ion to Korba plant,
Overburden material mined is keing back filled into worked .out pits,
Top soil whenever available is excavated and stacked separately
for reuse,

Contract system is under practice, which includes .
mining,sorting, sizing and transportation of ore upto the plant
at Korba,

MAINPAT BAUXTE MINE OF M/S. M,P,STATE MIN1.JG CORPCRATION IN
DISTRICT 'SARGUJA (MAD:IIYAP.AD ;ISH()ie)

Mining in Mainpat area has been carried out intermittantly
depending 'upon surply order recived from BALCO and adhoc wobrking
permissions over specified area granted by the State Government.

0f late, mining was taken up in Kesara block. Prior to
this, sporadic activities were carried out in the two blocks,
Sapnadand and Kudardih over an area of 4 hectares and 0.5 hectare
respectively by opehing small and shallcw pits of 0,6 m to 1 m
depth . Also sorting out of usable grade bauxite ore was done from
old stocks of exploratory mining carried out by MECL during the
per iod Nov, 79 to Dec. 80, over an area of 300m x 300 m.




338

The workings in Kesara block are rpread over an

ares of 60 m x 30 m comprising a numker ¢ . pits. Soil cover is

almost negligible. The ~orkin: is carried ovt on & @ ntract
system, labourers being engaged on plece
and sortimg of Bauxite ore. Piece ratz wo rkesnrs

16,25 per tonne. The OMS 1s 2 to 2,5 tonnes,

are paid K.

The ore transport is by tidcks to Korka Alumina plant,

~hich is located at a distance of about 150 xm. G-neration

cf reject is negligible, as the grade is ¢bove 50% A1203. ﬁz

9,3.5 GUJARAT

In Gujarat, mainly the high grace bauxite suitable
for chemical, refractcry and abrasive industries is produced,
but a considerable quantity of metallurgical grade ore is also
proouced, as a co-product, - Although the active bauwxite leases
are in the districts of Jamnagar, Junagarh, KkKheda, Kutch,
Sabarkantha, the mining of high grade bauxite is confined to
Jamnagar, Kutch, Sabarkantha and Kheda district,. The produc-
tion of low grade and also metallurgical grade bauxite comes
from the districts of Juuagarh, Bhavnagar, Valsad and Amrellloa
Jamnagar district

Mining is confined to a NE-SW tauxite belt (about 52
¥m long) located near Bhatia in-the western part of the
district, Out of the total 65 active lease holds, there are
41 captive lease holds, Except cne lease, which is being
worked by the Gujarat Mineral Development Corporation(GMDC)
all other mining leases are being worked by private organi-
sationslg.

Generally, miring is carried out by manual open cast
method, and there are a few semi-mechanised mines, The over- ’
burden consists of soil, low grade Gaj-Limestone and laterite.
Details of a few important mines are as follows 3
(i) VIRPUR BAUXITE MINE OF M/S PRABHUDAS VITHALDAS

Fifty percent of the estimated reserves is of high
grade (alumina 55-60%), remaining being of low grade, Mining
is carried out by orvencast method. The holes are drilled up
to a depth of 0,75m to 1,5 m with the help of S.L. 90-holman
rock érill and blasting is carried out using special gelatine
and ordinary detonators. The average powder factor is 6 tonnes

per kg of explosives,

rate basis for raising 5 ¢

E 3
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(11) MAHADEVIYA BAUXITE MINE OF M/S CARBORAMDUM UNIVERSAL

Mining is done by opencast manual method. The face
length is 40 to 90 m, with a height.of 8 m having two benches,
The first bench is of 2 m height in overburden and bottom bench
is 6 m in the ore body. Selective mining of high grade‘appears
to be under practice, Holes of 32 mm dia, 0.75 to 1.5 m depth
are drilled with Jack hammers on a pattern of 0,8 m x 0.9 m
spacing which yields 8 t/kg. of explosives, Holes are charged

with 200 gm, ANFO and 40 gm. special gelatine explosiveszo;

(iii) ASOTA MEWASA MINE (KARAMDHAR) OF M/S BOMBAY MINERALS
SUPPLY CO.LTD,

Mining is done manually by making benches in OB and
Cre, In Pit No.,l1l, two benches have been made, the top bench
is in soil and limestone with 3 m. height and bottom bench is

in baws:ite (3.2 m height and 3 m width), Pit No,2 has 2 benches, .

the top one is of 1,5 height, in marl and clay and bottom bench
is of 2,0 m height in ferrugenous bauxite,

Usually 32 mm dia holes of 0.75 m depth are drilled
in a 0,90 m x 0,90 m, pattern, manually with jumpers., Holes
are charged with special gelatine and blasted with the help of

ordinary detonatorszo.

Junagadh District

There are five working lease holds in Forbandar sube
divisigon. These are leases of Aluminous laterite, Mining is
Gone manually on scasonal basis mainly for export purpose in
view of close proximity of the deposits to the Porbandar sea
porte. Sporadic small pockets of high grade bauxite have been
found to occur below this Aluminous Laterite,

Eutch District

Here the bauxite deposit has highly variable widths,
varying from 50 mt..to 2 km. There are only 3 working mines
in this area, of which one is a caprtive mine belonging to Orient,
Abrasive Ltd., The other two mines are beiny worked by GMDC,
Method of mining is by both manual and semi-mechanised means,
Sabarkantha District

There are nine working lease holds in the district
which are intermittently worked manually for high grade, emery

grade and low grade ore, depending on the demand in the market,
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4
9.4 COMPANY PROFILES = PRIMARY ALUMINIUNM pRODUCERS

1, NATIONAL ALUMINIWM COMPANY LTMITED

(A Govt., of India Enterprise)
Regd. Office 3 IDCO TCWER, Sth floor, Janpath
BHUBAXESHAR-751007

National Aluminium Company Limited (IIALCO) was set
up by the Government of India in 1981 toimplem@nt one Of
the largest integrated Aluminiuvm projects of the world
with its own Captive Power Plant. NALCO was formed in
the wake of the discovery of large reserves of Bauxites
in East Coast. With the technical collaboration of
Alluminium Pechiney of France and the suprort of Euro-
Dollar loan the project was most expeditiously implemen-

: ted under difficult logistics.

- The . Project segments and their special features

—

Segment Capacity f Special mechnological Features
Bauxite Mine 2.4 Million tpa. - Fully mechanised Open Cast Mine
Panchpatmali, - 370 million tonnes deposit
Crissa estimated

- 14,6 kn long Single Flight
Multi-curve 900 tph capacity .
computerised conveyor system
for  transportation of ore to
-Alumina Refinery

Alumina Plant 800,000 tpa. " «'Chemical Plant '

Da@onjodi, - 2 production stream of 400,000
Orissa tpa, capacity each
-~ Atmospheric Pressure digestion
Process,

~ Energy efficient Fluidised Bed
Calciners of 1250 tpa. capacity.

- Co-generation of 3x18.5 MW power
by use of back pressure turbine
in steam Generation Plant

Aluminium Plant 218,000 tpa - Metallurgical Plant,
Angul Orissa . - 2 pot lines of 109,000 tpa
capacity each
~ Advanced 175 KA Cell voltage
technology
- Micro-Processor based Pot
Regulation System
- FPume treatment plant with
dry-scrubbing system for
pollution control '
-~ Integrated facility for manu-
facturing anodic & cathodic
carbon




341

Segment Capacity Special Technological features

= 4 x 35 T Furnace and 2 x 15
"tphe ingot Casting Machines

- 4 x 45 T Purnace and 2 x 9
tph. wire rodmill,

Power Plant 600 MW = Coal fired thermal power plant
Angul, Orissa ' - Micro-processor Based Burner
Management System for boillers.,
- Automatic turbine run up system
- Specially designed barrel type
hich pressure turbines,
- Electrolytic Precipitators and
ash ponds

Port Facility 375,000 tpa, = Mechanrised storage facility
Vizag, A.P. Alunina export of 2 x 15000 T capacity
146,000 tpa. = Mechanised Mobile ship loader
caustic soda of 2200 tph. capacity
import - Capacity to handle Maximum

Ship size 35000 DWT,

' Different segments of NALCO went into production in
a phased manhef Starcing trom Novembsr, 1985, Within a
span of 4 years the Company has emerged as a leader in the
field of Aluminium production in the country and has made
significant impact abroad,. NALCO has helped the country to
be self-sufficent in Aluminium and has earned substantial
foreign exchange through creditable export performance year
after year,

Upto the end of the financial.year 1989-90 NALCO Pro=
duced 4862,000 tonnes of Bauxite, 1462,000 tonnes of Alumina
and 239,200 tonnes of Aluminium. From the export of Alumina
and Aluminium the Company had earned a cumulative foreign
exchange of above Rs.660 crores between 1987-88 and 1989-90.

Product Mix

At the current stage of the Company, the product mix
consists of

1, Calcired Alumina - Metallurgical Grade

2, Hydrate Alumina

3. High Purity Aluminium Metal

4, Commercial Grade Aluminium in 20 kg. ingots

5. Aluminium Alloys Rods (experimental production),
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The quality assurance associated with NALCO metal
received internctional acclaim with FAILCO's admicssion into

London Metal exchange in May, 1989,

The Company is growth oriented with significant
thrust on research and develorment and downstream facilities.
NALCO has already obtained Govt. approval for preparation
of detailed Project Report for expansion of production
capacities between 25=60% above thevpresent levels in different
segments. The marke:ing and comaercial network of the
Company coOvers all major metropoliton cities of the Country
1ike Delhi, Bombay, Calcutta, Madras, Bangalore & Vizage

2, BHARAT ALUMINIUM CO. LTD.

Aluminium Sadan, Core 6, 3r¢ Floor, Scope Office Complex

7, Lodhi Road, Few Delhi 110003

Bharat Aluminium Co, (BALCO) is the first public sector

Unit in aluminium industry. Established in thé year 1965
and the company celebrated its Silver jubilee year during
Jjovember, 1690, The Company's production facilities are
located at two places - at k .:oa in Bilaspur, District of
Madhya Pradesh and other at Bidhanbagh, Burdwan district
near Asansol, West Bengal. The unit at Korba is an integrated
aluminium complex operating from bausxite mining to down
stream products whereas the ‘second unit at Bidhanbagh produces

downstream products, : ; .

rvhe Korba Aluminium Complex comprises the following

production facilities -

- 200,000tonnes per year cavacity Alumina Plant.

- 100,000 tonnes per year capacity smelter,

-~ Two properzi mills for manufacture cf 35,000 tonnes
of Aluminium Re-draw wire rods.

= Three Extrusion FPresses,

-~ Hot and Cold Rolling mills.

A captive Thermal Plant of 270 M.W,

The facilitics at B3U are as follows ¢

- Hot and Cold Rolling Mills,

- OCne Extrusion Press. '

~ PFoil Mili,

~ Conductor Plant,



Production capacities for saleable products are as follows:

KORBA PLANT Tonnes/Annum BIDHANBAG Tonnes gAn‘hum'
Rolled products ' 40,000 Rolled 36,000 .
_ products
Extruded products 7,000 Extruded 1,000
- products
Properzi Re-~draw Wire Rod 35,000 Foils AAC/ . 600
‘ ACSR ' .
EC Grade/Alloy/CG Connectors 1,200
Ingots, Billets, Casting :
Alloy Ingots etc, © 18,000 - -

(A project to produce 700 tonnes .of aluminium alloy conductors
is in final stage of commissioning),.

Balco has developed capacities for rroduction of sophi-
sticated alloys with copper, zinc and other harder groups
required for Aircraft, Defence, Space and other industriess#
Billets and some of the rolled and extruded products can be
manufactured by these alloys. Balco has the pride of place
in supplying aluminium to prestigious missile projects like
IPRITHVI' and °'AGNI',

Dimensional tolerances chemical composition andhﬁeGQgr
nical properties conform to relevant Indian Standards., HOw-
ever, material can be supplied to other international stand-
érds like GOST, BS, ASTM, DIN etc. and /or custamer's specific
requirements,

The Company having com:enced its production in 1975 with
energising first phase of the smelter languished for want of
adequate power until 1984-85., Once the power was made avallable
there Was no looking back ané in the same year it has attained
= capacity utilisation of 87 and thereafter strived continuo=
usly to improve upon. In the very next year the capacity
utilisation reached 95% level and thercafter it has maintained-
that level uptil now, With a total capacity of 100,000 tonnes
of saleable products Balco shares 16% of the market alongwith
four other primary procucers in the country.
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Recognising the importance of un-interrrupted and
adequate power supply to its smelter the Company established
captlive pover plant 270 MW capacity at Korba Unit with an
ocutlay of Rs.520 crores.

Starting with a modest level of Rs,14 crores turn over
in the £irst year of metal production namely 1¢75-76 the
same has increased to Rs.416 crores in the year 1989-90,

The prcojected turn over for the yean 1990-91 was Rs,484 crores,

Apart from high production and productivity Balco has
set up over the years facilities for applied@ research and
development in aluminium,

Balco is a modern, socially conscious welfare oriented
company heving more than 8,000 employees on its current rolls,

- Balco looks forward to the futute with scheme® for
modefniSation and expansion programme of the smelter from
the present level 100,000 tonnes to 150,000 tonnes during

the eighth Five Year Plan with the supporting facilities of
bauxite mines, aluminium plant and pover unit,

The Company®s marketing activities are spread over the
country with 4 regional offices located at Delhi, Bombay,
Calcutta end Madras in addition to a small area office at
Hyderabad, ’ '

3e HINDALCO INDUSTRIES LIMITED
P.0. Renukoot, Dist, Sonbhadra, Uttar Pradesh 231217

Hindalco Industries Ltd.(Hindalco) is one of the largest
industrial enterprises in the State of Uttar Pradesh, The
company was incorporated in the year 1958 as Hindustan Alue
minium Corporation Ltd, Shri G.D. Birla was its founder
Chairman, ’

The Company is a leading aluminium producer in the
country. The Company's integrated aluminium plant is situsted
at Renukoot, which is about 160 kms from Varanasi in district
Sonbhadra, Commercial production started in the year 1962
with an irstalled capecity of 20,000 tonnes pPer annum primary
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aluminium metal together with corresponding alumina facilities,
Over the years Hindalco not only expanded 1ts capacity but
also added semi-fabrlcatwon facilities,

The present licenced and installed capacity for‘brimary
aluminium and semi-fabricated products (Rolled & extrusion 1is
1,50,000 tonnes ‘and 33,700 tonnes per annum respectively. The
operation of Hindalco consists of mining of bauxite, extraction
of alumina from bauxite, production cf primary aluminium by
electrolytic process and manufacgture of wire rods, Rolled

products and Extrusions, Hindalco has a captive power plant
(Renusagar Powe: <o,) with 150 MW capacityza.
The Company has its ow: full-fledged Design and Constru-

ction Division, Most of the expansion, modernisation anrd
diversification programmes were undertaken and completed by
the Company by its own facilities,

R & D Backup

In consonance with science znd technolecgy policy of
the Government of India, energy comservaticn, manufacturing
cost reduction, import substitition and recovery of by=-products
constitute the basiS of Company's present R & D programme.
Efforts are also directed towards techcnology absorpticn and
adaptation and development of special alloys and produ¢£§\for
meeting the critical requirements of important sectors of
naticnal economy like defence, aerospace, transport etc,

Modernisation and Energy Conservation

With emrhasis on energy Conservation various procuction

processes have been modified so0 as to malke them energy efiicient,

A gas suspension calciner tc replace the old rotary calcine=-
tion kilns, a computarised firing system for ﬁhe anoce Dpaking
furnances and microprocessor based control system for the
electfolysis cells have been recently commissioned, The
company is also installing dry scruboing system to reduce
‘fluorine emission, For semi-fabricated products also produ-
ction processes have been made more energy eificient by the ins
duction of continucus strip caster and the conform machine,
These measures will go a long way in making the plant more
energy efficient and pave the way for higher productivity
and product quality.

»’5"’ v
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Expansion and Diversification

Aluninium Plant

The Company has aprlied for an industrial Licence for
additional 1,00,000 TPA - of primary aluminium metal capacity
her with corresponding alumina and fabrication fzcilities

toget
The power plant is also proposed to be expanded

at Renukoot,
suitably.

Foil Plant

Hindzlco is installing a 5,000 TPA aluminium foil plant
'{n association with PICUP at a cost of about

at Jagdishpur
The foil plant is likely to start its operation

Rs,.110 crores.
in 3 years time,

With excellent manpower resources, a sound infrastructure
and performance record, the c0mpény is well on the move to
meet the country's growing requirement of sophisticated alu-
minium products and also proposes to step up exports in near

A}

future,

4, THE INDIAN ALUMINIUM COMPANY LIMITED

1, Middleton Street, Calcutta 700071

Indal was incorporated as a Private Limited COmpany on
17 December 1238 under the name of Aluninium Production Company
of India Ltd. In 1944, the pame changed to Indian Aluminium

" Ccompany, Lim‘ted amd in 1954, the company became a Public

Limited one,

Indal's first plant was set up at Belur, near Calcutta,
The rolling mill began operations in 1941, using imported
aluminium ingot as raw material and its products were almost
entirely consumed by utensils and hollow-ware manufacturers,
In 1943, India's first primary aluminium ingot was made by
Indal at Alwaye, Kerala where the Company had set up its first
smelter, Backward integration of Indal's operations after
the construction of the smelter was achieved in stages with set-
ting up of an alumina plant and bauxite mines, .

In 1955, at the Alwaye (later renamed Alupuram - “the
place of aluminium") smelter, India's first extrusion press
was installed and at Kalwa the country's first aluminium paste
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and powder plant was commissioned, In 1%::, a foil plan:

was also set up at Kalwa. Today Indal has capacity to'produce
117,000 tonnes of Aluminium ingot from its three smelters at
Alwaye (Kerala), Belgaum (Karnataka) and Hirakvd (Orissa),
54,000 tonnes of rolled products at its sheet mills at Belur
(West Bengal) and raloja(Maharashtra), over 7,400 tonnes of
extruded products at its Extrusion Plant in Alwaye, 5,900
tonnes of foil, 10,000 tonnes of properzi rod and 800 tonnes
of paste and dried filtered cake. In 1988 Indal commissioned
its first non-aluminium diversification project, a printed
circuit board plant at KFanjangud, Karnataka which has capacity
to produce 30,000 sq.m. & year. Indal also produces vanadium

- sludge and calcined alumina,

~ Since inception, Alcan Alumlnium Limited of Canada has
been Indal's principal shareholder. In 1987, Alcan reduced
its equity stake from above 50% to below 40% but contirues to
give technological and other support to Indal.

PRODUCTS /SERV ICES

Indal manufactures the largest available variety of sheet,
foil and extrusions available in India. From pilf ter proof caps
ta pre-fabricated houses, roofing sheet in various specifipa-
tion to lamp caps, Indal sheet products £ind their way inté a

variety of industries, Similarly, extruded products like heat

sinks and heat exchangers motor housing, window and door

frames, bus and truck bodies, curtain walling, textile compo-
nents and automobile manifolds are rapidly replacing conven=
tional itcms which are less economical in the long run. Indal
foil goes to pack a variety of products like pharmaceuticals

and medicines, soap and toothpaste, confectionery and ready-
to-servé food. Indal chemicals, apart from earning foreign
exchange, help in the manufacture of table china, ceramic, tiles,
electricals insulatoys, -spark plugs, refractory bricks and

fire retardant cables,

EXPORTS

Indal lays great stress on Exports whicli earned Rs.69.9

-crores in foreign exchange for the country (1989-90 figure),

Products exported are aluminas, hydrates ard semi-fabricated




4tems while countries exported to include the Soviet Union,
the USA, Australia, West Asia, the Fer East and closer home,

to Sri Lanka, Bangladesh and Pakistan. Ty

NEW PROJECTS

INDAL is investing more than Rs,700 crores over the next
five years in consolidation, expansion and modernisation,
on the envil are captive power plants to ensure steady produe
ction of metal, an enhanced alumfna'capacity which willboth
feed the Company's own smelters and have export potential,
a modern cold rolling mill which will permit higher production
with improved quality and upgradation of Indal's foil plant
by installation of new equipment with a view to further emhance
the quality of foil products, giving greater value to customers.
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