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INTRODUCTION

Larsen & Toubro Limited (L&T) is India's largest engineering,
construction and manufacturing conglomerate with addilionel interesta
_ in electrical, electronics and informaticon technology.. LET meets vital
; requirements in diverse fields of human interest, with a product range

that stretches from engineering and constiuction of compiex chemical/
mineral /petro-chemical projects to nuclear power reactors, [rom earth
iunving equipment to Iﬁcket mator casings, jusl to name a few, During
2015-16, the consolidated revenue was in excess of Es. 1 Lakh Crores,

It operates in over 40 countries worldwide.

L&T has diversified from the traditional construction business and
has taken up a number of developmental initiatives in the areas of power
and infrastructure. In furtherance of its developmenti initietives in the
field of mines and metals, L&T has proposed to set up a green-lield
) Alumina Refinery of capacity 3 million tonnes per year (MTPY) in the
state of Odisha.

§ The propoesed Alumina Relinery will be located near Kusumeasila
village in Rayagada disirict and shall be based on bauxite from
Kutrumali and Sijimali Bauxite Deposits in Odisha. L&T has engaged
- M/s. M. N. Dastur & Company (P} Lid. f(or prcp'aratiun of this modified
O mining plan in accordance with "Indian Bureau ol Mines' (IBM] Manual
) on Appraisal of Mining Plan 2014* and cother applicable Btatu%ﬁu
requirements and guidelines. APPROV ED
} ,’4\3‘\‘)‘
} srsdre et
GIONAL CONTROLLER OF MINES
: ' L aivhoe Eis
- }_..._...._..._.. - - - . e e IHD'N BUREAIJ nr MWES
1 fBHUBAMESWAR
1
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REQUIREMENT OF BAUXITE |

More than 90 per cent of world’s aluminga production is through
adoption of Bayer's process comprising dissolution of Ala(Qs content of
bauxite in canstic soda liguor, iis precipitaiion from purified pregnant
solution in- the form. of hydrates followed b¥ calcinations to ‘pbtain

alumina.

The require.ment of bauxite for productien of 1 MTPY of alumina
has been eatimated at about 3 MTFY, considering the Process
requirement of 3 tonnes of bauxite flor 1 tonnes of aluming. Hence, the
requirement of bauxite for 3 MTEY_capacity of the cnvisaged glumina

refinery will be g MTPY. Itis neceesary to ensure a sjzeable Teserve base

ol bauxile to susiain the 3 MTPY capacity alumina refinery [or

considerable pumber of years so as to-ensnre viability of the project.

in order to ensure the bauxite supply of stipulated quality and’
gquantity to the proposed zlumina plant, L&T has jdentified two bauxite
sources, -one ak Kutrumali in Kalghendi and Rayagada districts; and
other at Sijimali in Rayagadé and Kalahandi districts jn Odisha. The
prospecting licences (P1] lor both these deposits WEIE cbtained by L&T
and subseguently substantial exploration Wae carried put by them. The
copies of the PL deeds execuied between Gavernment of Odisha and L&T
for Sijimali have been appended in Appendix-1. L&T applied for mining
lease (ML) for Sijimali bauxite deposil in April 1994, which is entirely
within the FL area. The ML-.applicaﬁnns are currently under active
consideration by Government of India after being recommended by

Crovernment of Gdisha.

L&T has carried out geolugi-::al. exploration cOmpTising geolugica_l
mapping, contour surveying, drilling at 200 m grid intervals, metrewise

chemical analyses of samples etc to prove the guality and reserves of
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T .

bauxite in Sijimal deposit. The details of the geclogy and exploration s

far carried out on Sijimali bauxite deposit have been described in
.Part-A - Chapter 1.0.

Based on the drilling at 200 m grid intervals at Sijimali and 400 m
grid intervala at Kutrumali, the estimated mineable reserves of bauxite in

Sijimeli and Kutrumali amount to about 299 million tonnes {MT) as given

below;
Average grade
Dapogit Mineable reserves, Al 03, 8i0g,
MT _ % %%
Sijimali 220.39 46,10 2.03
Kutramali _ 78.50 40.38 164
Total 298.89

It can be secen from the above that (he combined r_esérves of
Kutrumali and Sijimali may support the proposed alumina relinery for
about 34 years congidering the present requirement of bauxite at the

proposed alumina refinery plant of 9 MTPY.

PROJECT BACKGROUND

Alumina is produced by Bayer proceas by refining bauxite ore. The
refined Alumina (Alumininm Oxdide) is used lurther as leed material in a
smelter to produce Aluminium metel. As per CRU analysis of July 2015,
global alumina capacity which ig presently at sbout 138 MTPY is
[orecasted to grow consistently over the next ten years, reaching to about
180 MT by 2024. |
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India where good quelity bauxite is in abundance. L&T has proposed to
set up a green-lield Alumina Refinery of capacity 3 MTPY in the state of
Odisha, based on the bauxite depcsits of Kutrumali and Sijimali in
Kalahandi and Rayagada districis.

PREPARATION OF MODIFIED MINING PLAN _

Earlier, in 1993, L&T were contemplating installation of 1| MTPY
alumina refinery with a provision of increasing its capacity to 3 MTPY.
In view of that, L&T had submitted mining plans for production of

3 MT of bauxite per annum each from Kutrumali end Sijimali bauxite

deposits which were approved by IBM in the year 1995 and 1997

respectively.

However, now L&T intends to modily the earlier approved mining
plans on the Kutrumali and Sijimali bauxite deposits for the following

TCABOILS

a) Changes in the bauxite production capacitiea for the
Kutrumali (3 MTFPFY) and Sijimali {6 MTPY) bauxite deposits
considering installatien ¢f a 3 MTPY alumina relinery so as to
achieve economy ol scale.

b) Changed threshold values/cut-off grades lor estimation of
bauxite resources as stipulaled by IBM vide notilication dated
16th October 2009 and circular dated 14th July 2010.

] Advancemeni in the techmolegy for scientific and environment
friendly mining.

d} <Change in area of the leaseheold from sarlier approved mining
plan. Earlier, the mining plan was approved (or 1551.012 Ha
as per the then land schedule which was available in 1955,
However, as per the present record of the revenue authorities
and certilied by the relevant suthorities, the land schedule
area I 1560.40 Ha. Moreover, DGPS survey. was conducted
recently and the area as per the DGPS mcasurement is

1549,086 Ha.
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Considering the above, it is the statutory obligation o;‘fp‘m‘%“qﬂ;th ;

R s v AT

prospective lessee to submit the duly approved modified mining plan for
each of these deposits as required under Section 5{B){ii) of Mines and
Minerals (Development and Regulations) Amendment Act, 2015 and
Rule 17(3) of Minerals {Other than Atemic and Hydro Carbons Energy
Minerals} Concession Rules, 2016 for obtaining the mining leases as well

as for develaping the minea.

AUTHORISATION _ .
In pursuance of the above objectives, L&T appointed
M. N. Dastur & Company (P) Ltd., Kolkata as CONSULTING ENGINEERS
[or preparation of modified mining plan for production of 6 MTPY of
metallurgical grade bauxite per year from Sijfimeli bsuxite deposit
covering both Kalahandi and Reyagada districts, vide its letter no.
L&T/BMP/MP/2015-16/18 dated 16th March 2016.

ACENOWLEDGEMENT

The CONSULTING ENGINEERS express their sincere thenks io the
concerned officials of L&T for the co-operation and help extended to
them for preparation of the modified mining plan for Siimali bauxite

deposit,
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1.0 - GENERAL

a) Name of the applicant with
complets address

Fax No.

‘Contact 1

Contact 2

b}  Status ol the applicant

c} Mineral(s) which isfare
included in the prospecling
license {(For Fresh grant)

d]  Mineral(s} which isfare
inclided in  the letter of
-intent

) Mineral(s) which is  the
applicant intends to mine

1-1

LARSEN & TOUBRO LIMITED
Landmark Building,

‘A' Wing, 2nd Floor,

Suren Road,

Off Andheri Kurla Road
Chakaia, Andheri (East)
Mumbai, Maharashtra,

India

Pin Code — 400 093

+91-22-66965345

Mr. Ajit Samai

Chiel Executive — Special
Projects

Telephone: +91-22-66965243
Email;
ajit.samal@arsentoubra.com

Mr. 8. Exambaram

Ji. General Manager
Telephone: +91-22-66965210
Email:

s.ekambaram@larsentoubro,com

A Public Limited Company

Bauxite

Bauxite

Bauxite
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1.0 - General [cont’d)

f) Name and address of the ., Qualified person:
qualified perannfs) who
prepared the mining plan as Tapan Kumar De

per Rule 15 of Minerals
{Other than Atomic and T
Hydrao Carbons Energy M. N. Dastur & Company (P)
Minerale} Concession Rules Lid.
{(MCR), 2016 P-17, Miasion Row Extenajon
: Kolkata — 700013

‘Tel: +91 33 2225 0500 / 5420
Fax: +91 33 2225 1422 / 7101

E-ma.i_l: info@dgstur.com
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2.0 - LOCATION AND ACCESSIBILITY

LOCATION

The proposed Mining Lease (ML) area of Sijimali deposit
covering 1560.400 Hea (1549.086 Hs as per DGPS Survey) is located
partly in Thuamularampur Tahasil of Kalahandi and partly in Kasipur
Tahesil of Rayagada districts, Odisha and is shown in Maps FDOC-220/1
and FDC-220/2. The district boundary passes through ihe plateau,

dividing the deposit into almost two halves, The deposit is approachable.

from - Sunger through a 9 km fair weather village/hilly road. Sunger is
at a digtance of 85 km i{rom Rayagada town and is approachable by a

State Highway via Kasipur, a Tahesil headquarter, The location plan js

- shown in Drawing 11420-97C-000-FRM-800! The Sijimali plateau is
bounded by letitudes 19°28'20” N - 19¢32'05" N and iongitudes 83°06°04"

E - 83°09'50" E and is covered by paris of Survey of India Toposheet Nos.
E44F2 (65 M/2) and E44F3 {65 M/3} on a scale 1:50,000. The area
showing the boundary of Sijimali mining lease area and all the features
lying within 5 km of the m.inin.g lease area has been shown in the key
plan Drawing 11420-97C-000-PRM-3002.

LAND DETAILS

L&T submitted the ML application with the then land schedule in
April 1994 (Refer Appendix 2-1) which was subsequently revised based
on new land schedule, The revised plan of the ML area and revised land
schedule were submitted in January 1995 to the Government of Odisha
(Refer ~ Appendix 2-2}. On the basis of the above new fand schedule,

‘the total area applied for ML works out to 1551.013 Ha. L&T has

recently conducted a DGPS survey in accordance with the Ministry of

Mines guidelines dated 31.10.2014 and the maps prepared through this
survey were approved by Orissa Space Applications Centre,

Bhubaneswar on 7th Se¢plember 2015 ([Survey Map FDRC-220/1 for
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2.0 - Localion and Accessibility {cont'd)

with this report]). As per approved DGPS survey maps, the measured
area of the ML works out to 1549.086 Ha. This minor diflerence is due to
techn'nlugiual change in survey method as the land schedule has not

changed.

The DGPS co-ordinates of the mining lease boundary pillaras for

Kalahandi end Rayagada districts are indicated below in Table 4.2-1 and
Table A.2-2 respectively:

TABLE 2-1 - DGPS CO-ORDINATES OF THE MINING LEASE
BOUNDARY PILLARS FOR KALAHANDI DISTRICT

Polnt . UTM-CO-ORDINATER QEQ-GRAPHIC CO-ORDINATEB

M EasLing Northing Latitnde ‘Longltuds

A F21208.398 2158452.8532 N1G*30'30.60559" E831*06'458.29329"
B 721288.15% 2158535.479 N19*33'33.26004" ES3'06'31 OG2BG"
Bl 721542.056 | 2158352.832 M1g%'30'27.21952" ERI'06'A9. 75962
a2 ¥21793_805 Z2158157.879 N10°30'20.7A125" E§3'06'4B,2403E'__
B3 722038.271 2157966010 N19'30'14.'.-14532' ERAOR'S56.54077"
B4 722204 .H18 2157773.750 N15*30'048.09573" EA3*07'04.91239"
< 722526.4598 2157583.366 N19*30'01.B0901°" E83'0¥'13.1176E"
D 722865.306 21.5?364_1334 N19°29'54.54355" E83"07'24.64358"
Dl 722813.559 2157670.913 N19°30'04,79995" E83°07'23 . 99055"
E FA2773.466 2157947.641 N19*30'13. 55250" ES3"QT'21. 73937
F T22662.645 2157972.977 Ni1G"30'lg9 a2]104" E83*07'17. 95059"
G’ TE2RB0. 362 2156300.540 N19*30'25.35613" E&3°07'18. 70080
H F232314.345 | 2158184.632 N1%"30'2].443225" EB3°07'06.00867"
H1 TI2202 2680 2158465.128 M19*30'30.60662" E83*07'02.3751R"
I 722080316 2158774.015 Ni9'20'40.69735" E33*06'55.32416"
J F22454 975 2158837.295 N15°30'92, 592748~ E&3*07'12 22550"
J1 TE26032.548 2158700.7749 N19*30'38.39052" EBA“07'16.20259"
K 722760.502 2158538 242 NlQ'Sﬁ‘BQ.?EHE‘-Q" EZ3°07'21.045560"
Kl 722954.418 2158677.329 N19°30'37.20316" ER3"QT28.25325"
L  723068.161 21587680,462 H19%30'39.86007" E83"07'32.184849"
M 723286 .642 2158714.8849 N19"30'38.29036" ER3"0¥'39.66004"
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'LARSEN & TOUBRO LIMITED
Sijimall Bauxite Deposit
Modified Mining Plan
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2.0 - Location and Accessibility {cont'd)

\” W

- o)
\'fi_%?a‘:"“'

TTIInE

.\Jﬁ_\:-'.-n P

UTM-CO-ORDINATESR

GEQO-GRAPHIC £0O- DRDIH&TEE? L

Ensting

Northing

Latitude

Longitu da

T33421.542

2159008, 577

N19"30'47.71907"

E§3°07'44.40948"

723595079

4159243 7209

N19°30'55.35909"

ES3"07 'S0 46061"

T23715.957

2159155.9564

N19"30'52.45688"

E83°07'54.56774"

723727.309

2159245.549

19 30" 65.3648175"

43 7' 54.9952104"

T23748.231

2159245 738

19° 34" 55.362492"

83" 7' 55.¥1264"

F23745.052

2159385,523

19" 30" 59.9083704"

83" 7' 55.6632695"

T23763.558

2159532.614

N16°31'04.68299"

ES2"07'56.36054"

724036.599

2159399.387

19" 31" 0.2411202"

83" 8' 5.6656428"

724351.618

21592907.344

N15°30'56.83779"

E83°02'12.99454

T24307.333

2159251.445

MN19°30'55.321&48"

E83'0A'14, 83502

724581.272

2158995.999

N18"30'47.03582"

E83°08'24.17023"

724655.844

2159249.962

N19*30'55.13214Q"

E83"08'26 834117

724717.805

2159457.617

N19"31'0)1.85800

E83*08'29.04750"

724813.007

£158559.665

N19°31'05.13701°

EB3*08'32.35549"

T24008.895

2159640.440

N19*31'07.724140"

E83°08'35.67794"

F2514%9.390

2159651.438

H19°31'14.48568"

Ef83"08'44.01953"

7325190.396

2160135.310

N19°31'23.69825"

ES3"08'45.59244"

724931.604

2160260.174

N19°3]'27.86299"

ER3"05'36.7224"

T24066.107

2160564.089

N19°31'37. 729527

E83"03'38.03573"

T249584.971

2160711.428

H19*31'32.51199"

EEZ"08'38.74085"

725222520

2160752.587

19* 31" 44.69619"

83" B' 46.92]15348"

725010.895

2160896.536

iig*31'48.51545"

E33*08°38. 71437

T24RE4 733

2161007.914

MN19*31'52.16990"

EB3*08'34, T5007"

7324915.99&

2161320895

N19"32'02.35433"

E83*08'36.64222%

725218.980

2161273.596

N19°32'00.69325%"

E§3°08's7.01154"

Z3B

T35519.000

2161226 602

19" 1) 52.0431409"

83" 8' ST.2T22964"

Z2C

T25606.417

2:15611%8.310

19" 31' 56,05093"

43" 9' 3.3508656"

2161161.766

19* 31" 56, 7305152'

£3" 9" 10.2475368"

3

735898.000

| 725862.635

2160890.041

19° 31" 47. Qﬁlﬂﬂﬁ4"

p3* 9 p.0177508" |

Z5

726025.613

2160738.759

19* 31' 42,57489004"

83" 9" 14.5939172"

725833.164

2160435,.006

197 31" 33.17951 54"

89 FTITI7R4"

ZoA

T25841.517

2160236.138

197 31' 26.755374"

83" 9" 9.6272496"

Z7

7325956.943

2160021.238

19" 31" 12.6765128"

§3" o' 11.¥7717658"

Z8

F25694.649

2159925,.333

19" 31' 16.6957002"

43* Q' 2. Fq27033"

Z8A

T25669.304

21596BE6.795

19" 31" 8.9865048"

83" 9 1.77146248"

o

725645.727

2159428.859

19" 31' 0.545394"

£3° ' 0.85]1256"

Zlo

725831.766

2159877.309

197 31" 2.0446572"

B3* 9" 7.2508856"
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LARSEN & TOUBRO LIMITED
8iJlmali Bauxite Deposlt

Modified Mining Plan

2.0 - Location and Accesgihility [conl’d)

Foint
id

UTM-CO-ORDINATES

GEO-GRAPHIC CO-ORDINATRS. . © o+

Easting

Northing

Latilode

Longitade

211

725833.310

21591690, 079

19" 30' 52 7059656

83 9' 7.1802072"

ZllA

725978.667

2159085.808

19730 49.2566868"

Ba* @' 12.11912248°

212

726141.520

2158968.698

19* 30' 45. 3826 728"

g3" o' 1¥.6660712"

Z12A

726086.026

2158709.761

19* 30" 36.98734R2"

Ba" 0" 15.6381264"

Z12H

T2588%4.979

2153306.419

19" 30' 23.9115096"

43" 9" 12.3428 16"

Z13

T25870.652

2158200.684%

19" 30" 20.4326534"

53*09'11.463256R"

Z13A

T25781.235

2158127702

19" 30' 18.1884816"

83" 9' 4. 937302R"

Z12B

F2AR577.350

2158051 952

Ni9°30'13.80890"

EH3 0857 91502"

Z14

T25378,128

2157976.517

19* 30' 13.4375652"

82" 8'51.0523584"

Z15

7255953.857

2157931.13%

16* 30" 11.87418956"

83° 8' 58.4990536"

Z16

T25734.730

2)57790.25%

19" 30' 7.2365"

83" 9' 3.1982328"

Z17

725686.212

215%70824 446

19* 30' 8.2B65628"

83" 9' 3.4063744"

726044177

2157626.394

19* 30" 1.7834 548"

83" ¢ 13.73685804"

Z17A
Z17B

726199.785

2157420.101

19" 29 55.0130054"

437 9" 18.9628304G"

Z17C

T28334.763

2157230.306 -

19® 29' 48.7875048"

83" 0' 23.5285632"

217

726470.920

2157028.723

19" 25' 42,1782432"

B3 9 28.1095272"

Z1TE

72H617.098

2156833,624

19% 28" A5.7T75H504"

43* 9' 33.0367032"

Z17F

F26763.275

2156633.220

19* 99 29.2005636"

B3' 9 37.9614852"

Z138

T26650,122

2156389 155

19° 29" 21 190768R"

83" 9' 44.2615536"

Z184

T26971.343

Z2156140.58923

19° 29' 13.4020788"

83" &' 44 .6856316"

£19

7265991.382

2155858.716

19* 29" 3. 92750664"

83° 0' 45.4968568"

2194

F27055.040

2158660.080

197 28' 57 44371447

83" &' 37.5433136"

Z20

727124.002

2155448.477

19* 28" 50.5381064"

83*9' 49.8715936"

221

T26968.984

2155355,348

19" 28' 47.5719024"

B3 9" 44 4617B56"

Z22

TIET41.624

2155454.838

N19*28'50.80042"

EB3°09'36.7 1005

Z22A

726699.279

2155497.614

19" 28" 52.3075548"

B3- ¢ 35.277R112"

Z23

T2EE45.754

2155543:194

Ni9-28'53.81112"

E£3°09'33.46264"

2234

T26608.908

2155627.598

N19*28'56.57023"°

E83'09'33,23595"

Z238

T26575.300

2155725.962

N19°28'59.78 187"

EB3*09'31.12628"

Z34

726545.969

2155854.255

R19°29'03.96704"

E33'09°30.17613"

2244

T26430.01A

2156033.564

N19°29'09.83791"

ES83*09"26.58703"

Z25

| 706402.549

2]156088.991

N19°26'11.65478"

E$3°0%'25.36072"

£26

T26238.644

2156144.357

N19°29'13,52172"

EB3*09'19.76504"

Z264A

T26174.074

2156237 465

WIS 201657504

EA3"0%'17.59290"

-£268

726133.380

2156200 208

MN19*240'18.59901"

.EBS”UQ'IG.ZZSBJ"

Z26C

T26074.423

2156342 956

N19"38%°2]1.34579"

E33"00'14.23870"

226D

F26011.226

21564965.26%

N1S*29'24 0476]1"

E83*09'12.10764"
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LARSEN & TOUBRO LIMITED
SlJimali Bauxite Deposlt

Modified Mining Plan

—

2.0 - Location and Accessibility (cont’d)

TIM-CO-ORDINATES

e
GEQ-GRAPHIC CO-ORDINATES f,-.- :

Foint

Eunting

"Northing

Latliude

Longitude

Z2EE

725935.053

2156555.412

N19°29'27.00930"

E83"09'09.53500"

ZIEF

725840.962

2156656.952

H15+20'30.34880"

E33"02'0G. 35309"

2260

T25785.679

2156701.273

N15%*29'31.81186"

E83*0%'04.511240"

226H

FAGV24. 876

2156750.580

H19*29'33.44003"

EBA"00'02.41364~

Z261

TA5660.B62

2156798.395

N19°29'35.02062"

E83%0%'00.2306] "

Z26J

T20642.793

2156832.952

N19°29'36.16776"

EB3'08’'58.26374"

227

725545,559

2156865.433

N19*29'37.37709"

ER3"08'56.31727"

ZITA

F25521.232

2156909,859

N19"29'38.70129"

E83"04'55.50061"

Z2A

725323.077

2157223 890

N19729'48.08137"

EE2"D8'48.84204"

£29

725205.185

2157327.988

N1G"29'53,42363"

EA3"08'94.84495"

2294

T25096.049

2157463.9893

19° 35" 55 8896676"

83" B 4] 1016824"

F45015.715

2157578.275

H19*30'00.63770"

E23*08'38.45648"

Z3a1

C 724893,152

2157718 624

N19*30'05.25034"

EB3*08°'33.31463"

724807.982

A157808.466

N19*30'08.20582"

E33"08'31,43310"

ZA1A

724532911

2158068.008

M18*20'16.75833"

EBE'DB'QQ.IIEMS-\"_

Z324A

72456 1.589

2138145.254

M19*30'19.255149"

E83*06'23.12969"

2328

724 600.736

21508244.940

M19°30°'22.48014"

E83°08"24.51440"

T24716.305

2158468.559

Ni9"30'29.70333"

EB3*08'28.57255"

Z33Aa

724603.055

2158607.518

N19°30'34.26698"7

E83*08'24.TS066"

Z33B

T24572 658

2158711.384

HN19°30'37.65613"

EB23°08'23.7514Q"

Z33C

724554.085

2158744.148

N19°30'35 55484"

E83"08'23.47320"

£34

724560177

2158840.731

N19°30'41.B663 8

E53'08'23.37882"

Z34A

734445.754

2158216.157

Ni9*24'44.36457F"

EB3"08'19.52218"

2348

F24IT7R.253

2159008.516

M19*20'97.43559"

E§3*04'13.758433"

Zi5

724181,391

2159048.035

NI9"30'48.759a3"

E82"08'i0.48018"

Z35A

724 108.776

2154035.163

MN19*30'48.37053"

E§3*08'07.90409"

Z35B

T23956.048

2158968.636

M10"30'46.26951"

E83"08'02.71991*

Z£34

723872.362

2158920.334

N19*30'44.73301"

E82"07'59.R3505"

Z36A

723727.858

21587949. 450

N1g=3{"40.86)39"

EES'ﬁT'E‘LBQ&Bﬂ".

Z37

T23585.B58

2158682 475

M19°30'37.11588"

E22°07'49.90531"

Z37A

723502.169

2158594135

N19'30'34.2F7751"

E§3°07T'4G.998249"

A ]

T23465.328

2158548 006

NI1G"30'32.79206"

E83*07'45.71552"

ZaTC

723387 348

2158430.684

N19%30'29.00585"

Eg3*07'42.99194"

£37D

T23337.637

3158332.730

H19730°26.40551"

EB3*07'41.25438"

Z3TE

743258 496

2158203.262

19" 30" 21.6680436"

8a° 7 38 4773952

£38

723134.101

2157938.892

M19°30'13.12317"

E83*0734.10010"

239

723117.433

2157767.212

N1G*30'07.54834"

EB3°07'33.45570"
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LARSEN & TOUBRO LIMITED
Slijimall Bauxite Deposit

Modified Mining Plan

2.0 - Laocalion and Accessibility (cont’'d)

. VT e e T
TN I P

Point

UTH-CO-ORDINATES

- Chp R
GEQ-GRAPHIC CO-ORDINATER™

Esating

Norihing

Latlitude

Longituda

240

F23001.980

2157542.538

N19*30°00.29035"

E83-07'29.40201"

2404

732923.977

2157450.741

N1o20'57.33863"

EEI"07'26.568877"

Z41

722814.357

2157270.403

Hi9*24'51.5185%"

E83°07'22.85400"

Z41A

7322607.976

2157364.464

N19"20'54.65942"

. E83"07'15.81833"°

Z92

¥22393.734

2157432.40%9

N19*2G'56.95348"

EB3"07'08.50197"

732260323

2157548.2946

N19*30'00.77570"

EB3*D7'03.97706"

Z43A

T2232038.802

2157577.642

N19°30'01.7 5047

EB3*07'02.22316"

2438

722033.908

2157673.4684

N19*30'04.03660

EJ33°06'56.26750"

Z44

721905.856

2157754.905

R19*30'07.57001"

E&3°06'51,91079"

721724159

2157940.3023

N19*30'13.73539"

E83%"06'45 T6044"

Z45A

721506.834

215802E.297

H19"30'16.09721"

EB3*06'41.432 18"

£446

721527452

2158074.10%9

N19°30'18.16442"

E83"056'30.07272"

2464

- 721468 7RG

2158130.601

MN19*30'20.02451"

EB3‘'06'37.08514"

Z46E

T21302.247

2158204.999

N16'30'22.47379"

EZ3°06'34.49230"

97

¥21305.739

2158282.615

N19*30'25.03 156"

E83°06'31.50308"

Z47A

T212343.742

2158268.810

N19*30'27.85950"

EA3°06'29.43542"

TABLE 2-2 - DGPS CO-ORDINATES OF THE MINING LEASE
BOUNDARY PILLARS FOR RAYAGADA DISTRICT

Paint UTM-CO-ORDINATES GEQ-GRAPFHIC CO-ORDNNATES
id Eostlng Northing Latitude Longlinde
A T21208.398 | 2158452.853 E83°06'28.293249" N19*30°30.60559"
B FR128R.150 2158535.479 EB3°06'21.06286° H19°30'33.26004"
B1 721207.206 | 2158600.499 | 3" 6 28,3215204" 19° 30' 35.69886"
C F21204.975 | 2158849.256 | 83" &' 28.3430058" 16* 30° 43.494606"
. | | 720962.107 | 2158667.961 EA3*06"15.03034" N19'30'37.60424"
i} T20862.175 | 2153503.7A7 EB3'06A'16,48178" N19"30'25.32586"
E 720666.314 | 2158444.671 EA3*0E'09 70531 N1G"30'30.685499"
F 720520.615 [ 2158340 724 EA3"06'04.66443" NI9°30'27.23450¢
F1 720675.364 2158234.596 E83°06'09.92569" H19-30'23.72240"
G 720837.507 | 2158124 805 E83°056"15.44181"7 N19-30'20.08823"
Gl 720934 939 2157976.266 EB3°06'20.77354" N19°30'15.19&619"
H 721127,709 | 2157850.154 EB3"06'25.27259" N19°30'11.04302"
1 F21192.145 | 2157535.628 E83°06'27.34963" N19*30'060.79151"
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LARSEN & TOUBRO LIMITED
Sijimali Bauxite Deposit

Modifted Mining Pian

2.0 - Location and Acceasibility {cont’d)

Point
id

UTM-CO-ORDINATES

GEO-GRAPHIC CO-ORDINATES

Buwsting

Northing

Latitude

Longitude

I

721335.714

2I57307.601

ES3*06'32.17324"

M19°20'53.12552"

12

721480.400

2157066.932

E&83"06'37.03473"7

-N19°2%'45.434817"

i3

721625.878

2156831.074

83" 6' 41, 9227848"

19* 29" 37.7118528"

oJ

721807.532

2156547.749

ER3*06'48 030880

N19°29'28.42778"

722018.411

2156801.736

E83°056'55.267 70"

N19°2%'36.60085"

F22197.516

2156569.564

E83*07'01.40932"

N19*29'28.98077"

722441.532

2156724.3485

Ef3*07'09.8408G"

N15°29°33.91508"

722656357

2156697.540

E&3"07'17.19094"

N19°29'32.95732"

7224870.929

256675043

E83*07!24.54093"

N19-29'32.13059"

F23112.462

2156648.220

EB3*07'32.809925"

H19°28'3]1.17033"

T231E1l 062

2156847.285

ES3"0725.24630"

N1§"29'37 61460

F23243.479

2157034.515

EB3I"Q7'A7. 46572"

N19*29'93.67655"

F23523.731

2157100.056

83" 7' 47, 1015876"

19* 29 45.6943632"

T23588.637

2157374.031

83" 7' 49.4433804"

12" 29" 54.575448"

723773.367

2157427.070

£3* 7' 55.799256"

19° 29’ 56.2254864"

T238595.064

2157115.658

83* 7' SQ.A3877Te4"

19° 29' 45.0516488"7

724203.988

2157123.147

B3* B' 10.4329104°

197 29" 44.1701824"

T24489.196

2157130 635

83* & 20.2139916"

19° 29" 46.2981516"

724625.872

2)57035.151

aa* &' 24 8538834

19° 20' 43.1384064"°

724713 8648

2156837.93%

B3" §' 27.791268"

19° 29" 36.5911448"

T24804,.361

2156635.470

83" &' 30.8086908"

19* 2% 30.2022816%

724670806

2156447.884

83° 8" 26.14821"

19" 20' 34,0274788"

724396.207

2156437.259

83" A' 16_7256276"

157 29' 23.46918"

724123.481

2156409.814

H2" A' 7.36B5653"

19* 29" 23.0114364"

¥23852.002

2156519.03%

#3* 7' 58.10825636"

19" 29" 25.6719056"

T23611.738

3156475.343

g3® 7' 49 8525313"™

19" 29' 25.3486245"

723370.830

Z156432.238]1

83° 7' 41.5756992"

19 29 24,0457 776"

723133 067

2156384.227

53* 7' 33.0614256"

19° 29" 23 5832632

723307.173

2156153.314

B3* 7' 35.27488"

19 29' J5 0018108"

F23312.790

2156026.000

B2* 7' 39.4133232"

19° 39' 10.860G3888"

T2280) 661

21559469.208

83° 7' 21.8670029"

19° 29" 9.2196996"

F23737.380

2155756.392

83" 7' 19.573179¢"

18 28' 2.3266248"

72294E.946

2155662.156

g3" 7 26.7859164"

197 28' 59, 17777a2"

722961 .428

2155446.221

a3* 7 27.1222284"

19" 28" 52.1823984~

ZHA

723154.213

2155467.440

B3" 7' A5.1111%72"

19" 28' 52.7485944"

27

7234332.239

215548%.908

83" 7' 43 3145433

19° 28' 53.3827524"

Z8

723535.589

2155350.112

§3° 7' 46.76382448"

19* 28' 48. 7965306
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2.0 - Location and Accessibility {cont'd)

Foint

UTM-CO-ORDINATES

GEQ-GRAPHIC CO-ORDINATES

Easting

Northing

Latitode

Longituds

T23752.772

2155471.185

82¢ 7' 54.2603892

19" 28' 59.6451844"

723926.260

2155574.784

B3* 8' 0,2520204"

19" 28 55.9432594"

723980.564

2155374.451

A3 & 20270616

197 28" 49.4G82624"

T2402E.619

2155160.380

B3* A" 5. 5840532

19" 28" 42.4294 068"

F24213.249

1155267.732

A83° 8' 69623292

19* 28" 45.8446008"

T2437]1.668

' 2155358.225

B3 A' 15.434916"

19* 28' 48.72250927

724542.244

2155219.677

43* B' 21.2162352"

19" 25" 44.1491848"

T24700.138

2155344.495

43a° ' 26.682126"

19" 28° 48.14315"

724505423

2155652171

53° 8" 20.13RE70A"

19 2A' 58.2340648"

T24785.0148

2155774499

83" 8'29.F775498"

19® 20" 2. 0BB4668"

725064.3581

2155896.813

82" §' 39.5407532"

19* 24' 5.9502913"

725341.701

2156014.766

E3" 8' 45.9620256"

19* 29" .6739004"

725625.038

2156133.967

A3" &' 507262127

19* 29' 13.4340576"

7258446,580

2155225.828

B3® ' 6.361992"

19" 29' 16.42785"

F25947 691

2156152.690

83*9'9.7051716"

19" 29° 13.9113024"

T26194.206

2156142.080

3" 9' 18.2413872"

19" 29" 13 465824"

726264 077

2155937.968

§3° 9" 20.5449444"

19" 28 5.97635560"

T26170.749

2I55712.328

83" 9' 17.2537056"

19* 28' 59.5037964"

726073.757

2155458.035

§3* &' 13.8319092"

A3 28" 53 .25142"

T26387.262

2155410,043

83" 9 24.544677H"

12" 28' 49.617174"

726460.956

2155437 223

83" &' av.08321808"

15* 28' 50.4414372"

726508.461

2155436.973

A3" g' 2A.7105148"

19" 28’ 50.4 139008"

T26629.659

2155395.895

83" 9' 32 8474404"

16* 28' 4%.0289196"

726663, 623

2155912.977

83 9" 94025004

19" 28’ 49.5702912"

F26741.6135

2155454.844

83* 9' 36.710658"

19" 38" 50. 89962367

F26741.624

2155454.838

ERA"09'36.71095"

N19°25'50.89942"

TAE6H89. 276

2155497.613

§3° §' 35.27758112%

19" 28' 52 3075548"

726645.754

2155543.194

Eg3"09'33.462564"

N19*28'53.81112"

726608.908

2155627 5948

E§3"09'32.23595"

N13*28'96, 57022

F26575.300

2155725962

E33"09'31.126248"

N1&*24'50.78187"

726545 960

2155854 355

ES3°00°30.17613%

M19*25'63 96798"

7264309.0148

21560233.564

E83°09'26.58703"

N19*29'0D.83791"

726404.549

2156088.991

E83°09'25.36072"

Ni1g"29'11.65478"

T26238.624

2156144 357

EA3°09'19 76506°

R19°259'13.5321 72"

T26374.074

2156237.465

EB3*09'1 7 59220"

N19*29'16.57504"

725133.380

2156290.2038

E83"0%16.223581"

N19*29'18.56901"

T26074.423

2156382.956

ES3"09'14.93870"

N1G*29'21.34579"
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2.0 - Location and Accessibility [cont'd) ":I' i; £
: nor TN el
. i:‘}f f’LP‘? .|'_|F.
Point UTM-CO-DRDINATES GEQ-GRAPHIC CO-ORDINAPHET
; id Eauting Northing Latiinde Lonpitude
_Z26D | 726011.226 | 2156465.269 | ES83°00'12.10764" N19°20'24.04761"
Z26E |- 725935.082 | 2156555.412 | EB3°00'09,53500" N19°29'27.00930"
) Z26F | 725840962 | 2156656.952 | E83'09'05.35309" | N19*29'30.34880"
726G | 725786.679 | 2156701.273 | E83*00'04.51120" N19'29'31.61186"
g 2260 | 725724.876 | 2156750.500 | £83°09'02.41364" N19°29'33.44003"
, Z261 | 725660.862 | 2156798.395 | E83'09'00.23061" N1920'35.02062"
- 226J | 726602.793 | 2156832.952 | E83°08'58.26374" N19°29'36.16776"
’ Z27 | 725545.559 | 2156869.433 | E83"08'S6.31727" N16'29'37.37709"
Z27A | 725521.232 | 2156909.859 | E83"08'55.50061" H19°29'38 70129"
] Z28 | 725323077 | 2157223.850 | E83'08'48.84204" N19°29'48.99137"
) 225 | 725205.185 | 2157327.988 | E83°08'44.A4406" N19°20'52.42363"
Z295 | 725096.049 | 2157463.993 | 83° A' 41.1616824" | 19" 20" 56.8856576"
Z2A | 7283075.636 | 2156004.78] | 83" 7° 31.974346" | 1929 10.2660288"
o 230 | 725015.715 | 2157578.275 | B83°08'38.45648" | N19'30'00.63770"
Z31 | 724893.152 | 2157718.624 | EB3°08'34,31463" N19°30'05.25038"
) Z3lA | 724807.982 | 9157808.466 | ER3"08'31.433]10" N13°30°08.20582"
oy Z32 | 724532.611 | 2158068.008 | EB83°08'22 11346" N19°30'16.75833"
' Z32A | 724561.580 | 2158145.254 | EB3'08'23.12069" N19°30'19,25514"
» Z32B | 724600.736 | 2158244.940 | E83°08'24.51343" N19'30'22.48014"
Z33 _|_724716.305 | 2158468.559 | E83'08'28.57255" N19°30'29,70333"
’ 2334 | 724603.009 | 2158607.518 | ER3*08'24.75066" N19"30'34.26695"
r Z33B | 724572.658 | 2158711.384 | Ea3*08'23.75140" N19730'37.65613"
' Z33C | 724564.085 | 2158748.148 | EB3-08'23.47320" N19°30'38.85464"
) z34 | 724560.177 | 2158840.731 | EB83°08'23.37882" N19°30°41.86638"
Z34A | 724446.754 | 2158916.157 | E83"08'19.532]18" N19*30'44.36457"
) Z34B | 724278.252 | 2159008.516 | EB3*08'13,78433" N19°3047.43559"
y Z35 | 724181.391 | 2159048.035 | ES3°08'10.48010" | N19°30'48,75963"
o . Z35A | 724108.778.| 2159035.163 | F63°08'07.98494" N19°30'48.37055"
. Z35B_| 723956.048 | 2158968.636 | Es3atosroz.7104)" N19°30'46.26951"
| 236 | 723872.362 | 215920.334 | E83°07'59.82005 N19°30'44.73301"
ZI6A | 723727.858 | 2158799.450 | EBI*07'54.82383" | N19*3040.86139"
) 237 | 723585.858 | 2158682.479 | ES83'07'49.50531" | N19°30'a7.11588"
Z3TA | 728502.169 | 2158594.135 | EB3"07'46.00829" N19°30'34.27751"
A Z37B | 723465.328 | 2158548.006 | EB3*07'45.71552" N19°30'32.79266"
3 ZI7C | 723387.348 | 2158430.684 | EB3°07'42 99195" N19°30'29.00985"
Z37D | 723337.637 | 2158352,730 | E83°07'41.25438" N19°30'26.49551"
2 Z3TE | 723258496 | 2158203.262 | 83° 7 38.9773952" | 19* 30’ 21.6680436"

|
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2-0 - Location and Accessibility (cont'd)

GEO-GRAPHIC CO-ORDINATES .
Latitnde Longilinde
E83*07'34.10010" N19*30'13.12317"
Ef3°"07'33 45570 Ni9"30'07.54839"

UTM-CO-ORDINATEE

id Easting Morthing
Z3s T23134.101 2157938 BO2
230 -723117.433 | 2157V67.212

Ni19*3d'00.28035"

F23001.980

2157542.538

E83*07'23. 40201

Z404A F22923.977

2157450.781

E82*07'26 68877

N19°29'57.338563"

722814.357

2157270.403

Eg3*07'22. A5400"

N19'29'5].51837"

2157364.404

EJ3°07'15,21833"

N19*25'54.65942"

Z41a | 722607.976

722303.734

2157432, 409

E83*07'08.50197"

NI9*29'56.95548"

722260.322

2157548.206

E§3*07'03.97 706" -

N19*30'00.77570"

E43A | T2R208.502

21575T77.642

ES3'07'02.22316&"

N18°30'01.7504 7"

| _Z43B | 722033.508

2157673.984

EB2"06'36.26750"

N19°30'04.93660"

721905 856

2157752.905

EB3"06'531.91079"

Ni9*30'07.570061"

T21724.15%

2157940.2302

E&3'06'45.76044"

N19*30'13.73534"

Z25A 721596.5834

2158038.297

EB3'06'41,43218"

N19"a0'l&6.64721"

721527.452

2158074109

E&2°06'39, 07273

H19°30°18.16942"

Z964 721468.786

2158130601

EB3*06'37.08514"

N15*30'20.02451"

2468 721353.247

2155204.904

ES3"06'34.49230"

M19°30'22.47379"

721306.759

2158282.615

Ef3*06'31.50395"

N19*30'25.037 56"

E83°06"1%,43543"

N19°30'27.85050"

Z47A 721242.742 | 2158364.810
Z454 | 721506.834 | 2158028,2%7
246 721527.452 | 2158074.100
ZAGA 721468.786 | 2158130.601
24680 721392.297 | 2158204.994
Z47 721306.759 | 21568282.615
Z47A 721242742 | 2158368 810

E33%06'41.4321 8"
EB3"06'39.07272"
_E83°06'37.08514*
EB3%06'34.49230"
E83"06'31.59398"
EB3°06'29.43542"

N15°30'16.64721"
N19°30'18.16442"
N19°30°20.02451"
N19°30'22.47379"
N19°30'25.03156"
N19'30'27.85950"

Sn bacqgently, the land schedule has been verified with the
revenie authorilies and the abstract of the details of Jand schedule and

land use as approved by the revenue authorities is given in Table 2-3 on

the next page.

The detgils of land schedule for Rayagada end Kalabandi have
been furnished in Appendix 2-3.

2-10




LARSEN & TOUERO LIMITED
Sijimall Bauxlte Deposit

—

—

——

"

tale

-
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2.0 - Location and Acce'ssil:_nﬂity {cont'd) k w
. --\'
' ﬂFn'm“'
e
Tﬁ.BLE 2-3 = ABSTRACT OF LARD SCHEDULE AND LARD USE [Amm,p
HECTARE)
[ Ddatrice Village PRF | DLC Rav. Babik | Privals | - Govt. Total
] Foreat | Forest
| Kalahandi | Ambajhols 12.02 13,02
Chulbar - 141.02 141.032
! Mahajal | . 74.46 | 74.46
. ‘Noakarandi ] ’ 14,40 14.40
' Salabali _ . 2.79 2.79
] 1 Tadadei 3s.98 3g.948
Tela 4.84 8.84
I Ambrpadar :
Taramundl Z10.14 210,14
E Tijemeal 65,06 7.49 1.49 | 2853 76.40 | 179.08
| Upar al-19 51.19
L Ambapadar
Rayagads | Aligana 20,66 10.38 31.04
Hundel _ 26 47 0.40 26.87
. Dumerpadar 0.63 _ F.73 A.36
' Kelibhate 5.26 5.20
] Kutamal 86.33 65.07 | 151.41
Malipndere _402.72 154.02 100.57 . 50.04 5?2,35_
Pelanakona 10,52 10.5%
g Bagabari ~1.48 | ' 10.28 20,76
Total 0.00 620.13 26.51 1.459 | 129.16 783,17 | 1560.40

It may be seen from Table 2-3 above that there is 648.13 Ha [lorest
land (predominantly DLC forest with no canopy cover) and the bulk of
area ia Government land. The share of forest land is aboul 41 per cent,

where reserve forest and proposed reserve forest is nil.

INFRASTRUCTURE
Presently, there are mo infrastructural facilities aveilable at the

plateau top. However, the infrastructures like road, water, electric
power, ftransport, communication- systems and ore transportation
systems will be designed and provided belere the start of the mining
operation. The details of the schemes for development of infrastructural

facilities have been discussed in subsequent chapters.

2-11
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5.0 - DETAILS OF APPROVED MINING PLA Binir

3.1 |Date and reference of earlier | Letter No. 314(3}/95-MCCM(C)/
approved Mining Plan MP-16 dated 12th June 1997
issued by Indian Bureau of

Mines (IBM).

The above letter is enclosed as
Appendix 3-1.
3.0 |Details of last modilications | Not applicable as no modification
i any [for the previous | has been done.
appraved period) of approved I
Mining Plan, indicating date of

approval, reason lor
modification

3.3 | Give review of earlier [ Not applicable as the mining
approved proposal [if any} in | operation has not started
respect ol exploration,

excavation, reclamation etc.

3.4 |[Give status of compliance of | Not Applicable
violations pointed out by IBM .

3.5 | Indicate and give details af any | Net Applicable
suspension/closure/ .
prohibitory order issued by any
Government agency under any
rale or Court of law

36 |In case the Mining Plan ie{- Changes in the hauxite
submitted under rules 2 and production capacities for the.
10 of the MCDR’88 or under Kutrumali (3 MTPY} and
rule 17(3) of tlhe MCR'2016 [or Bijimali (6 MTPY}) bauxite

approval of modification, deposits considering

specily reason and justilication installatbor of a2 3 MTPY

for modification under these alumina relinery so as to
rules. _ achieve economy of scale.

- Changed ' threshold

values/cut-off grades for

estimation ol bauxite

resources as stipulated by
IBM vide notification dated
16th  October 2009 and
circular dated 14ih July 2010.

3-1
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S5l[imali Bauxite Deposit
Mining Plan

3.0 - Details of Approved Mining Flan (cont’'d)

Advancement in the
technology for scientific and
environment friendly mining.

Change in area of the
leasehold [rom earlier
approved mining plan. Earlier,
the mining plan wae approved
for 1551.013 Ha as per the
then land schedule which was
available in 1995. However, as
per the present record of the
revenue  authorities  and
certified by the relevant
authorities, the land schedule
area is 1560.40 Ha. Moreover,
DGPS survey was conducted

. recentty end the area as per

the measurement is 1549.086
Ha. :




LARSEN & TOUBRO LIMITED
Sllimali Bauxite Deposit
Modified Mining Plan

PART - A




LARSEN & TOUBRO LIMITED
Sijimali Bauxite Deposit
Modifiad Mining Pian

This chapter presents general information on the bauxite deposit
of Sijimali and deals with geology, reserves, prades and availability of

bauxite {from the Sijimﬁli bauxite deposit.

TOPOGRAFHY AND DRAINAGE

The area forms a part of the Eastern Ghat Hill ranges which have a
general NE-SW trend. The central El.tlld south-eastern part of the ML area
shows series ol hills ranging in elevation between 1,130 m and 1,230 m

whereas western and northern part of the ML area show relatively flat

topography.

The main drainage pattern in this area is controlled by a number
of streams, which drains their water into Nagavalli river that flows from
north te south. The Barha nadi, a trib.utar_',r of Nagavalli river, [lows
along east-west direction an the northern side of the Sijimali plateau.
The natural drainage net comprises numerous rills -and guilies which
drains the collective discharge to a perennial stream, Naragul Nela,
Hlowing along the suuth-eastérn pait of Sijimali plateau base which

drains into Barha Nadi.

CLIMATE AND RAINFALL _ _
The area experiences pleasant weather between November and
January, when the temperature drops down to 10°C. The temperatire

rises steadily from January, reaching 35 to 40 °C in the month of May.

_ The annual rainfall in the area is amund. 1,200 mm distributed between

June and September.

Al-1
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A-1.0 - Geology and Exploration {cont’d)

The mean humidity is 40% minimum in J anuary
maximum in Augusi-September. The wind velocity varies between 40 km
_per hour end 80 km per hour, even higher velocities have been Teported

'frnm time to time.

. GEOLOGY .
Regional Geulu.gy

The Sijimali bauxite deposits represents a part of the East Coast
Bauxite Belt, hosting a aumber of ‘high level’ lateritic bauxite deposits at
elevationa between 900 m and 1,450 m above mean sea level {MSL). The
ph}rsiugraph}'fgfmmnrpholag}r of these bauxite deposits are repregeanted
as flat topped and bald hills with thick cepping/blankel of laterite-
bauxite directly everlying the khondalite (quartz-garnet-feldapar-
illimanite gneisses with or without graphite dand its variants) and
charnockite (hyperathene-diopside granulites] group of rocks of Eastern .
Ghat hill ranges. The khondalite-charnokite rock in this area is
considered to be the part of the oldest Pre-Carmbrian Crust of India,

Local Geology/Geology of the Deponlt

The khondalite suitl of rocks often beinﬁ intruded by charnockite,
forms the host rock of bauxite blanket. In the central part of the
Flategu, the high mound of khondalite is exposed. Lenses and patches
of khandalite are exposed in the lateritic residuum, The general trend of
the foliation in khondalite is NE-SW with steep dip up to 70° towards
south east. The attitudes of strike and di.p are variable in places: The
duricrust eccurs as blanket of bauxite and Iaterite. Thin and
impersistent bands of lithomarge and weathered khondalite are seen
within the bauxite blanket. Gibbsite is the major mineral of bauxite, the
uthér minerals being goethite, lepidocrocite, ilmenite and rutile
Peripheries of the bauxite deposits are characterised by cliffs with

vertical scarps of 4 m t¢ 30 m height.

Al-2
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A-1.0 - Geology and Exploration {cont’d)

3,

The peneral s-uccessinn of Bijimali bauxile profile reveals the

following sequence:

Ferruginous/aluminous laterite

I Roof of bauxite - - - - - - - - - -

Gibbstitic bauxite
(massive spongy texture with minor clay lenses)

---------- Floor of bauxite - - - = = -~ - - _

Parlially lateritised
khondalite and lithomergic clay

Khondalite

The surface plan and the geological plan of Sijimali mining lease
area are represented in Drawings 11420-97C-000-PRM-0026 and 11420-
97C-000-PRM-0003 respectively.

NAME AND ADDRESS OF THE -PRDSPECTIHG! EXPLORATION AGERCY

a) Geological Survey of India (GSI), Kolkata, India.

h]. Larsen & Toubro Limited through Mineral Exploration Corporation
Limited (MECL), Nagpur, Maharashira.

¢} . Larsen & Touhro Limited with internal resources

' DETAILS OF EXPLORATION ALREADY CARRIED OUT

In late 70s, during the Crash Programme taken up by tihe
Government of India, under East Coast bauxite project, Sijimali bauxite
deposit has been identilied as potential bauxite socurce, based on high
level flat plateau, satellite imagery arid subsequent field reconnaissance.
As per the preliminary assessment ol GSI, Sijimali had about 244 M'T of

resourcesa.

Al-3
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A-1.0 - Geology and Exploration {coni’d)

DETAILS OF EXPLORATION CARRIED OUT BY L&T

In terms of the PL granted to it over an area of 2776.649 Ha (Refer
Appendix-1), L&T carried out detailed explorations on Sijimali bauxite
deposit by engaging MECL as well as by deploying its internal resources
by drilling at 400 m x 400 m grid intervals in first phase (a total of 91
borchales} and at 200 m x 200 m grid intervals in second phase {a total
of 163 bereholes) during the year 1992 to 1995. The prospecting report
is enclosed as Enclosure-2. Based on the outcome of expluratinn.un
nen-mincralised areas were cerved out while applying for mining lease.
The revised mining lease area stands at 1560.400 Ha (1549.086 Ha as
i:ner DGPS measurement). The details of the exploration. carried out over
the mining lease area for which this Mining Plan is being prepared are

summarised in Table A.1-1 on the next page.

GEOLOGICAL EXPLORATION PROPOSED TO BE CARRIED OUT

Since the entire deposit was explored through drilling of 400 m x
400 m grid pattern followed by 200 m x 200 m grind pattern, it will be
necessary to continue further investigations comprising drilling at closar
intervals. The location plan for additional bareholes to be drilled is
presented in Drawing 11420-97C-000-PRM-0004. The exploration
programme for the [irst [ive years is presenied in Table A.1-2 in
Page A 1-6. '

METHOD OF ESTIMATION OF RESERVES / RESOURCES -

The raw exploration data as furnished by L&T were reviewed and
properly lormatted to make the data suitable for processing into
GEQ-MINING software, The exploration database was created for
Sijimali deposit by making the assaey and collar file. The assay [ile
contains chemical analyses of dillerent radicals (SiQz %, Al2Oy %,
Fe203 %, Ti02 %} along with LOI % of samples dominantly taken at 1 m
interval. The assay file ig presented in Appendix A.1-1. The coilar file

Al-4
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A-1.0 - Geology and Exploration {cont'd)

coniains the local X and Y coordinates along with RL {(Z collar) and depth
of each borehole and is presented in Appendix A.i~2. The assay and
collar data for the boreholes were imported into the software in pre-
processing stage and were subjected to processing through krigging

method for grade interpolation.

TABLE A.1-1 - SUMMARY OF THE DETAILED INVESTIGATIONS
CARRIED OUT EY L&T IN SIJIMALI DEFPOBIT - :

8L '
No. Deacription Inveastipations carried out -
1. Topographical survey 1:2000 scale, contouring at 2 m
' interval (4ll the drawings in (Lhie
mining plan are however made on 10m
contour  interval for Lhe sake of
: brevily)
2. Geonlogical mapping 1:2000 acale and 1: 10400 scale
3. Drilling 91 boreholes, totaling to 2316 m were

driilled at 400 x 400 m intervals
during the year 1992 to 1993

Additional 136 boreholes, totaling te
3975 m were drilled to make 200 m x
200 m grid intervals during the yeer
1994 tn 1995 .

Boreholes were carried out  with
vacuum suction drilling machine

4. Sampling Metre-wise samples (6382 numbers)
were collected

5. Analytical data:

Melre-wise assay 6382 metre-wise samples  were
analysed for LOI. Qut of these, 5772
| were anelysed for 8i0; & AliOa: and
3114 were anelysed additionaliy for
FesOzand TiOs. These analyses were
carried out at various accredited
laboratories, inchiding at MECL.

Check samples 165 check samples were prepared and
analyaad
& Expenditure incurred in | Rs. 80 Crores
different phasea of

prospecting operation
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TABLE A.1-2 - EXPLORATION PROGRAMME FOR THE FIRST FIVE
YEARS
Tear Niumbers of Nuture .of exploration Remnrka
boreholen
Year 1 104 Total drilling meterage of [ To ensure that the entire
2600 m at 200 m grid | plateau is covered by
intervals 200m grid.
Year 2 208 Total drilling meterage of | Enlire Block-1
6700 1m at 100 m grid
intervals
Year 3 a68 Tolal drilling meterage of | Specified areas in Bloci-I
9200 m at 50 m grid [ covered under first five
intervals ' (5] years of commercial
exploitation
Year 4 143 Total drilling melerage of | Part of Block-11
3575 m at 100 m prid
intervala
Year 5 135 Total drilling meterape of | Specilied areas in Block-I
3475 m at 50 m grid | covered beyond first five
intervals (%} years of commercizl
expleitalion

' Considerations and Assumptions for Reserves
Estimation

The following parameters have been considered in evaleating the

/ Resources

reserves f rcs‘purcés and grades of bauxite at Sijimali

a}_

b)

Irregular occuwrrence of nen-bauxite zone {Seprolite and pallid
zone characterised by pertially lateritised khondalite {PLK)
and aluminous clay) within the bauxite zone.

Undulating roef and floor of bauxite duricrust.

Cut-ofl consideralion for bauxite:

Alumina (AlzQa) (+)30% and Reactive silica (-)5% as per IBM
Circular Ne. 3/2010. L&T carried out studies 1o determine
correlation between reactive silica and tetal silica for Sijimali
through Jawaharlal Nehru Aluminium Research Development
and Design Centre (JNARDDC) (Refer Appendix A.1-3). Based
on the above studies, it is revealed that reactive silica is about
0.82 times of the total silica. So the total silica {(Si02})
considered [or resource estimation is 5/0.82 = 6,09% say 6%.

Al-G
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Zrd &
Tonnage factor for bauxite and overhurd'en;'mmeraj r-:ject
have been considered as 2 tonnes/cu m as per lhe studies
carried out by the BEML for determination of seismic wave
velocity . in Sijimali deposit and the same is enc!uscd as
ﬂppcndm A.l1-4.

Resource Assessment by Geostatistical Methad

The fellowing steps have been adopied lo estimate the resources

and grades ol Sifimali deposits:

e)

b)

d)

E)

Metre-wise chemical assay of ecach borehole was [ed to
computer along with RL and coordinates of each boreshole.
Typical borehole section is given in Fig. A 1-1 on the next

page.

Topographical model has been created from the collar data of
each borehole as well as contours at 10 m interval through
the application of digital terrain model {DTM]

Geological sections have been prepared by taking into account
the dispositions of overburden/mineral reject, bauxite and
PLK/khondalite in the sub-surface. As the boreholes were
drilled lergely at 200 m grid intervals geological sections have
elso been prepared at 200 m interval and shown in
Drawings11420-97C-000-FRM-0007 to 11420-97C-000-PRM-
0010.

- From the above sections, solid models have been created for

overburden/mineral reject and bauxite zones,

Experimental semi-varicgrams [Y{h)] were built up based on
Al;03% and 8i03% . Bascd on experimental semi-variogram,
the model parameters, namely nugget veriance [Co),
continuities {C) and range of influence (a/R] for eac:h of the
variable model has been jdentified.

Using the ebove model variables of semi-variogram, block
krigging al 200 m for individual variables, namely Si0.% and
Al;O3% waere carried out.

Finally individual krigged block model at 200 m for individual
variables were appended to build up the final kngged mpde] at
200 m grid for Sijimali.

The semi-variograms parametlers and other paramelers considered
for estimation of resourcee are indicated in Table A.1-3 in

Page 4 .1-9,
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F1G. A.1-1 - TYPICAL BOREHOLE SECTIONS
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A-1.0 - Geology and Exploraticn {cont’d}

TABLE A.1-3 - BEMI-VARIOGRAMS PARAMETERS AND OTHER
PARAMETERS CONSIDERED FOR ESTIMATION OF RESOURCES

Parameters

Degeription .

Minimum and Maximum
composing sample length

Minimum - 0.05 m
Maximum - 1.0 m

Nugget {CD} A0 - 19.570
' 8i0; - 1.388
Variance (Cl) Alz0a2 - 3.122
' 8i0z - 0.370
Sill ([CO+C1) AlD3 - 22692
B8ils - 1.758
Major Axis of Ellipscid (X) AlOa - 343.044 m
810z - 421356 m
Semi-Major Axja of AlO; - 218,499 m
Ellipscid (Y) 5i0z - 421.356m
Minor Axis of Ellipacid {¥) AleQs - 9.51m

8102 - 421.356 m

Maximum search d:stance in
Horizonlel plane

Al; 05 .
810 .

X-343.044 m and Y- 218.499 m
X-421.356 mm and Y- 421.356 m

Maximum search distance in
Yetical plane

Al 05 .
. Z-421.356 m

80,

Z-951lm

Block Size

Standard Size - 25 mx 25 mx 5 m
(X.Y,Z)

Sub-Block Size - 6. 25 mx 6.25 m x
1.25 m (X Y Z)

Minimum and Maximum No.
of samples considered for
Block Eslimation

Minimum - 03 Nos. .
Maximum - 15 Hos.

GEOQLOGICAL RESOURCES AND MIREARLE RESERVES

On the basis of stipulated eut-off prade,

the toial geological

resources of Sijimali deposit work out to be 383.95 MT having 46.03%

AlzO3 and 2.06% 5i0z. The

mining zones have been demarcated
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A-1.0 - Geoeleogy and Exploration (cont'd)

considering overburden/mineral rejsct to ore ratio less
lo 2. Based on this as well as for convenience of mining operation, the
deposit has been divided into four {4) promising blocks, nemely Blacic-T,
Block-1I, Block-IIl and Block-IV as shown in Drawing 11420-97C-000-
PRM-0004.

in order 1o estimate the mineable reserves, development sections
were drawn through the promising blocks. The typical development
sections along A-A" and B-B' are shown in Drawing 11420-97 C-000-PRM-
0035 and 11420-97C-000-PRM-0006 respectively and additional
development sections are shown in Drawing 11420-97C-000-PRM-0030.
The losses considered for estimation of mineable reserves from gealogical

resources are as follows:

a] Dilution of 1 m of bauxiie, 0.5 m at the roof with lateritic
overburden/mineral reject and 0.5 m at bottom with PLK
zone. This has been considered tzking inte account the size of
the excavation machinerics proposed to be deployed for
mining in Sijimali block.

b) Losses of bauxite statutorily at 7.5 m wide peripheral vicinity
of plateau as well as along the lease boundary.

¢} Blocked bauxiie under and cutside the ultimate pit slope.

The block-wize geological end mineable reserves have been shown

in Table A.1-4 below:

TABLE A.1-4 - BLOCK-WISE GEOLOGICAL AND MINEABLE RESERVES
' AS ON 01.08.2016

Gocloglcal Reserves Mineable Reserves
Block Quantity, ALG Grade Quantity, Grade
MT o | 810a, % Mt ALO2, % | 8102, %
Block [ 125.27 4575 1.94 T6.97 153,77 1.83
Block.I! 122.36 46.16 2.12 68.57 46.45 2.2%
Block IIT 09.28 96.91- 1.56 - 58.77 46.73 1.81
Block IV 37.04 44.18 251 16.08 43.87 2.55
Total 383.85 | 46.03 2.06 220.36 46.10 2.03
A.1-1C
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A-1.0 - Geology and Exploration [cont'd)’

CLASSIFICATION OF RESERVES AND RESOURCES
{ONITED NATIONS FRAMEWORK CLASSIFICATION}

through 400 m x 400 m grid pattern followed by additional drilling to
make 200 m x 200 m grid patterm.. Metre-wise samples collected from
the drill holes have been analyaed. On the basis of the drilled boreholes,
sampl'es analyses, exploration atatus has been cateporised in to detailed
exploration (G1) and general exploration (G2] under geological l_axis. The

section-wise details of the geological resources estimated based on the

“ahove expleralion wark with in-situ densit}? of 2 ton per cu. metra at

{(+)30% Alz0s and [-})6% Si0z (total) is indicated in Table A.1-5 on the
nexi page. The geological sections drawn for estimation of resources are
shown in Drawings 11420-97C-000-PRM-0007 o 11420-97C-000-PRM-
0010.

The details of the exploration carried out in the lease area as per
UNFC norms, as defined in Minersls (Evidence of Mineral Contents)
Rul_cs, 2015, is indicaled In Table A.1-6 in Page A.1-13 and the area

showing G1 and G2 level of exploration is indicated in Drawing 11420-

- 97C-000-PRM-0003.

The mineable pact of the peological resources is kept under the
proved and probable calegory, while remaining resources is kept under

leasibility and pre-feasibilily resaurce category as per the details shown

The laterite occurring as a blanket over the bauxite deposit and
[alling “within the mining zones amounts to ahout 92 MT with average
AlzOs and Si02 of 39.73% and 11.73% respectively. With the
available. technology at present, this laterite is not techno-economically
yiahle lor prodqcing alumina and therefore kept under resource category.

The laterite will be stored inside mined out areas as described in

Chapter A-4.0.

Al-11
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A-1.0 - Geology and Exploration (cont’d)

LEVEL OF EXPLORATION A8 ON 01.08.2016

i Milllon tonoes
Sectional Volume, (tonnage ) E10s
Eectipn No. ATEA, mlillon Fastor ak 2 Ala0s, %% " '

M m T ] tonnesf
- cu mjiu

Category-Gil: Dotalled Exploration : 200 m x 200 m grd pattern
Seclion W&-Ef J2746 4,00 8.00 44 97 2.02
Section W7-E7 6228 7.57 15.13 46.61 l.81
Section WB-ER 60019 9.69 19.39 45.56 1,88
Section Wo-E9 49743 G.20 16.40 46, 85 1.84
Beclion W10-E19 47502 .54 19.09 47 .54 1.73
Section W11-El1 51113 _B.76 17.53 46.75 1.82
Seclion W12-E12 5B093 8.95 15.90 a5.63 1.86
Bection W13-E13 53831 9.45 18.89 46 62 1.71
Section Wid-E14 46835 a.27 1B.55 46,42 2.15
Secclion W15-E15 60414 11.04 232.09 46,22 2.13
Beclion W16-E16 64518 10.88 21.77 47.00 1.81
Seclion W17-E17 - 28019 5.73 11.47 a& 55 1.3
Seclicn W1B-EI8 1757 2.69 5,38 44,72 2.03
Seclion W149-E19 1293] 2.29 4.58 43.24 2.02
Section W20-E20 6197 1.29 2.58 44.31 2.30
Section WZ1-E21 6559 .64 1.28 42,02 2.14
Bub-Total . 632415 112.00 224.00 446.30 1.90

Category-G2: General Exploralion ; 400 m x 408 m grid pattern
Seclion W1-E1l 1859 1.25 2,50 43.38 268
Sectipn W2-E2 45788 15.81 31.52 45.00 2.01
Secticn W3-E3 269449 19.30 A8.59 46.52 2,30
Bection W4-E4 34639 10,87 21.14 46.62 9.02
Section W5-ES 37538 6.67 13.33 46.45 2.25
Section Wa-ES 1107 4.52 9.04 45.32 1.9
Beclion WT-E7 10294 2.30 4.60 47.48 .09
Section W8-E8 15067 2.43 4.87 43.76 2.61
Secrion WO-ED QG {1.03 .05 40.75 a3.52
Secton W1Q-E10 TA05 1.42 2 84 43,64 3.11
Section W11-Ell 6891 127 2.55 42.39 2.87
Scction Wi12-E12 - 4398. ..|. . g.o8 1.96 ._.40.76 3.49
Seclion W13-E13 6737 1.01 2.01 43.73 2.67
Seclioni W14-E14 1551 .27 {1.54 43.94 q.22
Section W21-EZ21 2735 1.09 Z.19 4.3.38 202
Section W22-E22 a3ig 2.098 4.1B LL 2.31
Saclion W23-E23 16030 2.70 5.40 45.26 2.97
Seclion W24-KE24 47325 1.84 3.6%9 44 51 .16
Seclion W25-E25 G389 Z.949 598 45,99 2.73
Seclion Wa26-E26 13158 1.43 2.86 432.51 3.20
Sub-Total 2693436 70.98 159.95 A45. 64 2.29
Total Resourcen 927861 191.88 383,95 46.03 2.056

Note:

{I) As per the BEML study report for Sijimali deposit {Refer Appendix A.1-4}.

A l-12
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A-1.0 - Geology and Exploration {cont'd)

TABLE A.1-6 - DETAILS OF EXPLORATION CARRIED OU‘T

LEASE AREA AS PER UNFC NORMS

Lease aven sxplored aw per UNFC oorme {In Hu) ac on duts
Total leasy aren = A+-B+CD+E+F E:::lik;t"‘.
Explored and including
found mon- reaapone for
Item of mineralinsd with Un- not cakeylng
G lavel of explored out the
Information (61 Lovel | G4 Level Lavul saploration lemse snplorution
{ramnriks| 15T an per UNFC
G1 Level I.Ejal asrms
A B C D E F
Area as per : .
leyel of T28.573 T0&.504 - 74.065 43.214 - -
eXploratian
| Ho. of .
borchalen 151 5l 149 G - -
drilled
Nc. of
horeholza
consgidered for 151 51 _ .
TEBOUITE
eatimmtisan
Meterage
drilled 1481.85 13682.90 - 342 85 TA65 -
Gridintervel | 9pp m x| 400 = 200m x | 00m i
200 m 400 m ) 200 m x o
Scmle of B . B
mapping 1:2000 - 1:2000 -
TABLE A.1-7 - RESERVES/RESQURCES AS PER UNFC
' Quuntity of Grade
:‘::::_:i Type Iéll:'ﬂ bauwite, [AlaDaf810z),
. oan MT ) %
Proved 111 137.47
Reserve L1121 ——
Total |a) 220.39 46.10 f 2.03
Feasibility 211 86.53
. Pre-Feasibilily 222 77.03
Remzining Measuresd 3ai —-
Resources Indicaled 332
Inferred 333 -
Eeconnaissance 334 -
Tatal [III 163.56 45,94 } 2,13
TOTAL (u+b} 383.96 44603 f 2.06

AI-13
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A-1.0 - Geolegy and Exploration (cont’d)

_—

JUSTIFICATION IN SUPPORT OF UNFC CODIFICATION

'The total reserves of the deposit estimated by the help of GEO-
MINING soliware through krigging method have been coded as 111 and

122 based on the present status of geologicel, economical and feas1b1l1t;r.r

. axis. The reason for dual coding system is cuns:dercd as the eutire

deposit was explored through drilling at a grid pattern of 400 mx 400 m

and 200 m x 200 m grid pattern. The justifications of the UNFC coding
are given below in Table A.1-8 and supporting Feasibility Report is

presented in Enclosure-1.

TABLE A.1-8 - JUSTIFICATION QF UNFC CODING

Economlc Anin {E1} Fensibility Axis Geological Ania UNXFC
¥l & F2) (Gl & G2} Code
1. Detafiled 1. Gealogy - 1. Geological Burvey:
exploratlon : Detailed geologlcal map | Detailad topographical
Exploration wos has been prepared and | cum-geological mep have
carried pul al 200 m x [ the area was explored | been prepared indicating
J 200 m and 400 m x through drilling with 200 | surface geological
400 m grid pattern for | m x 200 m grid intervel. | [emlures, bauxite deposits
regerve estimation end | The reaerve of the deposit | end  borehol=s lecetiean,
long term plenning. bas been estimaied by |elc. Please refer Drawing
: geo-mining software. | 11420-97C-000-PRM-
Ground waler and surface | Q0D3,
water atudjes have been
carried oul,
2. Mining Report: 2. Mining ; 2 & 3. Geological and
Mining Plan was | Opencast folly | Geophysical Burvery :
prepared and approved | mechenised mining of two | The deposit has been
by IBM in April 1997 | shifts operation will be explored lkraugh
However  the  mining | edopied. Mining Plan was | edequate drilling  with
opemiion not yel atared. | prepared end approved by { 200 m x 200 m and 400
: : [BM  in  Aprii  1927. |m x 400 m grid paltern.
However ithe mining | Hence geophyaical and
aperation not yei started, | geochemical surveyz are
net reqguired.
3. End-uae Grades of | 3. Environment; 4, Technological : L1
Renerven ; Beacline daia collection and
The mineable reserve | has been completed and | (i) Drilling heve been | 122
calimaled rto aboul | EIA/EMP under fcarried out with 400 m ' x
220.39 MT with an | preparalion. 400 m grid pattern
average grade of : followed by 200 m 200
46.06%  AlzOs and m grid patrern.
2.06% %i0q,
—

A.1-14
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A-1.0 - Geology and Exploration (cont’d}

Economic Axiy [E1)

Feanibility Axle
[F1 &a F2}

(iij Meter-wizse dnilled
powdered asamples were
anelyeed for 5 radicels
sluch mx AlyOg%, 21029,
Fez03%, Ti0% and LOI%.

The assay data of the
boreholes  and sample
defails arc shown in
Appendix 4.1-1.

4. Land Uke Pattern:
A= per the land
schedule appraved by
the Ttvennue
authorities, the forest
land is 64%.13 Ha,
Govl, land [a 78£3.17
Ha end private land Ia
129.10 Ha,

4. Proceasing:

The bauxite, mined frem
the deposic  will  be
crushed o 150 mm size
and trensported ¢ the
FPropozed captive relinery
through beil canveyor.

5. Petrogruphic Study ;
Pewrographical study and
mineralogy of Khondelite
and bauxite have been
carried out,

5. Infrastrocteare and
Bervices,  Constroction
Activitien:

It has been planned 1o
inetall/conetruct rond,
admin  building/olfices,
canteen, crusher house,
workahopg, sarvice
centre, waker reservoirs,
atore elc

6. Geoatatistical
Anslyeix ;

The reseurce and reserve
al the deposit have been
eatimated through
geosiatintical method by
the help of GEO-MINING
Software. The block-wise
geological and mineahbls
reserve  with grade of
bauxite and overburden
are shown in Table A_1-4,

6. Conting:

(i) The capilal cost ol the
projeci is Rg. 676 Crores
{Net of CENVAT|, (Refer
Table ¥-1 of the
Fegaibility Repart
enclosed).

{ii) The cperating eost of
beuxiieftonne iy Ra
241.4 jRefer Table 7-2 of
the Feasibiliiy Report
enclosed). Bauxile

| produced from Lhe mine

will be used in ke
proposed capliive refinery
plant of the Applicant.

7. Marketing :

Bruxile produced from
Lhe mine will be
consuned as raw material

in the propozed ceplive

111
and
L2

A.1-15
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" A-1.0 - Geology and Exploration (cont’d)

. T
Economic Axin [E1] Foaawibility Axix Geologloal Axie URrc
IF1 & F2) [Gl & G3) Code

alumina refinery plant of
ithe Applicant 0 be
located  in ° Kusumasila
village, Rayagada district,
Odisha.

8. Economic Viability:
The mine is ecconomically
viable. a3 Lhis context, &
Feasibilicy Repart is

enclosed.

Al1-16
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A-2.0 - MINING

This chapter discusses the proposed development and production
programme for first five years, scale of operation when the mine will
operate in its full capacity, method and scheme ol mining operation,
mine layout and unit operations including ripping, drilling and blasting,

excavation, loading, hauling, dumping and related activities,

DEVELOPMENT AND PRODUCTION PROGRAMME FOR FIRST FIVE
YEARS

Since the S:_umah deposit occupies a large area, the deposit has
bcen divided into four promising blocks (Block-I, Block-II, Block-Iil and
Black-1V) for convenience of operation. Among all the above four blocks,
Block-I and Block-II ere having major quantim of mineable reserves. In
terms of stripping ratio, Block-I and Block-I! are the most promising
ones. However, Block-I is having the largest share of mineable reserves
. and is nearest to the take off pmnt of the long distance conveyor. Hence,
it ig planned 1o start the mining activity in the Block-1 and mining in this
block shell continue for approximately fifteen (15) years. It is al=o
planned to open up two active working faces in Block-I to [acilitate
production of r:ciuired bauxite, providing adequate space for unhindered
movement of heavy eqrmmoving machineriea, maintaining a bslanced

lead distance for haulage of overburden/mineral reject and bauxite as

" well as for the purpose of blending, il required. After completion of

mining in Bloci-I, Block-II will be developed, Block-HI and Block-IV can
be developed simultaneously to keep the year-wise siripping ratio on the
lower side as well as for mainlaining a uniform grade of r.0.m bauxite to

the extent pessible.

A.2-1
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A-2.0 - Mining (cont'd)

Access Road
Before commencement of overburden/mineral reject stripping,
construction work and subsequent mining activity, it will be advisable Lo
develop a suilahle access road to the Sijimali plateau top from Kutrumali
which in turn, is connected to the proposed alumina plant site at
Kusumasila, as the existing approach road to the deposit via Sunger is
long and circuitous and is unsuitable for trangpertation of the required
machineries. The access road from Kuirumali of 8 m width will be about
13 lem long. The road gradient and curvature will be as per IRC norms.

The access road will be laid alongside the belt cenveyor coanecting
Kutrumali and Sijimali es far as practicable., Besides transportation of
machineries for development and construction, the road wili also be used
for regular transportation of employees [rom township to mine,
maintenance of belt conveyor installation and alse te maintain a regular

surface linkage between the mines and alumina plant.

Pre-Mining Development

Before the commencement of actual mining operation in Block-1, it
in proposed to remove the top soilf u;rcrburdenfmineral reject to gain
access to the bauxite benches in respective active working areas. The
top soil will be stacked separately in earmarked areas for future use in
the backiilled and reclaimed areas. The overburden /mineral reject strips
are planned to be loosened by using rippers and drilling and blasting.
The loosened material will be piled up by dozer and the same will be
Inaded into rear-dump trucks by [ront-end loaders and hydraulic
cxcavators for transportation to overburden/mineral reject .dump.
Further, during the process of pre-mining development in a span of
about one year, about 100,000 tonnes of bauxite would be raised which

would be stacked in the area earmarked for r.c.m ore stocikpile proposed
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te be provided near crusher house. The bauxite thus slockpile )

be reclaimed and used [or trial run . of the crushing plant and the belt

conveyor system as well as durihg subsequent regular operation.

Beaides removal of overburden/mineral reject, the work pertaining
to subsequent bench formation, laying of some of the roads and
preparalion of overburden/mineral reject/top soilfore stockpile areas
will be undertaken during this period spanning ahout twelve {12) months

belore commissioning of the mine.

Procurement of equipment required for pre-mining development
will have to be initiated well in advance so that these equipment ere
available at site wilhin a short pericd after the completion of access
road. After the completion of pre-mining develﬂp;ncnt and commissioning
of the mine, the above equipment wﬂl‘ be inducted in the fleet of

eguipment for regular mining operation.

Calendar Plan

The calendar plan for an open cast mine depicts the excavation of
quantum of minerals and overburden rocks or rejects for each year of
mining operation up to a specific period of mining. It ensures planned
mine layout and delermines the requirements of minjng equipment,
infrastructural and auxiliary facilities. Besides it pives an early
prediction of landferm changes, which helps in planning the most {riable

land management plan.

The developraent of bauxite mine at Sijimali will be in phases and
concomitant to insiallation of alumina plant. Since the requirement of
baux.ite at the alumina piant in the second year of mmining operation at
Sjjimali will be asbout 2.0 MT, the initial ome year before Lhe
cnmmisaihning of the alumine plent will be utilised for the development
and pre-mining activities. In third year of mining operalion at Sijimali,

the requirement of bauxite at the alumina plant will be around 4.5 MT.

0
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production capacity of 6 MTPY. Hnwevcr the requirement of bauxiﬁt“'"fﬂ

the alumina plant during fourth yeer of mining operation in Sijimali is
around 7.5 MT which will be met by additional 1 5 MT bauxite supply

from Kutrumali bauxite deposit.

The year-wise excavetion plan for the first five years of mining

activity in Sijimali is presented below in Table A.2-1 and detaiis

level-wise of excavation plan have been given in Table A.2-2 on the next

page.

TABLE A.2-1 - IN-SITU TENTATIVE EXCAVATION FOR FIRST FIVE
YEARS AT SIJIMALI]

Total - ROM, cu m ROM/
tentative | Top woil, | OB/AB} Mineral Over-
Year oxcavation, fum IB, ce m Ore l:i;n::l reject burden
' <4 m ® ratio
A . PIT-A ]
I 534,758 266,151 - 50,000 - 218,607 0.10
I 860,823 105,908 16,504 710,286 - 28,125 4,72
IiI 1,677,920 104,102 4,395 1,535,684 - 33,740 10,80
v 2,064,005 91,748 | 138,184 1,735,782 - 98,29] =.29
v 2,453,717 75,635 | 440609 1,675,885 - 252,588 2.15
A wse1,223 | 643,944 | comsoL | 5707637 | - 631,361 | 3.03
B. PIT-B
| - - - - - - -
i1 404,603 75,178 | 3,906 255,645 - 69,873 172
m 927,684 70,376 | 99,268 712,939 - 45,112 3.22
v 1,573,682 | 116,803 | 23,006 | I[,265,745 - 168,039 4.11
v 1,521,547 40116 | 4,395 1,328,285 - 148,752 6.87
Tatal
» 4,437,516 | 302,473 | 130,664 | 3,562,603 - 431,776 4,12
If;“ 12,016,739 | 946,016 | 739,355 | 9,270,240 - 1,063,126 | a.37
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A-2.0 - Mining (cont'd)

OVERBURDEN/MINERAL REJECT

veur | it Lovel Ib | os/sm/iB Ore ';’:;:f__:’
{m| [cu. m) {en. m) {cm. m) jco m}
1134.0 - 1135.0 2144 o 0 3906
1130.0 - 1124.0 77686 0 1822 63129
1126.0 - 1130.0 | 117684 0 34882 112949
1 A 1122.0 - 1126.0 67146 0 10285 38623
11t8.6-1122.0 1429 o 11 D
1114.0 - 1118.0 62 0 0. 0
B . - 0 0 0
Total (Year - 1) 266151 0 50000 218607
' 1126.0 - 1134.0 39 0 11643 508
A 1116.0 - 1126.0 97451 14336 635583 2539
" 1110.0-1118.0 a41n 1168 63060 2227
1166.0 - 1174.0 16173 527 52530 24521
B i158.0-1166.0 28420 3598 101063 40049
1150.0 - 1158.0 27585 781 102082 5303
Total (Year - IN) 181086 20410 865031 97998
1126.0 - 1134.0 452 0 18029 301
A 1118.0 - 1126.0 2211% 35943 729217 10576
1110.0-1118.0 Blg3l Bl 738440 22773
! 1150.0 - 1158.0 17339 25342 155615 | 21240
B 1142.0 - 1150.0 50280 . 73926 44165 22993
1154.0 - 1142.0 2663 0 110936 . 701
1126.0 - 1134.0 a3 0 4724 Ba
Total [Year - II7) 174477 103662 | 2248613 7RS52
11100 - i118.0 391 126953 | 1118141 51660
A 1102.0 - 1110.0 91357 11230 617641 46631
v 1142.0 - 1150.0 4476 7832 34247 2772
B 1134 0-1142.0 66073 14745 A16100 67158
| 1126.0 - 1134.0 46255 518 615297 “az109
Total (Year - IV] 208551 161279 | 3001827 266330
1102.0 - 1110.0 5059 129663 984158 167432
A 1094.0 - 1102.0 60629 15385 6667218 82305
v 1086.0 - 10940 947 1162 24950 2852
1126.0 - 1134.0 8063 1104 353285 5026
B 1118.0 - 112&.0 0062 2334 G00682 12370
11100 - 1118.0 1091 957 74317 ROVED
Total [Year - V) 115751 454004 | 3004170 401339
MAL CONFROLLER OF MINGS
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A-2.0 - Mining {cont’d)

presented in Drawings 11420-97C-000-PRM-G011 to 11420-97C-000-
PRM-0015 and the composite mine development plan is shown in
Drawinge 11420-57C-0D00-PRM-0029. Progress of mining activity during
this period has also been reilected in development section Drawings
11420-97C-000-PRM-0005 and 11420-97C-000-PRM-0006 and
additionel development section Drawing 11420-97C-000-PRM-0030.

The development section for [irat [ive years of operation has been

given in Drawing 11420-97C-000-PRM-0030._

FROPOSED RATE OF PRDDUCTIDN WHEN THE MINE 18 FULLY
DEVELOPED

Baoxite

The scale of operation would depend upon the conversion factor,
i.e. the quantity of bauxite required to produce 1 tonne of alumina. This
conversion | factor generally takes into su::cou-nt a number of
considerations, namely the mineralogical composition and grade of
bauxite, the process parameters established by appropriate teatwork to

optimise Lhe alumina recovery and the economy of operation.

L&T has recently carried out studies in JNARDDC to {ind out the
correlation between the awvailable alumina and total alumina in bauxite
for Sijimali deposit (Refer Appendix A.1.3). !t has been found that the
available alumina is 90% of the total alumina content of bauxite. Hence,
the efficiency of recovery ol alumina has been assumed at about 80% flor
the purpose of this report. Moreover, as the mineable reserves of Sijimali
deposit is significantly more than double that of Kutrumali deposit, it is
proposed to feed the refinery with required quantum of bauxite in
2:1 ratio from Sijimali and Kutrumali. Accordingly, the weighted avera Ee

alumina contenl in bauxite feed 1o the alumina refinery is estimated at

p
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B SO e
average moisture content at 10 per cent, ranging from 7 to 13 per c&n‘t_-f

e p——

and mining and handling losses at 5 per cent, the annnal requirement of

bauxite for production of 1 MT of alumina works out to 2.94 MT.

However, the tests were carried out with only [ive {5) samples from
the Sijimali deposit. Moreover, the test report indicates thai, the above
correlation between the available alumina and total alumina is valid for a
fixed alumina varying from 37% to 47% and total silica varying from
0.8% to 4.79%. However, irom the bore hoie assay daia, it is observed
that there are instances where the alumina value is below the above
vaiid range and silica value is above the valid range. Hence, the annual
requirement of bauxite for production of 1 MT of alumina has been
considered at 3 MT for the purpose of this report, which is also the

industry norm.

QOut of the total bauxite requirement of @ MT, 6 MT will be supplicd
from Sijimali deposit and the rest 3 MT will be supphed {from the

Kutrumali deposit.

Overburden/Mineral Reject

' Dased on the mineable reserves of bauxite snd associated
overburden/mineral reject quantities, the average overburden/mineral
reject to ore ratio in Block-1 works out to about 0.42:1. . Incidence of
overburden/mineral reject in relation te bauxite will be higher than
these average ligures during the initial years of operation when
comperatively larger quantity of overburden/mineral reject is required to
be removed to expose the top bauxite benches. The overburden/mineral
reject to ore ratic will, however, reduce progressively with the

advancement of mining laces. Considering all four blocks, the average
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iy
overburden/mineral reject Lo ore ratio has been estim&ted‘u@\

0.51:1 which will give rise to about 3 MT of uverburden;’minereﬁq?

per year [or production of 6 MT of bauxite.

- Working Duration
The annual effective working hours have been compuied on. the

basis of lollowing assumptions:
e} Eight months of dry season and four months of monscon
SERE0N.
'bj  Two shiits of operations per day of eight hours duration each.

¢) 330 days of annual working comprising of 220 days in dry
seeson and 110 days during monsoon season.

d) Ellective working hours at fourteen per day dﬁring dry season
and ten per day during monsoon. :

Based on the above assumption, the annual effective working
duration has been estimated at 4,180 hours, comprising of 3080 hours

during dry seasen and 1100 hours during monscon season.

Average Raising Rate
In view of the foregoing, the average raising rate of r.o.m material

woitld be as [ollows:

Bauxiie . 6000000 tonnes per annum

Overburden .... 3060000 tonnes per annum

Raising rate of bauxite = 6000000 = 1435 tonnes per hour
4180

Raising rate of overburden = 3060000 = 732 tonnes per hour
4180

Total excavation = 1435 + 732 = 2167 Lonnes per hour
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Accordingly, monthly raising rate of bauxite

approximately 552630 tonnes and 394740 tonnes during dry season and

monagon respectively.

MINEABLE RESERVES AND ANTICIPATED LIFE OF THE MINE -

The total mineable reserves of bauxite in the promising biocks
{Block-I, Block-II, Biock-1II and Bleck-1V]) of Sijimeli deposit heve been
estimated at approximetely 220 MT as described in the previous chapter.
The mineable reserves of Block-1 which is selected for carrying cut initial

mining activities have been estimateéd at approximately 77 MT.

The annual raising rate of bauxite being aboui 6 MT, the above
reserves will lest for about thirty nine {39} years [rom the cnmrﬁencement
of mining operation at Sijimali. The mineable reserves in Block-I alone
may support the mining operation for approximately 15 years, including

early years of limited production.

PROPOSED METHOD OF MINING

Open Cast Working
Taking into considergsition faciorg, such as nature of oceurrence,

geological setting of the depaosit, topography, scele of operation, ore to
overburden/mineral reject ratio etc., il is propesed to adopt open cast
mechanised mining by top slicing method in muitiple benches, The

details of the mining scheme are described below.

Basic approach: As indicated earlier, the Sijimali deposil has
been divided into {our promising blocks (Block-]l, Block-II, Block-1iI, and
Block-1V) for convenience of operation. Among all the above four blocks,
Block-1 is having largest share of mineable reserves. In terms of
stripping ratio, Block-1 and Block-II are the mosSt promising ches.

Hence, it is proposed to initially develop Block-1 having largest mineable
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reserves of about 77 MT which would last jor approximately’ _35 ?

E OF

the end of which Block-Hl will be taken up for develﬂprhéﬁi:" p-.gﬁ'

et TR

production. This will ensure availability of ore on a sustained basis over

a prelonged period, and, at same titne, enable resolrce concentration

leading to better management and limit the disturbance to the existing

landscape to 8 minimum. However, it has been planned that after g few
years of worldng, when the load on equipment éngaged for remaoval aof
overburden/mineral reject in Block-lI is reduced, the same will be
diverted in a phesed manner te Block-II for developing the mining
benches ahead of bauxile mining there and also to enable installation of

crusher(s} in-mineral free area.

Considering the factors, such as Jead between the mine faces and
the crusher house, heterogeneity ol the ore body, degree of guality
control required, daily output etc., it is proposed to carry out mining
activities ﬁsing two (2) pits in Block-I, namely Pit-A and Pit-B. Multiple
bauxite benches will be developed in each of these areas. However, the
two pits will merge it due course. The mine workings proposed for the
initial five yeara will be confined within the g-n'd]iﬁes S000E to YOOOE.
and 8000N to 11000N.

Based on the respeciive r;‘sserve base and the average grade, it is
planned to éxcavate around 60 per cent of the annual bauxite
requirement of bauxite from Pit-A and about 40 per cent irom Pit-B. The
~-suggested quantum of excavation from two pits is, however, pmviéional
only, and may be adjusted suitably depending upon the gualily

requirements and day-to-day situation in the field.

The above scheme of mining would result in following advantages:

a)] Some of the shallow depih bauxite benches in Pit-B would be
exhausted and the bholtom of bauxite mineralisalion would be
reached wilhin a relatively shert period to make room for
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dumping of overburden/mineral Teject concurrently,

out of mining. This would minjmisefelimi_n;ffé,ﬁff&g _.;

requirement of exlernal overburden/mineral reject dumps.

b} Simultaneous excavation of bauxite at two different locations
would enable effective pit blending and homogenisation
required for quality control.

¢} Simullaneous working at two locationa at varying distancea
from crusher house, rather than attacking the block from one
extreme, would effectively keep the average lead [rom mine
faces to the crusher house more or less uniform throughout
the working life of the mine.

In order to ensure suetained ' aveilability of Dbauxite, the
development work of overburden/mineral reject removal will continue
during production stage, generally keeping a lead of about twelve months -
over the pmgress. of bauxite mining. The overburden/mineral reject
raised will be disposed off to the overburden/mineral reject dump in the
initial stages and the r.o.m bauxite will be delivered eilher ta crusher
house directly or to r.o.m ore stockpile. The space for r.0.m stockpile

has been provided near the primary crusher house,

Layout of mining benches: The layout/orientation of the mining

benches depends mainly on:

a} Method of working

b} Topography of the area

c]  Degree of variations in grade within the deposit
d) Degree of intercalations in the deposit

e) Required output of r.o.m malerial per day

f)  Degree of pit blending required for quality control

It has been planned to leave a safety barrier of about 7.5 m width
all arcund the periphery of the plateau as well as along the mining lease
area to prevent boulders rolling down or surface run-off spilling into the

hill siope. It is proposed to create a green helt on the safety barrier,
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Bench height: Determination of bench height for expltlm;agnﬂ*m{‘
mineral deposil depends largely on gevlpgical characteristics it FI
deposit, maximum reach of the excavalion equipment and the scale of
operation. It is regulated by the provisions of Mines Act, 1952 and the

Metalliferrous Mines Regulaticns, 1961,

At Sijimali, the bench height in an 8 m slice may vary from place
to place depending upon topography, as well as varying thickness of
overburden/mineral reject and ore, The benches are proposed to be
planned generally to follow the contour and topography without much

loss on dilution.

Accordingly, the overburden/mineral reject  having varying
thickness will be removed ahead of beuxite excavation. The bulk of the
bauxite will be mined at 8 m bench height while benches of 4 m height
will be developed in overburden/mineral reject. However, some of the
benches, for both bauxite and overburden/mineral reject, will he less
than 4 m in height and wiil be exploited by ripping. Moreover, the floor of
bauzite will be uneven due to undulating nature of khondalite. Care
would be taken to excavate bauxite from the lloor with back-hoe

excavators.

Overall pit slope: The economy of excavation for profitable
operation is iniluenced to a large extent by the overall pit slope. Steeper
slopc angle enables larger recovery of usable ore and reduction in volume
ol overburden/mineral reject rock ‘excdvation. However, 'gconomic
benelils gained by steepening the s]ﬁpe may be negated by a major slope
failure, if the slopes are not designed praperiy. Proper p1t slope in any

mine is usually estimated based on the following;

al] Type and nature ol material to be excavated

b)  Geological disturbances causing instabil: ity to the vertical
walls of the benches .
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c} Susceptibility to weslhering

d) Height of the benches

- The bauxite/laterite is a highly heterogenous matrix, rich in
sesquioxides which harden on expoaure it¢ air and thus becomes
resistant to sliding. The uniaxial compressive strength and tensile
astrenglh of bauxite in Sijimali dcpu.sit are generally of the order of
40 to 50 Mega Pascals (MPa) and 6 Lo 8 MPa respectively, while the

hardness varies between 2.5 to 3.5 in Moh's acale.

In the lateritic regions, water is mainly confined o lithomerge. In
Eij‘imal_i,'the typical li.thomarge sequence is absent and the floor of
bauxite directly overlies partially lateralized khondalite. While drilling
boreholes in Sijimali, water body was not encouniered. Hence,
disturbance to water body and consequent destabilisation of pit wall

during mining operation are not anticipated.

Khondalite is the predominani lithounit of the most stable aldest
craton in Eastern Ghat of Pre-Cambrian ege and is considered to be the
hosi rock on which the bauxite residuum rests, The area is tectonicaily
stable and not siesmogenic since it is lopéted lar away [rom shield |
margin contract. As pet the seismic zoning map of India (as per BIS,

1893-2002|, the areq Ialls under Zone-I1.

In light of the foregoing, apparently a steep overall pit slope is
expected to be stable with § m bench height. However, to assess this
aspect more precisely, certain additional information, such as angle of
[riction and coefficient of cohesiveness of the rock are reguired which are
not presgn_tlf available. Ii‘is, therefore, planned to maintain the overall

pit slope at 45 degree, in line with the practice adopted in other bauxite
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deposits in the area and as stipulated in the Metalli
Regulations. This slope is considered to be well wilhin the safe limit in -

view of the earlier discussions.

Roads: Reads for haulage and access to different installations in

the mine will be constructed, the layout for which will be developed

complying with the statutory regulations stipulated in the Metalliferrous

Mines Regulations, 1961. The salient fsatlures of the roads are as

lollows:

aj

b)

dj

The main haul road and feeder roads shall generally be of
26 m width, the width of 100 ton rear-dump trucks envisaged
for hauiage of bauxite being about 6,89 m.

For a part of the road where the above mentioned width is noi
possible to maintain, definite turnouts and waiting points
shall be provided at suitable locations.

Road gradient ahall generally be maintained at 1 in 16, except
in cases of ramps, where gradient, not steeper than 1 in 10,
shall be provided.

For atretches of rcads laid above the level of the
surrounding area, a strong berm/parapet wall/{embankment of
1 m height or the height equal te diameter of the lyre of
dumpers, whichever is higher shall be provided to prevent any
cut-ol-control vehicle [rom getting off the road.

If there exists an overhead structure or power line that could
obstruct the passage of any vehicle, ipad carried on the
vehicle, or any extended part of the same at its highest
position, suilable minimum  ground . cleazrance shall be
provided for the same. Also, one or more prominent road
signs will be put up on bath sides of the possible obslruction,
indicating the clearance between overhead structure or power
line and the ground.

A separate road of 5 m width shall be provided along the main
haul road for movement of light vehicles wherever praciicable.
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A )

The layout of roads including haul roads and feedeir :&é_ 1
shown in Drawing 11420-97C-000-PRM-0016. The alignment of haul
roads and feeder roads are liable 1o be altered with the progress of
mining work. The alignment of trunk haul road, however, has been
planned in such a manner that it could serve [or a reasconably long

period during initial years.

MINE GENERAL LAYOUT

General layout of the mine showing the proposed mining areas,
nverburde'nj_mineral reject and top seil dunlps, primary crushing plant,
service facility area, electrical sub-station, on-ground water reserveir,
explosive magazine, haul roeds, roads to crusher house and
overburden/mineral reject disposal area etc. is gi_ven in Drawing 11420-

07C-00C-PRM-0016.

EXTENT OF MECHANISATION

The entire minjng activily involving fragmentation/ loosening of in-
situ rock mass, excavation, loading and hauling, sizing and subsequent
handling/trensportation etc is envisaged to be carried out by employing
equipment like rippers, drills, excavators and loaders, rear-dump trucks,

crusher, feeders, bell conveyors ete.

The economics of mining operation depends largely on the proper
_selection of equlpmf:nt The IIIE_]CLI' cru:ena Tor selcchnn -::d‘ cqulpment are
seale of operation, wurkmg method, l'.},rpe nf matﬂna_l tapng;aph}r, cap:tal
requiremenis and availability of standard size of equipment in the
market. Each of the unit operations associated with the mining werk are
described below with parlicular emphasis on seleclion of equipment and

the selected equipment with briel specification are listed in Table A.2-3

on the next page.
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I_EI. No. Description Qu;::ty,

1. Ripper Dozer 850 HP 3
2. Drill 15¢ mm q
3. Excavator, 11.7 cu m 2
9, Loader 10.1 cu m : 2
5. Rear Dump Trucks, 100 ton 13
6. Crawler Dozer, 410 HP 4
7. Wheel Dozer, 350 HP

a. Grader, 175 HP 1

UNIT OPERATIORE
The sequence of unit operations in open cast mechanised mining

cansisis of fragmcntatiunﬂausenmg of ore and overburden/minaral
reject material from  in-situ ore/overburden/mineral reject mass,

excavation, loading and hauling, and some other miscellaneous work.

The primary activity in mining operation, i.e. fragmentation/
loosening of in-situ rock mass, is conventionally carried oul by drilling
and blasting. However, as an alternative, ripping technique which

obviatea some of the disadvanteges of drilling and blasting has gained

. impertance in bauxite mining in this country, particularly in

environmentally sensitive areas. Hence, it ia envisaged that forty {40%)
- per cent of both required bauxile and overburden /mineral reject would
be excavated with the help of ripper dozer and for remaining sixty per
cent (60%] of bauxite ang overburden/mineral reject, drilling and
blasting would be adopted. However, possibility of mtmducl‘.mn of
surlace miner at a later stage has also been discussed in this chapter, It

may be noted that, for caleulation, in-situ and bulk density of bauxite
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and overburden/mineral reject have been considered at 2 tonnes
and 1.5 tonnesfcu m respectively keeping in view lhe indirw
standards for the same.

RIPPING AKD DOZING ' '

Ripping is a process in which a ripper, a plough type attachment
htted io a crawler tractor, is used to loosen the rock. The loosened rack
ia then piled up by dozing for loading and transportation. Before
deciding on the use on Tipping technique, it is necessary to determine
the rippability of rocks. | P

Rlppebillty of Rocks
Rippability of rocks mainly depends upon the nature and degree of
conzolidation of the rocks, Presence of faults, frachures and planes of

weakness, coarser Erain size, high degree of siratification, foliation,

. gneissnsitjr etc favour ripping, Rippability of rocks also depends upon

their compressive strength, shear strength, moisture content ete,

~ To.determine the ahove characteristics and establish rippability of

the rocks, the following tests are usually carried out;

&) Laboratory scale tests to determine physic-mechanical
parameters of the rocks.

k) S;-_ism-ic refraction test.
c]  Field trial with suitable rj prer dozer.
The test data are required to establish rippability of raock, to select

equipment! including size and number of equipmeat, to estimegte capital

and operating costs etc.
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Seismic Refractlon Teat at Sijimall

velocity in Sijimali deposit during April 1993 {Refer Appendix A.1-4), The

results of this test are summarised below:

Number of test localions . i1
Number of impact station in each location . 32
Total number aof ir:n_pa-::t stations . 352
Distribution of impact stations:
Per cent
Belsmic veloeity, m {n_eu distributicn
500 to 2500 : . 90.34
2500 10 2000 7. .38
3000 to 4500 2.28
Total - 100,00

Observations on Testwork
Some of the observations on the testwork are given below:

a)

b}

The deposit is generally amenable to ripping as seismic wave
velocity was observed to be below 2500 m/sec in over 90 per
cent of the impact stations, _

Low velocities observed in certain locations may be due to
presence of clay intercalations and perous rocks

In a small percentage of locations, velocities are high
presumably due t¢ presence of highly consoclidated boulders.
In such localised spots, blasting with light charge may have to
be carried out to optimise the ripping operation in Lhig area,

Though the testwork penerally indicales a condition favourable for

ripping, it is not advisable to plan 1o carry out the entire worl by

ripping, at this stage, in view of the [ollowing:

a)

The mining zones are required to be covered more extensively
by testwork at the engineering stage.
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b} Confirmatory field trials should be conducted with dne &f the
equipment before taking a final decision on the extent of work
for which the lechnology is to be adopted,

-In view of the above, it is planned at this slage, to deploy
adjustable parellelogrem type single shank ripper driven by 850 HP
diesel engine with facilities for adjustment of ripping angle eand
Penetration depth of ripper shank for a part of the work on the basis of
techno-economic considerations keeping in view the experience gained in

other similar deposits.

Deployment of Ripper - Techno-Economic Consideration
Some of the techno-economic factors considered for deciding upon

the extent of work to be covered by ripping are discussed below:

a) Deployment of ripper obviates to a large extenl some of the
disadvantages associated with drilling and blasting, such as
ground vibration, {ly rock, nioise, aafety hazard etc., as well as
controls Lhe over size of boulders and achieves better
Iragmentalion. Therefore, if the rock characteristic and other
parameters are permitting, it is desirable to deploy rippers for
a3 much of the loosening work as possible.

b) For low depth working, ripping provides for beiter effective
machine utilisation as, in such cases, frequent ghifting of
drilitng machine sats away considerabie period [rom avaiiable
machine hours.

¢} For low depth working, the height of the pile formed after

blasting is low which is inconvenient to be handled by loader . . .

equipment.

d} Blasting efficiency is usuhll:,r observed to be reduced in low
height benches '

e} Drilling lollowed by blasting in high benches has an edge in
respect of economy of operation over ripping in view of higher
utilisation of drilling machine, particularly in solt deposits.
At Sijimali, a drilling rate of 18 to 20 m per hour is bkely to be
achieved.
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for overburden/mineral reject removal, stripping thin layer of
aoverburden/mineral reject material as well as for bauxite production,
where bench height is comparatively lower. Drilling and blasting

techniques wil! majorly be adopted in benches ranging bebween 4 m and

B m height.

On the basis of above as well as the topogrephy of the area, depth
of overburden/mineral reject and bauxite layers, schcme_' and scale of
mining operation etc, it has been planned to use ripper for about forty

{40) per cent of the total quantum of work, and driliing and blasting far

ithe balance work.

Rumber of Ripper Required for Rlpping
The total quantity of everburden/mineral rej'f:ct and bauxite to be

loosened by ripping has been estimated at about 3.62 MTPY. For this
purpose, it has been envisaged te employ ripper driven by 850 HP diesel
engine fitted with single shank ripper attachment. Ripping and dozing

capacity of thia equipment has been estimated assuming the following:

a} Speed of ripping .- 2.50 kmph
b} Speed ol dozing . 3.0 kmph
c¢] Depth of ripping .. - B810mm

d] Spacing between passes . 00 mm

e} Operator efficiency . BO %

[} Material factor .. B5%

Based on above assumptions, the capacity of the machine works
out to about 480 tonmnes per hour. The number of rippers required to

mect the annual terget has been worked out as follows:

a) Annual gquantily to be ripped .
and dozed .- 3.62 x 10% tonnes

b} Annual operzting hours . 4180 {approx.)

o
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¢] Machine capacity . 480 tonnes per hour

d) Number of rippers required
for the work - 3.62 x 106
4180 x 480 = 1 80

€] Availability facter . 0.75
f)  Visibility factor .. 0.85
g) Fleet sirength of ripper . 1.80
{0.75 x 0.85) = 2.83
Bay, 3
DRILLING

The drilling is followed by blasting and the actual guantum of
drilling work will depend upon blasting parameters such as production
requirement, burden, spacing, yield per hole etc. Some of the relevant

aspects of drilling as well as selection of drilling equipment are discussed

‘helow,

Sub-Grade Drilling

Often it is necessary to provide a certain smount of sub-grade
drilling to aveid toe formation. For verlical holes, sub-grade drilling is
carried out to a depth approximately equal to one-third of the burden or

ahout & to 10 per cent of the height of the bench.

Inclined Hole Drilling
Inclined hole drilting is progressively gaining importance and is
being adopted in many opencast mines in the world, because of several

advantages of inclined holes over vertical holes as enumerated below:

a) Better fragmentation and improved elliciency of blasting due
to better utilisation of blasting energy.

b] Reduction in the requirement of secondary blasting.
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e

¢] Reduction ef the possibility of toe formation and back—h-:éﬁ.ti.

d) Increased burden and spacing leading to reduclion in
meterage per ton of rock and congumption of explosives.

¢] Reduction in ground vibration.
[}  Greater throw of muck pile

gl Reduced sub-grade drilling ete,

In view of the above, it has been planned to procure drills with
facilities for inclined drilling at the time of implementalion of the project.”
However, during actual mining operation, blasting of & few trial rounds
ol holes inclined at 20 degrees or so should be carried out and the
results in respect of fragmentation, explosive consumption and yield,
cost and other parameters shall be compared to the resulis of blasting of
vertical holes, Based on this, the decision on lhe choice of type of blas|

holes may be finalised.

Selection of Drilling Equipment _

It is proposed to carry out Exploit&t.iﬂn of the deposit employing
drilling and blasting technique for a total yield af 5.44 MTPY of
overburden/mineral reject and bauxite, where the bench heights are 4 m
and 8 m respectively. Considering the efficiency of blasling and
standardisation of equipment, it is envisage_,d to provide 150 mm dia

_blasl hole for both bauxite and overburden/mineral reject benches.

Number of Drilling Machine Reguired
The requirements of 150 mm crawler-mounted drifls to meet the
respective production target have been worked out, the details of which

are presented in Table A.2-4 on the next page.
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TABLE A.2-4 - DETAILS OF DRILLING

150 mm dia drill

150 mm dia drill

Bauxite Overbutrden/
. Miperal reject
Hole depth, m 8.8 4.5
Yield fhole(l), tofines A20 126
Annual production target, 3.6 x 108 1.84 x 10%
tonnes
HNo. of hales required/year 3.6 x 106 1.84 x 10¢
320 126
= 11250 = 14603
Total meterage to be 11250 x 8.8 14603 x 4.4
drilled/year, m e 99000 = 64250
Capacity of drill (assumed), 20 if
m{honr
Expected operating efficiency, 75 75
Annual operating hours 4180 4180

Meterage per machine/year, m

20x 4180 x0.75

18 x 4180 x 0.75

= 52,700 = 56,430
No. of drill machine reqﬁired gogga 04250
62700 56430
= 1,538 = 1.14
Availability factor. (assumed) 0.70 0.70
Fleet strength of drill machine 1.58 1.14
0.7 7
= 2.25 = 1.62
Total ﬁumhe.r of drill machine 3.87
required Say, 4
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Accordingly, it is proposed to provide altogether fuur- drilling
machines  including standby for drilling - in  bauxite and

overburden/mineral reject material.

Dust Abatement
Bailing of drill-cutlings from holes by forced dralt ai the time of
drilling operation generates considerable dust. To protect the operators

from dust nuisance, it ie proposed to equip the drill machme with dust

 collector/extractoer facilities.

BLASTIRG

Biasting shall be done for fragmentation of both bauxite and
overburden/mineral reject. However, due to certain disadvantages,
mainly environmental, effort was made to minimise the quanium of
drilling and blasting, Hence, it was decided to use drilling and blasting
only for siﬁty per cent {60%) of both bauxite and overburden/mineral
reject excavaiion requirement, Ripping will be used for fragmentation of
the remai.ning bauxite and overburden/minera! reject, specifically where

the bench height will be low.

As discussed earlier, the benches in bauxite wiil generally be of
8 m height and that in overburden/mineral reject will be 4 m. For
cenvenience of operalion and standardisaetion of equipment, it was
decided to use same 150 mm dia drill holes [or blasting in beth bauxite
and overburden/mineral reject. The broad blasting paramelers arc

mentioned in Table A 2-5 on the next page.

Charging and Stemming

Explosive charge proposed to be used for blasting will consist of
eighty per cent (80%) of Ammonium Nitrate Fuel Qil {ANFQ) mixture and
lwenty per cent of {20%) high explosives. ANFO will be used as column
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charge and the high explosives will be used as base charge. However,
during rainy season, slurry/emulsion explosives will be used in place of
ANFOQ. The top of the blast holes will be subjected to stemming with drill
cuttings to prevent gene-ratiun ol fly rocks. Minimum one-third of the

hole depih will be subjected to stemming.

TABLE A.2-5 - BROAD BLASTING PARAMETERS

ai. ] Overburden/f

Ho. Blanting Parameters Bauzite minernl reject

1. Hole diameter 150 mm 150 mm

2, Bench height Am 4 m

3. | Hole depth 8.8 m 4.4 m

q. Burden 4 m A.5m

5, | Spacing 5m 4.5 m

6. Cherging : 17.2 kg /m (epprox.) 17.2 kg/m (approx.)
7. | Explosive charge /hole 92 kg (approx.} 34 kg [approx.]

B. Powder factor 3.5 t/kp lapprox.) 3.67 t/kg

9. Elasting pattern Staggered Staggered

13, | Hole initiation syslem NONEL NQNEL

11. | Frequeancy of blasting Dajly Deily

Secondary Blasting

Secondary blasting has not been envisaged for mining at Sijimali
deposit. Provision of a hydraulic rock breaker will be made for breaking
of the oversize boulders for enabling easy loading of the broken malerials

into dump trucks,

Storage and Transportation of Explosives )

During dry season and monscon season, the average monihly
explosive requirement would be approximalely 134 tonnes and
116 tonnes respectively. Keeping in view the above consumption rate, it
is proposed . to construct an explosive magazine having capacity of
50 tonnes for storage of slurry explosives and blasting accessories.
Provision of & separate magazine house having capacity of more than

30 tonnes will be made for storage of Ammonium Nitrate. Magazine
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regulations, A 9 tonnes/10 tonnes capacily explosive van will be made
available for transportation of explosives. An ANFO mixing and loading
truck of 5 tonnes capacity will also be provided, Road of adequate width
will be maintained for vehicle transportation to and [rom magazine

house. Security guards will be provided at the magazine house:

Apart {rom the above, adequate safety precantions will be taken for
carrying out blasting at the mine site. Statutory manpower will be
provided for blasting and proper signaling and warning will be given
prior to blaating. Provision of blasting shelters will be made available at

gile. Blasting wijl be carried out at day time only.

EXCAVATION AND LOADING _

From the point of view of rmobility, maneuverability and speedy
deployment at any point of the work site, front-end loaders are preferred
for carrying out the loaﬂing of ore and overburden/mineral reject into
rear-dump trucks for transportation 1o crusher house/r.om ore
stockpile and overburden/minerai rejéct dump erea. Front end loaders
are also considered to be convenient for loading of stacked/heaped
material formed by ripping and dozing. However, for loading of drilied
and Dblasted Imaterial from relatively higher benches, hydraulic
cxcavators are preferred. It is planned te deploy 11.7 cu m capacity
hydraunlic excavators for loading of ore from 8 m benches in the foliowing

manner;”

Annual tonnage to te
Equipment lIoaded
Hydraulic excavator, 11.7 cu m 9.44 x 10% tonnes
Front-end loader, 10.1 cu m 3.62 x 10% tonnes |
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operation and the standard sizes of equipment available in the market. It
may be noted that, the front end loader and rear dump trucks will also
be used for loading of bauxite from the r.0.m stockpile to be formed near

the crusher house.

Number of Excavator/Loader Required

The number of 11.7 cu m hydraulic excavetors and 10.1 eu m
capacity front-end loaders lor loading blasted/ripped ore and
overburden/mineral reject has been worked out and is presented below

in Table A.2-6 and Table A.2-7 respectively.

TABLE A.2-6 - REQUIREMENT OF HYDRAULIC EXCAVATORS

Capacity of bucket | 1l.¥cum
Bucket A1l factor B5%
Bulk densily of material 1.5 tonmesfcu m
Tonnage handled / bucket 11.7x0.85x 1.5
' " | = 15 tonnes {(approx,}

Cycle {ime 35 seconds
Expected operaling efficiency 85%
Truck presenlation factor L0%
No. of loading cy¢les/hour 60 x 60 x 0.85 % 0.90

' 35

= 78.68
Say, 78

Tennage handled by one excavator 78 x 15
per heur = 1170 tonnes
Tennage handled by one excavaior 1170 x 41580
per year ) = 4890600 tonnes ]
Annual production targel ' ' 5.44 x 10% tonnes
No. ol excavator tequired for 2.44 x 106
the work 4890600

=111
Availahility factor (assumedq) 0.8
Fleet strength of excavaler 1,11

0.8

= 1.39

Say, 2
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B ‘.' ,_...'.__:_a_—_-'-f-"‘:
TABLE A.2-7 - REQUIREMENT OF FRONT-END LOADER

( Capacity of bucket 101 cum
Bucket fill factor : : 85%
! Bulk density of rnaterial . 1.5 tonnes/cu m
Tonnage handled / bucket 101 x085x1.5
? = 12.9 tonnes {approx.)
Cycle time 45 seconds
Expected operating elficiency 80%
! Truck presentation factor 85%
_ - |'No. ol loading cycles/hour 60 x 60 x .80 x 0.85
’ . 45
L = 54.4
' Say, 54
. Tonnage handled by vne machine 54x129
’ per hour = 700 tannes (approx.)
Tonnage handled by one machine 700 x 4180
o per year = 2926000 tonnes
o Annual production iarget 3.62 x 106 tonnes
3 No. of front-end loaders required 3.62 x 105
for the work 2026000
=1.23
} Availability factor (assumed) 0.75
Fleet strenglh of front-end loaders 1.23
| 0.75
a = 1.65
) ' Say, 2
]
}
Y ]
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Accardingly, two hydraulic excavators and two [ront-end loaders
including standby have been provided. Generally loading shovels wil! be
deployed as excavators. Apart from the above, one back-hoe hydraulic
excevator of 3.4 cum bucket capacity has been considered for selective
mining of bauxite at unduiating floor as well as for making drains and
other miscellaneous activities in ihe mine. Working at floor bauxite

benches will be restricted to day time only as [ar as praciicable.

HAULING
Belection of Hauling Egquipment

Rear-dump trucks are required to be provided for transportation of
bauxite and overburden/mineral reject to respective disposal areas.
Bauxite will be transported [rom the mining zones, namely Pit-A and
Fit-B, to crusher house or r.o.m ore stockpile located nhear the crusher
house. The overburden/mineral reject from FPit-A and Pit-B wil]l be
dumped in external overburden/mineral dump. Top soil will be stacked
separately at an earmarked area. 90 tonnes rear-dump trucks,

tommensurate with the capacity of the loaders, are envisaged for the

purpose,

The ellective lead Jor transportalion of bauxile and
overburden/mineral reject has been considered at 2 km and 1.5 km
respectively based on  the locations of the mining  pits,
overburdenjmmeral reject dumps and the primary crusher house at the

initiel stages

Number of Hauling Equipment
The number of rear-dump trucks :equzred for bauxite and

nverhurdenfmmerai reject transportation has been worked out on the
basis of respective production targets and the average Jeads the details

of which are presenled in Table A.?-8 on the next page.
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TABLE A.2-8 - REQUIREMENT OF REAR-DUMP TRUCKS

Banxite Overburden/mineral
_ itransporiation reject transportation
Cycle tinme por tzip in
minutes: :
a] Loading, minutes 3.9 3.9
b} Spoiting near loader, 0.6 0.6
minntes

¢} Haulage, minutes E.Q 6,0

d} Turning, apotting and 1.5 1.5

dumping, minutes

e] Reaturn journey, minutes 6.0 4.50

Totel Cyele Time, minates |- 20.60 17.10

Expected operating efliciency, 85 ' B85

% .

No. of trips par dumper/hour 60 x Q.85 60 x 0.85

. 20.8 17.1
= 2.48 = 2,98

Nao. of trips per dumper/year 4180 x 2.48 4130 x 2,98
= 10,366 = 12,456

Payload of dumper, tones ag Can

Quantity of material 10366 x 90 12456 x 90

transported by one dumper in = 0,323,940 =11,21,040

one year, tonnes

Juantity of bauxite ie be 6 x 10% 3,00 x 105

trenaported annually, tonnes .

No. of durmapers required 6 x 10% .0 104
932940 1121040
= 0.43 =2.73

Availability factor {assumed) . 078 0.75

Fleet strength of dumpers E.5A 3.64
Say, 9 Say, £

The requiremecats of 90 tannes dumpers for transportation of
bauxite and overburden/mineral reject have been separately calculated

and werked out to'9 and 4 respectively.
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MISCELLANEOUS OPER&TIDN - DEPLOYMENT OF EQUIPMENT

Besides rippers, drills, excavators, (ront-end loaders and rear-

dump trucks, different equipment will be provided for maintenance of

roads, cleaning of mining benches, management of stockpile etc, The list

of miscellaneous equipment is presented balow in Table A.2-9:

TABLE A.2.9 - MISCELLANEOUS EQUIPMENT

al. :
No. Equipment Quantity | Purxpose for which provided
1. Back-hoe hydraunlic 1 For making drains, excavation
excavator, 3.4 cum ol bauxite at undulating floor
2. Crawler-mounted 4 Dreaping end levelling of top
bulidozer powered by sail, = overburden/mineral
410 HP diesel engine rgject and r.o.m Elockpile,
cleaning bench floors,
- maintenance of roada, ste,
3 Tyre-mounted bulldozer 1 -do -
powered by 350 HP
diesel engine
4. Road grader powered by 1 Meintenence of roads
175 HF diesel engine :
5. Weater tanker, 28 ki a Sprinkling of water on roads
: . for dusgt suppression
6. Tyre-mounted hydraulic 1 Breaking of oversize boulders
rock breaker in mining benches and r.o.m
ore stockpile near crusher
house :
7. Diesal Tanker P Fuelling of semi mobile mining
' machineries
8. Explosive Van, 9/10 1 Carrying explosives
| tonnes :
9. ANFQ. mixing and 1 ANFO mixing and loading
loading truclk, 5 tonnes . :
10. | Mobile Crane 1 For assisting breakdown
maintenance af mining
machineries
11, Material Truck, 10 1 Carrving material rom
tonnes  store/workshop to mines
12. Fire Tender 1 Fire Fighting
13, Tewer mounted DG seis 8 Lighting in ithe working areas
: inside the mine
14. Repair and maintenance 2 Repair and maintenance of
van heavy machineries in tha mine
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POSSIBILITY OF INTRODUCTION OF SURFACE MINER

The possibility of introduction of surface miners has been explored
for mining in Sijimali. While it is quite possible that majority of the
bauxite having compressive strength of up to 50 MPa can be cut by using
surface miner, the productivity will vary depending upon the compressive
and tensile strength and jointing of the material. However, there seems
to be peossibilities of encountering harder bauxite of uniaxial compressive
strength ul.;, to 70 MPa or more. Further, application of surface miners
in laterite will have to be etudied in detail. In general, the surface miner

produclivity will depend upon the following [actors:

a) Uniaxial cempressive strength

b) Tenaile strength

¢] Jointing (distance, number end direction)
d] Lengih and width of varient strata

e) Abrasivity {Cerchar Hardness Index|

it may be noted thet, while surface minera have been successfully
deployed for coal and limestone mines in India, the applicaticn of surface

miner have not been popular in India when it comes to bauxite mining.

The obvious advantage with use of surface miners are its
environment friendliness compared to drilling and blasting, The ground
vibrations caused by drilling and blasting can be eliminated by the use of
surface miners especially where there are restriclions to drilling and
blasting, Moreover, it can be used as a continucus/ semi-continuous

mining system where high productivity can be achieved.

It is gathered Lhat, a surface miner with a 2.5 m wide drum can
achieve pmdﬂctiviﬁes in the ranpe of 340 tonnes per hour to 950 tonnes
per hour where uniaxial compressive strenpgth varies from 10 MPa to
70 MPa.
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deploy surface miner for bauxite mining at this stage, However, after the
start of i:m'ning operation at 3ijimali, required testa may be done to
examine the applicability of surface miners. Further, if the materizal test
results are found to be encouraging, trial tests will be carried out with

suriace miners and & decision will be made based on the results achieved

during the trial tests.

CORCEPTUAL MINE PLARNING
The entire Sijimali deposit has been divided into four blocka

namely Block-I, II, IIi and IV lor the convenicnce of mining operation.
While planning for excavation cof the ore body, due eonsideration has
been given {or the early extraction ol ore =zones having lesser
overburden/mineral reject thickness so as to create encugh veid for

dumping of overburden/mineral reject directly into the worked out areas.

Block-1 has a reserve of about 77 MT which will last for about
fifteen (15) years as per the planned production schedule. Subsequently
Block -II, {II and IV wiil be extracted. It may be noted that, Block-IV has
lesser amount of mineable reserves compared to the other three blocks.
Hence, Block-1V, being nearer to Block-IIl, can be mined simultaneously
with Block-III. With all the above four blocks, the mining operation will
last for about thirty-nine {39} years. There is noe proposal of expansion
at presenl. Afier the mineable reserves are mined out, the rémaining
regources may be mined cnnsidering techno- emnnﬁic viahility at that
point of time. The plan and sections of excavation during the first five
years have already been shown earlier, The formation of ultimate pits in
the subsequent five year periods till the end of lease period has been
shown in ihe Conceptual Mining Plan Drawing 11420-97C-000-PRM-
0017 and a lew relevant development secitions has been shown in
Drawings 11420-97C-000-FRM-0019 and 11420-%7C-000-PRM-0020.
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The r.o.om bauxite of Sijimal]i satisfies the. rcquiremen?&f fhe
~alumine reflinery. Henﬁe, up-gradeilion of bauxite has not been ehvjs.aged.
However, sizing of r.0.m beuxite has been considered. The double roll
ciushers have been located in Block-I as mining in the initial fifteen
years have been envisaged in the same block and the same has been
shown in Drawing 11420-97C-000-PRM-0016, However, in subsequent
years, mining will be done in Block-1I, IIl and IV respectively. Hence, the
crusher locations will have to be changed. The probable future locations
of crushers have been shown in Drawing 11420-97C-000-PRM-0016. It
mzy be noted that, at this stage, Crusher Location-III is proposed (o |

cater to bolh Block-II{ and Block-IV,

The overburden/mineral reject generated during the extrmitiun of
Block-I will be " kept in separate areas marked for soil and
overburden/mincral reject on the surface over mineralized Lzr.me.
Thereafter the fresh generation of overburden/mineral reject will be
dumped in-pit to fill the voids created out of mining the ore, The
overburden/mineral reject dumped outside of pit will be re-handled

suitably ai a later stage for backfilling.

It becomes necessary to reclaim the degraded land to its original
topography és far as practicable, During the firat five years it may not
be possibie to reclaim the degraded iand due to formation of different
benches in different levels simultaneously for achieving the targeted
production. However, the backfilling wﬂl be started from the 3rd year in
Pit-B as bauxite in some of the areas will be exhausted. The restoration
will cover backfilling end terracing of the mined out area by dumping of
overburden/mineral reject and surfacing with top soil. The backfilling of
overburden/mineral reject and top soil during the first five years of

operation have indicated in Chapter A. 4-0. The proposed backfilling of

. mined out lands progreasively during the life of the mine have been
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A-2.0 - Mining (cont'd)

0015 At the end of the proposed total extraction of ore from Sijimali,
some poriions of the land would remain degraded due to mining and it is
proposed to reclaim the degraded land to bring back its original contour
as far as possible by backfilling and terracing with overburden/mineral

reject materials.

As a part of eco restoration; it is decided to carry out alforestation

in the Ioliowing manner:

Initially afforestation will be done along the safety barrier against
the lease/geclogical boundary for Block-I. At later stages, when the
mining activity will progress to the other blocks, alforestation aloeng the

salety barriers will be accordingly dene.

Restoration of mined out land in five year peried have beer: shown
in Drawing 11420-97C- 000-PRM-0018,

Backfilling worlk will start during the third year of mining
operation. After backlilling of voids, the area will be sprayed with top
soil for enabiing plantation, It is envisaged that, plantation on the

reclaimed areas will start during the second five year period of mining

operation.

"It isalso proposed 1o create-a green belt on the ‘periphdry of the -
important installations like administrative building, approach roads to

the mine as well as road to the alumina plant.

Overburden/mineral reject dumping at outside dumps will
continue beyond Lhe [irst five years. These dumps will be re-handled at
a later stage when sufficient space will be created in the mined out

areas. Hence, temporary stabilisation and protection measures like
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creation of garland drains etc. will be taken, if needed, for these
overburden/mineral reject dumps. If any technological advancement is
done in future [or exiraction of alumina or any other metal from the
mineral rejects, then the lessee may approach to relevant Government i

statutory authotity with new proposal.

At the end of the lease period, some area wiil be void with RL 1150
to 1200. Part of this area may be used as water reservoir for supply of
water to the Iocal villages and alse for pisciculture. The reclaimed area

may be used lor enltivationfafforestation.

The menpower requirement has been given in Table A.7-9. The
requirement of mining eqﬁipmcnt has also been indicated in
Table 4.2-3. The remaining manpower after the end of life of the Sijimali
mines may be deployed suitably in other establishment of the lessee.
The machineries may also be utilized in the other divisions of the lessce
if thg},r bave not reached their w.urkjng_ life. Otherwise, the machineries

will be scraped.
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A-3.0 - MINE DRAINAGE

The Sijimali plateau has a generally undulating topography. There

are 2/3 small hillocks in tite ceniral and sounthern part which slopes

down gently towards the edges of the plateau. The natural drainage,

therefore, follows a redial pattern and discharges the surface run-off into

the valleys ail round which ultimately converges with the main water

COUrsces,

The mine drainage for Sijimali bauxite deposit hes been discussed

below:

a)

b}

Preliminary observations from the hydrogeological study at Sijimali
region reveal that the effect of mining on ground water table within
the mine lease-hold area is remote, The highest contour in the
Plaleau ia about 1200 m MSL, while the lowest contour is about
997.6 m MSL. The drilling of borehole at the lowest contour to a
depth of about 23.68 m equivalent to 973.92 m MSL does not
enconnter any sub-surface water and it was possible to draw
samples of laterite and bauxite from a level of about 973 m MSL
through suction drilling. Majority of the springa in Sijimali study
area are generally found to lie within 800 to 1000 metres above
MSL. Teking all these into considerations, the poassibility of
disturbing the springs and their discharge rate during the mining
operation has net been anlicipated,

The minimum and maximum depth of mine working is at 9582 m
and 1094 m above MSL. Mereover, the [ollowing peinls noted:

i} - At the platean ' top, o0 sub-surlace -water has been:
cncountered up to a level of 973 m above MSL. '

iij S8ince the plateau is characterized by quaquaversal slopes, a
subslantial quantity of rain water is now lost by quick run-off.
During mining operation depression formed by the removal of
bauxite will act as recharge reservoir of ground water by
retaining the rain water and hence hetter recharging of
springs. '

A3-1



LARSEN & TOUBRO LIMITED
Sfjlmali Bauxite Deposit
Modified Mining Plan

A-3.0 - Mine Drainage (conl'd}

iii)  The actual surface area at the plateau top to be covered under
mining is less compared to the total exposed surface of the

plateau. '

iv)  Purlher removal of the old-harden top lateritic duricrust
iwhich are concretionary in texture, less porous and lesg
permeable) will expose fresh laterite and bauxkite profile
which will accelerate the rate of infiltration of the
surface precipitation and hence, better recharging of the

springs,

In view of this, it mey be concluded that the impact on the ground
waler resource due to mining at Sijimali will not cause any adverse

impact,

Due te surlace topography and sub-surlace bauxiie
disposition, mine working level will generally be above the cliff
level where a peripheral barrier of about 7.5 m will be kept.
Considering this, the working bench floors shall he ‘maintained at
a self-draining slope towards the natural drainage of the
Plateau. A set of catch drains will be made to channelize the
surface run-off which will be merged to the natural water COUrses
at the plateau top. In the course of mining, some localized
depressions may be created. In eome depressions, where water
logeing may cause difficulty in mine operation, a portable diesel
pump of 100 cu m per hour capacity will be employed to pump out
the accumulated water and diascharge the same to the natural
waler courses for ultimate discharge to main water course, The
peripheral barrier will be breached ai places and culverts willi be
provided on the roads wherever necessary for evacuatbion of the
water Irom mining area. The place(s) where the mine water is
ftnally proposed to he discharged has been shown in Drawing
11420-97C-000-PRM-D027. '

The-total ‘area of the lease is 1560.400 Ha {1549.086 Ha as per-
DGPS survey). The annual rainfall {8 1200 mm. Based on the
above, it is envisaged that approximately 1B.60 rillion cu m of
rain water will flow through the mining lease area. During initial
years of mine operations, top scil end overburden /mineral reject
excavated shall be dumped in selected sites. Retaining wail will be
provided along the periphery of the dumps to arrest the wash off.
Moreover, peripheral drains ail around the dumps shall be made to
trap rain water washings out of the dumps, which in turn will
reduce the load of suspended solids in the discharged water.
Sump pils will be provided along the length of the drains for
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A-3.0 - Mine Drainage (cont'd)

effective trapping of rain water washings. The water from these
peripheral garland drains and other surface discharge will be
collected in settling tanks. Aflter settling of the suspended solids,
clear water will be discharged at places from the lease area to the
main water courses, :

The mine drainage plan [or Sijimali has been represented in
Drawing 11420-97C-000-PRM-0027.
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A-4.0 - STACKING OF MINERAL REJECT/SUB-GRADE
MATERIAL AND DISPOSAL OF WASTE

During the operation of mine, subsiantial gquantity of

overburden/mineral reject will be generated. In order to dispose of this,

a suitable disposal scheme has been formulated and discussed below:

NATURE AND RATE OF GEHER&TIDN OF OVERBURDEN/MINERAL
REJECT

The everburden/mineral reject generated in course of Pre-mining
development and subsequent mining operation will consist of top soil
and .]aterite with occasional accurrences of khondalite. The rate of
generation of overburden/mineral reject is expected to be of the order of
3 MTPY considering an average overburden/mineral reject to ore ratio of
about 0,51:1. However, during first five years of operation, including
one vyear of pre—minin.g development, the total generation of
overburden/minergal Teject and top 501l has been estimated at ebout

2.75 million cu m, of which the top seil is around 0.95 million cu m.

SCHEME OF DISPOSAL

It .is planned to stack top soil and overburden/mineral reject
separately on ground till some of the bauxite benches have been worked
out. Alter some portions of the mine are exhausted of bauxite, fresh
gereration of overburden/mineral reject from other areas will be dumped
in the mined out areas and worked out benches. Top soil, stacked
separately, would be spread over the reclaimed areas as well as on the
salety barriers, to enable Planting and growing of irees. The
overburden/mineral reject stacked on ground during Lhe inijiial years of
operation will be utilised to fill the worked out arcas at the end of the

working life of the mine as well as during the interim period, as and

Ad4d-1



LARSEN & TOUBRO LIMITED
SiJimall Bauxite Deposit
- Modified Mining FPlan

A-4.0 - Stacking of mineral reject/sub-grade
waste [cont’d)

when practicable. The quantity of overburden/mineral reject ta be
backiilled in the mined-out benches with top scil spreading on it during

the first five yearg of operation is shown in the Table &.4-1 below:

TABLE A.4-1 - FIRST FIVE YEARS TOP BOIL AND MINERAL
REJECTS/LATERITE MANAGEMENT PLAN

Top Soil, on m ] Mineral Rejesta/Qverburden, cu mo
Year
Reues f Back- . Henao-
spreading |- Btorags filling Storage Blending Helation
I 53,644 212,507 284,180 - -
IT 12,212 158,874 - 153,931 - -
ii] - 174,477 120,000 117,269 - -
Iv 3,546 206,005 97,454 458,438 - -
¥ 18,038 26,813 731,062 A80,BR4 - -
Total 47,340 458,676 948,616 1,394,710 - -
Hote:
(1) Swelling facior of 1.3 has been congidered for the overburden/mineral
reject.

SELECTION OF DUMPING SITE _

Considering the extension of mining zone and disposition of the
working faces, separate lecations havé been selected for durmnping of top
scil and overburden/mineral reject as shown in Drawing 11420-97C-
000-PRM-0016, Three separate -siles [or top soil and one site each for-
overburden and mineral reject has heen selected to reatrict the lead from
mmmg areas to a reasonable limit, as well ag taklng into account the
spece required for stacking the requisite quantum of material, the
topography cof the areas available for the purpose, limiting the number of
terraces and site leveling requirement. A total of approximately
25 hectares of land have been provided for these dump siles. The gbove

dump sites are located over mineralized zone to reduce the lead distance.
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A-4.0 - Stacking of mineral rejecl{sub-grade material anddiéﬁaﬁgﬁﬁ :BF
wasie (cont'd} - _ _ f.

However, these duﬁlps are temporary in nature and will be re-handled
progressively for backfilling in the mined out areas. Generation of sub-
grade material has not been envisaged and hence, dispasal of any sub-

grade malerial also has not been considered.

SITE PREPARATION

No special preparation of site is envisaged except for levelling the
area. However, garland draing will be provided around the dumpa to
trap the fine particles from the dumps washed away by rain. The drajns
will be 1200 mm wide at the top and 1500 mm deep and shall be
provided with sump Pits at suitable interval along iis lengths. Further, a

green belt is proposed to he pProvided around the dumps.

MODE OF OVERBURDEN/ MINERAL REJECT DISPOSAL, DUMP
FORMATION AND CONFIGURATION

The top =soil .Ioosened by ripping dozing and cverburden ;;minera]
reject loosened by ripping as well as drilling and blasting would he
loaded on rear-dump trucks lor transportation to overburden/mineral
reject fsoil disposal areas. Overburden /mineral reject dumps would be
of stepped conslruclion. Maximum height of the dumps would be 30 I,
edch step being 10 m high. A terrace of 20 m width will he provided on
top of each step along the periphery. The next higher step will be formed
inside this peripheral terrace. The terrace will be utilised to build en

approach’ramp to the next terrace.

Formation of the dump would be initiated by dumping of
overburden /mineral rejecl materials on ground all zlong the outer
periphery of the demarcated area, Once this is completed, further
gquantily of the overburden/mineral reject would pe dumped immediately

inside the perimeter of the dump already formed. This process would
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waste fcont'd) :iﬂﬁ
conlinue and the dump would be gradually built up progressing towards
the interior of the demarcated area till the entire space is [illed up.
A dozer will be used to dress, level and formation of the dump. It mav be
mentioned that, while the dump is in formation, the external slope which
has aiready been formed may be subjected to temporary stabilisation

measureg, if needed,

Thereafter, a ramp will be built on ihe approach road to enable
dumper to climb the dump and unload the material on the top of it in the
manner as described above to build the dump up to the first terrace level
of 10 m in height. The process would continue tifl the final height of the
dump is reached, Angle of repose of material has been considered at 35
for formation of dumps. A typical illustration depicting the formatiocn of
dumps for mineral rejects, overburden and top soil at different stages are

given in Fig. A.4-1, A-4-2 and A.4-3 respectively in the following pages.

The base level of overburden and mineral. reject dumps will be
around 1170 mRL - 1180 mRL. The height of the dumps will be 30 m
having three terraces of 10 m height. Hence the top level of the
overburden and mineral reject dumps will vary between 1200 mRL and
1210 mRL. The overall capacity of the mineral reject dump would hbe

around 1 million cubic metres. The cumulative cepacity utilization of

. mineral rejects dump during .the first five years of operation would be

approximately 16%, 26%, 33%, 60% and 82% respectively. Similarly, the
overall capacity of the overburden dump would be around 0.62 million
cu m. The cumuiative capacity utilization of overburden dump during
the first five years of operetion would be epproximately 20%,.30%, 40%,
70% and 95% respectively.
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PERIPHERLL O,

sy
MINERAL REIECT DUMP

FIG. A.4-1 - FORMATION OF MINERAL REJECT DUMP AT DIFFERENT
STAGES

Ad-5




LARSEN & TOUBRO LIMITED

Sijimali Bauxite Deposlt e
Modified Mining Plan : g :IL:“? e
.l &N
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waste (cont’d) : |

FIG. A.4-2 - FORMATION OF OVEREURDEN DUMP AT DIFFERENT
STAGES
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FIG. A.4-3 - FORMATION OF TOP SOIL DUMP AT DIFFERENT STAGES
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A-4.0 - Stacking of mineral reject/sub-grade material an T
waste [cont'd) i

soil dumps will be around 1170 mRL — 1180 mRL. The Jtop soil dumps
will have tr;aru terracea of 3 m height each and the same will be formed in
the same manner proposed for dumping of overburden/mineral reject
materiai. Herce, the top level of the top soil dumps wil! vary between
1176 mRL and 1186 mRL.

SIDE SLOPE AND STABILITY

The slope of the individual terraces will be dictated by the angle of
repese of mineral rejectfoverburden which, considering the size of
malerial is about 35 degrees. Considering this and the dump
configuration presented in above figures, the overall slope will - be
maintained at about 15 to 20 degrees, well inside the stipuiated limit. In
addition to the garland drain, retaining wall around the dumps are
proposed to be provided to arrest the finer particles of the
overburden/mineral réject dump as well as the top soil which are
susceptible to rain water washings. Settling tanks will be provided to

collect the rain water washings for settling of suspended solids before

' the water can be used or discharged to the nearby streams.
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The use of mineral and mineral reject has been discussed in the

[ollowing paragraphs:

a)

b)

d}

The bauxite deposit of Sijimali will be used as a caplive source for
production of metallurgical grade alumina. The proposed alumina
plant will be ingtalled at Kusumasila in Rayagada district, Odisha
at a distance of about 22 km from its captive bauxite mine - to be
developed at Sijimali. As per the process requirement, the bauxite

- Ieed to the alumina plant should contajn AlaOs over 40 % and Si0a

around 2.2 %

Since the bauxite of Sijimali is of high grade, averaging at
approximately 46.06 % AlyO3 and 2.06 % Si0z, and meets the
specifications of relinery feed requirement, up-gradation o bauxite
has not been envisaged before it is being used for production of
alumina. '

The entire bauxite to be mined from Sijimali will be used in
Alumina refinery at Kusumasila. Hence, this will entirely be used
for captive consumption.

As indicated earlier, the Sijimali bauxile will be used for captive
consumption. Alse, the bauxite grade of Sijimali satislies the
requirement of the refinery.

As the r.o.m bauxite fulfills the requirement of the relfinery, no
up-gradation of the r.o.m is required. However, gizing of r.om

- bauxite has heen proposed,

COverburden/mineral reject material is presumed to, be non-

saleable or non-usable for any industrial processes with the presently

a_vail'able technolegy. This overburden/mineral reject material will be

initially dumped outside pits till some areas in the mine are exhausted of

bauxite. Once, exhausted pits are available, fresh arising of

overburden/mineral reject material witl be dumped on the same. The

AS-1 - ﬂl



LARSEN & TOUBRO LIMITED
Silimali Bauxite Deposit
Modified Mining Pian
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be used for backfiling of the exhausied pits as and when practicable
during the life of the mine. In luture, if suitable technalogy iz developed,

the above mineral rejects may be used for industrial purposes,
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The bauxite excavated from Sijimali mine will be crushed and
transpeorted by a belt conveyor system to the alumina plant and used for
production of metallurgical grade alumina there, The ore being of high
grade, any preliminary treatment/beneficiation is not envisaged at the
mine head. Hawever, to enable smooth and easy franspurtatiun by a belt
canveyor, the minus 800 mm r.o.m. bauxite will be required to he
reduced to a suitable size. This necessitates installation of a cruzshing |
plant at the mine head. The crushing plant capacity, feed and product
characteristics, plant site and layout, and the facilitics provided in the
plant for DrE:II‘ECE]"'.Fing, controlled feeding, crushing, handling etc are

described below.

DESIGN BASIS

Design of the plant and asscciated systems, development of flow
sheet, selection and sizing of equipment have been carried out based on
quantity of ere to be treated in the plent, characteristics of r.o.m, ore

and desired product, cheracteristics of equipment etc.

Plant Capacity
The following annual plant Lhroughput requirement and working

duration have hea_t:n considered for determination of plant capacity:

a} Crushing plant and conveyor gystem lo be designed to process
and transier 8 MT of bauxite per year as required by the
alumina plant. However, the conveyor from Kulrumali to the
alumina refinery will convey 9 MT of bauxite, 6 MT [rom
Sifimali and remaining 3 MT from Kutrumali.

b) Crushing plant and conveyor system Lo operate 12 manths in
8 year congidering 8 dry months and 4 monsocn months.
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¢] The crushing plant and conveyer systems have been demgned
for 330 days operation per year with 2 shifts cperation per
day.

d] The eflective working hours per shift during dry and monsoon
seasorn has been considered at 7 hours and 5 hours
respectively. ' :

Based on above, the plant has been designed for 4180 hoursg of
operation per year with 1435 tonnes per hour of rated throughput rate
commensurate with procesaing and transfer requirement. However, the
crushing plant has been designed with a design capacity of 25% more
than its rated capacity to take care of any shortfall -in production, if
required. It D].EI.}F. be noted that a stockpile is envisaged to.be provided
ahead of the erusher house to ssrve as hufler between 1the mine and the
plant as well as for storage ol excess mined out bauxite during dry
season for using the same during monsoon Scason. Some depree of
[lexibilily in respect of actua? plant throughput would be available taling

advantage of the above bulfer stock.

B_nnn:lte Stockpile

It may be noted that the demand of bauxite at the alumina plant
works out to about 500,000 tonnes per month [rom Sijimali. In view of
this, the seasonal fluctuation in mine production would give rise to a
surplus of approximately 52,630 tonnes of bauxite during each of 8 dry
- months and a shortfall of approximately 105,260 tonnes during each of
mdnénun months. To accommodate the surplus production during dry
months, a stockpile of approximately 421,000 tonnes capacity needs to
be provided, The stock could be relcaimed and made use of to
supplemen! the low r.o.m. ore production during monscen months. It is
planned to provide space {or this stock at the alumina plant in view of
obvious advantaege in respect of operationeal logistics and pIoper

homogenization through blending. The plant at the mine head would he
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served by a comparatively smaller stockpile of around 10§00% __
capacity to teke care of daily/hourly fluctuation of mine pmductﬁo;q-aﬁi y

other exigencies, as indicated ear]vcr

Characteristics of Feed

Hi..f

The characteristics of r.o.m. ore considered for design of the plant

are given below in Table A.6-1:

TABLE A.6-1 - CHARACTEREISTICS OF R.O.M. ORE CONSIDERED

FOR DESIGN
Top size, mm 300
Moisture content, per cent 7tnp 13
Bulk density, tonnes/cu m 1.5
Angle of repase, degree 35 to 37

Uniaxial compressive strength, MPa

Generally 40 to 50,
Maximum being 70 MEg

Hardness, Mohbs scale 25t 35
Material quality and structure The material is soft, porous,
: Iriable, pitted and earlhy having

clay intercalations, [line to medium
grained, having indistinct/
imperfect cleavage

Mineral composition

Moslly gibbsite, in association with
minerals like goethite, kaolinite,
bochmite etc.

Average chemical composition:

a) AlzDa, % 46.10
b 8i0;, % 2.03
. Product

The sizc of the product to be obtained after crushing in the plant

will be minus 150 mm {des) to suil the 1400 mm wide beit convevar

syatem proposed io be provided for tranaportation of material from mine

head to the surge bin at Kutrumali,
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‘'t may be noted that, as upgradation of bauxite idey T
the crushing plant will not generate any tailines, and the grade of
despalchable product will be same as that of feed ore 4l a hundred DEr
cent reeavér}r. '

PLANT LOCATION AND LAYOUT _

As explained earlier, it is planned ta carry out exploitation of the
Bijimaii deposit block by block, each bloclk being served b_',r.a separate
crusher location, Initially the excavation is envisaged to commence in the
Block-I with the crusher installed in Crusher Location-] as shown in
riine general layout Drawing 11420-97C-000-PRM-0016.

It is proposed 1o adopt a fired crusher location for cach of the
blocks as mentioned above. However, as the mineable reserve in Block-
IV is less, the crusher location in Block-ilf may serve for Block-I1V as
well. However, this propesal is provisional! only and the same will be

firmed up during the actual operation stage,

Localion of the crushing unit in a mine is generally influenced by
the disposition of ore bedy, tepography etc. Ideally the crusher house
should be located on a barren zone to keep the entire ore bearing area
iree for excavation, within a reasonabie distance from mining areas and
at a relatively lower level that enables downhill hauling. Based on the
above lactars, it ig proposed to install the crusher house for exploitation
of Block-1 on the eastern Pert near the edge of the plateau as shown in,
the mine pgeneral layout Drawing 11420-97C-000-PRM-0016 The
location is at a level relatively lower than major part of the block. The
location wouid eﬁab!e to restrict the fead of truck transportation within
- 2 km which js considered reasonable for the type and scale of operation.
The location is ocutside the demarcated mining area and on g rion-
mineralised zone and hence wonld not hinder the operation in any part
of the block.
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i) R.O.M. ore stockyard,
ii) Crushing secticn,
iii) Crushed ore conveyor, and

iv) Surge bin

The location of the surge bins and layout of the. crushed ore
conveyors is dependent upon long distance overland transport conveyor
routing. The route proposed will be finalised alter contour survey of
proposed alley. In Drawing 11420-97C-000-PRM- 0016, the location of
surge bins a.nd layout of crushed ore conveyors has been shown

cnnmdenng transport conveyor take-off point on the eaatem side.

MAJOR EQUIPMENT AND FACILITIES

The flow sheet of the crushing plant is shown in Drawing 11420-
97C-000-PRM-0021. Plan and sections of the crushing plant are shown
in Drawings 11420-87C-000-PRM-0022 and 11420-97C-000-PRM-0023 .
The crushing plant will comprise of two sets of crushers o 72¢ tonnes
per hour {rated) capacity each alongwith. apron feeders and vibraiing
grizzly. The crushed material from the two crushers will be conveyed
end stored in itwo surge bins of around 200 tonnes capacity. Material
[rom these two surge bina will be drawn ocut by an apmr_l ieeder and
discharged onto the long dislance overland conveyor. This would enable
the crushing plant to run at least one crusher when the other is under
maintenance. The major items of equipment and facilities are brielly
described below and the list of major equipment is given in Table A.6-2

on the next page.
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A-6.0 - Processing of ROM and Mineral Reject [cont’

Lo AN rlm

NGy
TABLE A 6-2 - LIST OF MAJOR EQUIPMENT - CRUBHHE; ANT
SI. No. Description ' Quantity
1. Heavy Duty Apren Feeder, 2 Nos.
2000 mm x 9200 mm
2. Heavy Duty Apron Peeder, 2 Nos.
' 1500 mm x 6000 mm :
3. Vibrating Grizzly, _ 2 Nos.
' 2000 mm x 4500 mmm
4. Toothed Double Roll Crusher, 2 Nos.
2100 mm x 2000 mm
5. Belt Conveyors - _ 1 Lot
BC-1, BC-2 of 1200 mm belt width
é, Long Distance Transport Conveyor of i Lot
1403Q mm belt width
7. Belt Scale _ 4 Nos.
8, Suspended Magnét 2 Nos,
- |G, E.Q.T Crane, 40/5 ton 1 No.
|_1ﬂ. Mechanical Hoist, 2 ton/3 ton I'Lot

R.0.M. ORE STOCKYARD

As indicated earlier, ons r.o.m. ore stockpile of arosund
100,000 tonnes capacity will be maintained near the crusher housé.
Thia stockpile would not only enable to zhsorb the imbalance in mine
raisings during dry season and monsoon to some extent, but would alse
serve as a bulfer between the m:ng and the crushing plant in the event of
. stoppage of cilber of these. The stockpile may alse be judiciously
utilised for maintaining supply of bauxite of stipulated grade. The ore
transported from the mine may be dumped directly into the crusher or to
the stockpile depending upon the grade of bauxile and the requirement
¢f the crushing plant, Subsequently, bauxite from the stockpile may be
recieimed in appropriate proportions conforming to tihe stipulated
blending requirement and dumped inte the cfuaher hopper, For

reclamation of ore [rom stockpile, i1.8 cu m [roni-and loader and
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A-6.0 - Processing of ROM and Mincral Reject {cont’d)

100 fonnes rear-dump trucks will he previded
supplemented, il required, by diverting additional equipment from mine

durimg lean period of mine working. .

CRUSHING SECTION
Recelving Hopper

.Twcr r.c.c. hoppers will be provided at the crusher house to receive
the ore directly transported from the mine and dumped by rear-dump
Lruﬁka, Ore reclaimed frem the r.o.m, stockpile will also be received in
this hnppér. The rear-dump trucks will approach the hﬁppera through a
ramp. The hoppers will be of about 200 tonnes capacity each and Gtted
with MS grid on top to arresi siray plus 800 mm boulders, The oversize
boulders will be fragmented with the help of ‘& hydraulic rock breaker

provided for the purpose.

Apron Feeder _

The hopper will be equipped with heavy duty apron feeders of
2000 mm x 9200 mm size insialled at the bottom of h&pper, suitable to
wilhsland the load of big boulders dumped by 100 tonnes rear-dump
trucks from large tipping height. The apron [eeder will be driven by
variable speed D.C. motor, and draw ocut and deliver the material at &

regulated rate Lo a aet of stationary grizzly.

Vibrating Grizzly B

A .sr,t. oi vibrhting grizzly feeder of ro.rl:.nus't con;fmuﬁnn and
2000 mm x 4500 mm size, having wedge shaped opening tapering out
towards the discharge end, will be installed ahead of the crushers for
gcalping out as much minus 150 mm fraction as possible [rom the r.o.m.

material to aveid unneceasary volumetric loading of the crusher.
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| i 5, &
-  Oversize of the grizzly will be fed directly to the -::1'1.:sl:|u3rs:l'\:::-'"f'ﬁT ot .‘
O the same to minus 150 mm. Considering lhe size and other physical
£y characteristics of the feed ore, throughput rate and the stipulated
. product size, it is proposed to pru'fidc togthed double-roll crusher having
inlet mouth opening of 2100 mm x 2000 mm. Each of the rolls will have
¢} separate aquirrel cage induction motor drive, and will run at dilferent
Oy s.peeds to ensure efficient crushing by the pfuccss of compaction and
i:,iil shearing.
o BELT CORVEYOR SYSTEM
ik A belt conveyor syslem comprising conveyors BC-1 and BC-2 will
oy be provided to collect the minus 150 mm crushed rﬁaterial. dribbie
material of apron leeder and the scalped grizzly product and transfer the
o same to the surge bins, located near the long distance bauxite transport
Qe cunve}rnf system. Each of these conveyors will be 1200 mm wide
0 operating at a speed of about 2 m per second, and will be laid aver a
i fairly level land. |
@ SURGE BIN
O Two surge bins will be provided to collect the minus 150 mm
Qe material and leed the same at a uniform rate to the long distance
conveyor tranaport syatem.
Bin Coempartment
B The single-compartment surge bins will be of stee] construction
i having 200 tonnes capacity each. The bins with suitable liners will
tnable to even out any NMuctuation in the leed rate of the incoming
¥ material and maintain a uniform rate of loading of the long distance
(Jit transport conveyor throughout the period of its operation.
o
¥
¥
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A-7.0 - Bite Service Facilities {cont'd)

Source of Power

distributed over a wide geographical area stretching around 16 km. Due
to the above, power distribution arrangement to the equipment has been
divided in three (3) segments with reapéct to ils power sources. The first
segment of source will feed power to the equipment to be installed in’
Sijimeli including long distance conveyor C!. The second segment of
source will feed power to the equipment to be installed in Kutrumali
inciuding l_ung distance conveyor C2, C3 and C4. The third segment of
source will feed power to the equipment to be installed at alumina plant

end including long distance conveyor C5.

Power for first and second segment as referred above will be made
available from the grid substation of Kasipur at 33 &V to main rec_f:iving
step down substation (MRSS) at Kulrumali (approx. distance 15 km} over
double circuit overhead line on t{:-ﬁr:r- structure, At Sijimali, one no. load
block step down substation (LBSS) will be considered, This LBSS will
receive power from MRSS at 33 kV over double circuit overhead line on
tower structure and will feed power to the first segment of the plant.
Jecand segment of the plant will receive power from MRSS. Power for
the third segment will be made available from the alumina plant
substation at 6.6 kV to Load centre substation (LCSS).

Power Distribution Scheme

Power at 33 kV to MRSS at Kutrumali will be .feceived..l"mm' grid
substation of Kasipur over double circuit overhead line on tower
structure. Extension of two nos. 33 kV bays at Kasipur substation has

been envisaged in this regard.

At MRSS, one no. 33 kV switchhoard will be considered for primary
distribution’ of power. From this switchboard power will be fed io the

6.6 kV switchboard-cum-motor control centre of MRSS through two nos.
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A-7.0 - Site Service Facilities [cont'd)

full capacity 33/6.9 kV, 6.3 MVA transformers.
cum-MCC will feed power to 415 V switchboard through iwo nos, full
capacity 6.6/0.433 kV transformers, motors for crusher and motars for
long distance coenveyor C-2, C-3 and C-4 through variable speed drives

(VSD) with converter transformers.

-Une no. LBSS will be considered at Sijimali for feeding power to
the equipment to be considersd therein. Two nos. 33 kV unii vacuum
circuit breaker (VCB) panels will be considered in LBESS. These panels
will receive power from MRS5S over double circuit overhead line. At LBSS
two ngs. full capacity 33/6.9 kV, 2500 kVA transformers will be
considered. These transformers will be connected to 6.6 IV switchboard-
cum-MCC. 6.6 kV switchboard-cum-MCC will feed power to 415 V
switchboard through two nos. [ull capacily 6.6/ 0.433 kV translormers,
moters for crushers and motors for long distance conveyor C-1 through

V5D with converter transformer.

33 kV outdoor yard comprising gantry structure, disconnecting
switch, lightning arrester ete. will be considered in both MRSS and
LBSS. '

At a_lumina plant end, one mo, LC33 will be considered. One
6.6 LV switchboard-cum-MCC wiil be considered in LCSS. This
sw1tchboard -cum-MCC will feed power to 415 V switchboard through two
' il " capaclty 6.6/0.433 kV transformers and motors for long

distance cenveyor C-5 through V8D with converter transformer.
Power to 415 V MCC, power distribution boards, lighting

distribution boards ete. will be available from the 415 V switchboard as

apecilied above.
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Automatic power factor compensation equipment Ui
considered for improvement of power factor at 415 V level to 0.95 in all

lhe areas, as required.

Overell power distribution arrangement has been shown in the
single line diagram Drawing 1 1420-97C-000-ELE-0Q01. '

Selection of Electrical Equipment

- The type and ratings of major elscirical equipment proposed to be
adopted for the mine and plant including power transformers, ﬁigh and
low voltage switchgear, motors and controla, cables etc. are briefly

discussed below:

Power transformers: The ratings cof the step down transformers,
propoaed to be adopted for the mine and plant are given below in

Table A.7-1:

TABLE A.7-1 — RATINGS OF STEP-DOWN TRANSFORMERES

"Rating, Traneformer Voltage ratio, kV
Location MVA type
MRS5S 6.3 _ ONAN 33/6.9
1.0 AN H5.6/0.433 - 0.240
LBSS 2.5 ONAN 33/6.9
1.0 AN 6.6/0.433 - ©.240
LCS3 0.4 AN . - 6.6/0.433 - 0,240

High woltage switchgear: The details of high voltage circuit
breakers proposed to be adopted are indicated in Table A.7-2 on the next

Page.

Low voitage switchgear: The 415 V switchboards will he
provided with indoor draw gut type air circuit breakers (ACBE) or moulded

case circuil breakers (MCCB) or combination thereof. The switchboards
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will be of single [ront, multi-tier, compartmenteal arracgeRient; 1 “He
continuous current ratings of the circuit breakers prupc:-é?'fl_" to be
adopled are- 1600 A, 630 A, 400 A and 250 A with short circuit

-Interrupting rating of 50 kA.

TABLE A.7-2 - DETAILE OF HIGH VOLTAGE CIRCUIT BREAKERS

Symmetrical
Systeom breaking Nominal rating of
volinge, Type of cirenit capacity, eircuit breaker,
kV - breaker ki A
33 Vacuum 40 ' 1250
6.6 Vacuyum 40 1250

The list of major equipment for the power systems at Sijimali is

given in Table A,7-3 on the nexl page.

Motors and Controls
For continuzous duty application, it is proposed to adopl general
- purpose industrial lype, energy eflicient and squirrel cage -induction

motors.

Squirrel cage induction mators will generally be of TEFC fTETV
design. However, motors for long distance conveyors will be of CACA

design.

For starting of motors with high inertiz, suitable sofl starters will

be considered, il required.

6.6 kV motors will be .cuntrolled from 6.6 kV swilchboard-cum-
MCC comprising requisite number of draw out type motor [eeders with

vacuum contactor, fuse and comprehensive motor protection relays. For
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switchboard and the motors shall be fed through convert transﬂ:’frrﬁer
and V3Ds. VCB will be considered in the MCC for these feeders with

[eeder prolection relays.

TABLE A.7-3 - LIST OF EQUIPMENT FOR ELECTRICAL

Bl. No. Equipment/Item Unit | Quantity
33 kV overhead line kM 7
2. 23 kV outdoor eqguipment Lot 1
3. 33 kV unit VCB panel and I:Dntrnl and relay Bets 2
panel '
4. 2500 kVA, 33/6.9 kV ONAN type transformer | Sets 2
with NGR, isolating switches and other
acCcessories
a. 6.6 kV switchboard-eum-MCC and walil Set 1
mounted contrgl panel
6. 1000 kVA, 6.6/0.433 kV, AN bype Sets 2
transformer with accessories '
7. 415 V switchboard Set 1
415 ¥ APFC panel Sets 2
o 415 ¥ motor control centre Lot 1
10. Veriable speed drives Lot 1
11, Miscellaneous items (i.e. power and control Lot 1
Junction box, local contral station, safety
swilches, sirens etc.}
12, Cables and cabling accessories Lot 1
13. Auxiliary power wiring avslem Lot 1
14, Earthing and lightning protection system Lot 1
15 ... | Nluminetion system : . . Lot 1

415 V AC, squirrel cage inducltion motors will be provided with
direct on-line stariers comprising moulded case circuit breakers,
meagnetic contactors and electronic overload relays. Motor controls will
be realised through factory assembled and wired motor control centres
{(MCCs) on the basis of technological and logical grouping. VS8Ds will he

considered for apron leeders.
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Various field mounted devices such as safety switches, limit

switches, proximity switches, encoders, transducers and brakes wiil be

adopted for ‘smooth control of process as required. It is proposed to

standardize on varicus control devices,

Auxiliary Power Diatribution
For au_ti_lia.rg.r power distribution, l"ac:tnr_v' assembled and wirad

power distithution boards (PDB) will be provided. MCCBs will be
adopted for incoming and outgoing feeders to feaed switch sockel outlets,

auxiliary MCCs, starter panels eic.

Power and Control Cables _ _
33 kV and 6.6 kV cables will be of cross linked, polvethylene

(XLPE) insulated, armoured t{ype with a_lurmnmm conductors. 11 kV (E)

g,radc cables will be used for 6.6 kV systems.

Cebles for 415 V systems will be 1.1 kV grade, XLPE/PVC
insuleted, PVC sheathed, armoured/unarmoured and overall PVC

sheathed type with eluminium conductors.

Multi core, PVC insulated, PYC sheathed, armoured/unarmoured
and overall PYC sheathed type cables with copper conductors will be .

used for control applications.

PVC insulated, individually and overall shielded, PV¥C shealhed
with high conductivily annealed tinned copper cenductor in multi-

pair/triad formation wil{ be considered lor analog signals.
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Earthing and Lightning Protection System

6.6 kV systems will be earthed throngh resistance so as to reduce -

the earth fauit current. 415 V systems, however, will be solidly earthed

at transiormer nenlral.

In designing the plant electrical installation, due attention wili be

given to the necessity lor effective and efficient earthing of ell non-

current carrying metallic parts of various electrical equipment, Separate
carth network with earih stations will be provided for special electronic

and computer system earthing,

Lightning protection system as reauired wili be provided {for

substations, plant buildings including ancillary buildings etc.

Plant Ilumingtion System
‘The illumination systern will be planned to cater to the
illumination requirerﬁenta for different units ol the plant, The lighﬁng

power supply will be at 240 ¥ AC.

Fittings with HPSV Jamps are proposed in maintenance workshop,
godown, store ete. However, for subsatations, canieen, admin building
etc., fittings with LED lamps are envisaged. Well glaas [ittings with
HP3Y lamps are envisaged for low bay areas. High bay type fiitings with

HPSV lamps will be provided for high bay areas.

For the illuminalion of outdoor yards, flood light fitting with metal
halide lamps are envisaged. Lighting fittings with HPSV lamps giving
meximum light on the road surface are proposed for road lighling. Road
and area lighting will be controlled through synchronous
timer/automation system lo avoid day time burning and thereby saving

of energy.
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N 1‘1

In substations, admin building, canteen etc.. emergeﬂ{é}{&\: NHYES .

backed up by UPS wili be provided in addition to the general hghngﬁqﬁi;_;?

INSTRUMENTATION AND LEVEL-1 AUTOMATION SYSTEM

The variotna units of Sijimali and Kutrumali bauxite deposits
including stockpile, ‘crusher units, reclaiming, belt conveyor and
materi.a_l handling system, will be provided with instrumentation and
Level-1 auiomation system following the lalest state-of-art technology.
Required numbers of PLC will be provided at suitable locations
consid ering ihe process requiremeni and plant area layﬂﬁt. The Levei-1
automation system configuration has been considered based on the

{ollowing;

‘8] Programmable Legic Controllers (PLCs)
i) Oneno. PLC for material handling system (MHS).

ii] Required numbers of 10 and remote [0 panels "will be
provided, which will be located suitably.

Each of the above PLC will have CPU rack with central
processing wunit (CPU), power supply wunit (PSU] and
communication module and other cards/modules as may be
considered necessary. The system will be provided with
requitred numbers of remote input/output modules interfaced
with CPU racks over field bus (Foundation [eld
bus/Profibus /Profinet eic.).

b} Englneering station (ES) and Operator Stations (0S)

1} One no. PC based BEngineering-cum-Operator Station
© (ESfO08) for MHS.

il}  Omne no. PC based Operator 3taticn {08} for MHS,

iii] One no. Printer.

A7-9




LARSEN & TOUBRO LIMITED
Sijlmali Bauxite Daposit
Modified Mining Plan

A-7.0 - Site Service Facilities (cont'd) % j

The Level-1l automation system will be cnnﬁgui‘ed Ei;n—g;ef
control and moenitoring functions as well as drive contrels, interlocking
‘and sequencing functions. The system will have necessary hardware and
software features to ensure plant safety as well as ease in operation and

maintenance. All ES/0S will be interfaced over ethernel netwark.

The scliware for the Level-1 automation svsiem willi be asimple,
uacr-Iriendly and having the provision of on-line editing and program
development and diagnostic leatures without interrupting the process.
Complete instrumentation and Level-1 eutomation syatem wiil be
powered through UPS with battery back-up for duration of minimum

sixty {60} minutes.

Various types of instruments/switches will be provided for
weighing, vibration ete. measurements, indication and controls as per
process requirement. Further, saletr switches lile belt sway swilches,
puli cord swuches, proximity sensors, speed sensors, limit switches,
hooters, beacons etc, will be provided for material handling system as
Der precess requirement. All the field mounted instruments/sensors etc.
will be interfaced over hardwired inputs/outputs and/or field bus
technique to the remote I/Os. Various intelligent sub-systems (like belt.
scales, VVVF drives, vibration systems, etc.) will be interfaced using
suitable fieid bus (RS 485/Modbus/Foundation F;ield bus/Profibus ete.}
technique,

Optical fiber cables {OFC) will be used for various communication
buses which will be single mode or multimode type considering dislance

ta be covered for the respective communication link.

Ergonomically designed control desk/console will be provided in .

conizrel room, along with required furniture.
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te minimise use of diiferent types of items, reduce spares inventory,
provide easy interchange E.bliltj’ to simplily malntenance as far as

passible.

The list of major equipment for instrumentation and Level-1

~ automation systems is presented below in Table A.7-4;

TABLE A.7-4 - LIST OF MAJOR ITEMS FOR INSTRUMENTATION AND
LEVEL-1 AUTOMATION SYSTEM

!?::.. Description Quantity
1. |PLC system . I Lot
2. |HMI/Ethernet Switch/Printer . 1 Lot
3. |Software/License .1 Lot
4, |Field Devices/Instruments 1 Lot
5, [FO Cable / Inétmment Ceiblef Control Cable 1 Lot
6. |Control Desk : . 1 Lot

7. |UPS with Battery - ' - 1 Lot

8. |Erection Hardware 1l Lot

COMMUNICATION SYSTEM

The communication facilities in Sijimali mnining area, s envisaged,

- will include CCTV syslem, {elephone system and wireless communicaiion

syslerm.

IP based closed circuit television {CCTV) system will be provided
for viewing critical operating areas of mines area from control room. The
CCTV sjrstem will comprise of IP cameras, PC based video monitering and
control stations, active and passive network compenents and cable

networlk. The CCTV system will be powered rom UPS,
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Telephone system will be provided for extending telephone
counections at various office rooms and control rooms in mines ares.
Telephone system will have GEntfaliaed telephone exchange and
telephone networlk, Telephone' network will comprise of cable
distribution cabinet (DC), cable tefminat:inn (CT) boxes, armoured and

© unarmoured teleph-ﬂne cables etc. Telephone exchange will support
connectivity of trunk/PSTN/ISDN lines l'or providing communication to

. the outside world from mining area.

The external trunk/PSTN/ISDN lines will be arranged by the client

frem external service providers,

One integrated VHF/UHF based wireless communication system is

envisaged for communication within and emong Sijimeli and Kutrumali

mines area as well as with alumina plant. Communication between

moving machine operators and control tooms as well as amongst
nperatmnal and maintenance personnel within respec tive mines area will
also be ensured through this sysiem. Wireless communicalion system
will comprise of required numbers of portable handheld sets,
stationary/vehicle mounted transreceiver sets, repeater station (if
necessary) with rechargeable battery and other accessories. Necessary
site survey for line of sight clearance will be done for finalising wireless

communjcation infrastructure during execution.

- Allocation of Irequency from Wireless Planning Commission, New

Delhi will be arranged by the client.

'FIRE DETECTION AND ALARM (FDA) EYSTEM _
Intelligent addressable type FDA system is envisaged in Sijimali
mines area for detection of fire and obtaining location details of fire. The

system will comprise of microprocessor based [ire alarm control panel,
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administrative workstation, printer, wvarious types 13

addressable automatic and manual detectors/devices, audin'iﬁﬁ;ﬁﬂ;ﬂsal
fire indicatora, different types of input/output interlace modules and .
power and signal cables, as applicable. FDA system will be UPS power

driven or provided with battery back-up.

FDA system will provide necessary interfaces with fire suppression
systems, wherever applicable, for their automatic actuation in case of
fire. It will have interlocking with air-conditioning and ventilation

system [or their automatic shul-off in case of fire.

FDA system will be considered for electrical buildings, office

buildings, cable cellars, cable galleries etc as applicable.

Statutory clearanc¢e, as required, from local fire authority for the

FDA system will be arranged by the L&T.

WATER SYSTEN

For SBijimali bauxite mining area, unfiltered water will be required
for dust suppressien of haul road and maintenance of fop soil, duat
suppression system at crushers, bins and material transfer points at
conveyors, washing and cleaning of earthmoving equipments, watering of
green belts planted to comply with requisite environmental gu:"delinea.
Filtered water will be used for drinking and sanitation purpose. The -
water requirement for Sijimali bauxite mining area is given in

Table A.7-5 on the next page.

Source of Water

Source of water is Naragul Nallah {800 m RL) and water collecting
pointis sitnated at an approximate distance of 4000 metres from Sijimali
hili tep. The tenlative localion of the proposed tapping peint of the
Nallah is indicated in Drawing 11420-97C-000-PRM-0002.
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TABLE A.7-5 - WATER REQUIREMENT FOR LI ¥

MINIRG AREA SR
Water
E1. requirement,
No. Consuming area cu m/day
1. Haul road dust suppressicn including 460
maintenance of top soil
2. Washing and cleaning of earthmoving 100
equipment {service water system)
Drinking system 40
High pressure fogging system at crusher 30
3. Dry [og dust suppression system at bin 20
and conveyors
o. Vegetation and Horticuiture 40
7. Afforeatation 70
8. Miscellaneous _ 25
- 9. Total (adding Sl1. No. 1 to 8) 785
10, Recycled water retrieved [rom water 60
treatment plant at workshop
[ 11. |Not (S1. No. © minus 10) 725

Naragul Nallah is a perennial water stream, maostly fed by spring.

The nallah vriginates from the hill near Majhigao, flows along the valley

- between Kutrumali and Sijimali plateau towards north-east to discharge

into Barah Nadi, which in turn meets Nageveli River in Kalyansinghpur.

During this course, the flow in Naragul nallah is augmented by a number

of spring fed streams discharging into it.

However, 1t is required to collect actual data/information regarding

availability of required water from the Naragul Nallah and to obtain

necessary permission from the concerned Government Authority to

establish this stream as source of water to Sijimali mines.
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Water Supply Bystem

To enable drawal of water, a pick-up weir will be constructed on
the Naragul Nallah. An intake well will be constructed on the Nallah bed
at upstream gide of the pick-up weir. On the basis of sixteen hours
working per day, two pumps {one warkihg and one standby], each of
90 cu m/hour capacity at approximately 750 mwe head will be prnﬁdﬂd
in the intake well to pump water from the intake well to a ground water

reservoir in the mines area.

Water Etorage and Distribution Syatem

The ground water reservoir will consist of two cump;artments, each
of 750 cu m capacity storage cepacity commensurate with one day’s
consumption}, and is envisaged to be located on the service centre
facility area of the Sijimali mines, Distribution of water from the ground
water reservoir to various consuming peints is planned to be carried out

by gravity taking advantage of the gradient available.

Suitable connections will be provided at suitable locations for
lilling weter tankers for haul road dust suppression system through
stand-post type watering stations, as wel! as for watering vegetation,

horticulture, alforestation and miscellaneous purpose.

Drinking water system: Water from ground water reservoir will
be filtered in pressure filier, chlorinated and will be fed to the various
PV slorage tanks, located at roof top of the office .building, c:a:riteen and
workshop. From the roof top tanks water will be distributed to

consuming points.
Service water system: A dedicated circuit comprising of weash

tank, re-circulating pump and settling tank shall be provided for

washing and cleaning of various earthmoving equipment in workshop.
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sellling tank and recycled back to the wash tank. Necessary oil removal
facility shall be provided in the settling tank. Make-up water from the

gruuﬁd water reservoir will be added to the wash tank.

Dust suppression System at crushers, Hns and conveyors:
High pressure fogging syatcm shall be provided for dust suppression at
crusher house. For this, a dedicated tank and high pressure pumi:-a
shall be provided. Required make-up water will be provided te the tank

[rom ground water reservoir.

For dry fog dust suppression system at bins and material transfer
points ol conveyors, pump, cc:-mprt;ssur and air receiver will be installed
in a pump house. Duty pa.ramctefs of pumps, cﬁmpressur and air
receiver ‘will be selected considering the number of application points

that wall work at a time.

The schematic water llow diagram is piven in Drawing ! 1420-97C-
000-WTS-0001.

Distrlbution Pipe Work

Milﬂ steel pipes will be considered for water services, sxcept
drinking water, which will be of galvanized mild steel. All pipelines
except drinking water line and service water line in workshop will be
routed over ground in ths yard. :Workshup intérnal pipes will be
protection painled and will be routed through building structure. The
pipe work will comprise of all necessary valves, fitlings complete with all

ather accessories,

The list of equipment envisaged for water supply system is given in

Table A.7-6 on the next page.
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2 Y *;%,,
TABLE A.7-6 - LIST OF EQUIPMENT FOR WATER B‘uﬁrg‘i’g‘f“'
Bl No. Desceription Quantity
1. Vertical turbine type intake pump, | 2 Nos.
50 cu m/hour, 750 mwe head
2. High pressure fogging system at 1 Lot

crusher comprising water sump and
‘high pressure pumping system

3. Dry feg dust suppression system at 1 Lot
bins and conveyorsa COMprising water
sump, pumping system,
compressors etc.

9, Drinking water system comprising 1 Lot
DTEESUTE llter, water sump, '
pumping gyatem, on line
chlorination System, water tanks
ete.

5. . |Earth moving vehicles cleaning 1 Lot
System comprising wash tank,
pumping  system, waste water
treatment plant mcludmg seltling
tank and oil removing system etc.

6. FPipe work inciuding valves and 1 Lot

|_ [ittings

UTILITIES AND AUXILIARIES
Compressed Alr

Compressed air will be required for air lilling in the tyres of
heavy vehicles, cars and also cleaning and washing of the same. Dry
compressed . air will also be required for drying the washed

cars/vehicles in the wash ramp area.

To meet the ahove requirement, two numbers {one working + aone
standby) reciprocating type nir compressors with refrigerant type air
dryers fone working + one standby) complete with oil filter are envisaged.

Two numbers air receivers of suitable capacity wiil also be provided.
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Fuel System

A fuel filling station will be provided inside the service centre
facility area. The diesel filling station will comprise of underground
diesel sturage tanks and dispensing arrangement havmg a small shed
and fire fighting lacilities. Diesel! will be received by means aof road
tankers, The same will be drawn by pumps and stored in tanks after
filiration. During thf: day, the distribuiion pumps will ensure delwery of
required quantity of diesel to the consumers. Storage tanks of suitable
capacity with unloading pumps lone working + one standby each) and

fuel filling pumps {one working + one standby) are envisaged.

Alr Conditioning System

Air conditioning and ventilation system is required to creaie
comfort ambience in the various areas for human and also [or Process
equipments. Each system shall be interlocked with fire fighting system
through fire fighting panel such that in the event of fire, concerned air
conditioning and ventilation system are stopped automatically, Al

equipment shall be suitable for continnous duty.

Air conditioning system shall be air copled package type lor big
room and for small room industrial aplit type will be considered,
Refrigeranta shall be envirenment [riendly, R-407C or R-22 as availabje.

Details of the air conditioning system proposed are indicated in
Table A.7-7 on the next page.

Ventilation

Ventilation system shall be designed se that room’ inside
temperature shall be limited to 5°C over outside ambient temperature.
The ventilation systems shall be designed. on the basis of minimum

15 air changes per hour or heat load calculation, whlchever is higher,
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TABLE A.7-7 - DETAILS OF THE AIR CONDITIONING SYSTER .~

Maintenance

Premises to be coveréd Type perameters
Control rooms, PLC rooms, | Air cooled package Below 280C
Electrical rooms, HT | AC and
switchgear rooms, LT RH 55% (1)5%
switchgear and MCC rooms,
Capacitor room etc.
Miscellaneous rooms and | 8plit AC units Below 280C
offices requiring air
canditioning .

Dry ventilation syslem shall consiat of tube axial supply air fan
complete with dry air [ilter, flexible connection, duct work, fire damper,
rain protection cowl, bird screen etc. Each exhaust fan capacity shall be
ten per cent less than correspondiag supply fan capacity to ‘maintain
slight room over pressure so as ta prevent dust ingress inside each

premiseafarea to be ventilated.

Fire Fighting Sjrstem

The fire lighting system comprises of [ire detection and alarm
syslem followed by fire extinguishing system. Portable/mobile fire
“extinguishers shall be provided in different areas of the mine and plant
area in adequate guantitics as per the requirement. All portable fmobile
type fire extinguishers shall conform to reigvant Indian Standards, Each
fire exlinguisher shall have the instructions for operating the
extinguisher on its body itself. All [ire extinguishers shall haﬁe I8

marking and certification.

The detail of fire fighting system is indicated in Table A.7-8 on the

next page,
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TABLE A.7-8 - DETAILS OF FIRE FIGHTING svsi‘ﬁu e
F R

e R

Premises to be covered " Type

Electrical control buildings, PLC rcom, Fortable/mobile type fire
contrel rooms, computer room and |extinguishers

sophisticated control room, switchgear
rooms, MCC rooma, transformer rocms

Cable itunnel, cable basement, cable | Portable fire extinpuishers.
cellar etc,

Miscellaneous rooms and offices, heavy | Portable/mobile type fire
machineries . extinguishers

Apart from the above, portable fire extinguishers will be installed
on the heav},r earthmoving machineries for protection against fires. All
premises will be provided with passive ﬁr;c: protection, autematic fire
detection and slarm system and fixed fire hydrant, sand buckets etc, as

per requirement,

OTHER FACILITIES
Quality Control Centre

A chemical laboratory has been provided for analysing advance
check samples from Eenchcs, check samples [rom exploratory boreholes,

as well as sample's from blast holes and crushing plant.

It is envisaged that about 20 samples will be analysed daily by wet

chcmical method to determine:
a)  Als:0z, Bi02, Fea03 and LO! in al! samples, and

b) Ti0a, Va0s and MnO; in about 10 per cent of the {tatal
"samples analysed. :
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week. Besides above, it is also planned o provide camputer Eﬂ@ﬁgﬂ 1‘91‘

. data storage, quality control and production planning, The facility may

be utilized for stores inventory contrel also.

" Repair and Maintenance Shop

_ To ensure high level of availability and smooth aperation of the
mine and plant equipment of the type and size envisaged under this
Project, it is essential to provide captive facilities for preventive
maintenancé and breakdown repair, particularly in view of the fect that
Sijimali is situated in remote interior area, and is nol having any readily |

available infrastructure in the near vicinity.

Accordingly, it is proposed to set up a central repair and
maintenance shop at Siyimali which will be equipped with [acilities [or
machining, fabrication and assembly, structural repair, rebuilding of
spares and components, smithy work, engine overhauling, auto-eleciric
and baltery reconditioning, tyre repair etc aa well as servicing of mobile
equipment and transpert vehicles, The central repair shop will be
generously spaced to lacilitate easy handling of material and movement
of equipment. For this purpose a travelling electric hoist of 10 ton
capacity will be inslalled inside the shed. Besides, a large open vard is
provided inside the campus adjacent ta repair shop [or parking the

mobile equipment and attending the same.

To enable the repair crew to speedily attend to breakdowns in the
field, it is proposed to make provision for mabile TeEpair vans equipped
with air compressor, haﬁd drill, pneumatic grinder, pipe threading
device, volume pump and grease gun, welding and gas cutting set, set of
tools etc. A mobile crane of 10 ton capacity will also be pravided for
dismantling and mounting of component assemblies and subassemblies

of hield equipment.
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: i

Stores u! -:;p ””E'“.‘

s, [ s ke Lt

To ensure uninterrupled production in the mine, adequate St of

slow and [ast moving spares are planned to be maintained in a stare
which will be located adjacent to the central repair and maintenance
shop in the proposed service centre facility complex. Facilities will be

Provided for storage of all spare parts and bulk materials, consumables,

stEel sections and platea Pipes and [ittings, oil and lubricants cte.
The store wiil consis t of the following;

aj tore office and feceiving section

b} General stores for spares and consuraables
¢) Open store yard, and

d) P.O.L godown

Provision for fork lift truck, a jib crane, coup]e of trolieys, weigh
scales, adeguate number of racks and some tools will be made to
lacilitate transportation, unloading, handling and sloring of materials.
The computer provided in the quality control centre may be made use of
fer the purpose of inventory control.

Admlnistrative Building

The administrative building will accommodate the offices of the
General Manager and other senior officers and their stall. It will be
lu.catcd inside the service centre facility compound. Area for parking of
cars and other light vehicles will he provided near the administrative
building compound. Offices of contractors, if any, will be provided inside
Lhe administrative building, '
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Gate Honse and Check FPosts

on the access road at its entry point in the plateau to exercise eifective
control over incoming and outgoing vehicles and personnel, Besides, two-
check posts, one each at the -entry point of administrative office

compound and service centre facility compound will be provided.

Time Office

A 1lime office has becn provided in the service centre
facility/administrative building area, with counter opening and queuing
space [or the working personnel to rc-::.nrd .their attendance after
disembarking from the bus and before proceeding to Lheir work station.
'The time office may be used !'ur'disbursen}ent of payment alao, if deemed
[it,

Firat Aid Station _ _

A first aid station under the charge of medical assistant will be
provided in the service centre, as required by the Mines Rules, 1955, for
rendering first aid and preliminary medical assistance to employees
working in the mine, Provision of an ambulance will be made for quick

transport of sick and injured workers to the nearby hospital.

Trainlng Centre
A training centre will be set up to render vocational training to the
- persons working in the mine, in accordance with the Mines Vocational

Training Rules, 1966.

Cantean

A central canteen, located in the service centre area will serve
snacks and relreshments to the workers, supervisory and office staff
working in the administrative building and adjacent areas. In addition,
cénleen vans will be provided to supply snacks to the wﬁ-rkcrs and

supervisory staff of the mine and the crushing plant.
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Rest Shelter and Ablution Bloek

centre facility area for the workers employed and wiil be provided with

lockers, bathrooms, washing troughs and water closets.

".]‘rnnapo:rt

Jeeps and pick-up vans will be provided [or transport of
supervisory stafl to work site and to [acilitate inspection and supervision
of work. These vehicles will also be used by supervisory .staff and

workers to attend to breakdown of mining and. plaﬁt equipment, as and

when necessary. Buses will be provided for transport of workers to work

sites. Trucks will be employed for distribution of materials in the wmine
and the plant, and alse for collection of materials from aluming plant or
the nearest reilway station. Provision will be made for canleen van and
ambulance van as described earlier. Wheel-mounted water lankers will
also be provided for miscellaneous work. A diesel lanker will be used for
disbursing fucl to the semi-mobile crawler-mounted equipment stationed

in the mine nite.

EMPLOYMENT POTENTIAL
This =section deals with the organisation structure and the
manpower required for efficient management and smooth operation of

the mine.

Organisation SBtructure
To ensure sustained supply of bauxite conforming Lo the stipulated
chemical specification to the alumina plant, it is proposed to develop the

Sijimali bauxite deposit as a captive mine.
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A-7.0 - Bite Service Facilities [cont’d}

The organisation structure has been developed to
management control system hased on functional requirements, lines of
responsibiiity and span of control. In developing the organisation
structure, prectices prevailing in the captive mines of the country have

generally heen taken into consideration.

From .the organisational viewpoint and for eadministrative
convenience, the organisation for the mine will be headed by a General

Manager.

The General Manager will be responsible [or the overall
administration and operation of the mine and the crushing plant as well
as conveying system ih-::_luding planning;, surveving, quality control,
maintenance, cost, safety and labor relations. The Mines Manager will be
directly responsible for administration and operation of the mine. The

General Manager will be directly assisted by a number of other managers

. heading respective dePMtrhents. The office of the General Manager will

be located in the administrative building at the mine.

Manpower Requirement

Actual requiremeni of manpower is generally worked out alter
detail engineering stud}r during project implementation stage. However, a
preliminary eatimate has been meade te indicate the order of manpower
requirement. It must be emphasized that systemalic industrial
engineering study of the nﬁne, crushing plant, ore (ransportation system
and auxiliary facilities etc needs to be carried out later, to determine the
manpower requirement. Such e study should take into aceocunt the
finalised details of equipment and ather facilities, as well as the standard

norm of L&T in respect of desipnation, organisation stoiciure ete.
P E
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in Table A.7-9:

TABLE A.7-9 - DETAILS OF MANPOWER

Category Manpower
Managerial 20
Supervisory. 24
Clerical I3
Skilled 145
Semi-skilled 30
Un-skilled _ 10
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ENVIRONMENT BASE LINE IRFORMATION
In order to determine ihe Pre-project environmental stalus at the
study area, field monitoring was carried out during the pre-monsoon

scason from 1st March 2016 to 31st May 2016. Summary of monitored
baseline data is given below.

Existing Land Use Pattern

The land use pattern of the study area {covering 10 km ares

around the mining lease arca) based on IRS RS-2 LISS IV FX indicating
the areas are given below in Table A.8-1:

TABLE A.B-1 - LAND USE PATTERN OF THE STUDY AREA

S1 .No. Particulars Area, Area, |
in #q.km in %
1. Settlements . 18.5049 3.60
2, Scrub forest 111.024 - 21.60
3. Single crop agricultural 12.850 2.50
land
d, Scrub land : 340.782 66.30
5. Waste land without 2.056 0.40
scrub
a. Water body 28.784 a.60
Total 514.000 ] ' 100,00

The land use pattern of the proposed mining lease area of Sijimali
bauxite deposit js. given in Table A.8-2 on the next page,

Drainage Pattern of the Elimali Banxite Mine

The main drainage paltern in this area is controlled by a
rumber of streams, which drains their water into Nagavalli River that

Tlows [rom narth to south. The Barha Nadi, a tribuiary of Nagavalli
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River, llows along east-west direction on the northern side of the Sijimali
plateau. The natural drainage net comprises numerous rills and gullies
.which drain the collective discharge Lo a perennial stream, Naragul Nala,

flowing along the south-eastern part of Sijimali plateau base which
drains into Barha Nadi. No streams are passing through the ML aren,

TABLE A.8.2 ~ LAND USE PATTERN OF THE PROPOSED ML AREA

r Land use Sijimali ML area, Ha ]
Settlements - 1.787
Land with scrub 1538.036
Land without scrub 20577
Streama Included in land with scrub .
Total aren 1560.400
HNote:

1) Land'ct:cupied by streams/water body to be finalized.

Amhient Ajr Quality
Ambient Air Quality Monitoring (AAQM)] stations were set up

at eight locations. The summary of the results for each location are
presented in Appendix A 8-1.

‘Water Quality

Four (4) surface _ﬁater and eight (8) ground water sources in the
study arca were examined for Physico-cheémical, heavy metals and
bacteriological parameters in order to assess the eflect of mining and
other activities on surface and ground water. The analytical results of
surface water samples are given in Table A.8-3 on the_gexl page. The

analvtical results of ground water samples are presented  in

Appendix A.B-2.
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TABLE A.8-3 - SURFACE WATER QUALITY
[Code Locatipn
3w-1 Barha Nadi
w2 Neragui nala
83W-3 Naghuiu Nadi
| 5W-4 Sujingabandh nalg
"n‘ Paramnaters Unlts 5Wa SWa Sw 8 SW 4
1 pH - 7.4 7.5 7.5 2.8
2_ | Colouy Hazen 7 ) 10 ]
3 Canductivity - 25,0 108,90 138D 52,0
4 TE - _E!._u ?E-ﬂ H!ﬂ 45:'.:'
5 [po yS/em 5.8 5.8 5.6 5.7
] BDD NTU <3 =3 =3 «3
7 _lcop mq/l . <5 =5 =5
Tothl Hardness as
B CaCo, mg/t 32.0 0.0 46.0 22.0
Talal Alicallnlty 2=
9 Catos - 5 g/ 23.0 | 3.0 220 21.0
10 | Colcium as Ca mg/t 6.4 8.0 1fh.4 E.4
11 | Magnesium es Mg _mafi | 3.3 49_ | 4.0 1.5
12 | Chiorides as ¢ masl 4,3 43 2.8 28
13 al lerine mg/] <2 (.2 =i).2 =0.2
i4 PO, mg/ <0.1 0.1 €0.1 <0.1
15 | Sulphatey ns SO, mg/l 7.7 I11.1 3B.0 26
16 | Fucridegas F mag,t <0.1 2.1 0.1 0.1
17| Mitrates 2s NO; . fi 1.0 «1.0 2.7 5.1
_.18 |8 1.4 47 | 6.3 4.6
19 | Potasglum pg K N 5.2 7.5 3.5
20 | Totel Baron 23 B mgf 0.08 Q.07 o1z 0.05
21 Phenglic Gnln@@ds mgfl =0.001 | <0.001 | <p.on1 =0.001
22 | Cvanldes . _img,/1 <002 | =002 <0.02 =0,
23 | Ol B proase mafl <1,0 <1.0 1.0 =1.0
24 Cadralum ga Cd ma,/1 <0003 | <0.003 | <0,03 | <0, o3
25 _ | Arsenlc as As mg/1 <0.0] <0.01 =0.0% =041
26 | Coppar as Cu mgfl .01 a.01 012 0.02
27_ | Legd as Fh g/l <0,01 <0.01_| <0.07 <0,01
AB | IromasFe . rng;_‘l 1,06 | DS 8.47 1,53
29_ | Chromium as oo =0.05 <005 | <065 <D.05
30 _| Selenium as Se _gﬂ =0.01 =0.01 <0,01 <0.01
31 | Zinesszn mg/| 0.03 .02 0.06 0.01
32 Mgm!ny[n B Al ol 1,34 D.a4 5.85 2,36 |
33 | Meroury as Hp moA =0.001 | «0.001 | <0.005 =0.001
14 [ SAR mg/] 0.11 0.25 0.4D 0. 24
35 _| Insecticides frag/ Ab Ah Ab Ab
35 :‘g:g" detergents as - <02 | <0.2 | <0.2 | <02
37 | Tota! Coliforms MPNALOD | 1D 13 1B 15
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Ambient Noise Level

The noise monitoring has been conducled for determination of
amhient noise levels at eight {8) locations in the study area. The noise
levels at each location were recorded for 24 hours. The ste.tistica!
analysis is done for measured noise levels g eight locations. The
Pbaremeters ere analyzed for L10, L50, L99, Leq, Lday, Laight, and

Ldn . The statistical analysis resulta are given helow in Table A §-4.

TABLE A.B-4 - NOISE LEVELS [(DBE {A}] IN THE STUDY AREA

Code | Location | L1I0 | LS50 | L90 | Leq Lday Luight | Ldn
N1 ML Area 46.3 | 42.6 | 39.0 | 435 | 441 | 400 47.9
N2 Amapadar | 41.4 [ 37.5 | 33.7 | 385 | 304 35.8 | 420
N3 Nagarundi [ 42.7 | 389 | 35.24 | 30.8 404 | 374 | 494
N4 Melarapa | 448 | 410 | 375 | 419 425 [ 39,5 | 465
N5 . |Kuturmali | 45.7 42.1 | 3B.4 | 43.0 [ 435 | 40.5 | 475
N6 Sargipadar | 43.5 | 396 | 35.8 | 40.6 | 41¢ 37.7 | 44.9

N7 Sunger S0.1 | 464 [ 428 ) 473 [ 2478 | 449 | 513
N8 Aliguna 49.9 | 463 | 426 | 47.0 [47.7 | 446 | 51.6
—

ECOLOGY AND BIODIVERSITY

An ecological survey of the study area was conducted particularly
with reference Lo the listing of species and assessment of the
. existing baseline ecological [Terrestrial and fguatic ecosystem)

conditions in the study area,

Vegetation Structure and Compoaition

The region [alls under the Tropica! Mixed Dry Deciduous type of
vegetalion mainly disturbed, and undisturbed thick covered with leaf
litters. The species in the region are Albizzia s8p., Anocegissua

latifolia, Artocarpus helerophyllus, Bauhinia 8p, Bombax cjeba,
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~--Butea frondesa, Shorea robusta, Madhuea - indica, -Mangifera- -indica, -

Ficus religiosa, Syzeium cuminii, Termjnalia tomentosa, Terminalia
bellerica, Adhatoda vasica, Cassin ﬁstulé, Capparis spinosa, Calotropis
8p., Dalbergia sp.,, Emblica officinalis, Hibiscus sp, Lantana camara,
Wrightia tinctoria, Zizyphus sp., Aegeratum conzyoides, Achyranthes -
aspera, Argemone Mexicana, Indigofera linctoria, Tridax procumbens,

Alternanthera sessillis. Sida rhombifolia.

Endangered Plants

The study ﬁrea did not record lhe presence of any critically
threatened species. The records of Botanical Survey of India and forest
department aiso did not indicate presence of any endangered and ar

vulnerable species in this area.

National Park/ Sanctuary

As per Ministry of Environment Netifications and Local forast
notifications there are no wild [ife sanctuaﬁes, National parks/
biospiieres within 19 kmn radius from the lease boundary. LThe

Kariapat Sanctﬁar_'.r is 12.9 km, Norih direction.

Avifauna

The area is rich in avian biodiversity with forest and woodland
birds such as Tyto alba (Barn owl), Turodies siriatg- Jungie babblers are
found in the buffer zone along wilthPavo cristalus—Peaflow] in the study

area, along-with Baya weavers-Floceus phillipinus.

Rare, Endangered and Threatened Fannm in the Study Area

There are no endangered fish and nor there are no
threatened and rare, endangered plants in Lhe study area, as per the
classification of the Botanical Suivey of India, records. Favna like Wild
boar were observed in the field study along with the mammalian fauna

and other fauna listed in the study area.
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CLIMATIC CONDITIONS |
Metcorological Data Generated at Site

The meteorological parameters have been recorded on hourly basis
during the study period and the paramelers recorded at site includes
wind speed, wind direction (from 0 to 360 degrees), temperature, relative
humidity, atmospheric Pressure, rainfall and cloud cover. The site
specific data is presented below in Table A.8-5:

TABLE A.8.5 - SUMMARY OF THE METEOROLOGICAL DATA
MONITORED AT SITE

Tamp:urnture Relative Humidity Rainfall Clound
Manth i*c {6} {mm| Covor
Min . Man Min Max {Oktas)
Maich® 20.4 37.9 53.4 76.1 79.6 5/8
i6
April’ 16 241 39.8 24,2 21,9 q41.8 3/8
May’ 16 25.2 40,1 28.7 49.5 £8.9 4/8
Range 20.4 - 40.1 28.7 - 76.1 170.3

Wind Speed/Direction

The wind roses for the study period representing pre-monsoon
scason shows that predominant winds are mostly from SW (18.9%), NW
(16.8%). Calm condition prevailed for 13.7% of the totel time.

DEMOGRAPHY
Distribution of Population
As per 2011 census the study area consisted of 38,515 Dersons

inbabited in study area. The distribution of population in the study area
13 shown in Table A.B-6 on the next page.
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TABLE A.B-6 - DISTRIBUTION OF FOPULATION

Particulars 0-3 km- | 3-Tkm | 7-10 km 0-10 |
. km

Neo. of Houaehalds 1,995 4,042 4,136 10,173
Male Popujalion 3,839 7,778 8,645 | 20,262
Female Population 4,200 8,568 8,797 | 21,565
Total Population 8,039 16,346 17,442 | 41,837
Male Population [0-6 yeara) 70 1,554 1,654 4,042
Female Populalion {0-6 yeers| 301 1,591 1,659 4,051
Telal Population [0-6 years} 1,591 3,145 3,357 8,093
% of 0-6 years population 19.742 19.24 1025 19.35
Average Household Size 4.03 4 .04 4.22 4.11
% of malea 1o the tota! pepulation 47,75 47.58 49.56 418,43
% of females to the total 52.25 52.42 50,49 21.56
| population

Sex Ratic (no of females per 1000 1,094 1,102 1,018 1,064
males] )

Densiiy _ 424 als 256 Joi

Source: BHatrict Cenaus Hand Boak -2011

The average household size of the project area is 4.11 with 48.44%
male and 51,56% female. About 18,555% af the population belongs to SC
and 66.28% ST. They are considered at low levels of social atreila and
calls for special attenlion by project proponent for improving their socio
economic stalus apart from preservation and protection of their culture

_and traditional rights of livelihood. The literacy level is 37.62% which is
less than the literacy levels el the two districts concerned [Rayagada
49.8% and Kelahandi 59.2%).. The work participants of the area are
47.46% and the non worker is 52.52% of the tota] population. Out of
work participants, main workers are 37.7% and marginal workers are

62.3%.

The environment plan is shown in Drawing 11420-97C-000-ENV-
0001,
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POTENTIAL IMPACT AND MITIGATION MEASURES
Land Area Degradation

The total leasehold area of Sijimali bauxite deposit is 1560.400 Ha
{1549.086 Ha as per the DGPS Survey). Cut of this, about 980 Ha area
will be degraded due to mining operation and abou: 3.35 Ha flor

infrastrucinre workshaop etc.

The overburden/mineral reject generated during mining operation

initially will be kept el a separate area and after few years of working -

when sufficient void is created the area will be backfilled and gradually it
will reclaim by putting the topsoil over the backfilled area. As far as
practicable, originel contour is to be restored. The adequate tree

plantation will be done on the reclaimed area in g Progressive manner.

Alr Quality

There will be generation of qust and gases during the mining
operation. Level of particulate matter is also likely te increase due to
HEMM deployment .Ior mining operation. The exhaust emission Irom
machineries will resul¢ in slight increase of level of 830, and NOx. But the
increase in the work place is significant since it is an apen cast mine.
Proper maintenance as Per manufacturer guidelines is to be done to -
control the emission levels of S0z end NOx. Sufficient green belt will be

deveioped along the periphery of the mine boundary.

To aveid creation of dust, driiling with dust ¢xtractor/wet drilling,
will be used. Dust mask will be provided to protect the workmen ‘who

are exposed to prolonged dust.

A.B-8
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Periodical monitoring of air-will be carried out throughout the life
ol the mine, The phase wise monttoring will be confined to 8 hours per
day per season {two day per week for one month) and four seasons per

year throughout the life of the mine.

Water Quality

No toxic materials {rom the mine wil] be generated. Impact on
water quality would be due to flow of sediments mostly during rainy
scason. A set of catch drains will be made to channelize the surface run-
ofl which will be merged to the natural water courses at the plateau top,
Peripheral drains all around the dumps shall be made to trap rain water
washings ocut of the dumps, which in turn will reduce the lsad of
suspended solids in the discharged water. Sump pits will be provided
along the length of the drains for effective trapping of rain water
washings and discharging the clear overflow water to the nearby

streams,

Noise Levels
There will be increase in noise level due to crusher, conveyor and-

heavy vehicles.

Equipments will be maintained as per pguideline of the
manufacturer to keep the noise level below the permissible limits.
Workera will be provided with neq&ssar_-,r protective equipment, e.g. ear
plug, ear muffs etc. Sufficient green belt will be provided along the

peripbery of the mine beundary and along the road and reclaimed area,

Vibration Levels |{Due to Blanting)
Care would be taken to keep the vibration levels due to blasting
within sale and permissible limits. Based on the experience of field trigls

ol blasling in the mine, charging of holes would be optimized to control

A.B-9
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the wibration levels. Controlled blasting technique will be used where
the working is nearby any surlace infrastructure to minimize the effect of

vibration to the extent possible,

Water Regime .

During the summer month (April to June) maximum water is
required for dust suppression and plantation. Aboul 520 cu.m. of water
is required per day, out of that 50 cu.m. wii] be recycled. Hence, net
requirement of raw water is 470 cu.m. which will be sourced from
Naragul naila through intake pumps. Disturbance to ground water level
due to miring is not envisaged as the mine working depth would be

lesser than the ground water table depth.

Acid Mina Drainage

There is possibility of grease end oil mixing with the discharge
water from the work shop. To mitigate this, water treatment plant will
be installed.

Socio-Economle Impact

Due mining activity, there will bhe direct employment as weli
indirect employment which may be thbree to five times of the direct
empleyment. The project proponent is committed to take up the socio
economic initiatives not only to minimize the negative Impact an the
populatiori’ but also to improve the socie economic status of the .
population lying within the 10 km. radius of the project es part of
Corporate Social Responsihility. Developing of mfrastructur& faciliiias
such as medical facilities for heaithcare, schools for educatmn road for
communication eic. will also be a part of the CSR activities. As a resul:
there will be considerable chenge in life style and general cultural

awareéness amongst the people in the area.

A.B-10
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Historical Monuments ete.
There are no historical monuments within the lease area and

hence, no damage to historicai monuments is envisaged for this project.

PROGRESSIVE RECLAMATION PLAN

The overburden/mineral reject peneraied during the extraction of
Block-1 will be kept in earmarked arcas. Thereaiter the fresh generation
of overburden/mineral reject will be dumped in-pit to fill the voids
created out of mining the ore. The in-pit filling of voids will start during
the third year of mining operation and will continue in combination with
outside dumping. The oulside dumping will continue till sulficient void
is created in-pit to accommodate the fresh arising of nverhurdchf mineral
reject.  The overburden/mineral reject dumped outside of pit will
ultimately be re-handied suitably at a later stage for backfilling of

exhausted mine pita.

Mined Out Land

It becomes necessary to reclaim the mined out land to its original
shape as far as practicable. Dﬁring the first five years it may not be
possible to reclaim the degraded land due to formation of different
benches in different levels simultaneously for achieving the targeted
production. However, backlilling will be started from the 3rd year in
Pit-B as bauxite in some of the areas wii} be exhausted. The reatoration
wiil cuvi:f backﬁliiﬁg and terraciﬁg of the mined out area by dumping of
over burden and surfacing with top scil. The backlilling of mined out
lands proposed to be done during first five years of mining eperation
thave been shown in Drawings 11420-97C-000-PRM-0013 io 11420-97¢-
000-PRM-0015. '

A.8-11



o

LARSEN & TOUBRO LIMITED A
Shlmall Bauxite Deposit i
Modified Mining Plan ﬁ _

A-8.0 - Progressive Mine Clsoure Plan under Rule’
{eont’d) hEa

During subsequent years, mined out pite will be similarly
backfilled with overburden/mineral reject generated from the mine
workings and the same wi!l be surfaced with topsoil before afforestation
can be done for reclamation of the land. At the end of the proposed total
extraction of ore from Sijimali, some portions of the land wouid remain
degraded due to mining and it is proposed to reclaim the degraded land
to bring back its original contour as far as poseible by backfilling and |
terracing with overburden/mineral reject materiala. The progress of
pmpdseﬂ reclamation activity in five yearly periods has been shown in
Drawing 11420-97C-000-PRM-D018.

As a part of eco restoration, il is decided to carry out afforestation

in the following manner:

a) Initially afforestation will be done along the safety barrier
against the lease/geological boundary for Block-I and the
periphery of the service centre area. At later stages, when the
mining activity will progress to the other blocks, afforestation
along the saiety barriers will he accordingly dene. -

b) Backfilling work will start during the third year of mining
operation. After backfilling of voids, the area will be sprayed
with top soil fer enabling plantation. It is envisaged thalt,
plantation on the reclaimed areas will start ai the end of five
year period of mining operation.

It is also proposed to create a green belt on the periphery of the
important installations like admih’istratiyg_ building, approach roads to

the mine as well as road te the aluming plant,

Overburden/mineral reject dumping at outside dumps will
continue beyond the first five years. These dumps will be re-handled at
a later stage when sufficient space will be created in the mined out
areas. Hence, fempora.ry stabilization and protection measures like
creation of garland drains etc. will be taken, if neceded, for these

overburden/mineral reject dumps.
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Topsoil Manageme_nt

The topsoil removed ahead of bauxite mining will generally be.
stored in the earmarked areas over mineralized zone temporarily during
the initial years of operation. However, some of the removed top scil will
be utilized for plantation on’ the safety barrier as well as around the
periphery of the service cenire area during the frst five Years. The
topsoil spreading on backiilled areas is envisaged to start in the fourth
year and will continue with the progress of the bacldilled areas. The
topsoil stored on the surface will be utilised and spread on the backfilled

areas as per requirement.

Tailings Dam Management
Since upgradation of bauxite is not envisaged, no tailings wiil he
gencrated from the mine. Hence, there will not be any tailing pond for

the mine.

Acid Mine Drainage _

There is possibility of grease and oil mixing with the discharge
waler [rom the work shop. To mitigate this, water treatment plant will
be installed.

Year-wise Proposal for Progressive Reclamation Plan
The summary of year-wise proposal for progressive reclamation

plan is presented in Table A.8-7 on the next page.

DISASTER MANAGEMENT AND RIBK AGSESSMENT

Proper training will be given to all the employees to mitigat_e any
accident/disaster condition. Standing order will be {framed in
consultation with all concerned. Mock rehearsal will be conducted in

regular interval {or effective implementation.
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TABLE A.8-7 - SUMMARY OF YEAR-WISE PROPOSAL FOR PROGREEGBIVE
RECLAMATION PLAN
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The entire mining cperation will be mechanized operation and
hence, concentration of workmen in a given place is minimal. About 60%
of the required [ragmentation will be carried out by blasting. To mitigate
the risk of accident due to blas ting, following steps will be taken:

a). Blasting will be done only in dey lime specially duoring shift
change over.

b) Sufficient warning system will be followed during hlasting.

¢) Controlled blasting technique will be used whenever reqaired,
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Mining operation will bc_ carried out on the plateay top region,
Thus, thcré will be minimal chance of inundation due to inrush of water
from nailah or any olher external water sources. The Eround water tahle
also will not be disturbed by mining operation and hence, inrush of
ground water is not anticipated. To channelize the 1ain water, the
working bench floors shall be main lained at a self-draining slope towards
the natural drainage of the plateau. A set of catch drains will be made to
channelize the surface run-off which will be merged to the natural water
courses at the plateau top. In the course of mining, some localized _
depressions may be creaied. In some depressions, where water
logging may cause difliculty in mine operation, a portakle diepel pump of
100 cu m per hour capacity will be employed to pump out the
accumulated water and discharge the same to the natural water courses
for ultimate d:iacharge te mein water course, The peripheral barrier will
be breached at places and culverts will he provided on the roads
wherever necessary for evacuetion of the water [rom mining area.

A suitable standing order will be framed jor proper implementation.

There is a chance of collapse/slope failure .i.u mining benches. To
avoid this, sujtable angle will be maintained so that there should not be
any collapse ol benches especially in monsoon. Suitable studies will be
carried out to find out the saje slope of benches in the mine. Care would

be taken to avoid damage to men and machineries due to bench collapse.

In additicn to the above, there are chances of fires on the heavy
machineries and inside the infrastructure areas. Keeping in view the
above, potable fire extinguishers will be provided at suitabie places

inside the service facility complex as well as on the heavy machineries.
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The lessee, being' India's largest engineering, construction and
manﬁfacturing conglomerate, having more than Rs. 1 Lakh Crores
turnover and operates in over 40 countries worldwide. Thus the lessee
has sulficient capacily to deal with any natural and mining disaster with

due diligence.

It may be noted that, this is & green-field project and hence,
presently there is no organisational set up at site. Belore the mining’
operation commences, organisation set up will be in place and a suitahie
disester management plan will be made as per the relevani acts and

rules, and the same will be submitted to the appropriate authorities.

CARE AND MAINTENANCE DURING TEMPORARY DISCONTINUAKCE
An emergency plan will be framed to deal with the stoppage of
mining operation in caze of any eventuslities. .All the mechanical and
electrical equipments are to he kept in a safe place especially those
inside the mining area. Dumpers are to be.kf.-pt at the workshop or in
the shed. Pumping should be continued il required in the mine as well as
for the drinking purpose’ Security arrangement is to be maintained and
strengthened, if required. Proper monitoring is to be done lo aveid
c-ﬁnlaminatic-n ol mine gludge into the main surface water courses during
this period. Care would be taken to maintain the outside dumps, if any,
in a safe condition during this period.  Proper intimatien within the

stipulated period will be given to the concerned atatutory authorities.

FINARCIAL ASSURANCE

The financial assurance of Rs. 31.85 Lakhs will be submitied by
L&T f(or the Sijimali bauxite depﬁsit according to the prevailing
guidelines. The break-up of areas in the Miniag Lease for calculation of

financial assurance is summarized in Table A 8-8 on the next page,
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1. B-9.0 - CERTIFICATES/UNDERTAKINGS/CONSENTS
{ﬁ-\." .

(G

CONSENT LETTER/ UNDERTAKING/CERTIFICATE FROM THE
(0} APPLICANT :

@ The letter issued by L&T in this regard is presented in
L
Appendix B.9-1,
<Th
(o
- } CERTIFICATE FROM QUALIFIED PERSON
1

The Certiflicate from Qualified Person is appended in
(i Appendix B,9-2.

i
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This list of Plans and Sections is given below:

Drawing No,

Description

11420-97C-000-PRM-0001

Location plan

11420-97C-000-PRM-0002

Key plan

11420-97C-000 -PRM-0003

.| Gealogical plan

11420-97C-000-PRM-0004

Borehole plan for additionsl drilling

11420-97C-000-PRM-0005

Development section along A-A' - First
five years operation

11420-97C-000-PRM-0006

Development section aleng B-B’ - First
five years operation

11420-97C-000-PRM-0007

Geological sections for estimation of
resourcea — Along W1-El to W7-E7

11420-97C-000-PRM-0008

Geological sections for estimation of
rcsources — Alonpg W8-EB to W13-F13

11420-97C-000-PRM-0009

Geological sections for eslimation of
resources — Along Wi4-El14 to W19-E19

114290-97C-000-PRM-0010

Geological sections for estimation of
resources — Along W20-E20 to W26-E26

11420-97C-000-PRM-00Q11

Mine develepment plan - First ¥year

11420-97C-000-PRM-0012

Mine development plan — Second year

11420-97C-000-PRM-0013

Mine development plan — Third year

11420-97C-000-FRM-0014

Mine development plan - Fourth year

11420-97C-000-PRM-0015

Mine development plan - Fifth year

11420-97C-000-FPRM-0016

Mine genera! layout

11420-97C-000-PRM-0017

Conceptusal mining plan

11420-97C-000-PRM-0018

Reciamation Plan

11420-97C-000-PRM-0019

Development section along A-A' -

Conceptual mining plan

11420-97C-000-PRM-0020

L

Development section aleng B-B'° -
Conceptual mining pian

|
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Drawing No. Description %WGW

"11420-97C-000-PRM-0021

Crushing plant - Flow sheet

11420-97C-000-PRM-0022

Crushing plant — Plan

11420-97C-000-PRM-0023

Crushing plant — Section

11420-97C-000-PRM-0024

Key plan and profile of long distance
Conveyor

11420-97C-0D0-PRM-0025

Service centre [acilities

11420-97C-000-PRM-0026

Surface pian

11420-97C-000-PRM-0027

Mine drainage plan

11420-97C-000-PRM-0028

Financial assurance plan

11420-97C-000-PRM-0020

Composite mine development plan -
First five years operation

11420-97C-000-PRM-0Q030

Additional development section - First
five years operation

11420-97C-000-ELE-0001

Overall Single line disgram

11420-97C-000-WTS-000]

Water flow diagram

11426-97C-000-ENV-0001

Environment pian

Map FDC-220/1

DCPS Survey Map for Kalahandi

Map FDC-220/2

DGPS Survey Map for Rayagada

The above Drawings and Maps are presented in Volume-iII in two
(2) parts, Part-4 (Drawings 11420-97C-000-PRM-0001 to 11420-97C-
000-PRM-0015) and Part-B (Drawings 11420-97C-000-PRM-0016 to

11420-97C-000-FRM-0030,

11420-97C-000-ELE-0001,

11420-97C-000-

WTS- 0001, 11420-97C-000-ENV-0001 and Maps FDC- 220}1 and Map

FDC-220/2).
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This list of documents annexed along with the Modiflied znlmg-ﬂ

Plan for Sijimali Bauxite Deposit is given below:

BI, Documenta Reference

Ro. | -

1 Copy ol FL deed Refer Appendix-]

2. In cage of grant / renewal of | Refer Appendix 2-1 {ML
mining plan Form-1 and Form-J | application for Kalahandi and
under MCR, 15640, Rayagada districts), Appendix 2-2

(Amended Mining Lease plan
along with revised land schedule
for Kalahandi and Rayagadsa
diatricts)

3. Lend schedule - Rayagada |Refer Appendix 2-3
district '

q. Approval letter from Indian | Refer Appendix 3-1
Hureau of Mines for the earlier
Mining Plan
Assay deta of boreholes Refer Appendix A.1-1
Collar data of boreholes Refer Appendix A.1-2
Report prepared by JNARDDC on | Refer Appendix A.1-3
studies in carrelation between
totel silica and reactive silica, for
Sijimali bauxite

8 Report on seismic wave velocity | Reler Appendix A.1-4
test conducted by BEML

9. [Ambient air quality —~ Summary of | Refer Appendix A.8-1
the repart ) ]

10. | Analyucal results of ground | Refer Appendix A.8-2
water samples :

11. | Consent letter/Underteking [rom | Refer Appendix B.9-1
the Applicant : '

12, | Certificate from Qualified Person | Refer Appendix B.9-2
along with copies of qualification
and experience certilicates _

13. | Geant/Renewal application | Not Applicable

receipt in form - D of MCR, 1960
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B-11.0 - List of ddcuments annexed (cont'd)

NABL accredited laboratory or
similar aceredited laboratory

S8I1. Documents
Na. -
14. | In case of grant of ML Letter of Not Applicable
Intent of State Government . o
15. |In  case of grant cagses of | Nat Applicable
minerals of part C of the first
schedule of MMDR Act, 1957
copy of the prior approval letter
of the Central Government.
16. |In case of Scheme of Mining | Not Applicaple
copies ol  violetion ietters
izsnad by Indian Bureau of
Mines and itz compliance thereol.
17. | Copies of analysis report [rom | Refer Appeandix B.11-1

18, [ Certificate of registration of the | Refer Appeadix B.11-2
company
19. | List of members of Board of | Refer Appendix B.11-3
Directors.
20. | Photographs showing the | Refer Appendix B.11-4
boundary pillars and land use
ol the lease area
21. [ Photo Identity Card of Lessee | Reler Appendix B.11-5
with permanent address proaf
22. |Power of Attorney and Boerd | .Refer Appendix B.11-6
' Resglution
23. | Memorandum of the Association Memorandum of Asscociation and
Articles of Associalion of L&T isg
presented in Appendiz B.11-7,
24, | Enclosute-1 Feasibility Report
25. | Enclosure-2- Prospecting Report

The Appendices/documents mentioned under Sl. No. 1 ta
Sl. No. 23 above are presented in Volume-II of Modified Mining Plan.

Ericlesure-1 and Enclosure-2 aré siibmitted geparately.

B.11-2




