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Mahagiri Mines (Chromite) _ H Scheme of Mining & Pro
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Mahagiri Mines (Chromitz) | : Scheme of Mining & Progress o
Closure Pl 015-1 : .
ure Plan [2 & . L:f‘;'; j
[l

Scheme of Mining & Progressive Mine Closure Plan in respect ahayg
Mines (Chromite) of Indian Metals & Ferro Afloys Limited {si@pSdvi
village Kaliapani under Sukinda Tahasil of Jajpur District, Ddl EOr

period from 2015-16 to 2019-20 under Rule 12 and 23{B) OF MCBR LABE"

Introduction

M/s Indian Charge Chrome Limited, now merged with M/s Indian Metals & Ferro
Alloys Limited have been executed with a mining lease for exploitation of
chromite ore over 73,777 Ha area in Kaliapani village of Jajpur District in
Qdisha since 20.09.2005, which is known as Mahagiri Mines (Chromite) and is
situated at sbout 57 km frem Jajpur Road in Jajpur District of Qdisha. The
leasehold area is well connected by a fair weather road and is located at about
23 Km from the Express Highway at Tomka.

The mining lease was executed in favour of the lessee M/s ICCL for a period of
30 years and the mining operations in the area has commenced
from16.01.2006. The mine is under continued operation since then by opencast
mining under Fully Mechanized cétegnw - ‘A" & underground development has
been under progress since January' 2009,

The Chrome ore production level of Mahagiri Mines (Chromite) during the
Scheme perfod (2015-16 to 2015-20) is proposed te be maximum of 6.0 LTPA,

-The existing modified Scheme of Mining for the period from 2011-12 to 2014-
15 was approved by the Indian Bureau of Mines vide letter no,314(3}/2011-
MCCM(CZ)/MP/MS/PMCP-28, dated 1171172011 under RulelQ(1l} of MCDR 1988
along with progressive Mine Closure Plan under Rule 23(B) of MCDR 1988.

Fuifea
APPROVF"

s

' il
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Mahagiri Mines (Chromite) :

1.0 GENERAL

a) Name of applicant /lessee/Rule 45 registration no:
M{s Indian Charge Chrome Limited (now merged with M/s Indian Metals
& Ferro Alloys L1td). Rule 45 Registration no: IBM/4200/2011

Address:

M/s Indian Metals & Ferro Alloys Limited

IMFA Building, Rasulgarh, Bhubaneswar

District: Khurda, State: Odisha, Pin code: 751010
Phone: (0674) 2580100/125, Fax: (0674) 2580020
Email id: crray@imfa.in

b) Status of applicant/lessee: Public Limited Company.
List & Address of all Directors

Full Name Address Designation I
PARAMITA MAHAPATRA [MFA BUILDING,BOMIKMAL, BHUBANESWAR, 751010, ORISSA, INDIA | DIRECTOR :
DEBABRATA GD-89 SECTOR-III, SALT LAKE, CALCUTTA, 700106, WEST BEMGAL, OIRECTOR
BANCYOPADHAYAY INDIA

-4, EVERARD NAGAR,, EASTERN EXPRESS HIGHWAY, STON, MUMBAIL,
RABI MARAYAN MISHRLA, DIRECTOR
400022, MAHARASHTRA, INDTA
155, VIP COLOMNY, MATAPALLL, BHUBANESWAR, 751015, ORISSA,
SATTANANDA ACHARYE ! DIRECTOR
INDIA
£-27, MANDA DEVE APPARTMENT, CHAN DRASHEKHARPLHE, WHOLE-TIME
JAYANT KUMAR MISRA .
BHUBANESWAR, 751016, ORISSA, INDLA DIRECTOR
WHOLE-TIME
BANSHICHAR PANDA TMFA BUILLNG, £0MIKHAL, BHUBANESWAR, 751010, ORISSA, INDIS
CIRECTOR,
"WMADHUBAN' 30, GREEN AVEMUE, VASANT KUNY, HEW DELHL, 1160070, | MANAGING
SLIBHRAKANT PANDA,
DELHI, INDIA DIRECTOR
PLOT MG-305, RAJMAHAL APARTMENT, D-253 DEVI MARG BANT PARK,
SUDHIR PRAKASH MATHUR DIRECTOR
CHINEARA CANTEEN, IAIPUR, 302016, RAJASTHAN, INDIA
_ FLAT NQ 302, SCIOM COURT, [ST CROSS,
MALINT RANJAN MOHANTY | KAGGADMSFURA,C.V RAMAN NAGAR RO, BANGALORE, 560093, CARECTOR :
KARMATAKA, [MD1A
MANDRAMA APARTMENT, RASULGARH, BHUBANESWAR, 751010, WHOLE-TIME
CHITTA RAMIAM RAY i
DARIESA, INDLA LERECTOR, _|
PLOT MO 03, BHUI NAGAR, UNIT 08, L WHOLE-TIME
BALIATANT FANDA i |
BHUBANESWAR, 751017, ORLSSA, [NDIA foIREcTOR .
. L, LRl |
i IN DER, CHALEN L, CH-B123 EBMATINGEN, EBMATINGEN, B123, ! i
§ ALEXIUS MARKLS AMREIN | DIRECTOR .
: SWITZERLAND | :
il 1454, A T & GREEN WILLAGE, SECTOR 93 A, NOLDA, 201301, UTTAR | ADCITIONAL
} SAMTOSH NALTIYAL
i PRADES!, INDIA DIRECTOR [
_ .. R N ki AP,
| ‘IFE 138, SALT LAKE CITY, SECTOR - 3, KOLKGTA, 700091, WEST !
SHAMKAR, ROYCHOWDOH U RY CHEECTOR
| 'BENGAL, INIILA . i
M‘T’{ ju P Behera
RCF/CAL/ 1995947 A 2 RGOP/BBS013/99/A



Mahagiri Mines (Chromite)

Scheme of Mining & Progressive Mine

Closure Plan [2015-1

Mineral{s) which Is / are included in the prospecti

Mineral{s) which Is the applicant/lessee intends to mine:

c)
Fresh grant): Not Applicable
d)
deed: Chromite
e)
Chromite
)

Name of Recognised Person under rule 22C of MCR,1960 or a
Person employed under clause {c) of Sub rule (1) of rule 42 of
MCDR, 19588 {Applicable for Scheme of Mining only) preparing

Mining Plan:

Sri M.).Raiju
Address: Cfo: Sri N K Mishra,
Dy. General Manager{Mines)
Indizn Metals & Ferrg Allays Limited,
IMFA Building, Bomikhal, Rasulgarh,
Bhubaneswar - 7510138, Odisha
hone:0%777575711 Fax,0674-25%80020,
Email: mjrsju@imfa.in
Mobile No: 09777575711
Regqistration Ng. RQP/CAL/199/94/A
Date of Grant/Renewal: 02.07.2010
Valid upto: 06.07.2020

Sri P. Behera
Address: Cfa: Sri N K Mishra,

Dy. General Manager{Mines)
Indlan Metals & Ferro Alloys Limited,
IMFA Building, Bomikhal, Rasulgarh,

Bhubaneswar - 751018, Qdisha
Phone:09937058102, Fax :0674-2580020,
Email: pbehera@imfa.in
Mabile Ngo: 09937058102
Registration No. RQP/BBS/T13/99/A

Date of Grant/Renewal: 03.05.2011
Valid upto: 19.04.2021

M T Raju
RQIP/CAL/ 199794/ A 3

P Behera®
ROF/BBS/01 3.-"'99!&_



Mahagiri Mines (Chramite)

2.0 LOCATION AND /

a) Lease Details {(Existing Mine)
Name of mine : Mahagiri Mines (Chromite),
Lat/Long of any boundary point : Boundary Pillar No: E

(Latitude 21°01' 45,5" and
Longitude 85°46' 24.94"}

Date of grant of lease 1 20.09.2005
Period/Expiry Date : 30 years
Mame of leaseholder : M{s Indlan Charge Chreme Limited

(now merged with M/s Indian Metals &
Ferro Alloys ttd}

Postal Address ' : M/s Indian Metals & Ferro Alloys Limited
IMFA Building, Rasulgarh, Bhubaneswar
District: Khurda, State: Odisha,
Pin cade; 751010
Fhone: {0674) 2580100/125,
Fax: {(D674) 2580020

Email id ! mail@imfa.in

b) Details of applied/lease area with location map
(fresh area /mine)

[ _ Forest ; Non Forest
iForest_ Land |65.3BD Hacts | Waste land |7.397 Hacts '

Total lease area fapplied area : 73.777 Hacts

District & State : Jajpur, Odisha
Taluka : : Sukinda,
Village : Kaliapani

Whether the area falls under Coastal Regulation Zone{CRZ): No.

Existence of public road/railway line, if any nearby and approximate distance:
The mine is situated at about 57 km from Jajpur Keenjhar railway station, 23
Km from the Express Highway at Tomka. The Tomka & Mangalpur road is

situated about 1 km towards northern side of the mine.

t.-:;-:-.f

RGP/CAL/LSI/F47A 4 RQP/BBS/013/99/A



e

ACROY
Mahagiri Mines (Chromite) Scheme of Mining & P o “-’fﬂj!r&g.:_'__ .
Closure Plan (2015- F6+te22019,020)%"
3 ) o 13.;.- ;j;
Toposheet No : 73 G/16 -ﬁ‘%:’w-wfi‘i%*ﬂ
Latitude & longitude of all corner boundary point/pillar: ! __E"Fﬂ‘{ +'3%5‘?
S| No | Boundary Plllar Longitude _i Latitude
1 E 85°46'24.94" 21%01'45,51"
2 El 85°46'29.95" 21°01'37.96"
3 €2 85°46'35.52" 21°01'29.61"
4 F 85°46'44,13" 21°01'16.66"
5 G 85°47'13.58" 21°01'35.03" ;
6 H 85°47'08.93" 21901'41.89" ’
7 I 85°46'57.02" 21°01'34.78" N
8 I 85945'53. 25" 21°01'40.32"
9 12 85°46'47.66" 21°01'48,55" N
10 B5°46'42.03" 21°01'56.83"
11 K 85°46'41.05" 21°01'54.82"
12 L 85°46'32,33" __ 21°01'51.63" ,

c} General location map : Refer Plate No MMC/01.

M T Raju
RQIP/CAL/199/94/ A

ROP/BBS/DN3/995A



Mohagiri Mines (Chromite)

3.0 DETAILS OF APPROVED MINING PLAN / SCHEME:

3.1

Date and reference of earlier approved MP/S0M

Scheme of Mining & LR
Closure Plan {201 gé* b

Mining Plan / Period Approval Reference
$cheme From To

1% MP {Grant of| 1999-00 | 2004-05 |Approved by Indlan Bureau of Mines, Nagpur

Lease} under Rule 22 of MCR 1960 vide letter No
314 (3)/99/MCCM (C)/MP-4 dated
17,12.10G9

Re-submission of| 2005-06 | 2009-10 {Mining plan was resubrnitted, which was

MFP approved by Indian Bureau of Mines under
Rule 22 of MCR 1960 vide letter No 314]
{3)/2002-MCCM(C)/MP-19 dated 11.02.32003

1" Modification to| 2007-08 | 2009-10 |Modifications to the approved mining plan

the Approved was approved by Indian Bureau of Mines

Mining Plan under Rule 10 (1) of MCDR 1998 along with
the progressive mine closure plan under Rule
23 B of MCDR 1988 vide |etter Mo 314
(3/2007/MCCM  [(C)/MS/PMCP  -21 dated

' 29.11.2007, [

1" Scheme of] 2010-11 | 2014-15 |The Scheme of Mining & PMCP was approved

Mining along with by Indian Bureau of Mines, Magpur under

FMCP Rule 12 of MCDR 1988 vide letter No.
314{3)/2009-MCCM{CZYMSF40 dated
22.03.2010.

1* Mod!fication to| 2011-12 | 2014-15 |The approved Scheme of Mining was modified

the Approved under RulelO(l) of MCDR 15988 along with

Scheme af progressive Mine Closure Plan under Ruje

Mining along with 23{(B) of MCDR 1988, which was approved by

PMCP the Indian Bureau of Mines vide |etter
314({3)/2011-MCCM{CZ Y MP/MS/PMCP-28,
dated 1171172011,

3.2 DPetails of Iast modifications:

I'h_'llnlng Plan /

Scheme |
i*  Scheme of]
Mining atong with
PMCP |

Period ! Appruval Reference
From | To ! 5
201G-11 | 2014~-15 | The Scheme of Mlmng & PMCP was appruved|

by Indian Bureau of Mines, Nagpur under:
Rule 12 of MCDR 1988 vide Iletter Mo, .'
J14(31/2009-MCCM{C2)/M5/40 dated!
22 03,2610, :

the Approved
Scheme of!
Mining alang with:
PMCP

e

M 7 Raju
ROF/CAL/ 19579474

1# Modi f‘catmn to! 2{]1 1-12 2014-15

‘the Indlan Bureau of Mines wvide

The approved Scheme of Mining was modlﬁedl
under Rulel0{1) of MCDR 1988 along with |
progressive Mine Closure Flan under Rule
23(B) of MCDR 1988, which was approved by |
letter)

i 314{3)/2011-MCCM{CZ)/MP/MS/PMCP-28,

~dated 1171172011,

b
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Mahagiri Mines (Chromite) : Scheme of Mining & P

approved by Indian Bureau of Mines, Nagpur under Rule 12 of MCD
letter No, 314(3)/2009-MCCM{CZ)/MS/40 dated 22.03.2010.

Reason for Madification:

While mining during the period 2010-11 in the eastemn part of the quarry, it was
found that the average width of ore body has increased from 11 mtrs to 27
mtrs. Alse in the western part of the gquarry, the top RL of ore body was found
at 204mRL instead of 201mRL, after detailed exploration was completed. The
bulk density of chromite ore has also increased from 3 tonne/m3 to 3.85
tonne/m3, after analysis of ore samples at Institute of Mineral & Materials
Technology {IMMT), Bhubaneswar, Based on these changed parameters of the
ore body, the reserve in the opencast mine was recalculated and found that the
opencast mining shall continue beyond the scheme period, i.e. 2014-15,
whereas it was earlier proposed that opencast mining shall continue for the
period of 3 years i.e. from 2010-11 to 2012-13 in the approved Scheme of
Mining & PMCP for the year 2010-11 to 2014-15. Since the bulk density
increased, the reserves of underground working projected in the approved

scheme of mining was also revised.,

In order to protect the hanging wall benches as well as the foothill at hanging
wall side, backfilling .has been commenced from the eastern end after extending
the quarry up to the opencast pit limit (185 mRL). It has also been decided that
the quarry shall be advanced towards western end and backfilling shall also ba
continued in such a way that exposure of hanging wall benches is restricted to
150 m.

Accordingly, with all these proposals, the approved Scheme of Mining was
maodified under Rule 10{1) of MCDR 1988 along with the Progressive Mine
Closure Plan under Rule 23(B} of MCDR 1988, which was approved by the
Indian Bureau of Mines vide letter 314 (3)/2011-MCCM({CZ)/MP/MS/PMCP-28,
dated: 11.11.2011.

EL"'. [\::II'
- I Lf_
M J Roju P Behera
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Mohagiri Mines {Chromite)

3.3 Review of approved Scheme of Mining for the period 2 ‘_!] 3,

Scheme of Mining & Progressive Mine

Closure Plan [2015-16 ta 2

2014-15 in respect of exploration, excavation, reclama

{A) Exploration;
Exploration during the 1* Scheme period (2010-11 to 2014-15)

Commitment - The borehcles proposed during the year 2010-11 and achievement

ara as under.

5l. | Proposed BH No | Co-ordinate | Coflar RL | Angle | Intersection | Tatal Mtrs.
MNa. ; Level{mRL)
PEH/MMC/20 | 8O07N/3936E | 206 | o0° 185 21
2 PBH/MMC/21 | 782N/3952F 214 g0° 185 29
3 PBH/MMC/22 | 782N/3893E 206 op? 185 21
4 PBH/MMC/23 | 756N/3908E 212 9P 185 28
5 PEH/MMC/24 | 757N/3B50E 206 20° 185 Y
6 | PBH/MMC/25 | 731N/3865E | 215 90° 185 T
7 PBH/MMC/26 | 731N/3806E 208 9g° 185 23
8 PBH/MMC/27 | 706N/3822E 216 90° 185 3
L I Total: { 204 |
Achlevement =
S1. | Proposed BH No | Co-ordinate | Collar RL | Angle | Intersection | Total Mtrs.
No. LevelimRL)
1 BH/MMC/20 | 807N/3938E | 201 a0° 185 16
2 | BHMMC/21 | 782N/3952E | 212 | 80° 185 27 |
3 BH/MMC/22 | 782N/3893E | 206 | 90° 185 21 :
4 BH/MMC/23 756M/3908E ;213 gpe 185 28
5 BH/MMC/24 | 757N/3850E | 206 90" 185 21
6 BH/MME F25 ?ﬁhfaa&SE 220 -_ 11 185 _‘_ 35 ;
i 7 | BH/MMC/26 | 731N/3806E | 211 . 90° | 185 26
i B BH/MMC/27 _"j.”:«;{_:ngﬁ,?észzlf S L P T
R S R =6 "

Reason for deviations, if any : Against & proposal of 204 mtrs, the lessee has

drifled 210 mtrs during the year 2010-11, so there is no deviation.

»
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Exploration during the 1* Maodification to the Scheme of

Mahagiri Mines (Chramite)

Scheme of Mining
Closure Flan [2

2014-15)
Commitment - There was no proposal of boreholes during the pe
g
2014- 15.
Achievement -
Surface Bore Holes
Sl | Drill Hole | Co-ardinate |Cross | Collar Bearing Incline Drilling True Width
No (Mo, Sectlon |[RL{m} | {degree)| ({degrea) langth {m] {m)
1 {MMCF2E | 4102E/1022N GG |173.00 150° 63" 67450 3.70
2 |MMC/25 | 4102E/1022N GG [173.00 150° 570 270 00} 6.00
3 [MMCFIL | 3903E/955N EE" |183.45 159° 57" 485.00 12.00
4 |MmMCfi2 | 3882E/000N EE' |175.00 150* &0 724.00 6.70
5 |MMC33 | 3748E/827N BB' |106.9& 1507 50° 325.00 .85
6 |MMU/34 | 3748E/H27N EB' |196.96 150° 60" 550.00 7.00
7 |MMCf25 | 36R0E/927N BE' | 170.63 150° 570 BH is Running .
. (Mot considerad)
MMC/36 | IBSBE/BBON cC | 196.06 150° 62" 471.00 13.50
MMC/37 | 3792E/952N o 16700 1500 57 687.00 7.92
10 [MMC/33 | a012E/1000N FF [178.48 150 57 559,00 11.00
11 [ MMCe (4012E71000N Fi" | 178.48 150° 62 951,00 10.50
12 |MMCHM0 | 3822Ef718N - 215.00 150° 74" B1.00 15.20
13 |MMC4) | 38S0E/700N - 222.00 150° s6° 83.00 14.90
Grand Total ES70.50 mtr.
Underground Bore holes
Drill o Drllling Laved of True
ﬁ'ﬂ Hole |Co-ordinate | Drilled RL {El‘ffﬂr:e“} [;““':_:g} length {intersection (mRL) | wigen
No. {m) g g (m) FW HW (m)
t | DD-1 |.3829E/704n | TR | g0 20up | 95.00 | 129RL | 129RL | 7.50
0
2 | DD-1A |38298/794N | o 0200, | 150° dﬁn 128.00 | 84RL | 84RL | 12.40
3| OD-3 [ 4024E/886M | o0t ] 150° | 230 up | 102.50 | 126RL F134RL 3.30
....... . : ; .
1] 3
¢ | oo favaarsmsen | o 2 L b 1500 | 10| 106,00 | 5RL | B3RL | 13.00
i
s o .
5 | DD-4 | 3998E/870N | MONINex)  ygge | 300 yp | 90.50 | 126RL | 129RL| 5.10
6 | op-aa | 3998E/870n 2™ Ueomex | 1500 [go down| 98.00 | B3RL | 82RL | 7.50
7 | DD-5 | 3036E/831n | PHTAnTR 4800 | jodown| 79.00 | 85RL | 85RL | 11.00
BERL Decline x- Jgo
8 | DD-5A | 3936E/BILN ot 150 dawn 120.00 35RL : 20RL | 15.00
Total 819.00 |
'ﬂ‘
[ Ti 2
M tju P Behe
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Mahagiri Mines (Chromite)

Reasons far devlations, If any:

bore holes from surface & 819 meters by 8 boreholes from un?iergIEmnd-‘tfuring
the period 2011-12 to 2014-15 (till Date 31st January 2015),

Mahagiri Mines {Chromite) is one of the captive mines for M/s Indian Metals & Ferra
Alloys timited. In order to support the enhanced ore requirement for the proposed
capacity addition of ferro chrome furnaces, the lessee has decided to enhance the
chrome ore production from underground workings at Mahagiri Mines
{Chromife) from the existing 3 lakh tonnes per annum to 6 lakh tones per
annum,

In order to have a production level of & lakh tonnes per annum from
underground workings in a consistent basis, the lessee intended to establish
reserve upto -400mRL, for which core drilling were done during 2013-14 to
2014-15 sc as to convert probable mineral reserve and mineral resources to
proved category.

{B) Mine Development

Mine Development during the 1* Scheme period (2010-11 to 2014~-15)

Open cast Working

The target and achievement of development in opencast working during the
year 2010-11 are as under,

Development {CuM) .

Year Proposal ' Achitevement

— - e o —

12010-11 - 2,00,%00 i 11,632 |

Reason for deviations, if any : In the scheme period, it was shown that the
average width of ore body is 11 m and the top RL is 201m. Accordingly
davelopment plan was made. During mining, it was found that the average
width of ore body is increased up to 27 m and top RL of the are body is also
extended up to 204m. Since the width of ore body is increased and the top RL
of the orebody is extended up to 204 mRL, the reserve has been increased by 2
to 2.5 times in the same portion. In the scheme of period of 2009-10, it was

I ju P@hﬁl
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Mahagiri Mines {Chromite) : Scheme of Mining & Progr faﬁe:ﬂuns

'l.h“' _,..
required during the year 2010-11. Mcreover, in order to avoid failure oS3

restricted to the permissible quantity. Hence, further developmen

wall benches, it has been decided to restrict the exposed benches up to a
maximum length of 150 m and extension of the quarry as well as back filling
shall be continued simultaneausly depending upon the required quantity of ore
raising.

Below Ground Working

During the 1™ approved scheme of mining, the actual achievement of Below ground

total development (in meter) for the year 20L0-11 was as fallows:
1 H

Total Development in Meters

Year Proposal Achievement
2010-11 , 7688.51 ! 102

Waste Generation In CuM

I

Year Proposal Achievement |
J

]

; 2010-11 I 9451.23 20440 r
Reazon for deviations, if any : During the scheme periad of 2010-11, below ground

development was proposed for 768.51m including decline progress of 415.51m.
Less development was achieved due to soft rock fermation, hence, only 102 mtr
of decline was progressed during 2010-11. Hence, in total development lagged
behind. '

Mine Development during the 1 Modification to the Scheme of Mining {2011-
12 to 2014-15)

Opencast Working

The target and achievement of development in opencast working during the
year 2011-12 to 2014-15 are as under.

) ;' T Devéxlropmemt {CuM}n_ | _—!
o Year 1I_ _P;;:.n.:;sal r Achieveﬁ;qnt “w
2011-12 | 70750 63928
| 2012-13 . savo0 76034.39 ]
_ 2013-14 : 118275 | 103745.24 k
201435 ! 179025 i (as ulnl g?ﬁlﬂd?n 14)
w7 amss T ssereaz
‘o _ ﬁ
MT nju | ' P Béhera
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Mahogiri Mines {Chramite)

no deviation. Gue to marginal less ore explnitaticn, the overburden excavation
has reduced marginally. It is evident that the mine was operated during this

period with a stripping ratie of 1.62, which is more than the proposed stripping
ratio of 1.46.

Below Ground Working
The target and actual achievement of below ground development {in meter} as

well as waste generation quantities {in CuM) for the year 2011-12 to 2014-15
are as follows:

Total Development in Meters
Year ; Propasal Achievement
2011-12 o 733 228.1
2012-13 20549 1561.58
2013-14 2000 506.12
2014-15 1371 (as on g?ig.zum
Total 763 1569.4 -
B Waste Generation in CuM !
Year h Proposal Achievement .
2011-12 ! 11848 3932 5
2012-13 . 16636 2475
01314 L aears | 7365
2014-13 14381 (As on 31.10.2014) |
[._Tota 59340 23203

{
% Je
M T Raju F Be
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Mahagiri Mines (Chromite)

Reason for deviations, if any :
Durj jo -

Cec'2008, states that * The mine working and the Underground development
work shall be restricted to the above water table, For working befow the water
table, a detailed hydro-geological study shall be carried out and prior
permission of the Central Ground Water Authority as welt as this Ministry shall
be obtained”. The ground water table was reported at 135 mRL (Annexure 3).

In compliance ta the above condition, development of the decline was restricted
above 135mRL, resulting in lesser development as proposed,

Durf a =1

-MoEF, Gowt. of India, accorded Environmental Clearance for working below
135mRL and commencement of production from the Underground mine vide
Letter No. J-11015/345/2007-1A.11(M} dated 29" October'2012 {Annexure 3).
Commencement of dedine development was made thereafter. Due to deday in
receiving above mentioned environment clearance, the development of decline
could not be progressed up to 116mRL and sinking of vertical shaft could not be
commenced beyond 145mRL.

Also, as per ‘Consent to Establish’ from State Pollution Control Board, Odisha,
Vide letter no. 502/Ind-I1-NOC-4891, dated 12.01.2009 (Annexure 5), the
underground development in oreé was restricted because of the restriction
imposed in the Consent to Operate order, which states that, “"The production of
chromite ore of quantity up to 73883 Tonne/Annum through opencast mining
with crusher and screening capacity 60TPH and development of underground
mining up to production stage”. In compliance to the above conditions, the
develpopment was restricted to waste drive only, so there was no development in
Ore in the financial year 2011-12 & 2012-13, which ultirmately affected the total

underground development.

T

P Behern
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Mohagiri Mines {Chromite) : Scheme of Mining & Progressive Mine

Closure Plan [2015-16 to 291%5251‘ ;

f’.."‘»?‘ o

A

od 2013-1 FAE A
:I PR r.r ;

As per the specific Condition no: {fii) of the Environment Clearanceﬂ fSauEd Tb{;.r ‘ -
MoEF, Govt. of India, Vide Letter No. 1- -11015/345/2007-1A.11 (M) Eated 2,9‘“,"'

Ao,

October'2012 (Annexure 3), which states that™ Forest Clearance for 2.4? ha of _

safety zone has not heen obtajned by the proponent. This Environmental
Clearance is subject to grant of forestry clearance for diversion of 2.47 ha of
safety zone within one year The project proponent shall deposit the NPY valye
for the entire mining lease area”, Due to this specific condition, the mining

activity was suspended for the perfed from 29.10.2013 to 03.01.2014, which
affected the oversll targeted underground development.

Also, the Consent to Establish & Consent to Operate was obtained from State
Pollution Control Board, Odisha, Vide letter no. ISE-BEIInd—II—NDC-—SEBZ datad
24.08.2013 & Letter No.3823/IND-I-CON-5331 dated 14.03,2014 respactively
(Annexure 5 & 6). Due to delay in receiving above clearances, the development
In ore couidn't he commenced, which also affected the overall targeted
underground development,

(C) Exploitation
' Mine Development during the 1* Scheme period {2010-11 to 2014-15)

Qpen cast Working '

The Ore production programme for the year 2010-11 and the actual
achievement was as follows.

f Productian (HT}- ;! Fmpnsal : Achievement

|2010-11 i 73,800 | 73,673

Reason for deviations, if any : The target and achievement of Ore Fruductlon from

opencast mine is more or less in accordance with the proposai,

L ——
] 'DiD 1
M T Raju F Be a‘%ﬁ'—b
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Mahagiri Mines (Chromite) : Scheme of Mining & Progressive Mine
Closure Plan [2015-}6 3%

Below Ground Working
The Ore production programme for the year 2010-11
achievement of was as follows:

Productfon in Toannes

Year Proposal Achlavement
2010-11 . 1323 Nil

Reason for devlations, If any : During the scheme period of 2010-11, Below ground
development was proposed for 768.51m including Decline progress of 415.5 m.
Less development was achieved due to soft rock formation, hence, only 102 m
of Decline was progressed during 2010-11. Hence, in total development is
lagging behind. In this scheme period no ore development have done so there
is no production.

Exploitation during the 1 Maodification to the Scheme of Mining (2011-12 to
2014-15)

Opencast Working
The Ore production programme far the period 2011-12 to 2014-15 and the
actuai achievermnent was as follows.

Production [Tornes) —I
Year Proposal Achié.vemmt
201i-12 | 76377 73630.670
2012-13 78,136 | 73327.760
2013-14 77,850 - 71544.530 |
| 2014-15 77,866 | 29525.37(As on 31.10.2014) |
. Total | “ato229 | 248028.33 B

{. “*-‘D
M T Raju T
RQP/CALI199/94/4 15 RGP/BBS/013/99/A



Mahagiri Mines (Chromite)} : Scheme of Mining & Progressi
Closure Plan [264

with crusher and screening capacity 60TPH and development of underground
mining up te production stage”. In compliance to the above conditions, the
production of ore from opencast working was. restricted up to 73883 tonnes per
annum upto 14.03.2014,

Below Ground Working
The Ore production programme for the period 2011-12 to 2014-15 and the
actual achievement is as follows:

_ Production {Tonnes) H]
Year Proposal Achievement ;
al 2011-12 2218 NIl
2012-13 28309 il
© 2013-14 114668 7438
2014-15 360000 (As 0:132?3.(1‘;3014)
Total 445195 14378.46 I

Reasoh for deviations, if any :

As per 'Consent to Establish' from State Poliution Contro! Board, Odisha, vide
letter no.502/Ind-1I-NOC-4891, dated 12.01.2009, the underground
development in ore was restricted because of the restriction imposed in the
Consent to Operate order, which states that, " The production of chromite ore of
guantity up to 73883 Tonne/Annum through opencast mining with crusher and
screening capacity 60TPH and develapment of underground mining up to
production stage”. In compliance to the above conditions, the development was
restricted to waste drive only, so there was no development in QOre for the
period up to 14.03.201t4. The Consent to Operate order for prhductinn from
underground workings including opencast has been obtained on 14.03.2014,
vide letter no. 3823/ IND-I-CON-5331 dated 14.G3.2014. {Annexure 6).

Py
@?:\J
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Mahagiri Mines (Chromite) : Scheme of Mining & Pregressive Mine
Closure Plan [2015-16 to 2019-20]

(D) Afforestation Programme
Afforestation Programme durlng the 1* Scheme period {20

and achievement made is indicated below.

Afforestation on bump Aﬂurest;t:;:iﬂ;;een Belt Total Afforestation |

) . [

Year Araa (Ha) Quartity (Noa) Araa [Ha.) | Quankity (Mos} |  Arga (Ha.) Quantity [Moa) “
Frop. I.l.chmr. Prop. | Achey. Prop, I Arhew, i Pri. Achev. | Pmp. | Achew. | Brop. | .l.cha:

' ! t - - 4 _4

ﬂlﬂ-ll [ 1 0.8 | 2500 2130[! 0.5 | 0.2 |125EI 410 | 1.5 1 3?50! 2590 |

Reason for deviations, if any ! The target and achievement of afforestation

prdgramme is less in sccordance with the proposal due to non-availakility of
dead end.

\ .
Afforestation Programme during the 1st Modification te the Scheme of Mining
{2011-12 to 2014-15)

The target and achievement of year wise afforestation programme proposed
during the period 2011-12 to 2014-15 are as under-

| |
. Afforestatlon [Graen Beht i
i
Afforestation on Dwnp Bulkding) ; Olhers Total Affarestation
e - : - : -
T mreauay | Quantity G oy | Quaetiy |, Haj | Canby | o Hay | Quoentity (Nos)
M=) ~ Thash | Mgl
Frop. | Achew. | Frop. | Achew, | Prop. | achey. | Prop. !.in:hw. Prap., | Achene | Prop, {Adm\r! Frog, im Frop. | Achew,
—_ ' 1 - : ! T
201132p - | - 7 - | 180 | 0.4 [ 038 {1000 925 ¢ Nl {042 | 1020 04 | 08 | 1000 2125 §
1203 - | - | -] - | D2 Nl , 500 450, Ni i 0.6 ; Nil (2059} 02 | 06 | 500 | 2509
2013-14 | -- . - [ 464 1 02 1023 500 1 485 | Ml | .- | il 5514' 02 {023 500 [ 1600
— . L - e ' ; — [ -+
| : ' oo b
201415 - ! | : : ' :
meon | 02| Ml SO0 WH | - ;- . |- | MG | N 700 02 | 01 | so0 | 700
11102014 i : ! i
_ : i :
. . . ! - .
Ttsl | 02 ®i |500| 644 | 0.8 | 061 12000 1280 Ni 102 ni i4a30| 1 | 173 | 2500| 6934 |
Reason for deviations, if any : The target and achievement of afforestation

programme is more or less in accordance with the proposal.

(e )
ol d
J Raju F Bekera
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Mahagiri Mines (Chromite} : Scheme of Mining & Progressive Mine
Closure Plan [2015-16 to 2019-20]

(E) Reclamation & Rehabilitation

Reclamation B Rehabilitation during the 1* Scheme of mining peri
to 2014-15)

achievement made are as under:

Year Reclamation ) Rehahliltaﬁiléﬂti]’ ‘j
Area in Ha. Quantity in LCuM Arza in Ha. RQuantity in Nca
B Target | Achieved Target A.i:hi!r:ed Target | Achieved | Target | Achleved
2:9 10-11| 2.87 0.1 1.0 0.13 Ml Nit Mil i Mil

Reason for deviations, if any : During the development of the mine, top of the
orebody was found at +201mRL against the projection at +194mRL and same
additional ore pockets were encountered resulting n increase of reserve as
estimated earlier, Due to production limit as specified in the mining scheme,
Enviranmental Clearance from MoEF & Consent te Operate from SPCB, higher
quantity could not be produced resulting in lesser development of the mine & in

turm lesser generation of overburden.

Reclamation & Rehabilitation during the 1st Medification toe the Scheme of
Mining (2011-12 to 2014-15)

The target and achievement of reclamation & rehabilitation as proposed during
the pericd 2011-12 to 2014-15 are as under:

. i Ren:lamatlcm ! Rehahlhtatmn
Bar T e -
' A.rea n Ha. Q!.Ial‘llit'y" In L CuH' A.rea in Ha | Quantrw in Hos
Targeuhchlevedl Target | | Achieved : Target | M:hleved 4_Tzwgpet. Achleued !
1 H P v ) ! 1
201112 | 099 ' 08 | 082 | 067 | Nl NI LT N
2012-13 0.4 } 0.4 | o1 | o078 ¢t 11 ! 011 | 2750 s 30[1 E
s -3 ST -
2013-14 | 1.1% .11 1.34 1.11 } 025 -+ 002 . ez2bh ?Er
- P P — : ! L o
2014-15 : . f ! i _
{up to .12 ¢ 197 7 193 : 1.15 I 6.3 , 0.2 | 750 335 |
31.10.2014) I i i | X ;
_ _!..._ __._.:....___l, " : B
Total 3.86 | 428 |, 5.1 | 371 i 1.85 0.33 i 4125 i 1295

s
2 )
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Mahagiri Mines (Chromite) : Scheme of Mining & Frogm:sive Mine
Closure Plan [2015- 1 b LD

.a-' [:,\

Reason for deviations, if any : o &
-

The target and achievemeant of reclamation in opencast mine i ymur
w -u.- .

accordance with the proposal. "*\ ,\, gt Targ
b Ry

The target and achievement of rehabilitation in opencast mi E_rggi#

comparlson to the proposal due to non-availability of dead end.

(F} Stabilization of Dump

Canstruction of Parapet Walls/ Retaining wall at toe of dumps (meters) :
Year ’ Target Achieved
2011-12 350 207 )
2012-13 436 f _ 421
2013-14 Nil ' NIl ~
2014-15 NH NIl
Total 786 : 628

Reason for deviattons, if any @
The target and achievement of Construction of Parapet Wails/ Retaining wall at

toe of dumps is more or less in accordance with the proposal.

M T Raju %‘ﬂ?{“
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Mahagiri Mines {Chromite)

(G) Control of Dust, Noise, ground vibration and any cther

features:

{a) Target and achievement

Target

Scheme of Mining & Progressive Mine
Clasure Plan [2015-16 1o 2019-20)

Achievements

Scheme of
Mining approved
on dated
11.11.2011,

Control of Dust: The
present method of water
sprinkling, dry fog system &
plantation etc  for  dust
SUppresson shall be
continued.

Control of Noise:
Implementation of =l the
precautionary measures for

contrel of naise shall be
continued.

Control of Yibration:

all the precautionacy

measures for contral  of
Vibration shall be continued.

To control the fugltive dust gendrated: -water
sprinkling is done by water tankers. Dry Fog
systemn has been provided in the Screening
plents & crusher Besides, the following steps
have been taken for control of Alr Poflution:

a) Green belt development in the surrounding of
| the mine lease hold area.

b} Green belt development at the over burden
dump area.

<) Avenue plantatlen inside mining lease hold
area.

Due care has been taken far the control of
ground vibration and sound poliution. Mining
equipments & plants are regularly checked &
properly malntalned to  minimise  sound
pollution. Since the strata is softer, frequency of
biasting is very less. One Rock breaker is used
ta break the hig boulders for minimising
the requirement of blasting. !'n addition, the use
of delay detonators and controlled blasting
techniques are belng practised, which help in

within the prescribad limits,

Regular menitoring  of the  enviconmental
|patameters are being conducted through a
I reputed Environmental consultant. The
parameters are found to be within prescribed
ilimits.

Water quality of surface,| There is ng mine pit water discharged,

ground water around the sitei outside durng thls perod. The surface runoff

and drinking water:

is allowed to settle 50 as to redure TSS, and

During rainy season, the surface if found to contain Hexavalent Chromium,
runoff water argund the qQuarry | then it is treated through ETP before final
shall be directed o 8 surnp and; discharge. The seepage water from dump

dizcharged to ouiside
after treatment through ETPs.

Seepage

M.

RQP/CAL/199/94/A

i1

water shall bei
continued to be treated in ETPs.
before discharging ¢utside the

the ML; and other areas are slso being treated in the

1 same procedure,

1

i Reguiar environmental monitoring is being
conducted in every season through a reputed
Environmental consultant. The parameters
are found to bg within prescribed [lmits.

ROP/BBS/013/99/74
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Mahagiri Mines (Chromite) : . Scheme of Mining & Progressive Mine

(H} Review of the compliance position of condition

imposed .
The modification to the Scheme of Mining for the period 201
was approved by IBM, vide their letter No.314(3)/2011-MCCM(CZ
11.11.2011, certain conditions. The major suggestions /stipulations imposed
while approving the Scheme of Mining are as below,

Condition Na. (xiii) : Yearly report as required under Rule 23&(2) of MCDR'S8
setting forth the extent of protection and rehabilitation works carried out as
envisaged in the approved Progressive Mine Closure Plan and if there is any
deviations, reasons thereof shall be submitted before 1st July of every year.
Compliance : Yearly report on protection & rehabilitation works carried out as
envisaged in the approved progressive mine closure plan is being submitted
regularly. A copy of the same for the year 2013-14 has been submitted vide our
letter No. IMFA/MMC/14/474 (Refer Annexure-22)

Condition Na.(xv) : A copy of the Environment Impact Assessment, Envimnrﬁent
Management Plan (EIA-EMP) as approved by MoEF (Ministry of Envirohment &
Forest) shall be submitted to IBM immediately after approval of MoEF.
Compliance : EIA - EMP report alongwith copy of environmental clearance of
Mahagiri Mines (Chromite) has been submitted to the Controller of Mines, IBM
on dated 24.12.2008. (Refer Annexure -23).

Condition No. {(xwi) : The Environmental Monitering Cell estéblished by the
company shalt continue monitoring ambient air quality, dust-fall rate, water
quality, soil sample analysis and noise level measuremeﬁts gt variaus stations
established for the purpose both in the core zone and buffer zone as per
requirement of Environment Guidelines aznd keeping in view IBM's circular
No.3/92 B 2/93 seascn wise every vear or by engaging the services of an
Environmental Laboratory approved by MoEF/CPCB, The data so generated shall
be maintained in & bound paged register kept for the purpose and the same

shall be made available to the inspecting officer, on demand.

e
20
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Mahogiri Mines (Chromite) : Scheme of Mining & Progressive Mine
Clasure Plan [2015-16 L

Campliance ; The lessea has adopted Corporate Environment Res
Environmenta) Monitoring Cell has been established under thi
structure and is headed by Chief of Mining. The Cell monitors théy )
data regularly. The Lessee has entrusted the job of regular (
monitoring to a reputed laboratary established at Bhubaneswar andd
by NABL & State Pollution Control Board (SPCB}), Odisha. The data so generated
have been properly maintained by the lessea to be shown te any authority /
Inspecting officer. Results are being sent regularly to IBM (Regional office),
MoEF (Regional office), IBM, Nagpur, MoEF {New Delhi) and SPCB, Qdisha.

3.4 Give status of compliance of violations pointed out by IBM

The violations pointed aut by inspecting officials of IBM under MCDR,1988 and
yearly review of the Scheme of Mining have been duly attended, The violation
letter received from IBM and respective compliance are given in Annexure — 7,
for the period from 2010-11 to 2014-15.

3.5 Indicate and give details of any suspension Jclosure/ prohibitory order
issued by any Government agency under any rule or Court of law:
No such order issued.

3.6 In case the MP/SOM is submitted under rules 9 and 10 of the MCDR'83
or under rule 22(6) of the MCR'1960 for approval of modification, specify
reason and justification for modification under these rules. -

Not appiicable.

Other points requiring attention in the interest of proper mine design,
development & conservation and environment & ecology of the area.

Mining Machinery

For enhancement of ore production to 6 Lakh tonnes per annum, underground
equipment of bigger capacity have been deployed. Diesel operated LHD of 10 T
capacity and LPDT of 25 T capacity have already been introduced, in addition to
currently used 6 T tapacity LHD and 15 T capacity LPDT, for foading and hauling

Cpm——
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Mahagiri Mines (Chromite)} : Scheme of Mining & Progressive Mine
Closure Plan {2015-16 +o 2019-20]

of Ore as well as Waste generated fram the Underground work g o

surface,

Scientific study for Back filling Material SLRES iR
Scientific study is being carried out through CIMFR for fexsik;uf‘fy;uf l.:s(eﬁﬁij}
opencast overburden waste material avaifable in abundance at\ﬁd;ndlé Mines
cement and used as backfill material for hydradlic filling of the blast hole stopes
of Mahagiri Mines (Chromite). Based on the mix ratio of overburden waste
material and cement as per the study report of CIMFR, filling plant to be
constructed at the surface along with pipeline network for supply of filling

material to underground stopes,

Ground Menitoring of Stoping Parameters by Instrumentation

It is proposed to monitor any potential ground movement during the stoping
operation by installing the requisite instruments and for this purpose lessee has
engaged CIMFR ta carry out the scientific studies. The main objectives of the
stape mon'itnring programme is to maintain safe operating conditiens to protect
personnel and equipment by providing advance notice of any ground
movements as well as to optimize the stope dimensions for maximization of ore
recovery with minimum dilution. The monitoering programme will utilize several
instruments, viz. Extensometer, Stress Cells, Cenvergence meters, load ceils &

Backfill Pressure Meter etc,

Increased Production Level from Below Ground Working

Mahaqgiri Mines (Chromite) is cne of the captive mines for lessee M/s Indian Metals
& Ferro Alloys. Limited. The present instatied capacity of captive ferro chrome plants
of Mfs IMFA is 187MVA, thereby producing 2.65 Lakb tonnes of ferrg chrome per
annum. The chrome ore requirement for the above installed plants is thus (2.7 x
2.7 = 7.29 LTPA ) around 7.2 LTPA, which is being planned to produce from
company's present Sukinda | Mines(Chromite} for 3.50iTPA, Mahagiri Mines
{Chromite) for 3.0LTPA and Muasahi Chromite Mines for 1.2 LTPA. Now Company is
planning to install 2 Mos of additional 4BMVA furnaces each, at Choudwar It is
planned to produce production from the first additional plant by FY 2017-18 and the
‘second additional plant by FY 2019-20. To meet the Chrome ore reguirement of the

proposed additional plants of M/s IMFA, it is ptanned to produce chrome ore from

Mahagiri Mines{Chromite) 4.0LTPA during 2018-19 & 6.0 LTPA during 2019-20.
mJ ju F Behéra
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Mahagiri Mines (Chromite) : Scheme of Mining & Prgfghs

1.06 O DE RAT

a} Brief escription on the topography, drainage pattern, vegetation,
climate, rainfall data of the mining lease area.

Tapography of MMC

Mining operation at Mahagiri mines (Chromite) having a lease area of 73.777
ha. has started on. 16.01.2006. The lease area is surrounded by Kaliapani
chromite mines of BAL in the West, Sukinda Mines (Chromite) of M/s IMFA Itd in
the North, area held by Govt of Odisha in the East and Mahagiri Demarcated
Protected Forest in the South., The mining lease area, lying in the foot of
Mahagiri hili is covered by quartzite in the sauthern extreme part, laterite
associated with quartzite in the centrat part and pyroxenite in the northern
extreme part. Patches of serpentinite are noticed in the central part. The
highest & iowest contour of the area is 330mRL & 147mRL respectively.
Regionat chromite band No VI of Sukinda Chromite hert. IS lying in the lease
area have a general trend of ENE-WSW dipping 75 to 80 degree toward SSE.
The southemn side of the lease area is very steep where as it becomes gentie
siope towards the nerthern side.

Drainage Pattern
The aree comprises of hilly and undulating terrain, The Daitari hill range is
located in the north and the Mahagiri range accupies the southern portions, The
central valley portions of the area is drained by Damsal Nala flowing in westerly
dlrection, It forms the main watershed of the study area. The entire drainage
originating from Diatari hills in north and Mahagiri in the south jpin Damsal
Nala., The drainage network present over the major portions of the study area is
sub-parallel except for the drainage emanating from DCiatari hilis over the
northern portion which is radial and dendritic in nature. The maximum elevation
of the study area is 600 m above mean sea level in the northern portions
{Diatari Hill} while the lowest is less than 100m above sea |lgvel in the west
central parts of valley, The only surface water source in this area is perennizl
Damsal Nala which is situated at 2.3 km distance from mining lease area due

north. The water flowing through this nala ultimately joins into the Brahmani

-
ar, .~ Pl _
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Mohagiri Mines (Chromite) : Scheme of Mining & Progressive Mine
Closure Plan [2015-16 +o 20

river. The lease area, represents undulating and hilly topography
linearly disposed mounds of moderate relief, The maximum elevati i
RL on the southern side while the minimum elevation is 147 mj
notthern portion of the lease area,

Vagetation

Out of 73.777ha lease hold area 66.380 ha. area comes under Forest block -27
of Sukinda Tahasil . In forest area naturaj trees like Sal ,Kendu, Bahada ,Harida
Karanja, Bela are grown. In addition we have planted Chankunda, Amba,
lamu, Neem, Karanja ,Sisu, Krushnachuda, Radhachuda etc in the reclaimed
ofc quarty benches, dead end slope of the 0O/B dump & also in safety Zone.

Total plantation done by the lessee in the lease area from 2006 to
31%.0ct. 2014 is given below in the tzble,

Year/ Area {Ha) ; No. of Plants
Location Quarry | Dump Safety Other | Total ‘
. _ ‘Zone
Already done 633 1 1.8 | 1.2 4.13 | 7.46 ’ 20212
(2s on 31.10.2014) [ | |

Climate

Tropical climate is prevailed in the lease area . During June to October rainy
season s influenced getting maximum rain fall in the area .In the last year
maximum precipitation is recorded in the month of August {i.e 533.69mm) in
the lease area. Winter is influenced from October to February . Severe cold is
prevailed during night. Hot summer is influenced from march to may. During
hot summer maximum temperature ranges frem 38 to 46degree Celsius,

Rainfall data:

Int this area rain falls during the period July to Qctober. The average rain fall in
this regien varies from 1300mm to 1600mm per annum. Th rain fall data
measured by the lessee for the year 2014 given below.

For the Year 2014

N - o1
Iﬁnnth lRaln faH i mrn _
January 0 - _
February 1 20.B3 !

—_———— B - e ———

March 36.74

T
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Mahagiri Mines (Chromite) : Scheme of Mining & Progressive Mine
Clasure Plan [2015-16 to g

April 4706

May 79.92

June 165.89

1] uly 442 .60

August 533.690

Septeamber 174.83 i
Octoher 173.91 o
Movember 0

Decermber 0O

Total 1675.53 [

b) Brief description of Regional geclogy with referance to location of
lease.

The Mahagiri Mines {Chromite) depaosit (forming the Eastern Central part aof the
old TISCO lease hold of Sukinda Valley) forms a part of famous chromite
bearing Sukinda.ultramaﬁ-: complex. The Sukinda ultramafics belong to the
metamorphosed rocks of Pre-Cambrian age. The rocks of the area are
associated with six sedimentary sequences separated by unconformities, The
Sukinda ultramafics belong to the second sequence of the succession forms a
major intrusive into the clder rocks and occur as intrusive. The stratigraphic
succession of the region is given in Table below.

STRATIGRAFHIC SUCCESSION THE REGION

-

Sixth Sequence JGran'rte i

Intrusive Contact |

. Shales Carbanatites .

: Shale lava and tuffs canglomerates . -‘
——————— : ;—-------—————————-----I.Jnconfnn'nity----—~——————————————~~-------~ :

Fifth Sequence !Gahl::ms, Ultrabaslcs and dyke Swarms Quartzites :

| Conglomerates i

e LR Uncenformity--—--------------—--=--nzmnmu- o

1 Fourth Sequence |Easa| Granite Intruslve Contact Manganese bearing i
| Shales I

"Iron Ore stage of Dunn"  Banded Hematite Jasper Shale |

— o— o '_'_;_TTL!“CDﬁfﬂfmiW"*'"_.'_'_:'::.'t:‘_‘_':::;";‘_'_._ ]

Third Sequence - Gabbro and Ultrabasics {intrusive) Lavas and ],

rinterbedded grits ;

1

.Conglomerates, arils. Sandstone

F oo -
" s
J- aju P [=4 y
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Mohagiri Mines {Chromite) : Scheme of Ming
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Second Sequence faranite and granite greiss {Intrusiv
Granaphyre {Intrusive)
Gabbro and Ultrabasic with chromite |
Branded Hematite quartzite
Bandad Hematite Jasper Conglomerate, ferruginous
shale and phylliites

A

.'
]

!

i

!

First sequence Metavolcanics  chlarite  schist  Quartzite, BHQ,
Banded ferruginious Quartzite, Mica Schist, Fuchsite

The ultrabasics are distributed with twa different types of metamorphic facies:
(a) Green Schist facies: Quartzite or Blotite hernblende-Granite in the northern
part. (b) Granulites facies : Assemblages in the southern part of the region.

The ultramafic suite of rocks of Sukinda area is a layerad complex of alternate
bands of Chromite, Dunite, Peridotite and Orthopyroxinite. The dunite-
peridotites are compietely serpentinised. The presence of numerous chert bands
in association with Chromite bands is the characteristic feature of the area. The
lower sequence of Iron Ore Super Group of the region has been folded into
syncline with gentle plunge to the WSW direction. The ultrabasics are intrusive
into alder sequence and subsequently co-folded. The area has been faulted
along the northerm margins of ultrabasic body.

The chrome ore mineralization is mainiy restricted to the ultrabasics and occurs
at six different stratigraphic ie';.rels. Band-I is the mast important chromite
bearing unit/member of the region. It extends for 2 longer distance and is the
thickest among all the bands. Band. - VI occurs in Mahagiri leasehold area,
which contains hard lump chrome ore.

c) Detailed description of geology of the lease area such as shape and
size of the mineralfore deposit, disposition various litho units

indicating structural features if any etc.

Not applicable for scheme of mining .{Only applicable for MP)

i~ %
M I aju ' F Be
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Mahagiri Mines (Chromite) ™ :
d) Prospecting / Exploration Agency:

! Name of prospecting / exploitation agency: Maheshm%
Limited

(13 Address: 21, CML Lane, Raniganj-713347,Dist Burdwan
{ny

E mall address: rajiv.ganeriwala@maheswaree.com
and phone no. 913412445446

a) Details of prospecting / exploration already carried out :

Year of
Exploration

Mo of
borgholes
cirllled

bocation

i Depth of bore
hole In mtr.

Total meterage

j pits, dimensians and

Mo. af

location

No.of |
Trenches,
dimenslans
and location

2005-2006 Q4

Frem
Surface

MMC/1= 181.75
MMC/3=135.83

MMC/3A= 152,17
MMC 5= 09,55

569.30

1]

Mit

2006-2007 10

Frum
Surface

MMC/2=120.00
MMC/3B=301.05
MMC4= 187,30
MMC/7=377.65
MMC/9= 51.70
MME/10=182.70
MMC/211= 249,50
MMC/12=301.15
MMC/14=315.45
MMC/15= 22,00

2108.50

il

Mil

2007-2008 07

From
Surface

MMC/e= 124,15
MMC/A=133,00
MMC/13 =B%.00
MMC/16=50.00
MM 7=20.00
MMC/18=20.00
MM/ 19=20.00

396.16

Mil

Mil

2008-20048

a

il

Hil

2005-2110

i

il

Mil

2010-2011 i B

Fram
Surface

MMC/20=165.00
MMC/21= 27.00
MM 22=31.00
MMZf23=24.00
MMCf2a=21.00 '
MMC/23=35.00
© MM 286=26.00

MM/ 27=36.00

210

2013-2014 3

Frarm
Surface

MM/ 28=674.50 |

ued
oo-1 =95.00
DO-1A= 128.00 |

2014-2015% 17 '
[Up to 31% !
Jan 2015)

MT aju
ROP/CALF199/94/ A

Fram
Surface

MMC/31=485.00 |

| MMCF32=724 00 -

MM 33=325.00
MMC34=550.00

MMCIG=471.00 .
MMC/37=587.00 ¢
S MMC/38a559.00 !
s MMC-3g=951.00 °

§ MMC/a0=81.00

|
MMC/29=270.00 |

894,50

-Nil

Mil

Mil

5?92..[.].13

Hil

P Behera
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Mabagiri Mines {(Chromite) : Scheme of Mining & Progresaiv

' | MMC/41=83.00 |
i : uaH '
. BO-3 =102.50

! } DD-34=106.00
| | DD-4a30.50
|

DO-5a?8,00
DO-54=120.00

|
DO-4p:=958.00 i
i

Total 49 90973.45

* In the FY 2014-15, we have not considered the bore hole no. MMC!BS of
633m, a5 the hole is continuing.

f) The surface plan of the lease area on a scale of 1:1000 or 1:2000
with contour interval of maximum of 10m depending upon the
topograpphy and site of the area duly marked by grid lines showing
all features indicated under rule 28(1){a of MCDR 1#53}.

The surface plan of the lease area has bean prepared on & scale of 1:2000 with
contour interval of 10m duly marked by grid lines showing all features indicated
under rule 28{1){a of MCDR 1988) the same is shown as Plate No 04.

g} The gealogical plan showing details of exploration already carried
out along with supporting data for existence of mineral, locations
proposed exploration, wvarious litho units along with structural

features, mineralized/ ore zone .

Geologicai plan has been prepared taking the surface plan prepared on a scale of
1:2000 specified under para 1.0m(f} of part A of the format as the base plan.
- The detatls of exploration already carried out along with supporting data for |
existence of mineral, locations proposed exploration, various [itho units along
with structural features, minerafized / ore zone with grade variation have been
marked ¢n the geological plan along with other features indicated under Rule 28n
(1) {b) of MCDR 1988. Refer plate no 03.

h) Geological sections on natural scale of geological plan at suitable
interval across the lease area from boundary to boaundary.

Geclogical sections has been prepared on 1:1000 scale of geoclogical plan at

suitable j Eewal across the lease area. Refer plate no MMC/05.

JI Dy
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Mahagiri Mires (Chromite)} : Scheme of Mining & Progressive Mine
Closure Plan [2015-16 ta 2019-20)

i) Future programme of exploration with due justification (duly marked
on Geological plan year wise locatien in different calours) taking into

consideration the future tentative excavation programme-ffahiaiii

next five years.

strike length of the Band VI ore body existing within the lease boundaries has
been established by way of core drilling as per the expioration proposed in the
approved Mining Flan and Scheme of mining.

To comply the Ministry letter 23™ Dec 2010 it is proposed to do the geophysical
prospecting by Gravity method & Geochemical prospecting to cover the balance
unexplored area of 46,047 ha, to know the existence of any chrome ore bodies
during the year 2017-18. Depending on the anemaly zones if any found in the
geaphysical & geochemical prospecting, core drilling shall be done.

Future programme of exploration by core drilling in the Scheme Period (2015-16
te 2019-20) is given below,

MNa. of . HNo. of
No of boreholes - Tota! pits,dimens| Trenches, .
Year {Core/RC/OTH) Grid interval meterage ions and | dimensions,a Justification
volume nd volume
Ty know the
AL per . .
- ot _ precise location,
2015-16 4nos avmta!?gty of 280 geametry in G1
- = level.
2016-17 - - . - _ -
. A% per Ta canvert the
A017-18 1nos avallabllity of 15 - G2 catagory to
site G category,
A= per - To convert the
2018-19 nos availability of 220 - - G2 category to
site Gt categc_:rv.
AS per
2019-20 3nos availability of 505 - - - do-
site
Tetal IQES_ 1 1110mtr

ot
M J Raju P Be
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Mahagiri Mines (Chromite)

Details of proposed exploration programme

No of boreholes
Year (Core/RC/DTH) S5ec. Collar RL Angle
2015-16 FBH -1 AA 85mRLdrive oo
PEH- 2 GG 85mRLdrive oo 30 BSmRL ore body
PBEH- 3 BlB1l' | 75mRL decline | 329 down 120 25 mRL ore body
PBH -4 FF* EdsrmL 64° down 100 12mRL ore body
2016-17 - - - - -
2017-18 PEH - 5§ EE' -28mRL decline 299 105 -75mEL ore body
2018-19 FBH-& cC' -39 RL Declineg 8% down 100 -50mRL ore body
FBH-7 GG 25mBL drive 640 ! 120 -S0mRL are bhady
2019-20 PBH-8 BB' | -35mRL drive 679 1 170 -155mRL gre body
. . H = 155mRL ore
- - o
PBH-2 ) FF ASmRL drive 68 | 170 body
PBH - 10 ce ';221?;2'* 360 165 | -250mRL ore body
Total 10 nos 1110mtr
i) Reserve and resources as per UNFC with respect to the threshold

value notified by IBM. Area explored under different level of

exploration marked on the geological plan and UNFC code for area
considered for different categories of reserve/ resources estimation.

Lease area explored as per UNFC norms is given below in the table
The threshold grade has been kept as 10% Cr;0; as per IBM guidelines and
based on the usability of ore at captive plants, the cut off grade has been fixed

at 30% Cra0s.

Dy

M TIRaju P Behera
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Mahagiri Mines (Chromite)

S II
i ; g0 ARG
':'- - v _'.; .y
Name of the mineral : Chromite 1‘\-{?5 o
Total Lease area explored as per UNFC nﬂﬂpﬁ}ﬁf .&G’bmj'ﬁ'fnts
g | Nameof | -2 norms {in Ha) Inglud, g reaidis for
Nc: the Lease area noita{:.!l_?,].ng out the
& owner (in Ha) C= D+E+F+0G exploratian as per
UNFC norms
Other lease
Gl G2 G3
level level | level area/unexplor
ed area
A C D E F G H
Exploration has  been
carried out as p2r the
proposed exploration in
the approved scheme of
Mahagiri mining. The  balance
Mines unexplored area shall be
{Chromite} axplored by
1 Owner- F3.F¥F | 272.730 0 0 46.047 geophysical 2
M5 IMFA Gegrhamical prospecting
LTD during 2017-18, based
an the rasutt of
anomallies for chrome
zone the bore holes shall
be proposed.

Summary of reserve and resources as per UNFC with respect to the threshold
value notifieg by IBM furnished in the tabular form.

{A)Total Measured Mineral Resources {331)

Measured Mineral | Proved Mineral Fea.v._i.hlit-,r Mineral
Category | mRL considered | Resources {(331) | Reserve(l11) | Resources {2i1) in
in Tonnes inTonnes Tonnes
Opencast | Surface to 185 RL 160311 13912% 31762
Under ground !
sill Pillar | 185 to 135 RL 2102557 17713 ' 2084844
Block 1° | 135ta85RL 1693806 1651937 T 41869
Sill Pillar 85 to 75 RL 270077 270077
Block 2 7R to 25 RL 1232194 1201876 ) 3031E
Total = "~ 5459545 3000655 B 2453890
, M J'Raju P Be _“
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Mahagiri Mines (Chromite)} : Scheme of Mining &:-Ffo
Closure Plan [2(A5

{B) Total Indicateded Mineral Resources (332)

Category | mRL considered | Indicated Mineral Probable
Resaurces {332) Mineral
In Tonnes Reserve(122]
] inTonnes
Opancast Mil - - -

Underground |
Crown Pillar | 25to 15 RL 211385 211365

Block 3 15 to -35RL BaE0139 858483 ; 21656
Crown Pillar | -35to -45RL 176137 * ‘ 176137 |

Block 4 -45 to -95 RL 880139 1 858483 21656 I
Crown Piflar | -95 to -105 RL 176137 176137

Block 5 - 105 ke -155 RL T 8280139 858483 21656
Crown Piltar | - 155 to -165 RL 176137 ! 176137

Block 6 | -165to-215RL | 821463 801250 20213
Crown Pillar | -215 to -225 RL ._164395 164395

Bloack 7 =225 to -275 RL B2ide3 801250 20213 o
Crown Pillar | -275 ta -285RL .152652 152652

Block 8 - 285 v -2335 RL 702787 744018 18769
Crown Pillar | ~335 to -345RL 140910 140810

Black o -345 t0 -395 RL 704111 GBO7BG l 17325 -

Tntadlﬂ_d_ 6947974 S60B753 : 1339211

A feasibility study report along with financial analysis for economic viability of
the deposit as specified under the UNFC field guideline is given as Annexure -2,

& Trage p;zgf\’
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Mahagiri Mines (Chromite)

Scheme of Mining & .'-"I"ta|5rr'i!:s|':‘mr;ec Mine

Closure Plon [2015-1

k} Detailed calculation of reserves/ resources

By Lonaitudinal secti thod

Avg. Width considered for estimation of reserve

Cd

Category ] MEL considerag T-5ection considered ! Avg. width _]
O/C Mine
GL | Surface to 185RL | AR’ 8 BB’ f 13.0m
Below Q/C
G2 185 to 135 RL AA' to GG' ' 18.0 m ;
| o
Gl 135 to 85AL | AN to GG ] 14.5 m
h ! i H
Category MRL considered 1 T=Section cnnsidéred _Avg. width ]
G2 85 to 75 RL AA' to GG’ 11.5m
G2 75 to 25 RL AA' to GE' 10.5 m ]
Gz 28 te 1S RL AA' 1o GG 9.0 m
G2 15t =35 KL AA' to GG 7.5 m
G2 -35to -45 AL AN to GG 7.5 m
G2 -45 to -85 RL AA' to GG' 7.5m
G2 -95 to -105 RL 88" to GG 7.5m
- G2 - 105 to -155 RL BB' to GG’ 75m
,' G2 - 155 to -165 AL BB' to GG’ Ir 75m !
L . - : : S -
I G2 -165to -215 RL BE' to GG ' 7.0m
e - i . !_ __I. —_ fp—
G2 . -215t0 -235RL | BB' to GG' ! 7.0m |
L. ; ; . o -
[ 62 | -225t0-275RL | BB' to GG’ | 7.0m
| G2 -275 to -285RL | BB' to GG' 6.5 m
[ — — L J—
! G2 - 28510 -335 AL } BB' to GG' f 6.5 m
i G2 . -335to-345RL ! BE' to GG' 6.0 m
- - i oo — . _]
| G2 34560 395 AL | BB' to GG' 6.0 m i

Note - 1) Width of ore body along T section AA' 15 not considered below -95mRL.
2) Width of ore body along T. section DD' is not considered below 25mRL

& ek
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Mohogiri Mines (Chromite) : Scheme of Mining &
Closure Plan [20

of core samples analyzed in Institute OF Minerals & Materials
Bhubaneswar on dated 12", May 2011. The average value condi
{ Refer Annexure — 28)

The average width of the ore body for Band-VI is taken as per the drilled boreholes
Intersecting the ore body |, in sewven different sectipns viz. AA'B-
B, CC, 0D EE FF' GG HH'. The strike influence of the ore body Is considered as 610
m. For estimation of geo.logical reserve , calculation has been done by taking into
consideration the longitudinal secticnal area. The longitudinal sectional area s
multiplied with the avg. width of ore body to obtain the ore volume. Tonnage
Factor of 3.85 is multipfied with the ore volume to get the geological reserve,
" The parmmeters considered for calculation of reserve for both Dpencast and below
opencast are described below in Takle no. 3.3 .

Table Noa. 3.2: Parameters considered for Reserve Estimation

Category |Parameters Band-¥v1 ;
consldered Opencast Balow Opencast i

=y Lewel 205 mALto 1B5 mRL 185 mALto 25 mEL
Surface & UJ/G{2,25,27.40.41 1,2,3,3A,38,4,5.7,10,12,25,2 |
Bore Holes 9,.DD-1&1A, OCD-383A,0D0-4|
considered. a4-A, DD-5, |
Influence in|The strike influence has{The strike influence has been%
strike direction been considered 50 -|considered 100 - 200m for’
[100m for total strikejtotal strike length of 510mi

rlength of 222m based on|based on the BH intersection, |
'the BH intersection, jreferring L-section along XYZ. i
.exposed ore bench of :
"3/C working, referring L-
i section along XYZ

L Influence in Dip:25-50m upto UPL of}100m frem  +185 mRL Lai

i direction +185 mRL lupto 25mRL
Dip of the Ore 78° to 80° towards S-W ;?5“ to 84° :
body : S .
Avg. Width of crre|13m 11.5 to 18m
bOdv P Y |
Grade of the 5 +30% +30%
deposit ! . e
Tonnage Factor  {3.85 o 3.85
F[/ -
v - @f’%
¥ Raju P Behava—
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Mahagiri Mines (Chromite)}

Scheme of Mining & Progressive Mine
Closure Plan [2015-16 to 2019-20)

Category |Parameters considered

Opencast

G2 Level

Bore Holes considerad

Strike length considered

Influance in Dip direction

- 100m to 200 merffrom 25 mRL

to -395 mRL)
Dip of the Ore body - 75° to 84°
Avg. Width of Ore body - 11.5 to & mtr
Grade of the deposit - +30%
Tonnage Factor - 3.85

Details of Opencast Reserve {331)
[a] Measured Mineral Resources (331) of Band -VI between surface to 185 mRL

Bare Hole Considered

BH No - 2, 25,27,40,41

Strike Length of the ore body 222 m
Lon. Secticnal area 3215% zq.m
Average width of the ore body 13m
Tonnage Factor 3.85

Total Reserve in Tonnes

160911, Grade- +30% Cr203

[b] Proved Mineral Reserve (111} of Band -VI between surface to 185 mRL

{(0/C UPL)

Bore Hole Considered

BH Mc - 2, 25,27,40,41

Strike Length of the ore body 214

Lon. Sectional area 2580 sq. rntr

Average width of the ore body “13m - _ ]
Tonnage Factor T 3.8B5

Total Reserve in Tonnes ) 129129, Grade- +30% Cr203 N

{c). Feasibility Mineral Resources(221) of Band-VI between surface to 185mRL

{safety zone area and left out bench) =31782 Tonnes

M J Rdju
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Mchagiri Mines (Chromite) : Scheme of Mining & Progressive Mine
Closure Flan [2015-156

Details of Reserve below apencast (321)

[d] Measured Mineral Resources (331) of Band -VI hetween 18
{opencast UPL) to 135 mRL {Sill Pillar)

T. Section Considered AA' BB, CC', OD' EE' FF',GG'

Strike Length of the ore body inm 610

Longitudinal sect .area 30481 sq.mitr

Average width of the ore body inm 18m

Tonnage Factor 3.85

Total Reserve in Tonnes 2112333

Mined out during 2014-15 9776 Tonnes

Balance Mineral Resource 2102557 Tonnes , Grade- +30% Cr203

(d1) Proved Mineral Reserve (111) at 145mRL monitoring drive { behween 185
to 135 mRL) = 17713 MT

{595x%4x3%3.85=27489 Tonnes - 9776 MT mined out during 2014-15 till Oct.2014
=17713 MT)

(d2) Feasible Mineral Resources between 185 to 135 RL (221) = 2102557
Tonnas.

[e] Measured Mineral Resources (331) of Band -VI between 135 mRL to 85
mRL {1* Stope Block)

T. Section Considered AR' BB, CC, DDV, ER ,FF', GG’
| Strike Lengthy of the ore body inm &10
Lon. Sect. area . | o 30481 sq.mtr
Average width of the ore body in m o 14.5 i
T-:mna-éé Factor - 3.85
“'f;tal Resewe;n Tonhes 1701602
Mined out during 2014-15 in Tennes " |7795.81
Balance Measured Mineral Resource in Tonnes 1693806.1%2, Grade- +30% Cr203

y
6 D)
!{ 1 — =
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Mahagiri Mines (Chromite)

[f] Proved Mineral Reserve (111} of Band -VI between 135 mRE to ¥

{*" Stope Block)

Scheme af Mining & P
Closure Plan [201..7?-

£_"1:5

T. Secticon Considered

AA' BB',CC'DD' EE',FF, GG’

Strike Length of the cre body 5o5m
Longitudinal sect. area 29731sq.m
Average width of the ore body in m 14.50
Tonnage Factor 3.85

Total Reserve in Tonnes 1659733

132mRL during 214-15

Mined out reserve due to development at

7755.81 Tonnes.

Balance Mineral Reserves in Tonnes

1651937.19

. Grade- +30% Cr203

[g] Feasibility Mineral Resource {221} of Band -¥1 between 135 mRL to EEmRL
(Safety zone area ) = 41869 Tonnes

{h)Measured Mineral Resource (331) of Band -VI between 85 mRL to 75 mRL
{Safty zone area & crown pillar )

T. Secticn Considered AA' BB CC'DD" EE,FF,GG'
Strike Length of the ore body 510m

Lorgitudinal sect. area £100 sq.mtr

Average width of the ore body inm 11.50

Tunnage Factor B 3.85

Total Reserve in Tonnes B o 270077 , Grade- +30% Cr203

H'] Feasibility Mineral Resource {221) of Band -VI between 35 mREL to 75 mRL
{Safty zone area & crown pillar ) = 270077 Tonnes,

hIP =N
% D
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Mahagiri Mines {Chromite)

Scheme of Mining & Progressive Mine
Closure Plan {2015-16 o 2019-20])

[1] Measured Mineral Resources (331) of Band -VI batwee ﬂﬂ%l =
{2™ Stope Block) K P

T. Section Considered AA' BB, CC'DD EE‘,FF',GK‘,"%}?
Strike Length of the ore body inm 610 Q"?‘. -

Lon. Sect. area 30481 sq.mtr S ;
Average width of the ore body in m 10.5

Tonnage Factor 3.85

Total Reserve in Tonnes 1232194 |, Grade- +30% Cr203

[i]1 Proved Mineral Reserve {111) of Band -VI between 75 mRL to 25 mRL

{2, Stope Block)

T. Section Consldered

AA',BB',CC'DD’ EE',FF, GG’

Strike Lenath of the are body 595m
Longitudinal sect. area 29731
Average width of the ore body inm 10.5
Tonnage Factor 3.85

Total Reserve in Tannes

1201876 , Grade- +30% Cr203

[k] Feasibility Mineral Resource {221} of Band -VI between 75 mRL to 25 mRL
(Safety zone area ) = 30318 Tonnes

{1 } Prefeasibility Mineral Resource (222) of Band -VI betweean 25 mRL to 15

mRl

{Safety zone area & crown pillar )

T. Section Considered AL BB, CC', EE'FF GG’

Strike Length of the are body &10m - __!
Longitudinal sect, area &100 sq.rmtr

Average width of the ore body in m o

Tonnage Factor z.85

Tokal Reserve in Tonnes

211365, Grade- +30% Cr203 }

I's
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Mahogiri Mines {Chromite}

i L“
[m] Indicated Mineral Resources (332) of Band-VI between 15411Rl. f

{3™ Stape Block)

Scheme of Mining & Progressive Mine
Closure Plan [2!‘.'.'!15-1& tf?ﬂl? 20]

z.r & --1

T
/m

ﬂ_H E.u.L. l!'-'

.....

|-~4'-"

T. Section Consldered AA'BB',CC', EE',FF',GG' \ ha —1:? ‘;;»b
Strike Length of the ore body in m 610 Y

Lon. Sect. area 304381

Average width of the are body In m 7.5

Tonnage Factor 3.85

Total Reserve in Tannes B30139 , Grade- +30% Cr203

[n] Probable Mineral Reserve (122) of Band -VI between 15 mRL to -25 mRL

(3" Stope Block)

T. Section Considered AN BB',CC', EE' FF',GG" -
Strike Length of the ore body 595m F
Longitudinal sect. area 29731 sg.mir

Average wldfh of the ore body nm 7.5

Tonnage Factor 3.85

Total Reserve in Tonnes 858483, Grade‘—dﬁﬂ% C-r-203

[o] Prefeasibility Mineral Resources (222} of 8and -VI between 15 mRL to -35
mRL{Safety zone area ) = 21656 Tonnes

{p) Prefeasibility Mineral Resource{222) of Band-VI between -35 mHL to -45

mRL {Safty zone area & crown pillar }

AA' BB, CC

.

."'—-’____.-"
il aju
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T Sectmn Cunsldered EE‘ FF'.GG'

Strike Length of the ore body Elnm a

L-:.::_i{gqtudlnal sect. ared - B G100 sq.mtr o T

Average width of the ore bady in m 7.5 o J:

Tonnage _Fact-a.::r“ﬂh"__ - 3155_" i o i
|

Total Resewe_i-r‘:_mnnes 176137 !

Grade- +30% Cr203

v
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Mahogiri Mines {Chromite)

[q] Indicated Mineral Resources {332) of Band -VI betwee

mRL (4" Stope Block)

T. Section Consldered

Strike Length of the ore body In m 610

Lon. Sect. area 130481 sq.mtr

Average width of the ocre body in m 7.5

Tonnage Factor 3.85

Total Reserve in Tonnes 880135 , Grade- +30% Cr203

[r] Probable Mineral Reserve (122} of Band -VI between -45 mRL to -55 mRL

{4™ Stope Block)

| T, Section Considered

AA' BB' CC' EE' FF',GG'

Strike Length of the ore body 595m

Longitudinal sect, ares 29731 sq.mer

Average width of the ore body In m 7.50 :
Tonnage Factor 3.85 |

Total Reserve in Tonnes

858483 , Grade- +30% Cr203

[5] Prefeasibility Mineral Rescurces {222) of Band-V1 between -45 mRL to -95
mRL {Safety zone area ) =21856 Tonnes

{t} Prefeasibility Mineral Resources {222) of Band-VI between -95 mRL to

-105mRL {Safety zone and sill pillar area 3

IT. Section Considered

B8, CC', EE'FF GG’

5Strike Length of the are body

&1am

iLongltudinal sect. area

.GIGD“SC].!'HU

Average width of the ore body in m

7.50

Tarnnadge Factor

3.85

Total Re-serve in Tonnes

176137 , Grade- +30% Cr203

P

J Raju
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Mohagiri Mines {Thromite)

[u] Indicated Mineral Resources (332) of Band -VI between -105

mRL (5" Stope Block)

T. Section Considered

BB',CC', EE',FF’,GG'

Strike tength of the gre body In m

610

Lon. Sect, area

30481 sq. mir

7.5

Average width of the gre body In m
Tonnage Factar 3.85
Total Resenre in Tonnes Grade- +30% CréOB

880139 ,

[v] Probable Mineral Reserve {122] of Band -VI between -105 mRL to -155

“mRL {5'™ Stape Block)

T. Section Considersd

AA',BB',CC', EE',FF',GG'

Strike Length of the ore body

Lo95m

Longitudinal sect, area

29731 sq. mir

Average width of the ore body in m 7.50
Tonnage Factor 3.8%
Total Reserve in Tonnes 858483 , Grade- +30% Cr203

[w] Prefeasibility Mineral Resources (222) of Band -VI between -105 mRL to
-155 mRL(Safety zone area ) =21656 Tonnes

{x) Prefeasibility Mineral Resources (222} of Band -VI bhetween -155 mRL to
=165 mRL{Safet'f Fone and sill pillar area )

T 5E|:t|un Considered

| Strike Length of the ore L‘:E’f

BR',CC', EE',FF' GG’

" 1610m

Longitudinal sect. area

Tonnage Factor

Total Reserve In Tonnes

A

M T Raju
ROP/CAL/199/947A

Average width cnf the ore body in m

i 5104 sq.mtr

13,85

7.50

(176137, Grade- +30% Cr203
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Makegiri Mines {Chromite)

{y) Indlcated Mineral Resource {332) of Band -VI between -165

miL.

T. Section Considered

BB',CC" EE',FF,GG'

Strike Length of the cre bady 610m
Longitudinal sect. area 30481 sq.mtr
Average width of the ore body in m 7.00
Tonnage Factor 3.85

Total Reserve In Tonnes

B21463 , Grade- +30% Cy203

(z} Probable Mineral Reserve (122) of Band -VI between - 165 mRL to =215

mRL.

T. Section Considered

BB',CC', EE'FF,GG'

Strike Length of the ore body

595m

Langitudinal sect. area

29731 sq. mtr

Average width of the ore body in m 7.00
Tonnage Factor 3.85
Total Reserve in Tonnes 801250, Grade- +30% Cr203

({z1} Prefeasibitity Mineral Resource (222) of Band -VI between - 165 mRL to
-215 mRL (safety zone) = 20213 Tohnes

{z2} Prefeasibility Mineral Resource (222} of Band -VI between - 215 mRL to
-225 mRL {safety zone and sill pillar)

|IT. Section Considered

}BB',CC', EE',FF GG’
IStrike Length of the ore body 6lom
i.i_.o-r-ugitudlnal secf: area Elcrﬂdshq_ m;r
‘E@ﬁ;@mmHMmemﬂhﬁ' 7.0 T
iTﬂnnagE Factor a 3.85 ) o

E;Totat Reserve In Tonnes

M Jtaju
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Mahogiri Mines (Chromite) : Scheme of Mining & Pro
Closure Pfan [2015-1

{(z3) Indicated Mineral Resource (332) of Band -VI between - 22 ;
mRL.

T. Sectlon Considered 88",cC,’ EE'FF,GG"

Strike Length of the ore body Esmm

Longitudinal sect. area - ;;30481 sq.mtr

Average width of the ore body | m i?

Tonnage Factor 3.85

Total Reserve in Tannes 1821463, Grade- +30% Cr203

{z4) Probable Hmeral Reserve({122) of Band -VI between =225 mRL to =275
mRL.

T. Section Considered - BB' CC,' EE',FF',GG'
Strike Length of the ore body 595m
Longitudinal sect. area 29731 sq.mbr

Average width of the ore hady in m 7

Tonnage Factor 3.85

Totzl Reserve in Tonnes 801250, Grade- +30% Cr203

(25) Prefeasihllltv Mineral Resource (222) of Band -V1 between - 225 mAL to
-275 mRL {safety zone) = 20213 Tonnes

{z86) Prefeasibility Mineral Resource (222) of Band -"I;\‘I between - 275 mRL to
-285 mRL (safety zone and sill pillar]

T. Section Considered BB',CC,' EE' FF ,GG'

Strike Length of the ore body &10m

Lu_ngitudlnal sect. area- 6100 sg.mir

Average width of the ore bc:-d‘y-" in m 6.5

Tonnage Factor [ 3.85

Total Reserve in Tonnes 152652 Gﬁde— +30% Cr203

M T Baj P Behera
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Mohagiri Mines (Chramite)

{g:-
(z7} Indlcated Mineral Resourca (332) of Band -VI between - 28 £1

mRL.

Scheme of Mining & Pregressive Mine
Closure Plan [2015-16

T. Section Considerad

B8',CC,' EE' FF ,GG'

Strike Length of the ore body

&10m

Longitudinal sect. area

30481 sq.myr

Average width of the ore body in m

6.5

Tonnage Factor

3.85

Totzl Reserve in Tonnes

762787 |, Grade- +30% Cr203

{z8) Probible Minerat Reserve(122) of Band-VI between -285 mRL to -335

mRL.

T. Sectlonn Considered

BB',CC,' EE',FF,GG"

5trike Length of the ore body 585m

Longitudinal sect. area 29731 sg,mir

Average wfdth af the ore body inm - [B.5

Tonnage Factor 3.85

Total Reéerve in Tonnes . 744018 - | Grade- +30% Cr203

(z9) Prefeasibllity Mineral Resource (222} of Band -VI between - 285 mRL ta
-335 mRL (safety zane) = 18769 Tonnes.

{z10) Prefeasibility Mineral-Resource {222} of Band ~VI between - 335 mRL tn
-345 mRL (safety zone and silf pillar)

T. Section Considerad BB' . CC,’ EE',FF‘,GG‘

Strike Length of the ore body 610m ..

Longitudinal sect, area 6100 sq.mtr

Average width of the gre body In m & ]
Tonnage Factor 3.85

Total Reserve in Tonnes

140920,  Grade- +30% cr203 |

e,
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Mahagiri Mines (Chromite}

{z11 ) Indicated Mineral Resource {332) of Band -VI between -

Scheme of Mining & Progressive Mine

-395 mRL.

T. Section Considared Be' CC,' EE' FF' =G’

Strike Length of the ore body 610m

Longitudinal sect. area J481 sq.mtr

Average width of the are body in m &

Tonnage Factar 3.I85

Total Resarve in Tonnes 704111 Grade- +30% Cr203

{z12) Prohahle Mineral Reserve (122) of Band -VI hetween 345 mRAL to =355

mRL.,

T. Section Considered

BB',CC,' EE'FF’,GG'

Strike Length of the ore body

595m

Longltudinal sect. area

29731 sq.mir

Average width of the ore body In m

6
Tonnage Factor 3.85
Tokal Reserve In Tonhes 686786 | Grade- +30% Cr203

(z13) Prefeasibility Mineral Ressurce (222) of Band -V1 hetween 345 mRL to

-395 mRL {safety zone} =

ROP/CAL/ASI/94/A
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Mahagiri Mines (Chromite)

Scheme of Mining & Progressive Mine

Closure Plan [20153-16 1o 2019-20]

Resarve estimation on method
{Surface to 185mRL)
Cross | Parameters considersd Area Stke Yolume
saction sq.mbr influence In
it
AA' LH data at 133 RL 60 48 2880
o= &0 58 3480
do- &0 34 2040
do- &0 22 1320
Ba’ BH-1, 27 272 5 20400
CC' | Exposed ore width,BH-3| 150 65 5750

Proved mineral reserve { 111} between surface to 185 RL =15345%9 - 24486 =

129013 t

onnes

Feasible mineral resources (221) between surface to 185 RL{Blocked ore in ofc
henchesh safety zone)=11088+ 13398 = 24486 tons

LEVEL {185mRL to 135mRL}

Paramaters conshdered

Cross Araz Strike Yolume Bk Tota! - UNFC Code
sectlon s0.mir influence in density Tonnage
mitr,
An' LH data at 132 RL - S04 7.5 3780 385 14553 331
=g 504 4.5 37548 3.85 144559.5 331
EB" BH-1,27 vl 46 34132 3.B> 131408.8 .33
BiB1" BH-25, OD-1 E18 56 23008 3.85 1115B0.2 a1
ot BH-2, exposed ore in F40 al 44400 3.55 170940 kx)
ofC quarry .
oo BH-10, exposed ore in 1470 48 FOo60 3.8% 271656 331
ofc quarry
EE BH-3,2A, exposed ore 1259 34 42806 385 164303.1 331
in ofc quarry ’
E1E1" D0-4, exposad gre in [0 3z ZBE0Q 3.85 110850 ail
oft quarry
EZEZ' OD-3,exposed ore in £00 40 22000 185 123200 331
o/t quarry
FF BH-4,expozed ore in 1170 68 79560 3.85 306306 331
oA quarty
GE BH-3,expased ore In 1098 BE FO664 .85 287456.4 s
ofC quarnmy
HH* BH-5,exposed ore In 1058 685 75213 183 289570.05 KK} |
afe guamy
7.5 8235 3.85 3170475 331
6l S60706 Z15871B.1
Mined qut reserve at 145 RL {-)9F76
Balance resources upbo Oct 2014 2145942 I3
-]
M J Raju %U
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Mahagiri Mines (Chromite) ; Scheme of Mihi%
Closure Plan [2¢ &

Total Mineral reserve {111) bet. 185 to 135 RL = 595x4x3x3.8
Reserve mined out during development upto Oct at -145 mRL =

Balance mineral reserve (111) between 185 to 135 mRL (145dﬂ\}e] =27489-
9776 =17713 tons

Feasible mineral resources (221) bet. 185RL to 145 RL = 2131229 tnnﬁes

LEVEL {135mRL to 85mRL)

Cross Parameters considered Area Slrike Volume Bulk Total . |UNFC Code
section =qQ.rmikr influence in density Tonnage
mir.
Ab' LH daka at 132 RL.BH-12 180 7.5 1350 3.85 5197.5 221
-do- 180 74.5 13410 1.85 5le28.5 111
EB' BH-1,34 200 16 23000 31.B5 88550 111
Blal' | DO-1814 485 b ) 27160 3.83 104565 111
o BH-2,36 754 &0 45240 3.85 . 174174 111
oo BH-10, DD-5 841 48 40368 3.85 155416.8 111
EE' BH-3,3A,3B 864 34 29376 3.65 113097.6 111
E1E1" : DD-4 &4A 330 32 10240 3.B5 33424 111
EZEZ' | DD-38 3A 384 40 153640 3.8% 59136 111
FF BH-<,14 ' as7 1] 44676 3.B5 172002.6 111
GG’ BH-5,29 ) 259 BE Q5892 3.8% 253684.2 111
HH' BH-5.29 9559 G8.5 563765 3.85 . 255549.53 111
BH-5,29 969 7.5 7276.5 383 27979.88 221
G610 339716 ' 1500406

Proved mineral reserve { 111) between 135 RL to 85 RL = 1467228 tonnes

Feaslble mineral resources (221} between 135 RL to 85 RL(Blocked ore In
safaty zone)=1500406-1467228=33178 tons

T
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Mahagiri Mines (Chromite) : Scheme of Mining & Progressive Mine
Closyre Plan [2El15-1ﬁ to 2019-20}

LEVEL {B5SmRL to 7SmRL)
Cross' | Farameters considersd Area Strike Yolume
secton 5q.mitr influence In
mir.
AA BH-12 73 7.5 £47.5
~gg- 73 74.5 5438.5 323
BB BH-1,24 101 46 4546 1.85 17887.1 221
BiEB1' DO-1614 126 56 70586 1.85 27165.6 221
oo BH-2,36 147 60 BE20 385 33957 221
Do EH-10, DD-5 T 119 48 E712 3.85 21991 221
EE' BH-3,34,30 127 34 4318 1.85 166243 221
E1E1 DL-4,B4h Fir 32 2240 185 8624 221
E2E2" DD-38 3A 144 | 40 5760 3.85 22176 221
FF BH-4,14 BE B 5545 3.55 22514.8 21
GG BH-5,29 15 68 10472 3.85 40317.2 221
HH' BH-5,2% is 58.5 10545 3.85 40513.65 221
-o- 15 7.5 1155 3.B5 '4446.75 221
610 72562 279363.7

Feasible mineral resources (221) between S85mAL to 7Z5mRL (Blocked ore in
safety zone and sl pillar) =279363.7 Tons

LEVEL (75mRL to 25mRL) .

Cross | Parmmeters considered Area Strike Vidume: -Bulk Total UNFC Code
sacHon £q.rmtr inﬂuem:_le In | density Tannage
it .
AR BH-12 367 7.5 2752.5 3.B5 10597.13 221
-de- 367 74.5 27341.5 3.85 105264.78 111
BE" BH-1,34 506 46 23376 3.85 89612.6 111
B1B1" DD-1&l1A 630 56 35280 3.85 135828 111
o BH-2,36 71 &0 | 43866 | 3.85 168861 111
oD BH-10, -5 7i3 48 | 34224 385 131762.4 111
EE' BH-3,3A,3B 456 34 | 15504 3.85 59690.4 111
E1E1" DO-4, 844 385 32 12320 385 47432 11t -
E2EY DO-38 34 650 40 26000 3.85 100100 111
FF EH-4,14 432 o8 29376 3.85 113097.6 111
GG BH-5,29 568 &8 3g624 31.85 148702.4 111
HH' EH-5,24 568 68.5 3B508 3.85 1459795.8 1i1
568 7.5 4260 3.5 | 15401 221
610 331726 | 12771451
Je
Hf; ju o F Behera
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Mahegiri Mines {Chromite) : Scheme of Mining & Progressive Mine
Clesure Plan [2015-16 1o 2019-20]

Proved mineral reserve ( 111) between 75 RL to 25 RL = 1250- %,
. > R,

Feasible mineral resources (221) hetween 75 RL to 25 R

safety Zone)}=1277145-1250147=26998 tonnes ® p }\
| L) o f
L [N T
LEVEL (25mRL to 15mRL} » ‘%JA_W‘??T, ]
‘3?-3?".'{ A
Cross | Parameters considered | Area Strike Volume | Bulk Total =T UNFC Code
secton sq.mkr influence in density Towinage
mtr,
AA' |BH-12 73 7.5 547.5 3.85 2107.88 222
-do- 73 74.5 - 54385 3.B5 2093523 222
BB' |BH-1,34 ' 101 85 B5E5 3.8% 3305225 222
£ |BH-2,36 ' 145 - 87 12815 3.85 48567.75 227
DO | BH-10, DD- 5854 155 a5 7924 3.85 30492 222
EE' 18H-3,3A,3B 56 74 4144 3.85 15954 4 222
FF |BH-4,14 &4 90 7920 3.85 30492 223
GG' |BH-5,2%9 .70 68 4750 3.85 18326 2
HH' |BH-5,24 70 68,5 4755 3.85 | 18460.75 222
70 7.5 £25 3.85 2021.25 222
510 - 57250 2204125

Prefeaslble mineral resources (222) between 25 RL to 15 RL (Blocked ore in
safety zonek 5ill)=220412.5 tonnes

LEVEL (15mRL to -35mRL)

Cross | Parameters consfdenad Area Strike Violume Bl Total UNFC Code
section sa.mtr Influence In density Tonnage
mir. :
AA/ BH-12 367 1.5 27525 | - 3.85 10597,13 222
-do- 357 74.5 273415 iBs 105264.78 122
BB’ BH-133,,34 504 a5 42840 3.85 164334 - 122
cC' BH-2 38 718 87 b2466 385 2404941 122
b DD-5 & 54 832 45 394936 3.85 153753.6 122
EE EH-3,3A 3B 209 74 15465 3.85 59544, 1 122
FF 8H-4,14,38 451 S0 40590 3.85 156271.5 122
GG' BH-5,29 ©o232 G5 15776 3.85 H0737.6 122
HH' EH-3,29 232 8.5 15892 3.H5 511842 122
232 F.5 1740 3.85 6609 222
610 264800 1019480

Probable mineral reserve ( 122) between 15 RL to -35 RL =1019480- 17296 =
1002184 tonnes :

Prefeasible mineral resources {222) between 75 RL to 25 RL (Blocked ore in
safety zone}=17296 tonnes

¢ Dk
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Mahagiri Mines (Chromite)

LEVEL (-25mRL to -45mRL)

Sl:hemz of Mining & ngmsswe Mine

Cross | Parameters considered | Area Strike | Wolume Bulk f{ iig ‘éxnm f{; i |
section . si.rlr | influence in . densitdl L FE am b
mir, ".:!-_,. = n\_n. gl /{;t’ ‘?rr,-:f-
An BH-12 73 7.5 547.5 .85 1; *ngﬁﬁ‘&ﬁf*kuéf
-do- 73 74,5 s435.5 | 3.85 | 2onyfdiT 2%
BB' BH-33.24 92 85 7820 3.83 aooz? 222
cc BH-2,36 142 &7 12354 3.85 47362.9 224,
o DO-5 & 5A 165 48 968 3.83 30676.8 FEF
EE’ BH-3,3A,38 55 4 4070 3.85 15668.5 21
FF . BH-14,38 92 | a0 42840 3.8% 3JiB7E 232
el BH-5,29 45 _;. a8 30s0 3.85 11781 iz
HH' .BH-5,29 45 68.5 30825 3.85 11867.63 222
45 7.5 LK P 3.B5 1299.38 222
5140 5958 I03838.3

Prefeasible mineral resources (222) betweean -35 RL to -45 RL {Blocked ore in

safety zane B 5ifl)}= 203888 tonnes

LEVEL {~45mRL to -95mRL)

Cross | Parmameters considered Aran - Strike Volume Burlk Total UNFC Code
saction | sq.mir influence in + | density Tonnage
mir.
AR’ BH-12 1 387 7.5 27525 | 3.85 | 10597.13 222
o 367 745 27341.5 3.35_ 10526478 122
Ba" BH-33,34 421 85 . 35785 3.85 137772385 122
(way BH-2,36 705 R7 61335 3.B5 236139.75 122
1]a) DD-E & 54 800 48 3g404Q 285 147844 122
EE* BH-38,31 348 4 257532 2.85 95145.2 122
FF BH-14,38 473 |0 42730 i85 163E94.5 122
GG BH-7,29 215 &8 14620 .85 56287 122
HH' BH-7.29 215 GE.5 14727.5 3.85 56700.88 122
215 | 78 16125 | 3.85 | 6208.13 22z |
| e10 264896 1019849.6 | _:

Probable mineral reserve { 122} between -45 RL to -55 RL =1015849.6-

-16805- =1003044 tonnes

Prefeasible mineral resources {222) between -45 RL t0-95 RL {Blocked ore in

safety zone)}=16805 tonnes

Sz

M T Raju
ROP/CAL/199/94/A

52

P Be
RCGP/BES/D13/99/A



Mahagiri Mines {Chromite)

LEVEL(-95mRL to -105mRL)

Cross | Paremeters considered - Area | Strike Volume Bulk
section s.mtr ] Influgnce in : density Tannag -
: mitr : Vs p T
AA! BH-12 50 7.5 375 | 3.85 | 144375 222 |
-do~ 50 4.5 3725 3.85 14341.25 222
an' BH-33,34 7R 85 £630 i.e% 25525.5 222
cc EH-2,36 140 g7 12180 3.8 45893 222
oo 00o-5 & 5A 110 48 3280 1.85. 20328 221
EE’ BH-3B,31 85 74 6280 3.85 24216.5 222
FF BH-14, 38 a7 a0 8730 31.BS 313610.5 222
GG BH-7,,28,29 41 68 27HA 3.85 107338 222
HH' BH-7,28 ,29 41 685 26808.5 § 3485 1081273 £22
41 75 307.% - .85 1183.88 222
610 45114 1890882

Prefeasible mineral respources (222) between -95 RL to-105 RL (Blocked ore in
safety zone)}=129088.9 tonnes

LEVEL {-105mRL to -155mRL)

Cras Parameters conskidered Area Strike Volume Bulk Total UNFC Code
sactlon sq.mtr influence in density Tonnage
mir.
AR EH-12 200 7.5 1500 3.85 5775 272
~dio- 200 74.5 149{:!0 3.85 57365 122
EP’ BH-33,34 361 85 30685 3.85 11B137.25 122
e BH-36,37 SE7 B7 45849 3.85 17651865 123
Bp* OD-5 A5A 525 48 25200 3.85 97u20 122
EE* BH-38,31 501 74 37074 385 | 1427748 122
'S FF BH-14,38 485 o6 44550 3.85 171517.5 123
[ricy BH-28, 29 278 63 18504 3.85 FL780.4 122
HH' BH-28,29 378 68.5 19043 3.B5 73315.55 122
278 2.5 2085 3.85 8027.25 . 322
, 610 239790 923191.5 |
Frabable mineral reserve [ 122} between -105 RL to -155 Rt =923151.5-
12802 =909389 tonnes
Prefeasible mineral resources (222} between -105 RL to-155 RL [(Blocked ore
in safety zone and sill}=13802 tonnes
-
~
b
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Mohagiri Mines (Chromite) : Scheme of Mining & Progresswe Mins

LEVEL{-155mRL to -165mRL)

Crogs Farameters considered Area - -Sh'lke i Volume 5 Bulk
spetan ) ' sg.mtr ; influence in't dens ty
' ! omtn !
AAT BH-12 35 ' 7.5 ' 2625 | 3.85
-do- 6 . 745 ! 5215 : 3.85 .
B’ BH-33,24 66 85 | 5610 385 | 215985 1o 222
oc BH-36,37 79 87 | 6873 3.85 | 26461.05 | 222
ooy DD-5854 B0 45 3840 3.85 14784 222
g’ . BH-31,32 | o1z 74 RESA 3.85 333333 222
FE' EH-14,38,39 101 90 SO0 3.85 34996.5 222
GG BH-28,29 59 68 4012 3.85 15446,2 22 |
HH' BH-28,29 50 6.5 40415 3,85 15559.78 222
5% 7.5 4425 | 3.85 1703.63 222
610 4B8044.5 184971.33

Prefeasible mineral resuuﬁpes (222) between -155 RL to-165 RL {Blocked ore
in safety zone)=184971 ton

LEVEL (-165mRL to -215mRL}

Cross | Farameters conskderad Area Strike Volume Bulk | Total UNFC Code

sectlon sg.mtr | Influsnce in density Tannage
. ot _ )
At BH-12- 175 . 7.5 1312.5 3.85 G053.13 222
~do- 70 745 | 5215 3,85 | 20077.75 122
BE" BH-33,34 301 a5 25585 1.85 | $8502.25 122
oo BH-,38,37 407 B7 35400 .85 135324.65 122
o DD-5&54 400 43 15200 | 3.85 73920 122
EE’ BH-31,32 626 74 45324 3.85 178347.4 122
FF BH-14,38,39 517 50 46530 | 3.85 179140.5 ' 122
GG' BH-28,29 - 277 68 18B36 3.85 72518.6 122 |
HH' BH-28,29 277 ; 685 | 189745 | 3.85 | 73051.83 122
"~ | 297 , 75 | 20775 | 2385 -} 799838 . 222 |
610 719463. 844934.48
1 . i

Prabable mineral reserve { 122) between -165 RL to -215 RL =844934.48-
13051 = 831883 tonneas

Prefeasible mineral resources {222) between -165 RL to-215 RL {Blocked ore’
in safety zone and sill)=13051 ton

8.4
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ROPICALI199/944 A 54 RO¥P/BRBS/011/99/ A



Mahagiri Mines {Chromite) :

LEVEL {-215mRL to -225mRL}

Cross | Pammeters considersd Area | Strike | Yolume Buik
section sg.mtr ! influence in | density
mixn i
AR BH-12 30 7.5 | 225 3.85 | 86625 222
o= 0 74.5 5215 3.B5 2007175 222
BA' BH-33,34 54 85 4590 3.85 17671.5 222
oo BH-36,37 B4 87 7308 3.85 28135.8 222
oo DE-5ESA S0 43 43240 3.85 16632 232
EE" BH-31,32 118 74 8732 3.85 33618.2 222 !
FF BH-14,38,30 106 a0 " 9540 || 3.85 35729 212
ey BH-28,29 52 [+12) 3536 3.85 13613.5 2z
HH' BH-28,29 52 68.5 3562 3.85 | 137137 222
52 2.5 330 3.85 1501.5 223
610 47418 | 1825593

Prefeasible mineral resources {222} between =215 RL t0-225 RL (Blocked ore
in safety zone and sill}=132559.3 ton

LEVEL (-225mRL to -275mRL)

Crogs Farameters considered Area Strike Volutre Bulk Toral UNRC Code
section| . sq.imtr | InAuence in density | Tannage
- by, :
AR BH-12 150 7.5 1125 3.85 433125 222
-do- 70 74.5 5215 3.85 | 2007175 122
BE' BH-33,34 251 85 21335 - | 3.85 | 82135.75 122
o BH-35,37 425 87 37323 3.85 | 143593.55 122
oo CG-5854 450 48 21500 3.85 83160 122
EE" " BH-31,32 537 74 39735 | 3.85 | 1529913 122
FF BH-14,38 £3g 50 4R510 3.85 | 1867635 122
efed BH-28,2% 245 | 55 LESE0 3.85 | 6414163 122
HH BH-29,79 245 ;685 16782.5 | 3.85 | 6461263 122
45 [ 75 18375 | 3.85 | 707438 222
) 610 210126 BO8YAS.1

Probable mineral reserve { 122) between -225mRL to -275RL =80D8985 -
11405=797580

Prefeasible mlﬁeral resources {222) between -225 RL to-275 RL {Blocked ore
in safety zone }J=11405 ton
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Mahagiri Mines {Chromite) : Scheme of Mining & Progressive Mine
Closure Plan [2015-16 t¢ 2019-20]

LEVEL {-275mRL to -285mHL)

Cross Parametars considered Area Strike Volumea Bulk
saction sq.mtr | Influence in density
: triky.
AN BH-12 30 7.5 228 3.85 "._. >
-do~ 70 4.5 g21s 3.85 20077, ?5'1 SR N i
BB BH-33,34 50 as 4250 | 385 163625 22
e EH-36,37 83 a7 7656 3.85 294755 222
oo DD-5854 a0 48 4320 3.85 16632 222
EE' BH-31,32 97 74 7178 | 3.85 | 275353 222
F EH-14,38,38 75 o0 &750 i85 25987.5 222
GE BH-28,29 4G GE 3128 185 12042.8 222
HH' BH-28,29 - 46 6B.5 3151 3.85 12131.35 222
46 7.5 345 3.85 132825 2342
610 42218 161539.%

Prefeasible mineral resources (222) between -275 RL to-285 RL (Blocked ore
in safety zone & sill}=162539 ton

LEVEL (-285mRL to -235mRL)

Cross | Pammeters considered Area Strike Vialume Bulk - Total UMFC Coda
section sq.mir | influence in density Tonnage
mir
AN EH-12 1540 7.5 | 1125 3.85 4331,25 222
-do- 70 74.5 5215 385 | 2007275 122
Ba’ BH-33,34 249 B85 21165 | 3.8 | 81485.25 122
cC’ BH-35,37 451 B7 39237 3.85 151062.45 122
oo DD-5854 430 48 20640 | 3.85 70454 122
EE* BH-31,32 434 74 32116 | 3.B5 | 1236466 12z
FF BH-14,38,3% 538 50 48430 3.85 1858417 122
GG BH-28,79 213 &8 14484 i.85 55763.4 122
HH' BH-28,29 213 68.5 145905 3.85 55173.43 122
232 7.5 1597.5 3.85 6130.38 222
610 . 19:59 FEA5TL5
F ) 5

Probable mineral reserve ( 122) between -285mRL to ~335RL =764571-10481

=754090 tonnes

Prefeasibie mineral resources (222) between -285 RL to-335 RL (Blocked ore
in safety zone )=10481 tonnes

o
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Mahagiri Mines (Chromite)

LEVEL (-335mRL to -345mRL)

Scheme of Mining &
Closure Plan [2015-

Cross Farameters considered Area Strike Valume
section sg.mir | influgnce in
: mitr.
AR BH-12 30 7.5 225
-do- 7q 74.5 5215 3.85 | 20077.79
BR’ EH-323,34 50 BS 4250 1.85 16362.5
cc BH-36,37 32 87 2004 3.85 30815.4
oo CD-5&54 a0 48 3840 3.85 14784
EE* BH-31,32 77 74 5608 2.85 21937.3
FF BH-14,38,39 111 90 9990 1 3.85 | 384615
GG' BH-28,29 39 68 2652 | 385 | 102102
HH® BH-28,25 39 63.5 2671.5 385 | 10285.28 2152
39 7.5 2925 1.85 1126.13 2237
610 42838 164426.3

Prefeasible mineral resources {222) between -335 RL to-345 RL {Blocked ore
in safety zone }=164926 tonnes

LEVEL (-245mRL to -295mRL)

Cross | Parameters considered Area Strike Yolume Bufl Total UNFC Code
section Eg.mitr Influence density Tannage
: in ke
AN BH-12 150 7.5 1125 3.85 | 433125 222
T -go- 70 74.5 5215 185 | 20077.7% 122
PR BH-33,34 249 as 21165 3.85 B1485.25 122
cc BH-36,37 472 87 41064 3,85 -| 1580%6.4 122
Do’ DO-5&54 400 48 15200 3.85 73520 122
EF' BH-31,32 6L 74 27232 3.85 | 1048432 122
FF EH-14,38,39 ESS 90 19950 | 3.85 192307.5 122
GG’ BH-28,29 181 68 1 12308 3.85 | 47385.8 122
HH' BH-28,29 i81 68.5 | 123985 | 385 | 4773423 122
-dn- 181 7.5 | 13575 | 3.85 | 522638 222
510 | 191015 735407.75 E

Prababte mineral reserve ( 122) between -345mRL to -395RL =735408 -9557
¥ 725851 tohnes

Prefeasible mineral resources { 222) between -285 RL to-335 RL {Blocked ore
in safety zone )=9557 tonnes
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Mahagiri Mines {Chromite)

Scheme of Mining & Progressive Mine
Closure Plan [2015-16 to 2019-20]

TOTAL SUMMARY Ll
. B Uiyl s M
P A
P Al
_ PROVED | PROBABLE [ FEASIBLE -
LEVEL TOFAL MINERAL MINERAL MINERAL
AESERYE | RESERVE | RESERVE | RESOURCES
(111) (132} {221)
SURFACE TO -
L8SIRL 153499 129013 24486
185mRL 10
ety 2158718.1 27489 2131229
13ZmRL to
“BEmAL 1500406.6 | 1467228 33178
8SMRLtD7SmMRAL | 279363 279363.7
7SmRLto 25mRL | 1277145 1250147 26998
25mRL to 15mRL | 220412 220412.5
15MRL by -35mRL] 1019480 1002184 17296
-35mAL to
SABmAL 203988 203888
~45mKL to '
CasmAL 1019848 1003044 15805
-85mRL to
byt 189088 189088.5
-105mRAL o
1B AL 923181 909389 13802
-155mRL to
CIeSmEL 184971 184471
-165mRL ko
31emEL 844934 831883 13051
-215mAL to
e 182559 182553.3
-225mRL to
AL 808985 797580 11405
-275mRL o
-2B5mRL 162539 162539
-285mRL o
335mAL 764571 754090 10481
-335mRL to
SR 164526 164926
'%;;’;;;F 735407 725451 9557
TOTAL 12793038 | 2873877 | 6024021 2495255 1400782
d
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Mahagiri Mines (Chromite)

{(a) Proved Mineral Resarves ~ 111

Scheme of Mining & Proqressive Mine
Closure Plan [2015-14

Economic Axls

Feasibillty Axis A

Exploration camied
out by the lesses by
way of core drilling
since 2005, apening
up of the opencast
quarry since 2006
and cangucting
explaraton  in  the
area by drlling (as
on 1.2.2015) 41 nos
of bore holes from
surface covering
9154, 46mbrs & Bnos
from  underground
covering 819mbrs of
drilling.

2. Mining repott/
rmining plan has been
prepared tme to
time and approved
by the autharities of

Indian Bureau of
Mines. -

3. Proved minersl
resarve is 3.00
milllon  tons wilth
gdade of  +30%
Cr203,

4,  Knowledge aof

farest & non forest &
other land use data

are avallable.
Diversian of forest
land has been
obtalned from
Department of

Forests, MoEF New
Delhi

1. Geology : Exploration carried outf
by geological mapping and study o
working gquarries and explnratuwx
holes sunk In the area during the
mining lease period.

2. Mining: Open cast mechanized
method of mining with formatlon of
6m height benches is being followed.
Tentative preduction plan prepared.
Development of under ground mining
and ore production bias been started .

3. Environmental: Base line data on
environment has heen collected,
Enviranmental clearance for open cast
mining and underground development
has been obtained.

4. Processing : Detail screen tests
on the ore from the mine has been
done which has Indicated its
amenability to segregate the mineral
In different sizes. A crushing &
screening of 60 tph plant & 40tph
plants have been Instslled In tha
leasehold area.

5. Infrastructure and Services and
construction activitles:
Infrastructural facllities are available
since the mine operations in the area
and surrounding areas are continuing
since last around 45 years,

6. Costing: The cost of mining shall
be economical as being daone since
last 9 years, .

7. Economic viability: The mining
project shall be economically viable
since the ore will be supplied for
charge chrome/ farre chrome plants
of the company. .

8. Mining : Mining fs being carried
out under Mines Act-1952, MCDR-
1988. The mining methed s
continuing by gpencast mechantzed
method. Underground developrment
started since  2009-10. PFroduction
from Underground in ore
development, started from 2014-15.

2019-20]

;
2
+«15%eo! )
* f done on
\2@% r,m.rlaﬂg.lr

Samples coilected from two

drill  holes and quarry
workings have been
analyzed for different
constituents.

3. Geophysical Survey:

Geophysical  survey  was
done by ISM, Dhanbad in
the year 2004, Not required,
now slnce drilling points
have been fixed basing on
the exposed ore body and
it's proved continufty.

4. Technolagical:

PItting/Trenching- 4 nos of
trial  pitting which are
presently merged to qpen
cast gquarry were done,

ii) Drilling- A total of 41 no
of bore holes from surface
covering 9154,4&6 mtrs and
Brnos  from  underground
covering 819 mirs of drilling
{as on 1.2.2015} to establish
the chromite are zone,

i) Sampling- Sampling of
ROM ore, screened ores and
drill hole cuttings are being
dane,

5. Petrography @ Not done as
not necessary.

6. Reserve under proved
category has been calcutated
upte 25mRL by considering
the borehole intersection
influence of all sides of the
torehole where ore s
intercepted  and code 1
geological axis under UNFC
is assigned.

b
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Mahagiri Mines {Chromite)

Scheme of Mining & Progressive Mine

Closure Plian [2015 1& o’ Eﬂig\Zﬂ]

b} Probable Mineral Reserve (122)

Ecotiomic Axis

Feaslbliity Axls

1.Exploration carried
out by the lessee by
way of care drlling
since 2005, opening
up of the opencast
quarry since 2000
and conducting
exploration in the
area by drilling (as
qn 1,2.2015) 41 nos
of bore hgles from
surface covering
ib4.46mtrs & 8nos
from  underground
covering 819mitrs of
drilling.

2. Minlng reportf
mining plan . has
been prepared time
to . time and
Approved by the
authorities aof Indian
Bureau of Mines.

3. Frobable mineral

4, Knowledge of
forest & nan forest &
other land use date
are “avaflable.
Diversion of forest
land has been
obtained fram
Department of
Forests, MoEF New
Dealhi

reserye is 5.6l
milllon  tons  with
gade of +30%
Cr203.

1. Geology : Exploration carried out
by geological mapping and study of
warking quaimies and exploratory
holes sunk in the area during the
mining lease perlod.

-2. Mining: Open cast mechanized

method of mining with formation of
&m helght benches is being followed.
Tentative production plan prepared.
Development of under ground mining
and ore production has been started .

3. Environmental: Base line data on
environment has been collected.
Environmental cleavance for open
cast mining and underground
development has been obtained.

4. Processing : Detzil screen tests
on the ore from the mine has been
done which has indicated Its
ameanabllity to segregate the mineral
In different slzes. A crushing &
screening of 60 tph plant & 40tph
plants have been installed in the
leasehaold area. .

5. Infrastructure and Services
and canstruction actlvities:
Infrastructurel facllities are available
sihoe the mine operstions n the area
and surrounding areas are contfnuing
since last arcund 45 years.

&. Costing: The cost of mining shalt
be economical as being done since
last 9 years.

7. Economic viability: The mining
project shall be economically viable
since the are will be supplied for
charge chrome/ ferro chrome plants

“of the company. .

A. Mining : Minlng s being carrled
out under Mines Act-1952, MCDR-
1988, The rmining method is
continuing by opencast mechanized
method. Underground development
started since 2009-10. Production
from {Underground In ore
development, started from 2014-15,

2, Geochemlcal survey

Samples collected from two
drill holes and quamy
workings have been analyzed
for different constituents.

3. Gecphysical Survey:

Geophyslcal survey was done
by ISM, Dhanbad in the year
2004, Not required, now since
drilling points have been flxed
basing on the exposed ore
body and it's praved
continuity.

4. Technological:

DPiting/Trenching- 4 nos cof

triasl  pitting which . are
presently merged to open
cast quarry were dona.

i) Drlling-A total of 41 no of

bore holes from surface
covering 915446 mtrs  and
gnos fram undergraund

covering 819 mtrs of drlling
(as on 1.2.2015) ko establish
the chromite ore zone,

i) Sampling- Sampling of
ROM ore, screehed ores and
drill hale cuttings are befng
done,

5. Petrography : Mot done as
not necessary.

6. Reserve under probable
category has been calculated
fromm 25 mBL o -395 mRL
considering the  borehole
Intersection & code 2
geological axis under UNFC is
assigned,

L
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Mahagiri Mines (Chromite)

{c) Feasibility Mineral Resources [221)

Scheme of Mining & Progressive Mine
Closure Plan [2015-16 o E'UIQ 2{}]

,_:»-" v S
S _J.i-

r . \
,{& o nll Ehfa #\1\
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R L I ‘\‘
—

Ecanomic Axis

1. Exploration
carrted out by the
lessee by way of
core  driling  since
2005, opening up of
the opeancast quarry

since 2006  and
conducting
exploration i tha

area by ddlling (as
on 1.2.2015) 41 nos
of bore holes from
surface covering
9154 46mirs & Bnos
from  underground
covering Bl9mitrs of
drilling..

2. Mining report/

mining plan has
been prepared time
to time and
approved -by the

authorltles of Indian
Bureau of Mines,

3. Feasibility mineral

resources |s  2.45
million tens - with
grade of +30%
Crz03,

4. Knowledge of
forest & non forest &
other land use data

are ~ available.
Diversion of forest
land has been
obtained from
Department of

Forests, MoEF- New
Crelhi.

As the feasibility of
miring is not
established as on
date for mining of
blocked ore in O/c &
U/g it is considered
aconomic axis code
as 2 under UNFC.

Feasibility Axis

1. Geology : Exploration cartied out
by geological mapping and study of
working quarrdes and exploratory
heles supk in the area durlng the
mining lease period.

2. MiIning: Open cast mechanized
method of mining with formation of
6m height benches is being followed.
Tentatlve production plar prepared.
Development of under ground mining
& cre production from develapment
has been started.

3. Environmental: Base line data
on environment has beesn collected,
Environmental clearance for open
cast mining and underground
development has been cbtained.

4. Processing : Detail screen tests
on the cres from the mine has been
done which has indicated its
amenability to seqregate the mineral
in different sizes. A crushing &
screening of 60 tph plant & 40 tph
plant have been installed in the
leasehold area.

5. Infrastructure and Services
and construction activities:
Infrastructural facilities are available
since the mine operations in the area
and surrounding areas are continuing
since iast around 45 years.

6. Costing: The cost of miring shall
be ecocnomical as being done since
last 2 years.

7.Economic viabillty: The mining
project shall be econamically viable
since the cre will be supplied far
charge chrome/ ferro chrome plants
of the company.

8.Mining : Mining is being caried
out under Mines Act-1952, MCDR-
1988. The mining methed for
tlocked ore on the common lease
boundary by O/C method and in U/g
mining of crown f sill pillar is not
established oz on date coode 2
feasible axis under UNFC is assighed.

Samples collected from two
drili heles and quarry werkings
hove been analyzed for
different constituents,

3. Geophysical Survey:

Geaphysical survey was done
by ISM, Dhanbad in the year
2004, Not required now, since
dritiing points have been fixed
basing on the exposed ore
brady and it's .proved
continuity.

4. Technological:

iJPitting/Trenching- 4 nos of |-
trial pitting which are presantly
merged to cpen cast quarry
were done,

i) Drilling-A total of 41 no of |

bore holes from surface
covering 9154.46 mtrs  and
8nos from: undergreund

covering 819 mtrs of drilling
{as on 1.2.2015} to estahlish
the chromite ore zone.

i} Sampling- Sampling of ROM
ore, screened ores and drill
hele cuttings are heing done.

5. Petrography : Mot done as

not necessary,

6. Reserve under 221 category
has been calculated upto
25mRL by considering the G1
level of exploration intercepted |,
and code 1 geclogical axis
under UNFC is assigned,

\L/
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Mahagiri Mines (Chromite)

Scheme of Mining & Progressive Mine

Closure Plan [2015-16 to 2019-20]

{¢} Prefeasibility Mineral Rasources {222}

Econaomic Axis

1. Exploration
carried out by the
lessee by way of
core drilling since
2005, opening up of
the opencast quamy

since 2006  and
conducting
exploration in the

on 1,2.2015) 41 nos
of bore holes from
surface covering
9154 .46mtrs & Bnos
from underground
covering 819mtrs of
drilling.

2. Mining report/
mining plan has
been prepared time
to time and
approved © by the
authorities of Indlan
Bureau of Mines,

mineral resources is
1.3¢ millien tons
with grade of +30%
Cr203.

4, Knowledge of
farest & non forest &
other l_a_nd use data

are available.
Diversion of Fforest
land has been
cbtained from
Department of

Forests, MoEF New
Dethi.

As the feasibillty
code is considered
as 2 under UNFC,
even though the
mining mining s
economical the code
for economic axis Is
considered as code
2.

area by drilling {as:

3. Prefeasibility

Feasibility Axis

1. Geology : Exploration carried out
by geclagical mapping and study of
working dquarries and exploratory
holes sunk in the area during the
mining lease period.

2. Mining: Open cast mechanized
method of mining with formation of
&m height benches Is being followed.
Tentative production plan prepared.
Developmeant of under ground mining
& ore production from development
has bean started.

3. Environmental: Base line data
on envireanment has begn collected.
Enwvironmentzl clearance for open
cast mining and  underground
development has been obtained.

4, Processing : Detall screen tests
on the ores from the mine has been
done which has indicated its
amenability to segregate the mineral
in different sizes. A crushing &
screening of &0 tph piant & 40 tph
plant have been Installed in the
leasehold area, - :

5. Infrastructure and Services
and constructlon . activities:

‘Infrastructural facilities are -avaitable

since the mine operations In the area
and surrounding areas are continuing
since last around 45 years.

6. Costing: The cost of' mining shall
be econornical as being done since
last 9 years.

7.Economic viability: The mining
preject shail be economically viabte
since the ore will be supplied” for
charge chrome/ farre chrome plants
of the company.

B.Mining : Mining is belng carried
out under Mines Ace-1952, MCDR-
1988. Mining Is feasible by U/fg
method upto -395mRL but as op
date code 2 feasible axis under UNFC
is assigned as the reserves are under
G2 category.

Samples collected from two
drill holes and quarry warkings

have bean analyzed for

differant constituents.
3. Geophysical Survey:

Geophysical survey was done |
by 15M, Dhanbad in the year
2004, Not reguired now, since
drilling points have been fixed
bhasing on the exposed ore
body  and it's  proved

continuity. '

4. Technological:

DPItting/Trenching- 4 nos- of
trial pitting  which are
presently merged 1o open cast
quarry were done,

ii) Drilling- A totai of 41 no of

bore holes from surface
coverlng 915446 mbrs  and
Bnas from underground

covering 819 mtrs of drilling
(as on 1.2.2015} to establish
the chromite ore zone. ;

i) Sampling- Sampling of
ROM ore, screened cres and
drill hole cuttings are  being
done. '

S. Petrography : Not done as
not necessary.

6. FHResources under 222
category has been calculated
fram 25mRL te -395 mRL by
considering the G2 level of
exploration intercepted and
code 2 geological axis under
UNFC is assigned.

b
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Mahagiri Mines (Chromite) : . Scheme of Mining & Progregs D i W
Clasure Plan [2015-16 4 "

1} Mineral Reserve/Rescurces : f:_‘: &/ ¥
H":r s
Mineral Resources has been estimated purely based on level of exp\‘Qr;,a
reference to the threshald value of minerals declared by IBM, AN
w
Leve! of Exploration Resources in million Grade
tons
G1- Detailed exploration 5.46 +30% Cr203
G2- Generat exploraticn 6.95 +30% Cr203
3- Prospecting Nit
G4- Reconnaissance Nil
Reservef Resources as on 01.:_[1.2014
" As per UNFC classification .
{By Longitudinal Section Method).
e as | Quantity in Grade
Classification UNFC Code * million tons (Cr203%)
Tutal Mineral Resources -
(A+8) - 12.41 ~+30%
A. Mineral Reserves
(1) Proved Mineral Reserves 111 - 3.00 +30%
2) Probable Mineral R | 121 : )
robable Mineral Reserve
(2) 122 5.61 +30%
B. Remaining Resources
(1) Feasibility  Mineral 211 o )
Resources
{2) Prefeasibility Mineral 21 2.45 +30%
Resources . : 222 1.34 +30%
{3) Measured Mineral Resources 331 - -
(4) Indicated Mineral Resources 332 - -
(5]. Inferred Mineral Resource 333 - -
(6) Reconnaissance Mineral 334 ) )
Resource
\j,u : P Bghera
ROP/CAL/199/94/ A 63 RQF/BRS/013/99/A



Mahagiri Mines (Chromite)

Scheme of Mining & Progressive Mine

Closure Plan [2015-16 1o 201%-20]

Reserve/ Resources as op 01.11.2014 ’ ?:T
As per UNFC classification, Iﬁfj R é'\\
{By Cross Section N_Iethod] ( tFa; ﬁ o ﬂf‘i 11
+ = [ & 1
. . I !
et - Quantity in % % & Sy
Classification UNFC Code million tons ..; AN i
Total Mineral Resources Fan
(A+B) 12.78 .
A. Mineral Reserves
{1} Proved Mineral Reserves 111 - 2.87 +30%
{2) Probable Minera! Reserve 121 : i
' 122 6.02 +30%
B. Remaining Resources
{1) Feasibility Mineral 211 ) )
Resources
{2} Prefeasibility Mineral 221 2.49 +30%
Resources 222 1,40 +30%
{3) Measured Mineral Resources 331 - -
{4) Indicated Minera! Resources 332 - -
{5} Inferred Mineral Resource 333 - -
{6} Reconnaissance Mlneral
334 - -
Resource

The reserves estimatlon has been done both by X-sectional method and L-sectional

methed the total mineral resource estimated is 12.78 Million tonne & 12.41 Million tonne

respectively. The variation ts 0.37 Million tonne, i.e 2.98%:. The estimation of resources

by L sectional method has been done since exploitabon of are deposit will be done by

underground mining in lavel plan basis. The area considered for volume caloulation in L-

section method is more uniform than the area considered For cross sectional method,

because in cross sections method the area considered for volurme calculation in a

particular level will be the projected area in between bore hole intersections.

@7
m T Raju
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Mahagiri Mines {Chromite) : Scheme of Mining & Progressive Mine
Clasure Plan [2015-16 to 2019-20]

2.0 MINING:;

A. OPENCAST MINING:

a) Description on the existing as well as proposed
excavation with all design parameters.

Present mining methods: At present the mine is fully mechanized mine where
both opencast and underground mining has been adopted. In apencast mine the
ore and overburden is being extracted by opencast method using HEMM in
conjunction with Deep hole drilllng and blasting where ever required. Till date
the overall slope of the mines is being maintained at less than 307 with,
individuai bench adequately sloped. The ultimate opencast pit limit is at
185mRL. Backfilling in the mined out areas where the UPL has reached 185mRL
is being concurrently done, Leaving a parting of 50 m below 185 mRL {opencask
pit limit), underground mining has started. Trackless mining using LHD & LPDT
has heing adopted at underground mines. Blast hole stoping with fllling has
been proposed as method of stoping as per GE-‘J.- technical study conducted by
CIMFR, Dhanbad. '

Design Parameters:

Top RL of opencast mine: 233mRL
UPL of opencast mine: 185mF!.L
Bench Height: 6 mbrs

Bench Width: 10 mtrs

Cverall Pit Slope angle: 30 degree

Proposed mining methods: The present method of opencast mining will

continue for the whole opencast life of the mine. There is no change proposed in
the method of opencast mining.

B 5
a @;ﬂ
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Mahagiri Mines (Chromite)

Scheme of Mining & Progressive Mine

b) Year-wise tentative Excavation in Cubic Metgf§ 3

development, ROM, pit wise.

i. In situ Tentative Excavation

Total Rﬂﬂ}
{CuM ROM/J
v pit tentative | Top Soll | 08/5B/T8 mineral | o S
ear No E:m‘l?jnn {Cuty {Cus)y T:: .?:?ﬂ M r:ajﬁ| reject nnmar;“;]
{CuM) .

1 F ! 4 5 6 7 a ]
2015-16| 1 133584 il 118000 | 15584 il Nil 0.51
2016-17| 1 £19312 Nil 111000 | 8312 Mit Nil 0.29
2017-18) 1 67007 Nil 51000 | 6007 il Nil 0.38
2018-19| 1 Mil | Ml il il Nil NA
2019-20( 1 Nil Nil Nil Nil Ml N MNA

1I. Dump rehandling (for the purpose of racovery of mineral):

As the existing dump consists of waste overburden material, so there is no

proposal for dump re handling for the purpose of recovery of mineral.

However, overburden from the dump yard shall be utilised for filling of

underground voids after being suitably mixad with cement as per study report

of CIMFR.

<)

layouts, dumps, stacks of mineral reject.

Individual year wise development plans and sections showing

pit

Individual year wise development plans and: secﬁﬂhs showing pit layouts,
dumps, stacks of mineral reject is shown in plate nos: MMC/08, MMC/09 &

MMC/10.

e
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Maohagiri Mines {Chromite) : . Scheme of Mining & Progressive Mine

RE of working

Average height of bench & m

Slope of individual bench Adequately Sloped
Individual bench floar widkh 10m
Width of the fogr 27 m
Overall direction of excavation E-W

RL of Aoor 185
Sections considered for excavation BB, Bi1B1'
Number of benches proposed 8

ROM in tonnes 160000
Recovery % from ROM ' 100.00%
Mining Lasses & Dilukion NI

Sub grade ore {10 to 30% Cr:0a) In tonnes il

Mineral Rejects in tonnes il

Qre in tonnaes (30% Cr203 & above) 60000
QOverburden removed in CuM 118000
Overburden (CuM) : Qre (t) : 01:01.96

© Section-wise development and production in quarry during 2015-16

Section | CS Area Ore OB Infiluence| Oraln |OBIn| CF | Oreln MT

Line {$q.m) | {Sq.m) | (S5q.m) {m) CuM CuM .

BB 850 0 850 46 o 39100| 3.85| . D
B1B1' 1630 2649 1361 58 15602 | 788001 3.85 &0000
TOTAL 2480 269 2211 ‘| 15602 |11m0ao G600

A {Raju P Behera
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Mahagiri Mines {Chromite) :

Praposed mining in quarry during 2016-17

Scheme of Mining & Progressive Mine
Closure Plan [2015-16 to 2019-20]

,{_g' LR, o X,

 JEET g T
RL of warking 233 mAL to 185 mR * £ 2 );a‘ﬁ. r
Average height of bench & rn J'.:;‘l%}\“iﬁw é.-,‘?;?lf
Slope of individual bench Adeguately Sioped ;'}_&fﬂum-“* 1. Vi
Individual bench flear width 10 m X@ij
Width of the floor 27 m
Owverall direction of excavation E.- W
RL of Aogr 185
Sections considerad for excavation AN & BB
Number of benches propased - a8
ROM in tonnes 32000
Recovery % from ROM 100, 00%
Mining Losses & Dillutian Mil
Sub grade ore {10 to 20% Cr:Ch) in tonnes NIl -
Mineral Rejects In tonnes ) NI
Cre In tonnes {30% Cr203 & above) 32000
Overburden removed In CuM 111000
Overburden (CuM) : Ore (t] 3.46

Sectlon-wise development and production In quarry during 2016-17

Seciion 5 Area Qra K} Influernce | Ore in CuM | OB In CF Crain HT
{ine (5q.m) {Sqn). {54} [(m) CuM
An' 1022 0 1022 46 1] 47000 | A.85 o
BB’ 1572 ) 181 1391 45 B312 64000 ] 3.B5 32000
TOTAL 2554 1Al 2413 2312 111000 32000
M T Raju P ;gm
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Mahagiri Mines (Chromite)}

Scheme of Mining & Progressive Mine
Closure Plan [2015-16 fo 2019 201

7 11 f.l'f‘-f
Praposed mining in quarry during 2017-18 @%‘-F” or &r}
B i .:p- i *3,‘ f‘ %‘
RL of working 233 mRL to 185 mRL | ; =14 B
Average height of bench 6m
Siope of Individual bench Adequately Sloped
Individuai bench flogr width 10 m
Width of the Roor ' 27 m
Cwerall direction of excavation E-W
EL of floor ) 185
Sections considered for excavation AR
Number of benches praposed 8
ROM in tonnes 23125
Recovery % from ROM 100.00%
Miping Lotses & Dilution Nil
Sub grade ore {10 to 30% Crz05)in tonnes Nit
Mineral Rejects in. tonnes Nil
Ore it bonnes (30% Cr203 & above) 23129
Overburden removed In CuM 61000
Overburden {CuM} : Cre {t) 2.563

Section-wise development and production in quarry during 2017-18

Section |CS Area| Ore 0B Influence Orain | OBin | CF |Orein MT
Line (5q.m} | (5q.m} | (5q.n) {m} Cub4 CuM
AR 1456 130 1326 46 6007 £1000 | 3B 23129
TOTAL | 1456 | 130 1326 6007 | 61000 23129
Abstract of Opencast Working
Products 2015-16 2016-17 | 2017-18
OB (CuM) 118000 111000 61000
Usable grade ore 60000 32000 23129
{tonnes)
OB {CuM) / Ore (t) 1,96 3.46 2.63
)
rr._ bl
M T Raju P Bc%zm
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Mahagiri Mines {Chramite) : Scheme of Mining &

d) Brief Description on salient features of the propos
working indicating Category of mine.

Since 16.01.2006 (2005-06) opencast mining operation is being continued with
deployment of shovel and tippers and will continua up to the year 2017-18,
when the -quarry floor reaches 185 mRL (UPL). At present the mine is fully
mechanized mine where both opencast and underground mining has been
adapted. In opencast mine the ore and overburden is being extracted by
opencast method using HEMM in conjunction with Deep hole drilling and
blasting where ever required. Drilling and blasting requirement is only 10% of
the total excavation. Till date the overall slope of the mines is being maintained
at less than 3{}"’ with, individual bench adequastely sloped. The ultimate
opencast pit limit is at 185mRL. Crushing & screening plants have been
installed, Chrome ore recovered from the ﬁines are being transported to the
cruahing' and screening plant, where these are subjected to screening after
crushing to (-} 75mm in the following sizes. (-) 75mm to {+) 25mm, (-) 25mm
to (+) 10 mm and (-} 10 mm. The screened ore are transported by tippers to
thelr respective stack yards as earmarked for the purpose.

The proved mineable reserve under UNFC 111 catégnry as on 01,11,2014 is
129129 tohnes up to 185 mRL, During the period 01.11.2014 to 31.03.2015, it
is proposed to exploit 14600 tonnes of ore. So, after 2014-15 the mineable
reserve under UNFC 111 category shall be 115279 tonnes. During the scheme
period it is proposed to exploit 115279 tonnes of ore from opencast mine during
the first three years, i.e. from 2015-16 to 2017-18.

Blasting
Hard materials shall be dislodged by drilling and blasting prior to excavation and

lcading. Drilling & blasting requirement is only for 10% of the total excavated
quantity. The blasting parameters are as befow. '

: @;—J
T
J Roju : P Behera
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Mahagiri Mines {Chromite) . : Scheme of Mining & Progressive Mine
Clasure Plan [2G15-16 to 2019-20]

27 .
R ;
e ot Ll?r}*
Broad Drilting & Blasting Parameters AT e e
Max. Height of bench & m o et mf %
Sub-grade drilling .S m s 21 i
|_Depth of Blast hole &5 m : '-,l '-E’;.‘ R, A
Burden 2.5t04.5m NG Il
Spadng Jto5m “K’?‘L:-r:‘_""‘ "
Hole diameter _ 115 mm 2 -‘*‘!‘.11
Maximur no of hates per round 20 -
Max charge per delay 120 Kgs

Measures to minlmize vibratlans due tn blasting

Stagqered pattemn of drilling shall be done. Maximum charge per delay,
maimum no of heles per round and maximum cha_rge per blast shall be kept
within norm, so &s to minimise vibrations due tc blasting.

Type of 'explus.hres to be used
Booster explosives along with non cap sensitive emulsion/ slurry explosives are

to be used for blasting.

Powder Factor :
Generally blasting is-carried out for medium hard ta hard rock formations,

where excavator can't be engaged directly. The average powder factor
experienced is 3 to 5 CuM/kg of explosive, o

Annual explosive consumption

Total volumne to be excavabed - maximum in a year . | 133500 CuM

Blasting volume s estimated to be 10% of the total

M
excavated volume, 13350 Cu
Pawder factor {CuM/Ka) 3tas i
Annual Explosive consumption 4.5 to 2.& tonnes j

Type and_sturage of explosives
A 5 tonne capacity magazine is avallable at adjacent mines of same lessee, i.e.

Sukinda Mines (Chromite), This magazine shall meet the sterage requirement of
explosives needed for Mahagii Mines (Chromite). An explosive van of 2.39
~ tonne capacity is being used for transportation of Explosives and accessories to

site and back to magazine,

M, @
nﬁ Roju P géhera
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Mahagiri Mines (Cheomite)

Extent of mechanization In cpencast mine:

Present deployment of machinery

Scheme of Mining & Progressive Mine

Chasure Plan [2016-16

Speclcation| Capadity
Machinery Category Name of the machinge Capadity anit
Sull Oozer BEME-DB5 EB - -
Front end leader HM-2G21 - 1.7 Cu
Front end loader with backhoe - TATA YD-315 1.0 & 0.3 Cu
Hyd. Excavator/Rockbreaker L&T PC-200 0.9 CuM
Tipper Ashak Leyland 6.4 CuM
Water tanker Ashok Leyland 8.0 kL 01
Soreentng plant -1 - 40 tph 01
Screening_plant -2 - &0 iph 0i
Jaw crusher - &0 tph o
Air cooled compressor IR 674 CFM | o1
Genergtor ' Cummins 200 KWVA, o1
Generator Cummins 750 KVA o1

Requirement of machinery during the scheme period
Wagon drill {Composite - Compresser mounted Crawler Wagon Drill)

Speciication of wagon drill

Diarneter of wagon drill 115 mm

Air consumption A5 CuM/min

Pressiutre supplied upto : (19.5 kg / sq.om.

Drilling parameters

Dia of blast hole (D) 1115 mm

Height of the bench t|6m

Additional drilting required {sub grade} :10.5m

Length of the hole (H) irl&.5m

Burden (B) {13m

Spacing (%) t1]3.5m

Yolume of rock to be broken { logsen per hole . 1|BeSxH=30x%x3.5%x6=63 CuM
Total volume of material to be excavated (max.; : 133500 CuM

In 2 year) of scheme period §

Blasted volurre {10% of excavation) | £ [13350 CuM

Ng of Heles i {13350 / 63 = 212 nos
Requlrement of Drilt 2 ng i

—
M F Raju
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" Mahagiri Mines (Chromite)

Requirement of Shovel / Excavator !

Scheme of Mining & Progressive Minz
Closure Plan [2015-16 to 2019-20]

iSper.iﬁcaﬂun of Excavators

Bucket capacity{C) 0.9 CuM
Bucket fill factor (F) t:|0.8
Time cycle pass at 90" swing (T) * 130 sec,
Swell facter (S) 1107
Production efficiency factor (2) * |D.85
Job management Factar () * 0.9
Time Scheduling i
Working days per year : (300
Number of working shifts per day :

Warking hours per shift HIL ¥
Effective working hours per shift :

Effective working hours per 2 shifts (12
Secands per hour : | 3600

Qutput of 0.2 CuM shovel per annum

[CXFXSXeXfX3600X12 X 300] /
T = 1,66,562 CuM in 2 shifts

Number of shovel f excavators required

Maximum excavation in a year during the
scheme perlod

1,323,500 CumM

Requilrement of shovel

2 Nos { including 1 as standby)

Transportation

Overburden & are shall be generated during the scheme period. Calculation of

tippers for transportation of ore and overburden to their respectwe sites are

based on 1.5 km hauling distance from the quarry.

Loading time _
Capacity of the tipper {16 tonnes) : |16 T ar 6 CuM
Rate of production of 0.9 CuM shovel per day ¢ 1556 CuM

0.9 CuM shipvel

Number of passes required for one tipper attached to | :

Say 7 passes

Hauiing time for waste dump yard and ore stack yard

Avg lead 3 Km / 9 min, -

Mumber of trlps per tpper per day

Return time 4 |6 min, ;
Tipper cycle time = Loading time + haullng time + | : [254+ 9+ 2 + 6 + 5 = 245 |
unfpading time + return time + Spotting time + min, I
waiting time _}
Warking time per tipper per day : [12hrs i

{12 x 60) { 24.5 =29 trips

LT

Volume per day per tipper

29x 6 =174 CuM

Tipper requlrernant {attached to 0.9 CuM shovel) | + 106 MNos. (including 2 as
! standby) i
Y
M T Raju P Behera
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il

Maohagiri Mines (Chromite) Scheme of Mining & Progressive Mine

Dozer : 1 no.
Water Tanker : 1 no
Explosive van : 1no
Jesp : 1 no

Clom Plan [2015-16 to 2019

List of machinery praposed In scheme period :

:;‘_ Equipment C::::c{tv Numbers
1 |Buli Dozer - o1
2, |Compressor mounted crawler Wagon drill [ 115 mm 02
2 [Front end oader 1.7 CuM 02
4 |Frent end lgader with backhoe 1.0 % 0.3 CuM o1
5 |Hyd. Excavator/Rockbreaker 0.9 CuM 02
& |Tipper 6.4 CuM 08
7 |Water tanker B.O KL o1
8 |Screening plant -1 40 TFH 01
9 |Screening plant -2 &0 TPH 01
16 |Jaw crusher 60 TPH 0l
11 [Alr cooled compressor 674 CF4 01
12 |Screening plant -3 50 TPH (13
13 |Generztor 200 KA 61
14 |Generator ' 750 KVA 01

Backfilling in the mine:

In order to protect the Hanglng wall benches as well as the foothill at hanging
wall side, backfilling has been commenced from the eastern end after extending
the quarry up to the opencast pit limit {185 mRL). It has also been decided that
the quarry shall advance towards western end and I::-ar:kﬁ!ﬁng shal! also be
continued in such a way that expasure of hanging wall benches is restricted to
approximately 150 m.

e) Brief description of the layout of mine workings, pit road layout, the
layout of faces and sites for disposal of overburden/waste.

The opencast working extends in east & west direction along the strike of the

ore body. The pit road is having a gradient of maximum 1 in 16. The

averburden being excavated is utilfised for back filling the mined out areas

where the ultimate pit iimit has reached 185mRL. These is a waste dump yard

towards northemn side of the leasehold area.

w Dl
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Maohagiri Mines (Chremite) : Scheme of Mining & Progressive Mine

Size of existing quarry  : Length: 594 mtrs, width: 140 mtrs.

Size of dump yard : Length: 505 mtrs, width: 100 mtrs

Leaving a parting of 50 meters from ultimate opencast gquarry limit (
undergmund warking has started from 135 mRAL.

] Conceptual Mine planning up to the end of lease period:

Reserves and anticipated fife of opencast working:
The proved mineable reserve under UNFC 111 category as on 01.11.2G14 is

129129 tonnes up l:c:- 185 mRi.. Buring the permd 01.11.2014 to 31.03.2015, it
is proposed to exploit 14000 tennes of ore. So, after 2014-15 the mineabie
reserve under UNFC 111 category shalt be 115129 tonnes, Luring the scheme
period it is proposed to exploit 115129 tonnes of ore from opencast mine during
the first three yéars; I.e. from 2015-16 to 2017-18. Opencast mining has been
proposed upto 185 mRL.'Beyo'nd this level thdugh opencast' mining is feasible,
but it wilf be uneconomical to cnntfnue mining operation by opencast method
because of the steep rise of the hill towards scuth of the hangwall, which will
require hlgh excavation of overburden in order to go deeper than 185 mRL for
recovering ore. The ratio of ore and overbur;:len will increase substantially,
thereby rmaking the opencast mining totally uneconomical. Therefore,
anticipated life of Gpeﬁcast warking is 3 years, i.e. upta 2017-18. So there shal!
be no generation: of ore & ‘averburden beyond 2017-18 from opencast mines.
However, backfilling activities will be carried out in the opencast mined out
areas.

Ultimate Pit Size 2 Dump size:

The ultimate size of opencast woarking and dump yard is mentioned below.
However, during the conceptual period. the opencast working will be backfilled.
The waste from dump yard wilt be utilised for filling underground mined out
stopes after suitably mixed with cement.

: Opencast Working ?nump Yard i
Length, mitrs (594 mtrs 505 mtrs
Width, mtrs 140 mtrs 1100 mtrs
Top mRL 233 mRL 1170 mRL
Bottom mRL 1 185 mRL :148 mRL ;
No of BenchE5,fStages 'B nos 2 nos '
e 2 .
M b'u P gi
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Mahagiri Mines (Chramite) : Scheme of Mining & Pr‘ngn'.mw Mine
Slosure Plan [2015 lf..v 1!1:- U =20]

Waste and sub grade material management:

By end of conceptual period, it has been calculated to excavh

underground, which shall he utilized for reclamation by back f‘lll " '
quarry, after reaching the ultimate opencast pit limit {185mRL}.

Year Fram Q€ {in From U/G (In LCuM) Tatal
LCuM):
2015-16 1.180 0.245 1.425
2016-17 1110 0,255 1.365
2017-18 0.610 0.321 ' 0.931
2018-19 0000 . 0.272 0.272
2015-20 0.000 © 0.257 0.257
Conceptual G000 3.855% 3.855
Total : 2.900 5,205 : 8,105

* Durinfj the year 2019-20, there will a production of 6 Lakh tonnes of ROM

from underground ming and generation of waste from underground will be

approximately 0.257 Lakh CuM. Thereafter, the undergi-m'md mine wil glve a

production of &6 Lakh tonnes of ROM per annum. A_ssuming, the level of
production from underground to be constant throughout the remaining life of

underground mine, the rate of generaticn of waste will be approximately 0.257

Lakh CuM per annum, Therefore, total génemtion of waste from underground

from 2020-21 to end of conceptual period (15 years) will be 0.257 x 15 = 3,855

Lakh CuM,

The capacity of the present waste dump in non forest area is to accommodate
10.50 LCuM. As on 01.04.2014 the waste dump is containing 4.15 LCuM,
leaving a balance for 6,35 LCuM waste that can be accommodated.

There shall be no generation of sub grade material during the conceptual

pericd.

M T Raju P Behera
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Mohagiri Mines (C hramite) !

Land degradation:

conceptual period is as follnws.

Scheme of Mining & Progressive Mine
Closure Plan [2015-16 1o 2019 -20]

( At present In Ha By the and of scheme By the end:§
as on 011024014
Land usg )] pedind 2019-240 {in Ha) period
Non MHon Mon
Forest Total . | Forest Total Forest Total
forest forest forast
Area under
minlng O IHI 8810 £.810 (.00 9.600 a.600 |7 0000 0.000 0.000
fquamying
Waste dump 4,700 Q.000 4. 7200 4700 0.000 |. 4,700 0.000 0.000 0.000
Mineral
s;mg o 0000 | 4500 | 4.600 | 0.000 | 13.480 | 13.480 | 0.000 | 0.000 0.000
Infrastnucture R.000 3.940 3.9090 .00 8.550 B8.550 GO0 B.550 8,550
Roads 0.240 2.500 2.7240 1.140 1.730 2.860 1.140 1.730 2.850
Subsidence |
Pillat .000 0.610 0.610 0.000 0.610 0.610 0.000 t.Gl0 0,610
Storage of .
Top Soll QL0 0.250 250 0.000 0.250 0.250 0.0400 G000 {1000
Safeby zone 0.510 2470 .| 3,080 .610 2,470 3.080 D610 2470 1.080
Cthers
Undishu i 1.847 43150 | 44997 0.547 29.700 | 30.647 5.647 53.030 5B.6F7
Total .| 7,397 | 66.3B0 | 73.7¥7 | 7.397 | ©6.380 | 73.777 |- 7397 | 65.380 73,977

Past Mining Land Use Details

5| Partcubars of Area n
No Lahd . Hacty Remark
Quarry & 9.600 ' . )
1 Subsidence Pillar + 0,610 Quarry area shall be reclaimed by backfilling & rehabllitated by plantation.
_ The presznt OB dump dead ends have been rehablliated by plantation. It is
2 | Waste Durnp 4.700 fplanned to ubillse the OB dump material for haddilling in stoped out areas, if
It Is found suitable. Thereafter, plantation shall be done over this area,

3 | Mineral Storage 13.480 The azrea shall be uhlise:d for plantation after cessation of the mining
] activities,

4 [Infrastructure 8.550 |This ar=a shall be laft as it is for future ulllisation by concerned autharlty.

5 | Roads 2.860 -do-

g |Swrage of topsoil G.250 | The ara shall be utllsed for plantaton purpose.

7 | satety zone 3,080 2.:1:?;:% has been done over this area and the same status shall be
8 |Other undisturbed | 30.647 | The area shall e malntalned as it Is.

Reclamation and Rehabititation _
Reclamation of mined cut quarry areas shall be done concurrantly with mining activitles.

Geperation of overburden from opencast mine shali cease after 2017-18, There shall be

generation of waste from underground workings only. This waste shall be utilised for

hackfilling of the mined out areas of opencast quarry. Mined out stopes in underground

shall be backfilled with suitable filling material along with cerment.

B
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Mehagiri Mines (Chromite) : - Scheme of Mining & Progressive Mine
Closure Plen [2015-16 to 2019-20]

Yeaar . Backfilling in O/C Mines Dumping at waste dump yard
{in LCuM} {in LCuM)
2015-16 1.425 Mil
2016-17 1.365 Nil
2017-18 0.931 Nil
2018-19 0272 Nil
2019-20 0.257 Nit
Total : 4.25 Nil

Afforestation shall be carred out in backfilled areas over mined out areas of opencast
quarry in a phased manner, Necessary precautions shall be taken for good survival rate
and protection of plahtaticns. Colr matting shalf be tried to stabilize the waste dump
slopes. Good quality grasses shall he planted on the dump slopes with small growing
local trees, shrubs etc, Terraces at a height of 2G m shall be constructed with inward

slape for absorption of water avoiding creation of gullies on dump stopes.

B. UNDERGROUND WORKING _

Based on the computer modeling done by CIMFR, Geo-technical parameters
has been determined for underground development at Mahagiri Mines
{Chromite). As per the computer model developed by CIMFR, stope length of 54
m has beenh consldered for the initlal stopes, and each stope block will be further
sub divided into three pahels as Primary, Secondary and Tertlary in the first mining
horizon of 50 m vertical block between 132 mRL and 85 mRL. (Refer Annexture
-24)

Lessee has given a work order (IMFA/JKR/14/2661} to CIMFR for cal_'ryiﬁg out
manitoring of the first stope namely PS5 with instrun‘ientatinn & estaklishing the
parameters, Le. length of primary panel of 18m. This monitoring study with
instrumentation will alse help in increasing the exposure of the exposed
hanging wall and foot wall towards the adjacent panel 'S5' and thereby
increasing/ decreasing the length of the initial stope panel to 36m/54m by
continuously measuring the stress & strain changes in the exposed hanging wall
& foot wall. Once the parameters of the stopes are finalised, the stoping
sequence will be determined as per the final recornmendation from CIMFR.
However, present mining scheme has been done, considering 18m stope panel
length as per the recommendation of CIMFR based on computer modeling
alone. {Refer Annexture -25)

" : P ra
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Mahogiri Mines (Chromite) : Scheme of Mining & Progressive Mine
' Closure Plan [2015-16 to 2019-20]

T

[

i) A. Mode of entry (Shaft & Decline).

Decline & it's purpose

Lecation

Latitude 3836.85E

Langitude 975.02N

Crass Section of Opening Width- 4,'5m, Height — 3.5 m
Ingiination ling

Starting Level 167 mRL

Ending Level -165 mRL [Upto the vear 2019-20)
Fresent Satus ' B5 mRL

The decline will alsa provide flexible access for equipment, men and services to
all levels. The decline is used as fresh air_intake for ventilating underground
working areas. '

Main Vertical Shaft & it's .pui'puse

Location _
Latitude 3906.07€
Longltude B46.21NM
Cross Section of Qpening Finished Diameter - 4.5 m
- Excavated Diameter — 5.1 m
Indiination Verticai
Starting Level 200 mRL
Ending Lewvel -155 mRL {Upta the year 2019-20)
Fresent Satus 116 mRiL
Method of Sinking Crop Raising
Capacity of Handling 3.5 LakhTonnef Year

The Main Shaft wilt be equipped with double drum winder for hoeisting of cre as
well as men and material. The shaft is being sunk by Drop Raising Method.

-

.
M T Raju : P Behera
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Mahagiri Mines (Chromite) : Scheme of Mining & Progressive Mine
Closure Plan [2015-16 to Eﬂlﬂ:_?ﬂﬂ]
.o R *;1.‘:\
Py BEIT g

T, Wk 1
o \

Do J:f:
Production Shaft & it's purpose R %Lj\
50N &y
kN ".:;}t._{"ﬁ; lff'-m4m'‘""""":,“in"-t'z’r
Location _ Rt
Latitude 4051,.6E
Longitude 938.26N
Crasz Sectlon of Opening Finished Blameter - 6 m
Excavated Diameter - 7.2 m
Inclination ' Vertical
Starting Level 193 mRL _
Ending Leve! -430 mRL (Upte the year 2319-20)
Present Satus Starting from 2015-16
Method of sinking Conventional method
Capacity of Handling 9 LakhTenne/ Year

This shaft will be used for hoisting of 9 LTPA ore & waste from underground to
surface initially from -400 mRL and later on from the -600 mRL. The Shaft wilt
be equipped with a friction winder for hoisting of ore. The shaft shall be sunk by
Conventional Method. o

| Ventilation Raise & it's purpose

Location .
Latitide 3826.86E
Longitude 709.45N -

|inclination Vertical
Starting Level . 185 mRL (from opencast pit)
Ending Leve 145 mRL '
Fresent Status Starting from 2016-17

it is proposed that the ventilation shaft will be developed at 185mRL {from

opencast pit). This ventilation raise shall act as return alr way.

L]
LY i
M (T e Era
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Mahagiri Mines {'Ehmrnife] : Scheme of Mining & P
Ctosure Plan [2015- ll.‘ar

i) B. Brief descnptinn on Develnpment and stnpmg methud

with post filling has been proposed as meathad of stoping as per Geo - technical
study conducted by CIMFR, Dhanbad. Trackless mining using LHD & LPDT is
being adopted at underground mines.

i) Underground layout

Underground mining has been accessed by a Decline from the surface. The
rocks appear to be competent enough below +160 mRL as established during
exploration drilling. The surface elevation of the Decline is 167 mRL & has
already been devefoped up to 85 mRL with a gradient of 1 in 8 . Dimensions of
the Decline are 4.5 m width & 3.5 m height. During progress of Decline, it was
found that the pasﬁage i5 going threugh moderately-hard strata up to +145
mRL, hard & fractured strata started from +145 mRL. From the Decline, three
levels at 145 mRL, 132 mRL & 85 mRL have been driven. To establish the
second entry to the undérgrnund warkings & to facilitate better ventilation of
the development headings, cne Vertical Shaﬁ:_ﬁas been sunk from 200 mRL &
has been connected with the Dedline at 145 mRL & 116 mRL. The Vertical Shaft
is circular with a finished diameter of 4.5 m.

1
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Mahkagiri Mines (ﬁhmmite} : Scheme of Mining & Progressive Mine
Clasure Plan [2015-156 to .

o

Proposed yearwise / levelwise extent of development fm_}.j{ :'
£ A q,_‘.."

alongwith the support system: iz
The underground development & production from 2015-16 tc;b.\t B,
tabulated as under. '
(i) Underground Mine Working {2015-186).

| Lengthinm’

{5tarting RL of Dedine f 4.5

DECLINE Ending RL of Dedine . 43.5

Total length of Decline 207

Top RL of Shaft 85

SHAFT {4.5m dia.} |Bottom RL of Shaft ' 52

Meters of Shaft : : 33

Top RL of Shaft 200

SHAFT {&m di2.}) |Bottom RL of Shaft _ a0

Vertical development in waste : 120

145 mRL Linear development In waste 40

Unear development In Ore- 230

132 mERL Linear development in waste 287

Unear development in Org 260

Ventilation Ratse Development - 20

Linear develepment in waste 573

Linear development in Dre 240

85 mRL SIuF Raise develu.pment ) : 220

Linear Development [n waste to connect Lt
Qre Pass

Linear development in waste 227

72mRL Linear development In waste for X-Cut to S0
FW drive

Harizontal Platform in dedine 10

52mRL X-Cut to connect shaft , 30

Conveyor drive ¥

!Stupe to be developed {132mRL to B5mRL) P& 55, P4,P7,P3
STOPE EStnpe Under Production(132mRL to 85mRL) | P5,55,P6

T
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Mahagiri Mines {t’fhr-umite}

Underground Development & production {2015-15)

Scheme of Mining & Progressive Mine

Closure Plan [2015-16 to 2019-20]

Development Yotal | Proposed| Waste . :
(W - Waste, O - Ore) length | target |in 'CuM}|
{in'm’) | ('m') it f

Decline Davelopments 'l
Decline 74.5mRL ta 72 mRL 20 (W) 20 315 )
curve (1in 10) 72mRL to 69 mRL 31 (W) 31 488
Decline 8SmRL to 52 mRL 136 {w) 135 2142 -- -—
Harizental Platform at 52 mRL 10 (W) 10 158 - -
Dedine 5Z2mRL te 49.5 mRL 20 (W) 20 315 - -
Vertical Shaft (4.5 m Diameter)
Shaft sinking 8SmRL to 52 mRL 32 (W) 33 b74 -- --
Vertical Shaft {6 m Diameter)
Shaft sinking 200mRL ta.80 mRARL 120 (W) 120 4833 - --
52 mRL Developments -- --
Shaft x-cut  at 52mRL 30{W) 30 360 -- -
Canveyor drive at 52 mRL 50{W) 1) &00 -- -
145 mRL Developments '
Dre drive in East & West 225(0) 225 2700 10395
X ~ cut to West Ventilation ralse 20({w) 20 240 - -
X - cut to East Ventilation raise 20{W) 20. 240 -- --
X-cut bo Surface Ventilation Raise 5{ 5 - &0 23
132 mRL Developments
F/W Waste Drive (East & West) 197{W) 197 2364 -- .-
X = cut to East Ventilation ralse 50w} 5 0 - -
East Ventilation Raise (132mBL to 145mRL) 100wl 10 ¢ - -
X - cur to West Ventllation raise 5{W] L &0 - --
Weast Ventilatfon Raise (132mRL o 145mRL) 100w 10 Q0 - -
¥-Cut from WD to OD at 132mRL BO{W) &0 Q50 - -
{P3,55,P2,P1,P2 P3 Stopes)
0D & Ore x-opt at 132 mRL 260{0) 260 - JizQ 12012
(F3,55,P8.P1,P2,P4 stopes)
85 mRL Developments
F/W Extractlon Drive East & West JB3[W) 383 4594 -~ -
X - cut to East Ventilation raise 10{W) i0 120 -- -
Cevalopment of ¥-cut to Ore Fass at 85mRL L HEL &0 . &00 - -
¥-Cut from ECIW) to OD at BSmRL 180(W) 130 1890 - -
{P5,55,74,P7 73 P2)stopes
0C & Qre x-cut at 85 mRL 240(0) 240 - 2700 | 10395
(F&,55,P4, 77 F3,F2)stopes ) '
Slot ralse from B5mRL to i 22000y | 220 | - 1980 | 7623 :
132mRL( £6,55,P4,P7,P3) stopes ! S I

oL
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Meahagiri Mines (Chromite)

Clasure Plan {2015-16

Development Total iPrupusEd I Waste ]
(W - Waste, D - Ore} length | target :in'CuM’
(in'm') ° ('m’)

72 mRL Developments ‘
Linear development in waste for X-Cut to F/W | 50(wW) | 50 600 > e 1y
Dirlve : LA 4 '
F/W Waste Drive East & West W) ;227 2724 - ==
Installation Work [
Construction of Waste Bin at 85 mRL 1 month o :

' Total; | 2647 | 24569 |10560] 40656

(i) Underground Mine Working (2016-17)

Length In 'm’
Starting RL of Decling 49,5
BECLINE ‘Ending RL of Dacline. -1
' ’ Total length of Dedine 418
Top EL of Shaft 52
SH‘“‘EIraF?‘Em Battom RL of Shaft 25
Meters of Shaft rFi
SHAFT {6m dia.) |Top RL of Shaft 80
Baottam RL of Shafit =40
Vertical development fn waste 'l 120
145 mRL Ventllation Ralse development ta surface 52
132 mRL Linear deveiopment in waste 75
Linear development in Ore 55
Linear development In waste 272
Linaar development in Ore 240
B5 mRL Ventilation Ralse development 83
Slot Raise development 308
Linear development in waste . 295
F2mRL Linear development in Ore 250
Ventilation Raise develepment i 20
Conveyar Dirive ] 10
S32mRL
Ore Fass Rafse development (52mil to B5 mRL) X an
Linear develapment in waste l 175
—— Horizontal Platform in Ded|ne : 18
X-Cut to connect shaft 35
Ore Bin Ralse develapment (25mRL to 5ZmRL) ; 27
12 mRL Linear developmant in waste 130
Stope to be developed (132mRL to 85mRL) ' P2,56,54,T5,P8,P9,P10 |
STOPE Stope Under Production{132mRL to 85mRL) . P4S4T556P3
o B
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Maohaogiri Mines {Chromite)

Scheme of Mining & Progressive Minz
Clasure Plon [2015-16 to 2019-20]

Underground Development & production {2016-17)

Development Tatal | Proposed !Waste in
(W - Waste ~length | target | 'CuM’
0 - Ore) (in'm) | ('m")
Pecline Pevelopment ;
Decline 49.5 ta 40 mRL 76 (W) 76 | 1197
Curve (1 in 10%40 to 37 mRL 31{W) 3: 488
Dedine {37 to 25mRL) 96 (W) 96 1512
Horizontal Platform at 25 mRL 18 (W) 18 284 - -
Dedline 25 to 12 mRL 104 (W) 104 1638 - -
Curve [1in 10) 12 to 9 mRL 3i (W) 31 488 - -
Decline 9 to -1 mRL BO (wy | 80 1260 — -
Vertical Shaft Development - '
Shaft sinking 52mRL to 25 mRL 27 (W) 27 551 -
Vertical Shaft {6 m Diameter)
Shaft, sinking BOmRL fo -40 mRL 120 (W 120 | 48183 - -
145 mRL Developments
Ventilation Raise from {Surface to 52(0) 52 - 637 2452
145 mRL}
132mRL Development
X-Cut from WD to CD at 132mRL {[ 75 (W) 75 200 - --
P9,54,56,T5,P10,P11 Stopes)
oD & Ore x-cut at 132 mRL 359 (0} 359 - 4308 16586
{P9,54,56,T5,P10,P11 stopes)
85 mRL Development
F/W Extraction Drlve in East 62 (W) 62 744 - -
X - cut to West Ventitation ralse 10 (W) 10 120 -- --
West Ventilation Raise (85 mRL to 44 {W} 44 396 - -
132mRL)
¥ cut to East ventilatlon rzise 10 {w) 10 120 - -~
East Ventiletion Raise (85mPRL to 44 (W) | 44 396 - -
132mAL) i
X cut to East ventilation raise 10 {W) 10 120 - -
X-Cut from ED(W) to OD at 180 {wW) | 180 1890 -- --
85mRL
{S6,54,T5,P8,FY. F10)stopes : !
OD & Ore x-cut at 85 mRL 240 (0) 240 - | 2520 | 9702 |
(S6,54,75,P8,P9,P10)stopes !
Slot ralse from 85mPBL b 132mAL{ | 308 [O) 3os -- 1: 1925 7411
P2,56,54,T5,P8,P9,P10) stopes :
\h/ ‘\
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Mahagiri Mimes {Mife]

Scheme of Mining & Progressive Mine
Closure Plan [2015-16 te 2019-20)]

Development (W - Waste Total Proposed | Waste inf Ore.in | Orein ]
O - Ore) length target | 'CuM' LACuMir |repne'
(in'm) | (m") VS

72 mRL Development i i ““;?

F/W Extraction Drive in East 225(W) | 225 2700, 2|

X - cut to East Ventilaton raise 10 (W) 10 12045 533

East Ventilation Raise (72 mRLto | 10 (W) 10 90 N P i)

85MRL) N

X cut to East ventilation raise 10 (W) 10 120 - --

East Venlilation Raise (72mRL to 10 (W) 1G a0 -- -

85mRL)

X-Cut Fram WD to OD at 72mAL 50 {W) 50 600 -- -

{ APS,AP4 APG, AP APT Stopes)

0B & Ore x-cut at 72 mRL 250 (0} 250 - 2350 8667

{AP5,AP4,APS,AP3,AP7 stopes)

52 mRL Development

Conveyor drive at 52 mRL 10 (W) G 120 -- --

Ore Pass Ralse development 30 (W) 30 480 -- -

(52mRL to 85 mRL) % crusher

chamber : '

25 mRL Development _ -

X-Cut to connect shaft 35 {W). . 35 420 -- --

Ore Bin & Measuring pocket Raise | 27 (W) 27 . 675 -- --

devefopment (25mRL ta 52ZmRL)

Unear development in waste for X-| 55 (W) 55 743 - --

Cut to FfW Drive

F/W Extraction Drive in East B 120 (W) 120 1440 -- --

West

12 mRL Development ==
" |unear development in waste for X-1 50 (W) 5G. 675 - -

Cut to F/W Drive

F/W Extraction Drlve in East & L 80 as0 —_ -

West

Installation Work

Grizzle, rock-Breaker Installatton & | 2 Manths 0 - - -

Ore pass lining work at 85mAL

Crusher installation at 52 mRL sub | 2 Month 0 - - -

leve!

Total| 2949 | 2949 | 26220 | 11640 | 44813
2L
M T Raju P
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Mohagiri Mines (Chromite) : Scherte of Mining & Progressive Mine
Closure Plan [2015-16 to 2019-20]
{ift} Underground Mine Working {2017-18)

Starting RL of Dedine

CECLINE Ending RL of Decline
Tutal tength of Dacline

) Tap RL of Shaft
SHAFT {4.5m dia.) |Bottom RL of Shaft
Vertical devalopment in waste &0
Top RL of Shaft ' -40
SHAFT (6m dia.) |Bottom RL of Shaft | -160 ]

Vertical development in waste : 120

132 FRL Linear development in waste 80
Linear developmant in Ore 292
Linear development In waste 220

85 mRL Linsar development in Ore ' 496
Slot Raise development _ as2
Linear develepment in waste ' : 208

72mRL - |Linear development In Ore ' 100
Yentilation Ralse development ' 20
Linear development In  waste o 503

25mRL Linear developrrent in Ore - 192
Siot Ralse development i 137

12 mRL Linear devefopment in waste 60
Horizonta! Platform In Decline ' 3

-4 mRL
X-Cut to connect shaft : _ 20
Horizontal Flatform In Decline 18
X-Cut to connect shaft 35

-35mRL Unear development in waste for X-Cut - 35
to Extraction drive
X-cut to connect between two vertical 260
shaft
Stope o ba developed (132mRL to 85mRL} | . T4,53,76,P1 1,F1,57,712

STOFE Stope to be developed (72mRL to 25mRL} APS ARL ARG
Stope Under Productlon{132mRL to 85Sm&L) 53,74,T6,P7,P8,FY

P
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Mahagiri Mines (Chromite)

Scheme of Mining & Progressive Mina

Closure Plon [2015-16 to 2019-

Underground Development & production (2017-18}

'Eevefupment f' Total |Proposed
(W - Waste | length | target
O - Ore) {in 'm') i'm"}
Decline Development
Decline -1 to -4 mRL P 24{W)Y 24
Harizontal Platform at -4 maL 9w 9
Dechine -4 to -18 mRL 112{W) 112
Curve (1in 10) -18 to -21 mRL 31(W) 31
Pedine -21 {0 -35mPRL 122(W) 112
Horizontal Platfarm at -35 mRL 18(w) ¢ 18
Decline -35 to -48 mRL 104(W) 104
Curve (1 In 10) -48 to -51 mRL | 31W) 31
Decline -51 ko -61 mRL aafw) 80
Vertical Shaft Development
Shaft sinking 25 to -4 mRL {Waste) 29{W) 29 592 -- --
Shaft sinking -4 to -35 MRL (Waste)} |  31({wW) 31 633 -- -
Vertical Shaft (6 m Diemeter) ' '
Shaft sinking -40mRL to -160 mRL | 120 (W) 120 4883 -- -
132mRL Development ]
X-Cut from WD to OD at 132mRL . BO(W) B0 960 -- -
0D & Ore x-cut.at 132 mRL 292(0) 292 - 3504 | 13499
(74,53,76,57,T2 stopes)
&5 mRL Develapment
X-Cut from ED(W) to 0D at 85mRL 2200w} 220 2310 - -
(T4,53,76,P11,P1,57,T2) stopes
OD & Ore x-cut at 85 mRL 296(0) 296 - 3108 | 11966
(T4,53,T6,P11,P1,57,T2)stopes -
Slot raise from BSmRL to 3532(0) 352 - 3168 | 12197
132mRL{ T4,53,T6,P1 1,P1,57,T2)stn
pes :
72 mRL I'ievelnpment ;
F/W Extraction Drive in East & West 143{W) 143 1716 -- --
X-Cut from WD bo QD at 72mRL 200w 20 240 - --
(AP2,AP1 Stopes) ,
OD & Ore x-cut at 72 mRL'(AP2,AP1 | 100(0) { 100 - 1050 | 4043
stopes) !
X - cut to West Ventilation raise 25(W) | 25 300 — --
@ %’"
M ¥ Raju P Be
ROP/CAL/199/944A 58 RQP/BBS/013/99/A




Mahagiri Mines (Chromite}

Scheme of Mining & Progressive Mine
Closure Plan [2015-16 to 2019-20)

Development i Tota! |Proposed 1Waste m| ﬂre in| (
{W - Waste i length | target 'CuM' .
0 - Ore) {in 'm") {('m')
West Ventilation Raise (72 mRL to 10{wW) i0
d5mRL)
X cut to East ventilation raise 20(W) 20
East Ventiiation Raise (72mRL to 10{w) 10
85mAL)
25 mRL Development
FfW Extraction Drive in East & 373(W) 373 44756 -- --
West
X-Cut from ED(W) tc OD at 130(W) 130 1365 -- --
25mRL (AP5,AP4,4P6,AF7,AP3)
stopes _
00 & Ore ¥-cut at 25 mRL 192(C) 192 -- 2016 7762
{AP5,AP4,APG,AP7,AP3)stopes
Slat raise from 25mRL to 72mAL 132{0) 132 -- 1188 4574
|( AP5,AP4,APG Istopes
12 mRL Development
F/W Drive In East & West 60{W) 60 720 - -
-4 mRL Development .
Shaft X-Cut at -4mRL 20(wW) 20 240 - -
-35 mRL Development
Shaft X-Cut at -35mRL 35(W) ‘a5 420 - --
Linear development In waste for X- S5{W) 55 550 - -
Cut to Extraction drive :
X-cuf to connect between twa 2600w 260 4095
vertleal shaft at -35mRL
Installation Wark
Constructlon of loading 2 months -
arrangement at +25mRL, Ore Bin
& measuring pocket ete.
Total| 2528 Ab26 32116 |14034| 54032
n.L./'
M J Raju P Behera
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Mahagiri Mines (Chromite) :

{iv) Underground Mina Working (2018-19)

DECLINE

Starting RL of Decling

Ending RL af Decline

Total length of Decline

SHAFT (4.5m dia.)

Top RL of Shaft

Battom RL of Shaft

Vertical development in waste ]
Top RL of Shaft =160
~ SHAFT (&m dia.} [Bottom RL of Shaft -280
Vertical development in waste - 120
132 mRL Linear development in waste 100
Linear development In Qre 343
Linear development in waste 230
85 mRL Linear devalopment In Ore 279
Slet Ralse development 308
Linear development in waste | 40
7ZmRL
Linear developmant In Ore 200
Linear development In waste 342
Lréar development in Ore - 248
25mRL
Slot Ralse development 308
Ventilation ralse development &8
Linear development in waste 125
1Z mRL Linear development In Qre 40
Ventflation raise development 10
Linear development in waste for X-Cut to 50
~43 mAL FW drive
Harizantal Platform ih Dedine 9
-65mRL
¥-Cut to cornect shaft 20
Harizontal Platfarm In Decline 18
3 35
~95mRL x Cu'; to connect shaft
Linear development in waste for X-Cut to =L
Extraction drive
-124mRL Harizantal Platfornt In Declina =)
sStope bo be developed (132mPAL to B5mRL) T3,T7 58,59,510,52,51,T8
Stope to be developed (?2mRL to 25mRBL) AP AP3I AF2 APL APE APS,
STOFE AP1D
Stepe Under Production {132mRL to 85mRL) | P1,P2,52,T2,73,57,T7,58,5
5,P10,510,F11
1
M T Rajo %
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Mahagiri Mines (Chromite)

Scheme of Mining & Progressive Mine

Underground Development & production (2018-19) e J :
Development {W - Waste Total Proposed Was_ié:‘ll‘f"’ﬂrm Y.

O - Ore) length (in | target 'CUM' ; { "

lml} ['ml} :.._1. J__;'_a- *' X I'w-‘.' % ;:. T )

Decline Development C‘,;. g ¥,
Dedline -61 to -65 mRL 32(W) 32 504 S, T

Horizontal Platfarm at -65 mRL 9(W) 9 142

Dedine -65 to -79mRL. 122fW) 112 1764

Curve {1 in 10) -79 ko -81 mRL 31wy 31 488

Decline -81 to -95 mRL 112(w) 112 1764

Horfzontal Piatform at -95 mRL 18(w) .18 2849

Dedline -95 to -168 mRL 104{W} 104 1638

Curve (1 in 10) -108 to -111 mRL IL(W) 31 438

Declina -111 to <124 mPRL 112{W) 112 1764

Horzontal Piatform at -124 mRL alw) 9 142

Vertical Shaft {4.5 m Diameter)

Shaft sinking -35 to -65 mRL 30(W) 30 613
Shaft sinking -65 to -95 mRL 30(W) 30 613

{Waste) - '

Vertical Shaft (€ m Dlameter) .

Shaft sinking -160mRL to -280. 120 (W) 120 4883 -- -
mRL

132mRL Development
X-Cut from WD to QD at 132mRL 100{W) 10Q 12460
(13,77,58,59,510,52,51,T8 Stopes) '

Q0 & Ore x-cut at 132 mRL 343(0) 343 - 4116 | 15847
{T3,77,58,59,510,52,51,78 stopes)

85 mRL Development

X-Cut from ED({W) to OD at BSmAL 2300w 230 2415
(13,77,58,59,510,52,51, T8} stopes _

OD & Ore x-cut at 85 mRL 279(0) 279 - 2830 | 11281
{+3,77,58,59,510,52,51, TB)stopes

Slot raise from 85mRL to 132ZmRL 308{0) 308 - 2772 | 10872
{T7,58,55%,510,52,51,T8)stapes

72 mRL Development |
X-Cut from FWD to 0D at 72mRL 40{W) 40 480 I
(APS,AP9,AP10,AP11Stcpes) .
OO0 B Ore w-cut at 72 mRL 200{C) 200 - 2400 9240
(APB,APS,AP10,APLL stopes) :

25 mRL Development B ;
FfW Extraction Drive in East 102(W) 102 1224 i
X - cut to East ventilation ralse 10{W) 10 120 e

L
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Mohagiri Mines {Chromite) : Scheme of Mining & Progressive Mine
Closure Plan [2015-16 1o 2019-209

rbevelupment (W - Waste Total | Proposed JI Waste in | Ore | _i
0 -0re) _ length {in target | 'CuM' |'c ik
'} (‘'m") ! FE a2
X - cut to East ventiiation raise 1a({W) 10 : 120 4 L% '
X cut to West ventilation raise W) 14 P 120
West Ventllation Ralse{72mKL to 14w 44 396
85mRL)
X cut to East ventilation raise 10{w; 1 41] 12G
East Ventiiation Raise {72mRL to 44{W) 44 355
85mRL) ’
X-Cut from ED{W) to OD at 25mRL 200{W) 200 2100
(AP7 AP3 AP3Z,AP1 AP APS AP10.4 1
P11} stopes _
00 & Ore x-cut at 25 mRL 248(0) 248 - 2604 .| 10025
{AP7 AP3 AP2 LAPLARS APD AP0, '
APll}stupes _
Slot ralse from 25mRL to 72mRL 308{0} 308 _ - 2772 | 10672
{AP7 AP3,AP2 AP1 APB APS SAPL0N '
stopes
12mRL Development )
F/W Extraction Drive In East 110(w) 110 1320
X = cut to East Ventilatlon raise 5[(W) S &0
East Ventilation Raise {12mFu_ to 10{w} 1Q -aq
25mRL)
X-Cut from FWD to OD at 12miRL 10{W} 10 120
(BPS Stopes) . . _
OD & Ore x-cut at 12 mRL (BPS 40(0) 40 -- 480 | 1848
stopes) .
{48 mRL Development
Linear developmant in waste for X- 50{wW) 50 600
Cut to FW drive
=65 mRL Development _
Shaft X-Cut at -65mRL 20(W) 20 240
-95 mRL Development '
Shaft X-Cut at -95mRL MWy | 35 420
Linear development in waste for %- S5{wW) - 55 G660
Cut to Extraction drive N
Total| 3571 3571 27288 |18074| 69585 |
1
M F Raj P Be
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Mohagiri Mines (Chromite)

{¥) Underground Mine Working (2019-20)

Scheme of Mining & Progressive Mine
Closure Plon [2015-16 m?p}ﬁ4{ﬁ

S
x
x
Starting RL of Decline 1;124.;\ Q‘iﬂi /3 ﬁﬁ
DECLINE Ending RL of Dedine k@;\% A
Total length of Decline i 335 7 et ‘i
Tog RL of Shaft -g5 ;
SHAFT Bottern RL of Shaft -155 i
Vertical development in  waste 60
Top RL of Shaft ~-280
SHAFT {6m diz.) [Bottom RL of Shaft -400
Vertical development in waste 120
137 mRL Linear development fn waste 75
Linear development in Cre 319
Linear development In waste 150
85 mRL Linear development In Qre 225
Slat Raise devei_gpment 220
Linear development in waste 50
72mRL -
Linear develgpment In Ore . 250
_ Linear developmant in waste 150
25mRL Linear development In Cre 200
Slat Raise development ' 264
Linear devalopment in wasta 213
12 mRL Linear development in Ore - 160
Ventilatlon ralse development 1]
Linear developmant in waste 510
-35mRL Linear development In Qre 150
Slot ralse development 176
108 mRL Linear development In waste for X-Cut 50
to FW drive
-124mRL ¥-Cut to connect shaft 36
Harizantal Platform in Decline 18
-155mRL
*-Cut to donnect shaft a5
Stape to be developed (132mRL to 85mRL) T9,511,7T10,71,T11 |
Stape to be developed {72ZmRL te 25mREL) APl ASE ASE.AST ASH ATS
Stape to be developed (12mRL ta -35mRL) BPS,BPA,BPG,BP7
STOPE Stepe Under Productton (132mRL to I 51,7178, 793,710,511, T11
BSmRL} ]
IStupE.- Under Production (72mRL to ZEmRL} I APZ AP4 APE, AP APE ASS,
! AST ASE
B D
# J Raju P era
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Mahagiri Mines (Chromite)

Scheme of Mining & Progressive Mine

Closyre Plon [2015-16

Underground Development & production (2019-20)

Eevelupment

Total Proposed

(W - Waste length (in | target

'D - 'ﬂr‘&] rmr] {Imlj

Decline Bevelopment

Dedine -124 to -138mRL 112{wW 112 1754

Curve {1 in 10) -128 to -141 mRL 31{w) 31 488

Decline -141 to -155 mRL 112(wW) 112 1764

Herizontal Platform at -155 mRL 18{w) 18 284

Decline -155 to -165 mRL 80(wWh 80 12&0

Vertical Shaft (4.5 m Diameter)

Shaft sinking -95 ta -124 mRL 29{W) 29 592

Shaft slnking -124 to -155 mRL 31(W) 31 633

{Waste) ,

VYertical Shaft (6 m Diamater)

Shaft sinking -280mRL to -400 120 (W) 120 4883 - --
mEd,

132mRL Development

X-Cut from WD to O at 132mRL 75(W) 75 900
{18,T9,511,T10,T1,T11 Stopes)

OD & Ore x-cut at 132 mRL 319(0} 319 3828 | 14738
{¥8,79,511,T10,T1,Tt1 stopes)

85 mRL Development

X-Cut from ED{W) to OD at B85mRL 150(W) 150 1575
(T8,79,511,T10,T1,T11) stopes

0D & Cre x-cut 2t 85 mRL _ 225(0) 225 2363 8096
(T8,T9,511,T10,7T1,T11)stopes

Slot rrise from 8SmRL to 132mRL 220{0) 220 1980 7623
{T8,T9,511,T1 0,T1,Til)stopes

72 mRL Development

X-Cut from FWD to 0D at 72mAL SO(W) 50 200

{AS5h,ASA LASE,AST stopes)
0D & Ore x-cut at 72 mRL 250(0) 250 3000 | 11550
(AS5,AS4 ,ASE,AST stopes)

25 mRL Development .

X-Cut from ED(W]I to OD at 25mRL 1500W) 150 1575

[AS5,A54,A56,A57 stopes '

OD & Ore x-cut at 25 mRL 200{0) 200 2100 8085
{AS5 AS4,ASG AST stapes

Slot raise from 25mRL to 72mRL ( | 264(0) 264 23768 9148
AP11,A55,A54,AS6,A57 stopes g i}
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Mahagiri Mines (Chromite)

Scheme of Mining & Pregressive Mine
Closure Plan [2015-16 to ZDIP-ED]

Development

_ Total | Proposed |Waste in ‘Ote
(W - Waste {ength {in| target CuM’ [Fe
Q - Ore) 'm'}) {'m")
12mRL DPevelopment
F/W Drive In East & West 163{wW) 163 1856
X - cut o West Ventlation ralse W) 5 &0
West Ventilation Raise {(12mRL to 16(W) 10 120
25mRL)
X = cut to East Ventilation raise 5{wW) 5 &0
X-Cut from FWD to OD at 12mRL 40(W) 40 480
(BP4, BPG, BP7,BP35topes) . .
0D & Ore x-cut at 12 mRL { BP4, 160(0) 160 1920 | 7392
BPG, BP7,BP3stopes)
-35 mRL Development
F/W Extraction Drive in East & West 360{W) 360 3780
X-Cut from ED{W} to OD at 150(W) 150 1575
-35mRL {BP5,BP4,BP6,BP7,BP3)
stopes
OD & Ore x-cut at -35 mRL 150(0} 150 1575 6064
(BPS,BP4,BP6,BP7,BP3)stopes
Slot reise from -35mRAL to 12mRL 176(0) 176 1584 | 6098
( BP5,BP4,BP6,BP7 )stopes - :
=108 mRL Development
Licear dmlopment in waste fnr x- SO{W) 50 600
Cut to FW drive
=124 mRL Development
¥-Cut to connect shaft 30(W) 30 360
-155 mRL Revelopment .
X-Cut to connedt shaft 35{W) 35 420
Total 3770 3770 25729 | 20726 | 79754
d qha:s“ﬂ
M J Raju P Behera
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Mahagiri Mines (Chromite)

U/G Development propasal for the Schema period 2015-16 to 2019:-‘2&{ ,‘;

Scheme of Mining & Prog
Closure Phan (2015- Ia;ﬁr 291{31

wmm

-EL'I

%méﬁ\

‘\.
Activities Development 2015-16 | 2016-17 | 2017-18B | u:‘]ﬁﬁ‘-!zﬁ
Propuoszal | Proposal | Proposal | Pro Eii‘p':i' gal
in'm" I "m" in"m' inm m'
Decline  |Starting KL of Dedine 74.5 4495 -1 -61 -124
Ending RL of Dedline 49.5 -1 -61.0 -124 -185
Total length of Cecline 207 418 494 534 335
Shaft Top RL of Shaft B85 52 . 25 =35 =95
: 4{_‘;';'] Bottom RL of shaft 52 25 -35 -85 ~155
Meters of Shaft 33 27 50 apn ai
Shaft  |Top RL of Shait 200 LY -40 -160 -280
(i, 6m) | o ottom RL of shaft 80 -40 -160 -230 -400
Meters of Shaft 120 in 120 120 120
145 mRL |Linéar development in .40 - - - -
waste
Linear devetopment In 230 - -- - -
Ore
- Viantilation Raise - 52 - -- --
Devélﬁprnent in ore
132 mRL I.Inear developmenl: in 287 75 EQ 100 75
waste
Linear development In 260 359 252 343 319
Ore . . ;
Ventilation Ralse 20 - - - --
Devalopment
85 mRL |Linear development in E73 272 220 230 150
waste ’
Linear devetopment in 240 240 . 296 279 235
Ore
Ventilation Ralse - 88 -- - -
Devealopment
Slot Raise development 220 303 352 308 220
Lineair Developrment in 50 - - - -
waste to connect Ore Pass i
1
72mRL | Linear development in 227 235 208 0 50
waste I
Linear development in - 250 100 200 : 250
Ore _ i
Linear development in 30 - - - ' -
waste for X-Cut to Fw i i
drive i o
Ventilation Raise P e 20 20 ¢ - -
development ; : L _
: P
ajur F
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Mehagiri Mines (Chromite)

Scheme of Mining A+ ogrh
Closure Plan [EC#& ¥ )

Activitles

Development

2015-16

2015-17

SZ2mRL

Harizontal Platform in

| dedine

10

¥-Cut ta connect shaft

30

Conveyor drive

50

10

Ore Pass Ralse development
{S2ZmRL to 85 mRL}

30

25 mRL

LUinear development in
waste

175

503

342

i50

|Linear development in

Ore

192

248

200

HaHzontal Platferm in Decline

18

*-Cut to connert shaft

35

Ore Bin Ralse development
{25mRL tv 52mRL) .

27

Slot Ralse devaloprment

308

Ventllation ralse
development

88

12mRL

Linear development in
waste

125

213

Linear devaiopment in
Ore

40

1640

Ventilation raise
development

10

10

-imRL

Herzontal Platfarrn in Decline

X:-Cut to connect shaft

20

-35mRL

Horizontal Flatform fn Dedine

18

X-Cit to conneact shaft

35

Linear development in
waste for ¥-Cut to
Extraction drive

L5

Lirrear Devalopment in
waste to connect between
two Vertical shaft

260

Linear development In
waste

510

Linear developrment in
Cre

150

Slot raise development

176

=38mRL

Linear development in
waste for X-Cut to FW
drive

-65mRL !Horizontal Platform in Decline

fx—-:ut to connect shatft

0 |

{

MT Baju
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Mahagiri Mines {Chromite) : Scheme of Mining & Progressive Mine
Closre Plan [2015-16

’
f AF Migle T,
Al
Activities Develapment 2015-16 | 2016-17 | 201718’ -20Y8- fodg
=95mRL |Horzontzl Platform In Decline - -- i - -nt— % % ]
- - T I :
K_Cut to connect shaft N g;\\ "
Linear developrnent in - = - \é?\u
waste for X-Cut ko EEETES
Extraction drive
-108mRL |Linear developmant in - -- -- - 50
waste for ¥-Cut to Fw
drive
-124mRL |Horizontal Fiatfarm in Decline - -- - g --
X-Cut to connect shaft - - - -- 30
-155mRL |Horzonta!l Platform In Dedine -- - - - 18
X-Cut to connect shaft - - -- - 35
Stope ko be developed
STOPE Stope under production
GRAND TOTAL (in 'm") 2647 2949 3526 3571 3770

i

M ¥ Raju P Behera
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Mahagiri Mines (Chromite) d Scheme of Mining & Prngmsswe Mma

i)  System of drilling and blasting

Drilling pattern in are Burn Cut
Drilting pattern in Rock Bum Cut
Drilling pattern in Stopes Ring Drilling

Maximum nurnber of holes blasted in|47 holes - in development
a round.

Charge per round {Kg) 80 in Development
LCharge per hote (kg 2.5 in Davelopment
Type of explosive EmulsionfSIun'_v,r explosive in catridged

form of 83mm, 40mm & 25mm dia.

Powder Factor (Norms) '
Rock development- ' Rock Devefopment - 0.45 m?¥/Kg

Ore development- - Ore Development - 0.5 m¥/Kg
Stope - ' Stope - Presently stopes are in

development stage.,
Fowder Factar {Actual) )

Rock development- Rock Development - 0,42 m%/Kg
Ore development- Ore Development - 0.48 m¥*/Kg
Stope - Stope - Presenty stopes. are in

development stage.

Drilling Pattern .
(a) Davelopment Faces : In development faces Burn cut drilling pattertt shall be _
fulldwed which will be done by single boom/ double Boom of Jumbo, There wil|
be 47n0s of holes of 45mm diameter. 5 holes will be reamed to 89mm diameter

as shown below

b
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Mahagirt Minez {Chromite) : Scheme of Mining & Pr'ogm:m\m Mine
Clesure Plan [2015- lﬁ,hr‘

i i ‘r-l.
(b)  Stope : In Stope drilling, 57mm dia. long hole and 115mfn d:%‘f

1 5 rrl‘-'.
combination shall be used The holes will be drifled in ring pa';rﬁ"

are shown below!:

o
' i f E—] omean
HW i Fw
A = P
I : Ei [ s LEva.

Type of explosives to be used _

() Development Faces : In development faces slurry explosive of 25 mm &
40mm size of cartridge shall be used for effective blasting.

Puli per blast: As per the rock types of Mahagiri Mines(Chromite),Pull per biast
shall be 2.9m to 3.0 m and 80 -100 kgs of explosive shall be consumed per
blast.

~ {by Stope blasting : For stope blasting, explosives will be "in catridged form of
83mre dia , 40mm & 25mm diz.. Eack hole to be primad with primax and
connected with delay detonators. ‘For connecting the holes, chord lines with
cordex will be used in combination with non electric delay detonators in DTH
holes. For long hole drilled upward, smali dia cartridge will be used. The chord
line is to be detonated at its either ends with electric detonators. However, for
large circuits different variations and combinations of trunk line connections will
be used for better results.

i o
Raju P
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Mahagiri Minex {Chromite} : Scheme of Mining & Prog-eﬁwe'

Annual explosive consumption

+ : Maximum development mete rage (drivage % shaft)in g year durlng the
) scheme period

Explosive eansumption with poll(3.0 m) per blast S, VI
Explosive Consumptlon in development, 111?03 Kg
Maximum na of Stope ta be Blasted In a year (15n0s x 10000cum.} 150000 CuM

Explosive tonsurnption in stope with cutput 1.33 crmfKag, 112782 kg
Total explosive consumotion in development & Stope per year 224485 Kg
Avg. Explosive consumption per manth 18.7 Tonnes

The existing magazine at Sukinda Mines (Chromite), which is ancther captive
mines of same lessee will cater the explosive requirement at Mahagiri Mines
(Chromite). However, looking at the Future explosive requirement at Mahagin
y Mines (Chromite), the lessee may enhance the magazine capacity at Sukinda
Mines (Chromite) or go for 8 separate magazine at Mahagiri Mines (Chromite).

fv} Method and Sequence of Stoping _ :
- Blast Hole Stoping with Post Filling & Sequence

The ore body is vertically divided into blocks of 50 m, It has been planned that

there will be vertical partmg of 10 m between each block, which will act as

Crown Pillar.

The stoping Gpemtfnn will cornmence at the block between. 135mRL and 85 mRL

and will be accessed from the foot wall waste drive by cmsscuis The foot wall

waste driveof 4 m (W) x 3 m (h) will be driven parallel to the foot wall contact
F' of the ore br::-d',r The ore body will be split into Primary, Secondary and Tertiary

stope panels of 18 m Iength In the drll level of the stope, two drives of 4 m

(w) x 3 m {h) will be developed along the wall cuntacl:;

At the extraction tevel_ of the stope, cross cuts will be developed from the foot
wall extraction drive. The parting between two cross -cut from center to center
will be 9m.- The dimension of cross-cut will be 3m (w) x 3m (h) & the ore drive
will be 3 m (w) x 3 m (h). An ore drive of 3 m (w) x 2 m {h} along the strike in
the centre of the ore-body will then be developed as Trough Drive, from where
upwards holes will be drilled for formation of ‘Trough’. The cross cuts between

]r the foot wall waste drive and the trough drive will be used as 'Draw Points' for
mucking by LHD from the stopes.

ju P @em
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Mahagiri Mines (Chromite) : Scheme of Mining & Pr-ogremw Mine

The overall sequence of panel extraction shalj be starting fro
methed of development and stoping will leave no rib pillars
blocks.

Raising methed, for which 115 mm downwards holes will be drifled {wvth DTH)
in 3 m x 3 m diamand pattem and blasted with drop raising method. The slot
Hings wiit then be blasted to make the slot between Hanging Wail & Foot wall,
‘The ring spacing and toe burden of the 115 mm heles rings will initially be kept

as 2,7 m and 2.5 m respectively, which will be later optimized for better
fragmentation with progressive results and rock type varlations.

At the extraction level, the trough drilling will be done with longhole drill for 57
mm holes In rings pattern with toe burden and ring spacing of 1.2 m and 1 4 m
respectively, Trnugh rings will be blasted against the slot.

The ore hod'f will ‘be divided along the strike length into pnfnary, secondary and
tertiary stopes, These will be filled with cemented 6li sequentially. This process
will continue and subsequently all stopes filled. The Figure below depicts a
schematic layout of blast hole stopes with cemented backfilllng proposed.

Mimary Tasurdary Tartisry ' Princoey Smzondary
St Timpas kB gt TOp Fopax
,A&‘:_,JV 77
FILL LEVEL
DECANTATION LEVEL

Schematic layout of blast hole stopes with consolidated backfilling

Mfﬁq:ju %“
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Mahagiri Mines {Chromite)

. Production from | Production
Stope to be Stope Under - .
Year ; Development in! from Stope
developed production "Tanne' in Tonne'
2015-16 P&,55,P4,F7,P3 P5,P6,55 HI655 74000 Crio
1
15 | P2,56,54,T5,P8 ~ +30%
2016-17 P9,P10 P3,P4,54,T5.56 44813 155187 200000 €0,
T4,53,T6,F11,P1
2017-18 {,57.T2,AP5, AP4, "3'5%; TP, 54032 245968 | 300000 | *30%
APE . : Crly
T}%;}Ef%;if;{“ P1,P2,52,72,73, e10%
2018-19 AP3AP2,APL AP 5?,’;};,5.853,!’10, GO5E5 330a15 400000 Cr.0;
8, AP9, AP1Q Pk
. T9,511,T10,T1, | 2L TLT8T3,T10 :
T11 AP11 S5 A | 511/ T11,AP5,AP4,  +30%
2019-20 ! : 4 APS APT RP3, Fa7o4 520206 600000
56,A57,A54,BF5, Cra0;
BP4,BP,BP7 | AP APL, APS,
! f . ASS, AST ASE
Year-wise Opencast & Underground Production Plan for next five years along
with grade. -
' npencqst Undarground .
Year Production in Production In Total In Tonne' Grade
"Tonne' - *Tonne" :
2015-16 60000 110656 ' 1705565 +30% Crz0;
2016-17 32000 200000 . 232000 _  +30% Cr:D,
2017-18 23129 300000 323129 +30% Cra0s
20018-15 NI 400080 400000 +30% Cr30s
2019-20 " NIl | a0000 BO000A0 +30% Cr0;
Backfitl Plant Design '
i 9 APPROVYETY

As per design of a backfill technology developed by CIMFR during 2009
(Annexure 26), the backfill plant for Mahagiri Mines (Chromite) would never be
operated below 50 m’/hr rate so that the velocity would always be above the
critical candition. This slun"y would deliver sand @ 30 m?/hr and water@ 32

m*/hr through 100mm dia pipeiine. ' /b\/‘\\]{
Keeping this in view, the layout of a typical consolidated fill plant has been
designed. _—— gmﬂ:'?;ﬂ T:m OFf MANES
A tentative locatlon of the filling plant is shown in the surface plqﬂnggﬁﬁzm?ms
04). YATaT/ AHUBANESWAR

The fill plant would have seven major components as follows:

w4 gajo - %
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Mahagiri Mines {Chromite) : Scheme of Mining & Progressive Mine
Closure Plan [2015-16 to 2019-20]

L

Fill storage tank or Sand Bunker
¥ Mixing tank {agitator)
* Cement'mixfng system
¥ Water tank

¥ Boreholes

¥ Underground pipe line network
# Instrumentation.
(a) Fill Storage Tank or Sand Bunker

Keeping a minimum of 8 hrs storage capacity of the sand, a 200 m® capacity
ground based bunker would be erected at the site. Arrangement of ramps would
be made to access the bunker top having a grizzly fitted over it. The sand would
be directly discharged to the bunker by the trucksftippers. The grizzly would
prevent foreign materials and large pebblesfbuulders entering inte the bunker.
In addition to this sufficient storage at the surface nearby the plant would be
kept to avoid any interruption in filling operation. A contingency stock before
the onset of rainy season would also be malntalned as gatherlng of sand from
the rivers would be dlfﬁcult due to water logging.

For a 300m? Capal:lt‘_u" bunker the dimenslon of the bin would be 7.5m x 7.5m x
2.0m {L. x B x H). The hopper porticn would be of 3.35m height and inclined at
an angle of 45° to the horiiuntal to allow free flow of the sand. The bottom part
of the hopper would be 6.8m x 0.8m {L x B) dimension. Discharge of the sand
would be made through a chute having an opening size of 30cm x 20cm. '
The sand would be taken directly from the bunker chute to the mixing tank
through a variable feed conveyor with weighing device for contralling the feed
- fate. A minimum free fall height of 0.6m between the. chute and the belt
conveyor wouid be kept to avoid piling up of sand at the discharge point.

Fl

{b) I'nllxim_:iI Tank {Agitator)

i

A cylindrical mixing tank of 10 m’ capacity would be provided betow the bunker.
The tank would be of 2m diameter upto a height of 3m. A stirrer arrangement
would be provided at the centre of the tank te prepare the slurry of sand,
cement and water. The stirrer would be driven by a 10 KW motor. A retention
time of at least 10 minutes would be allowed to ensure that the sand and
cement get homageneously mixed,

ul .
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Mahagiri Mines (Chromite) i Scheme of Mining & Progressive Mine
Closure Plan [2015-16 to 2019-20]

() Cement Feeding System o N

LA
This system would consist of a a cement storage silc with a varlahle SEEE r:; &3
conveyer and weighing device attached to it, for controlling the feeﬂ Fhtehs i
Cement would be transported to the cement silo by means of truck mu;u :
pressurised tanks. Loading and unfoading frorn this truck would \\..._,._ :

Pneumatically, in order to reduce the dust formation and to speed up the=>
handling of cement. '

{(d} Water Tank

A water tank of 1000m? would be installed at an elevated position (at Ieast 2m
to -:Jbtain water head) to provide water In making slurry, controlling slurry
density and for flushing pipeline. Water flow meter would be fitted in the water
ling to measure the flow rate,

[é} ‘Boreholes

Two vertical boreholes would be driven from the surface up to an intermediate
level underground {which would serve as a slurry distribution level). One out of
the two boreholes would be operated and the other would act as a standby. The
bore hole would be enforced by a double layer casing {with HDPE/cast iron /mild
steel pipe) to deal with weathered rock, upper sub soil, excessive wear, scaling
a-nd hence coltapse and blockage of the holes, The casing would be securely
fixed to prevent accidental disiodgement.

(f) Pipeline Network

A cross-cut would be driven in the intermediate level (distribution level) to
cannect the bore haole with underground netwark of pipes of 100mm diameter.
The underground range would be the combination of mild steel and HDPE pipes.
The portion of range, which encounters high hydraulic head (i.e. immediately
after the vertical fall) would consist of pipe with more wall thickness and ftange
welded mild steel pipes. In the law pressure area it may consist thinner HDPE
pipe with permissible working pressure in the range of 10 Kofcm 2

m’% Raju _ P %m
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Mahagiri Mines (Chromite) : Scheme of Mining & Progressive Mine
Closure Plan [2015-16 1o 2019-20)

{g} Instrumentation

The following instrumentation would be installed in the plant
control of slurry parameters: -

N F

> Density Meter to measure slurry pulp density in the range of 1.3 —20"
E/m3,

# Slurry Flowmeter to measure slurry flow rate in the range of 50 - 300
m/hr. '

> Water Meter to measure water flow rate in the range of 0 — 200 m3/hr.

» Weighment device for sand and cement.

¥ Portable Telephones with five cores telephone cables for communication.

»
WATER
TANK
SAND
BUNKER
YARIABLE SPEED CONVEYQR WITH
WEGHING ARRANGEMENT
wm r \‘i

T 8 D

-
L b
e O
MIXING TANK
|:I| —p DENSITY METER,
!
(:I:l —= FLOWMETER
¥
TO THE
- BOREHOLE
Schematic layout of the consclidated Fill Plant
‘ %‘”
M 5 oju P Be
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Mahagiri Mines {Chromite) ; Scheme of Mining & Progressive Mine
Closre Plan [2015-16 1o 20

{h) Fill & Cement Cnnsumpi:inn

Stc-pe size 15m x 18m X S0m
Total fill requirement 13500 x 1.61 x 0.95
Fill required for Plug 7.5mx15x18x 1.61°
Fill required for rest of stope 20648 - 3260
Cement required for plug 3260 ¥ 11%
- Cement required for rest of stope 17388 x 6%
Totai cement required for one stope filling is | = 1402 T
Ceim?jnt consumption rate is 1402/(13500%3.9x0.95) = 28ka/tonn ore
mineg -

However, as per recommendation of CIMFR, additional work order (Letter
No.IMFA/JKR/14/1177) has been issued to CIMFR, to explore the possibitity of
cemented overburden fill into the voids there by replacing the sand (fully or
partially) . (Refer Annexure -26 & 27). -

Stope parameters:

1 Number of working stopes Presently Stopes are In development stage.

2 Size of the panel 18 m each of primary, se:nﬁdanr & tertary
panels

3 Level interval 50m

4 Thickness of crown pillar 10m

5 Thickness of 5ill pillar 10m

G Thickness of Rik pillar 18 m {secondary / tertiary panels at both sides,

which will be mined out after backfilling of
 |primary f secondary paneis)

7 Size and interval of Stope  Size-18 m {w) x 50 m {h)

pillar Interval - Alternate panel, before extraction, will

act as plllar

8 Size/shape of man way Height — 1.8 m (Min.)
Width - 0.75m to 1m
Length — 1.2 m {Min.}

9 Sizefshape of ore pass 3m % 3m, Shape - Square
10 [Method of stowing/back Cemented backfilling
filling .
11 Method of drainage of By Purmping ;

stowed water - !
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Mahagiri Mines (Chromite) . Scheme of Mining & Progressive Mine
Closyre Plan [2015-16 vo 2019-20]

v) System of underground transportation: P
+ From face to pit bottom or loading point: ffé:,
Load haul dumper (LHD) of 4 CuM & 2 CuM capacity shall be de"la‘i_[’_rﬁ%
ore and waste from stope and development and unlpads cn |
‘|dump truck (LPDT) of 25 & 15 tonne capacity. LPDT shall carry
from stope & development to unleading point.
From pit bottom to surface:
We shall adopt two ways of transpartation to surface:
|1. LPDT of 25 tonne capacity shall carry the ROM to surface from upper levels,
2. Skip leading systemn shall be arranged st the vertical shaft for hoisting ore
and waste rock from Pit Bottom to Surface. (Annexure: 33) | _
: 3. The proposed 6 lakh tonnes of ore along with waste to be generated fram
> underground will be transperted fram pit bottom to surface through existing |.
shaft & decline, '
From surface to end use plant:
In surche Front End Loader & Tipper of 18 t capacity shall be deployed to
transpuﬁ: the ore to the Plant for processing.
Safety features provided on conveyor/ haulage track/ roadway:
Road Way- We are providing Visual signaling system in underground road way
& mén holes and Ligﬁti_ng arrangements for Traffic system in the turning points
of the road way. '
Safety features of LPDT
» Parking Brake '
¥ # Service Brake
> Audio Visual Alarm
» Fire Extinguisher
» Docor Interlocking with parking break _
» Rear view camera with LCD screen at the operator cabin
» Fume diluter
vi) System of winding / hoisting : _
The system of winding will be the present main shaft {dia — 4.5mtr) and a
proposed production shaft (dia - 6mtr). Skip loading system will be adopted for
» . hoisting ROM & waste. The decline shall serve as a service way.

P ghﬂﬂl
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Mahagiri Mines (Chromite) : Scheme of Mining & Progressive Mine
Closure Plan {2015-16 tao 2019-20]

Main Vertical Shaft : LT &

Location EREr
+- Latitude 13906.07

Longitude B46.21

Crass Sectlon of Cpening [Finished Diameter — 4.5 m

Indination Vertical

Starting Level 200 mRL

Enditig Level =155 mRL {Upto the year 2019-20)

Present Satus 116 mRL -

Method of Sinklng Drop Raising

Capacity of Handling  |3.5 LakhTonne/ Year )

The Main Shaft will be equipped with double drum winder for holsting of ore as

o well as men and material. The shaft is being sunk by Drop Raising Method.
Production Shaft '
Location
Latitude 4051.6E
Longitude 938.25N
Cross Section of Opening |Finlshed Diameter - 6 m
Inclnation Varticat
Starting Level 193 mRL :
Ending Level . -40Q mRL (Upta the year 2019-20)
Present Satus Starting from 2015-16
Method of sirking Conventional method
, Capacity of Handling 9 LakhTenne/ Year
This shaft will be used for hoisting of 9 LTPA ore & waste from underground
tosurface initially from -400 mRL and later on from the -600 mREL. The Shaft
willbe equipped with a friction winder for hoisting of ore, The shaft will be sunk
by Conventional Method.
vii) Subsidence management
The scope of subsidence due to underground mining will not be there, since the
stopes will be backfilled by cemented fill material. The stability of void shall be
monitored through streta menitoring instruments installed at strategic location.
¥ Subsidence survey shall alsc be carried out at regular interval,
Hu F Behera
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Mahagiri Mines (Chromite) : Scheme of Mining & Progressive Mine
Clasure Plan [2015-16 to 2015-20]

Under Ground Conceptual Plan:

. \1. ¥ i
During the next proposed scheme peried, Le. from 2015-16 to &
proposed to exploit 16.10 lakh tonnes of ore from underground mine &Hd from

opencast 1.291Lakh Tonnes. So, the mineable reserve categery after 2019-20

shall be 68.545 lakh tonnes. There shall be no generation of sub grade chrome
ore (10 to below 30% Cr2033. After the proposed schteme period, the mineable
reserve estimated till date up te -395md shall cater for another 12 years, i.e.
upto 2031-32 keeping & maximum production level of 6 lakh tonnes per annum
from underground mine. Exploratory drilling shall be proposed during the
conceptual period which wHi add more reserves, there by extending the life of
underground mine beyond lease period,

Explnratir.;n beyond the Scheme period

Exploration propesals during the scheme period 2015-16 to 2019-20 have been
discussed in detail In Chaptgr 3. Beyond scheme period bore holes shall be
preposed from underground or opencast to explore ore body at greater depth
beyond -385mRL.

Number of Levels to be developed:
There will be a total of 19 levels upto -395mRL ta be developed.

Waste and sub grade material management:

Beyond scheme period up to end of conceptual, ® ¥s calculated that
approximately 3.855 lakh CuM of waste shall be generated. There shall be no
generation of sub grade chrome ore {10 to below 30% Cr203). The waste shall
be backfilled in the mined out areas of opencast working and in the stoped out

voids of underground working.

M J Raju 3
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Mohagiri Mines (Chromite) : Scheme af Mining & Pregressive Mine

Yaar From U/G {in LCuM}
2015-16 0.245 '
2016-17 0255
2017-18 0.321

_ 2018-19 : 0.272
2019-20 0.257
Conceptual 3.855*
Total : 5.205

* During the year 2019-20, there will a production of & Lakh tonnes of RDM

from underground mine and generation of waste from undergreund will be

approximately 0.257 Lakh CuM. Thereafter, the underground mine will give a

production of & bLakk tonnes of ROM 'per annum. Assuming, the Ievél of
production from underground to be -::-:;nstant throughout the remaining life of

underground mine., the rate of generation of waste will be approximately 0.257

i.akh CuM per annum. Therefore, total generation of waste from underground

from 2020-21 to end of conceptual period (15 years) will be 0.257 x 15 = 3,855

Lakh CuM. |

Ventilation Arrahgement: Based on the future ventilation requirement, the main
mechanical ventilator shall be placed either in underground or cpencast.

Backfilling: All the stopes after being mined out shall be backfilled with
consolidated cernent fill.

viii) Mine Ventilation

During develepment of decline, the face will be ventilated by 2 x 20 hp auxiliary
ventilation fans. Wherever the decline is connected to the main vertical shaft a
fan of higher capacity as Installed, makes the decline as intake & main vertical
shaft as return. The decline face will further extended by the axillary fan of 2 x
20hp till the next cannection is made. Thus the development will be carrled out
till the shaft & decline are completed.

i Il Raju _ F ghjm
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Mchagiri Mines (Chromita)} : Scheme of Mining & Progresshf
Closure Plan [2015-16 w@nfb’
."f ’

in the connecting cross cuts |, so that the air quantity from the partlcul_ar leve!
can be regulated.

The Main vertical Shaft & Decline will act as intake & return will be through
ventilation raise connecting to the surface from 145mEL.

Mine ventilation calcﬁlatinns:

As per statute, selection of ventilation norms for different parts of the mine is
calculated in accordance with following aspects:
As per Production
The av. Preduction per day is 2000 tonnes. For every . tonnage of daily
ore produced the recommended quantity of air required 15.2.5 m3/min,
So, for 2000 tennes the requirement of air shall be 2000 x 2.5 = 5000
m3/min. '

As per Man Power _ _

The quantity of air required per person employed in largest shift is
6m3/min.

Assuming overall O.M.S of S Tonnres per man sh:ﬁ: the requiremant of
manpower shall be 200. '

S0, quantity of air required for ventilation purpase shall be (200) x 6 =
1200 m3/min

Permissible concentration of noxious gases from Machineries

for achieving required production and development targets, following
machineries shall be deployed in the shift. It has been observed
that approx. 4.2cum/min of air per KW is required for good ventilation in
underground,

#fg; ‘ 2 )
M T Raju : P Bekéra
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Mahagiri Mines (Chromite)

Total Horse Power of equipments to be deployed are:

Name of Capacity | Numbers | Power | Total | Usage '

Equipment {(in KW)| Kw (%o}
LtHD 4 CuM 1 186 1856 104G
LHD . 2 CuM 1 7o 79 100
LPDT 157 1 148 143 1000
LPDT 25T 2 261 522 | 100
Drill 2umbo 45 MM dia. 1 65 65 50
Service Utiliy - p 79 158 S0
Vehide .
Total ' 1158 1047 4393

S0, & quantity of approx. 4400 cum / minute is required to dilute the noxious
gases. It has planned to install the main mechanical ventllatur of 5000 cum /
minute capacity to cater the ventilation mqunrements

ix) Extent of Mechanisatlon

Calculation to find out perfnrrnance of UG mining mm:hlner\r

Drilling
Drmlng - : 47 holes x3.3m = 155 m, dia of holes 45 mm
Drilling rate by Jumbke ' 1.2 m/rnin.
Totzl time required _ 155 mf 1.2 = 129 min.
Diameter of reaming holes - 89 mm (45mm ~ &4mm ~ 89 mm)
Total length of hole to be reamed 3.2x5 holes = 16.5m
Reaming rmte : 0.5 m / min.
_1?tal time required 32 min. |
M/C shifting & setting time 30 min. |
Total time 129 + 33 + 30 = 192 min. or 3 he. 12 min. I'

Db
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Mahagiri Mines (Chromite)

MUCKING BY LHD of 4 CuM CAPACITY

Scheme of Mining & Progressive Mine
Clasure Plan [2015-16 to 2019-20)

Tatal excavated volume

|4.5%3.5% 3 = 47 CuM

Consldering Swelllng & 25%, broken rocks |59 CuM
volume _
L.H.D. bucket rapacity 4 CuM
Consldering 80% fll factor 3.2 CuM
Total No. of pass required 19

To complete one pass by LHD distance to
be cavered

300 m + 300m = 600 m

Average spead

5 ¥m per haur

Time for hauling 420 sec.
Lcading flime &0 sec.
Unloading time &0 5ec.
Time of changing directian 60 sac.

Total cycle time for one pass

420460450460 = 600 sec = 10 min.

In one hour total no. of passes

Gl min/ 10 min = &

Far achieving
requlrad

1% passes, total time

19 x 10 'min. = 190 min. -

Mucking Time'.

13 hrs 10 mins.

MUCIING BY LHD of 2 CuM CAPACITY

Total excavated volume

45x3.5x3 =47 CuM’

Considering Swelling @ 29%, broken rocks|5% CuM
volume

L.H.D. bucket capacity 2 CuM
Consldering 80% fill factor 1.6 CuM
Total No, of pass required 37

To complete cne pass by (HD distance to be

coverad

300 m + 300m = 6B0G m

Average speed

5 Km per hour

Time for hauling 420 sec.
bading time 60 sec,
Unloading Hime 160 sec.
Time of changing direction 60 sec.

Tatal eyele time for one pass

420+50+504-50 = 600 sec = 10 min.

In one hour katal no, of cycles

60 minf 10 min = & cycles

Faor achteving 37 passes, total time requlred

37 110 min. = 370 min.

Mucking Time & hrs 10 mins.
1
‘ 1)
T P ra
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Mahagiri Mines (Chromite) : Scheme of Mining & Progressive Mine

I.'..f.l;-.:‘. aurt

HAULING by LPDT of 25 T Capacity
N Speed ' 9 km/hr = 150 mfmin {Luadﬁ'gg
11 km/ hr = 183 m/ min (Erj
Total lead distance up & down {from B5mRL to|1200 x 2 = 2400 m iR
Surface]
Total haufing time required 1200 f150 = 8 min. {Loaded)
1200/183 = 6.5 min.(Empty)
Total = 14.5 mim, {say 15 min.}
Total loading, ukloading & spotting time 80+120+120 = 320 Sec, = Smin. 20 sec.
Total time reguired / load 15mir. +Smin. 20 sec. = 20 Min. 20 sec.
For & 25 MT LPDT, effective carrying capacity 20 MT, @ 80% filling
Consldering effective working hrs/shift 5 hrs
Total no. of Hps/LPDT/ShiR 15
Total materizls transported to  surface/|300 MT
Vv LPOT/Shift :

HAULING by LPDT of 15 T Capacity

Speed 9 kmyhr = 150 mfmin (Loaded)
: 11 kmy hr = 183 m/ min (Empty & level)
Total lead distance up & down {from 85mRL 1011200 x 2 = 2400 m
Surface)
Total haulfng Hme required 1200 150 = 8 min. {Loaded)
' : 1200/183 = 6.5 min.(Empty)
) Total = 14.5 min. (say 15 min,)
Total loading, unloading & spotting Hime B0+120+126 = 320 Sec. = Smin, 20 sec.
Tetal time required / foad 15min. +5min. 20 sec, = 20 Min, 20 sec.
For a 15 T LPDT, effective carrying capacity 12 MT, @ BO% filllng
¥ Considering effective working hrs/shift Shrs
Tota! no. of trips/LPDT/Shift 15
Total materals tronsported Lo surfacef| 180 MT
LPDT{Shit
-

M'F Raju p
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Mahogiri Mines (Chromite) ‘ Scheme of Mining & Progressive Mine
Closure Plan [2015-16 1o 2015=2,

Name of Equlpments1 Capacity | Projected |Present Proposal ;
norms of Status for
performance additional
| 7 Shit requireme
: nt
Lead-haul-dump 4 CuM 40T 1 2
Load-haul-dump 2 CuM 120T 2 -- In conjunction with LFDT
Low profile dump truck 15T 180T 1
Low profile dump truck 25 MT 3noT 2 2
Crifl fumbo {Double 1.2m /min 250 m i - Considerlng shifting/
bagm) placement
Lrill jumba (Single 1.2m /min 250m 2 1 Considering shifting/
boom) placement
Long hole Diifllng g & mfhr 20 1 '3 Considering shifting/
Machine (small dia.) placemant .
Dawn-the-hcle Drill 2 m/hr 10 0 - 4  Considering shiting/
115 mm placement
Deawatering. Pumps 72 KLthr - oo 2
{120 HF .f
Jawr Crusher . 120 TPH -- -— 1
Service Utility Vehicle -- -- - 2
o
M J Raju g era
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{a) Minimum and maximum depth of water table

Mahagiri Mines (Chramite)

observations from nearby wells and water bodies:

Scheme of Mining & Pragressive Mim

Closire Plan [2015- 16 1'n

3.0 MINE DRAINAGE:

Station . Maximum Ground | Minimum Ground
No Location water level (mRL) water level
.a |Bore well inside Mahagli
GWL-4 Mines (Chromite} 163.34 155
Bare well inside Mines Maln
GWLS (o eme 122.27 116
_ GWL-& |Bore well Village Purunapani 120.2 116.3
- GWL-7 |Bore well Village Goramian 117.2 112.41
GWL-8 |Bore well OMC Labour Colany 99,17 94
The maximum & minimum level of ground water is 163.34mRL & 94mRL
respectively as per annuzt environmentat mnn]turlhg repart for the year 2013-
14, (Annexure - 20}
(b) Maximum and minimum depth of Workings:
The maximum and minimum depth of working is 233 mRL & (-)155mRL
respectively.
¥ {c) Quantity and quality of water likely to be encountered, the pumping
arrangements and places where the mine water is finally proposed to
be discharged: |
Opencast Working Pumping
As the maximum & minimum depth of opencast working is much above the
ground water level, 50 it is obvious that there will be no mine discharge water
form cpencast mine.
g

Ry
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Mahagiri Mines (Chromite) : Scheme of Mining & Progressive Mine
Closire Plan [2015-16 1o 2019-20]

Under ground Pumping

Water Accumulation Per Day

Water from surface ta 85mRL 600 KL/Day
Water from 85mRL (Decanted water from Filling) '100 KL/Day
Water below 85mRL (50% of sl no 01) 300 KL/Day

Jotal Accumulation Per Day 1300 KL/Day

The capacity of 120Hp pump is 26LPS with a head of 120 mtrs.

The rating of 60HP pump is 20LPS with a head of 130mtrs,

The capacity of 40HP pump is 10LPS with a head of 80mitrs,

PUMP SELECTION:

Capacity of 100/150 IFB Type-80 pump as per Manufacturer {n = 70%) 150 KL/Hr,
For 150 mtr head, stages of pumps required 4 Stages_._
Power Requirement for Pump _ 87500 |watt
Power Requirement for Pump 117 HpP

It has been planned to install two nos. water pump of 120 HP each.

{d) Regicnal and local dralnage pattern. Annual rainfall, catchments
area, and likely quantity of rain water to flow through the lease area,
arrangement for arresting solid wash off ete:

The area comprises of hilly and undulating terrain. The Daitari hill range is
located in the north and the Mahagiri range occupies the southern portions. The
central. portions of the area is drained by Damsal Nala ﬂowing in westery
direction. It forms the main watershed of the study area. _The entlre drainage
originating from Diatari hills in narth and Mahagiri in the south joln Damsal
Nala. The drainage network present over the major portions of the study area is
sub-parallel except for the drainage emanating from Diatari hills aver the
nerthern portion which is radial and dendritic in nature. The rnaximum elevation
of the area is 600 m above mean sea level in the northern portions [Diatari Hill)
while the lowest is less than 100m above sea level in the west central parts of
valley. The only surface water source in this area is perennial Damsal Nala
which is situated at 2.3 km distance from Mahagiri due north. The water flowing
through this nala ultimately joins into the Brahmani river. The lease area,
represents undutating and hilly topography marked by linearly disposed mounds
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Mahagiri Mines (Chromite) : Scheme of Mining & Progressive Mine
Clasire Plan [2018-16 to 2015

southern side while the minimum elevation is 147 m RL on the no
of the lease area.

Hacts, but catchment aréa is approx. 54.3 Hacts due tg hilly termain of the zrea.
The intensity of rainfzlt depends on duration of the r-ain. For Indian conditions,
the intensity of rainfall varies between 12 mm/h to 20 mm/h as per CPHEEO
manual. For Sukinda, as no hourty rainfall data is available, so, 15mm/h has
been chosen as design intensity of rainfail. So, likely quantity of rain water to
flow through the lease area is approximately 815 CuM/Hr Sufficient nos of
settling ponds, check dams and retaining walls are there to arrest sclid wash
offs. '

The mine water discharge will be pumped to a settling pond at surface for settling.
If the sum'p water contains Cr+6 of higher cencentration than permissible limit, the
water from' this sump will be passed through the treatment plant established in
adloining Sukinda Mines (Chromite) of the fessea, The treated water will be having
all parameters withln permissible fimits and will be re-circulated for industrial use.
The excess water after industrial use, If any, will be discharged to the natural
surface water channels.

M T Raj P
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Mohagiri Mines {Chromite) : Scheme of Mining & Progressive Ming
Cltosure Plan [2015-146 to 2019-20]

Reject to be disposed off: The area has lateritic soil / laterite / quartzite
koulders alongwith ultramafic floats on the top where no working has been

commenced within the targeted area for opencast mining. In the opencast
mining area where work is in progress ultramafic along with big quartz beulder
are encountered those are termed as waste. No top soil is there any where.
Chromite ore less than 10% Cr:0s is also termed as waste which usually comes
wItH the ore zuﬁe as intermediate waste. The waste ranges in colour from
brown, reddish brown, brownish black to black. The texiure is sand to sandy
loam. Waste from underground working mainly consists of fresh serpentinite &

Dolerite.
Top Soil {CuM) Mineral Rejects {$uM])
Year Reuse / Storage | Back filling | Storage | Blending | Bencfidation
Spreadinig .
2015-16 xqﬂ?:émem NI Nl NI | NIF
2016-17 ‘:‘:q‘:i:lfe ment | M il NIl Nil Nil
2017-18 f:qﬂfr';ment Nt | Wi Nil Nl il
2018-19 f:qﬂf;mem Nl Nl il Nil N
2019-20 ‘::qﬁ?r’em e | MO N Y il | NIl

b) Backfiiling & Waste Dump:

Rate of yearly generation of wastes and proposals for dispozal of waste for
next five years. .

The rate of yeaity generation of wastes and over burden to be excavated in the

next five years have been calculated and is given below:

B .,
M J Roju P Behera
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Mahagiri Mines (Chromite) : Scheme of Mining & Progressive Mir
Closure Plan [2015-16 to 2019; apq e

Waste from @ .
Overburden
Year from Opencast l.ln:lergroundﬁ »
workfng in CumM developmenti”,
. working In Cub v AL
First Year (2015-16} 1.180 0,245 N B
Proposed during Second Year (2016-17) 1.110 0.255 o
20i8-16to Third Year (2017-18} 0.610 0.321 0,931
2019-20 Faurth Year (2018-19) 0.000 0.272 0.272
Fifth Year {2019-26) 0.0Q0 0.257 0.257
Grand Total 2.9 1.350 4.25

During 2014-15 ( i.e. between 01.11.2014 to 31.03.2015 ) there will be
generation of 0.6 Lakh CuM of overburden. Similarly, it has been calculated that
approximately 2.9 Lakh CuM of overburden shall be generated from opencast
working during the scheme period, i.e. from 2015-16 to 2019-20. As opencast
working is proposed up to 2017-18, so there shall be no generation of
overburden beyond 2017-18.

Similarly, it has been calculated that approximatety 1.35 Lakh CuM of waste
shall be generated from underground working during the scheme perlod, i.e.
from 2015-16 to 2019-20,

The whate 4.85 Lakh CuM overburden (3.5 Lakh CuM from O/C working & 1,35
Lakh CuM from U/G) to be generatad during the scheme period, shall be utilised
for backfilling of mined out areas of opencast working (within the forest area),
where the ultimate pit limit (185mRL) has reached. '

The year wise plan for management of overburden/waste is tabutated below:

Year Backfilling in 0/C Mines | Dumping at waste dump yard {
{In LCuM) {in LCuM)
2015-16 1.425 hil ]
2016-17 1.365 NIt !
2017-18 0.531 Nil '
2018-19 0.272 Mil
2015-20 0.257 i . HNii |
. Total: 4.25 j Nil i
7 i @a“
M J Reju P
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Mahagiri Mines (Chromite) : * Scheme of Mining & Progressive. L
Closure Plan [2015-16 fg’%w
e ) 2 i

Designed Capacity, Maximum height and spread of waste dump - ﬁ;* “
The capacity of the present waste dump in non forest area is to al
10.50 LCuM. Till end of 2010-11, about 8,12 LCUM waste has bee

o

making & filling of other infrastructure work, 1.39 Lakh CuM has been used for
bacikfilling of quarried out area of opencast pit and balance 4.12 fakh CuM
overburden has been dumped. Waste from uﬁdergmund development during
2009-10 and 2010-11 is about 0,03 LCuM, which also dumped on the same
waste dump. Thus as an 01,04.2011 the waste dump is containing 4.15 LCuM,
leaving a balance for 6,35 LCuM waste that can be accommaodated.

Rate of yearly generation of sub grade ore with reference to threshold value
and proposal for its stacking

The grade of usable ore is above 30% Cr203. Chrome ore having 10 to below
30% Cr203 is termed as sub grade ore. Till date there is no generation of sub
grade ore. Generation of sub grade ore shall be nil. However, provisions have
been made to stack the sub grade ores separately, in case there is any
generation. _ '
Maximum hzight, sptead of sub grade dump and [t5 management :

The maximum height of the sub grade stack shall be 5 m and material from this

shall be used for baneficiation in future along with mineral rejects.

Quantity and Grade of sub grade materlal availabla at the ming a5 on date
As on date there Is no sub grade material avaitable at the mine.

c) Manner of disposal of waste, configuration and sequence of year
wise build up of dumps along with the proposals for protective
measures.

Details of existing dump in the lease area:

. A= on; ;
Name of the dump: Waste dump 31.10.2014 |
Sl Na | Dump Ne Location Length | Width | No of terraces Top mRL | Bottom mRL |
i 3
Waste Northan side of
RL l48miL
1 Dump lease 505 mtrs! 100 mbtrs 2 170m
@}””'
L
M T Raju p
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Mahagiri Mines (Chromite) : Scheme of Mining & Progressive:Ming
closure Flan [2015—16-_j'p E'Q:I:ﬂfa

%.—?.‘H ;

s R NE
R "
Details of Waste/Sub Grade generation and it's disposal during last schehi& Viad )%
( 2010-11 to 2014-15 tiff 31,10.2014): o Qﬁ? e
. A T . -Y
Discussed in detail in chapter no 03, N ‘b‘?wwﬁ' A"
Ty

Proposals for protective measures,

Plantation shall be done aver the waste durmp and backfilled ares. In a phased
manner the dead end slopes of the waste dump/backfilled area shall be
reclaimed. Good quality grasses shall be planted on the dump slopes with small
growing local 'trees, shrubs etc. Terraces at a maximum height of 20 m shali be
constructed with inward slope for absorption of water avciding creation of
quilies on dump slopes. A number of gariand drains, settling pond and retaining
walls have been done. Details are as follows:

Garland drain; 3597 mirs

Settling Pond: 6 nos of settiing ponds

Retaining wall: 1110 mtrs '

Plantation

Year/ : Area {Ha) No. of
Location Quarry |Dump |Safety Zone| Other | Total | Flants
Already done (as on | (.33 1.8 1.2 4.13 7.46 20212
31.10.2014)
2015-16 0.16 Nil Hil Nil .| 0.1& 400
2016-17 0.1 NIl Mil NIl 0.1 230
2017-18 - 0.14 Nil NIF Mil 0.14 35D
2018-19 - 0.1 it Nil - Nif 0.1 . 250
201920 a.1 il Mil Mil O.1 230
End of Scheme 0.93 1.8 1.2 4.13 8.06 21712
periad :

M T Rajy P Behera
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Mahagiri Mines (Chromite) : Sohema of Mining & Prugmssi :
" Closure Plen [2015-1& 'E

5.0 USE OF MINERAL AND MINERAL REJECT

a) Requirement of end-use industry specifically in terms ofy
and chemlcal composition.

Since this is a captive mine, ore being mined out from this mine is being utilised

at lessee's ferro chrome plants. The ROM is being screened to different size

specifications before being dispatched to captive ferro chrome plants. Chrome

ore at 30% Crz0y cut off is directly used in company’s Ferra Chrome and

Charge Chrome plants, '

Physical Specification: Size of Lumps & Chips s 10-100 mm & size of fines Is

(-)10mm. _

Chemical Specification: The cut off grade of ore stipulated by captive ferro chrome

plants is 309% Cr203. However, in case of generation of chrome are between

10% to below 30% Cr203, the same shall be stored & suitably beneficiated

before being dispatched to plants. '

b) Requirement of intermediate Industries involved in upgradation of
mineral Eefure its end-use.

At present there is no intermediate industry Involved in upgradation of mineral

before its end use, ROM from mine is screened to dlfferent size ranges and is

dispatched to lessee's captive plants.

c) Requirements for captive consumption.

This being a captive rﬁine of the lessee, the ore will be utllised for captive

‘consumption only. Future. requirement for captive consumption will be & lakh

tonnes per annum. i _ ' _

d) ' Indicate precise physical and chemical specification stipulated by
buyers

As the mined ore is used for captive purpose, the question of physical and

chemical specification stipuated by buyers does not arise.

€)  Give details of processes adopted to upgrade the ROM to suit the

. user requirements. _
Till date, ROM.being generated from the mine is above 30% Cr203 which is
acceptable te lessee's captive ferro chrome plants. So, upgrading the ROM is

nat required.
N‘%Fiiu/ ¢ jﬂ:w
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Mohagiri Mires (Chromire) : Scheme of Mining & Progressive Mine
Closure Plan [2015-1

The ore produced from the mine is hard lumpy variety and the grade 1§
of the company's facilittes and needs no beneficiation. However in q i e
chromite ore of required specification to the company's plants, strict qualicontrol
MEeASUras are beingl undertaken, There is a crushing and screening plant with In the
leasehold area. Following procedures are followed to meet the ore specification as -
required by company's plants,

1. ROM excavated Is transported to crushing & screening plant which is situated within
the leasehold area and those are subjected to crushing and then screening te differant
sizes such as (-) 10 mm, {+) 10 mm to (-) 25 mm and 25 to (-)75 mm, 75 to (-]
150mm and +150mm,

2. After proper screening, the materials are again transported to the ore stack yard by
Uppers engaged for the purpose for future transportation to the captive p!ant'; of the
company.

-
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Flow Diagram of Screening Plant

M T Raju P Behera
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Mnhu_gir-l' Mines (Chromite) H Seheme of Mining & Progressive Mine
Closure Plan [2015-16 to

7.0 OTHER

a) Site services !

Office & Garage, Headgear & Winder etc.
b) Employment potential :

Highly Skilled: Approx. 130
Skilled: Approx. 150
Semi-Skilled: 308

Requirement of other .
Technical Persons: Qualification & Experience
Graduate Mining Englneer:; 15 _ BE (Mining), 1 to 10 yrs with statutory
certificate :
Diploma Mining Engineer: 20 Diploma {Mining), 1 to 10 yrs with
. statutory certificate -
Geologlst: 05 M Sc {Geology}, 1 to 10 yrs
Surveyor: 05 Surveyor Certificate of Competency, 1-5
. yrs
Other competent personnel: 70 As per statutory requirement

Grand Total: 695 nos

A %
M J Raju . P
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Mahagiri Mines {(Chromite} : Scheme of Mining & Progressive Mine
Closure Plan [2015-16 to

8.1 Environment Base line information: : 3 L%féo"'*’ef.'li et
o

Existing land use pattern as on 01,11.2014: w
Land use Forest {Ha) Non forast (Ha) Total (Ha)

Area under mining ' 8.810 0.000 8.810

Storage of top sail 0.250 0.000 0,250

Overburden dumnp D 4,700 4,700

Mineral storage/Sub Grade 4,600 0.000 4,600

Infrastructures 3.990 0.004 3.950

Roads 2.500 '0.240 2.740

Green Belt ' 2.470 0.610 3.080

Subsidence Pillar . 0.610 0.000 0.610

Total ' 23.230 5.550 28.780

Water regime
Ground Water

The rock mass is serpentine, pyroxenite and quartzite which are though jointed
are very hard, massive and are of negligible porosity. Therefore primary voids in
ground rock are almost non existed. Secondary voids in form of joints, fissures,
fault and fractures abound in large measure in the rock mass but are not
connected for each other to enable water infiltration into the ground and te
cause sub surface .transmissiun. However, some amount of percolation to
underground mine void area shall take place when hydraulic gradient is very
high due to standing.water in the sump of neighborhood lease hold area. Some
times long fissureffault plane may cause water to flow from the surface water
body into the underground working. But there is no ground water body as such.
Regular monitoring of ground water table from nearby open well sources s
being carried out. Ground water depth from surface was measured in each of
the 4 seasons and it was seen that there is no adverse effect on ground water
level in any of the cases. It was seen that the ground water level fluctuates in

between 2 m (minimum} to 3 m {maximum) depending on seasenal variance.

Sk
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Mahagiri Mines (Chromite) : Scheme of Mining & Progresszive Mine

Closure Plan [2015-16 to Ewiﬂlf:‘* o
Aol BT
ra .l\s.\. \'.‘r"fldr!s -
Surface water J = é‘? i ﬂ?}f;"
j e \%
There is no swface water body available in the entire lease hold area thJa{IE '_::'.

area is mostly covered by hill except 7.397 ha of non ore bearing m;@ggg
wherein waste / overburden dumping is going on. In the existing ~- Loyt
configuration scope of formation of surface water body does not arise. Huwever,
during rainy seascn some water may accumulate at the bottom of the pit in a
sump which will reqularly be pumped out. Similarly for the underground
working, lying vertically below opencast working, pumping will be done directly
to surface. Besides the quarry sump and underground sump, there will be man-
made garland drain, to enable the rain water over the catchment area to flaw
out smoothly, out of lease area, by stream flow. Since the gradient of |ease
arez is steep, rain water flow out quickly and infiltration into the ground is very
littfe. However this drain is active only in rainy season and the balance period
these drains are almost dry.

Quality of air _
Ambient Air Quality Monitoring is being conducted at six selected locations in

Core & Buffer Zone. Monitoring is carried out during Summei-, Post-monsoon &
Winkter Season. Monitoring parameters are Particulate Matter-PM10, Particulate
Matter-PM2.5, Sulphur Dicxide {S02) and Oxides of Nitrogen {NOx) & Carbon
Monoxide {CO). In addition, parameters like Ozone (03), Lead (Pb), Arsenic {As)
and Nickel (Ni} are also being analyzed in the ambient air as per "Naticnal
Ambient Alr Quality Standards, CPCB notification, MNew Delhi, the 1sth
MNovember- 2009." '

Ambient Air Quality Monitoring Stations:

Station No. | Identification | Location
1 AAQ-1 ~ Near Electric Sub- Station {Inside MMC) :
3 AAQ-3 _ Near Canteen l
5 AAGQ-5 Near Purunapani Village !
a HAL-B . Near OME Labour Colony Kaflapanl
7 AAG-T Near Sarusabil Village .
B AACH-B Mezr Goramian Village :

h(Rm PBaEem
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Mahagiri Mines (Chromite) : Scheme of Mining & Progressive Mine
' Clasure Plan {2015-16 te 2019-20)

LT TN

Ambient Air Quality - Fugitive Emission Monitoring Stations: LA OF
Station No. | Ydentification Location ,-;’;;:f:“. 7 ‘_:.',; Y
1 | AAgE-2 Near Mines Working Loading Polrt | T =
3 AAQF-3 Near Over Burden Dump Un-loading Polgt’,
3 AAQF-4 Mear Stack Yard Loading/Un-loading poirit,,
4 AAQF-5 Near Screanlng Plant .

Ambient Air Quality - Dust Fall Manitoring Stations:

Statlon Na, idenﬂﬂcatiun Location
1 AAQD-1 Mear Electric Sub Station {Insldes Mines)
2 AAJD-2 MNear Screening Plant
3 ALOD-3 . Mear Canteen
4 AAGD-4 Kaliapani Village (Near Hulting Mo. 5}

For base line information on ambient air quality, please refer Annual Repoit on
Environmentsl Parameters moenitoring for the year 2013-14, (Annexure: 20)
Ambient noise level '

The Ambient Noise Monitoring within the Core & Buffer zone area are moenitored
at fifteen sampling stations covering the mining leasehold and residential areas.

Measuremer_nts are taken, during daytime and-night time at gach of the locations
-during the four seasons.

Noise Monitoring Stations

Statlon No. | Identification Lacation

N1 Mines Bench (197 mRL}-MMC
2 N-2 _ Sump Area-MMC
3 N-3 Slte office of Mahaglri Mines
4 N4 Stack Yard of Mahagiri Mines
g N-5 _ Mear Kallapanl Village
G N-b Near Chingudipal Mires Cffice
7 N-7 Hear Goramian Yillage
a N-8 Near OMC Colony !
9 - -9 MNear Saruabll village !
10 N-10 Near Ostia Viltage :
11 N-11 Near Purunaparit Village I
12 M-12 Near Kusumundia Vitlzge
13 N-13 Mear Kampulei Village '
14 N-14 In front of Mines office -SMC !
15 ; K-15 Hear Mines Maln Gate-SMC :

Ll
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Maohagiri Mines (Chromite) : Scheme of Mining & Progressive Ming
: Closure Plon [2015- 29 20F

Flora { ﬁ 53‘ : "

On the basis of the land use pattern and vegetation types the huﬂ;en‘s‘ o

be divided under the following categories: \ ﬂ‘f‘.%; Z
Agrrcufmra.* Land \’}W;’;“ﬂ“

6.02% is |mgated Paddy is the main crop of the region . Basides pulses,
cereals, mustard, ground nut etc. are zlso cutl:wated Seasonal vegetables are
grown in the household tands.

Waste fand _

The waste land (cuiturable), whick does not give economic return, is
uncultivated, uninhabited land and barren rocky land lacking in moisture
(mainly on steep slopes) covers an area of 5.29% in the buffer zone, In this
waste land where s;oil is not sufficient for development of vegetation,

Grass land . .

Patches of grass lands are commonly found in forest and non-forest areas in the
buffer zone of the valley. These grass lands are dominant at human
settlements, foot hils of forest land and read sides. Bushy lands are common in
the study area. They are mostly in forests (Mahagiri- and Daitary) and their
immediate surroundings. Bushes are also at non forest places.

Farest Land (Area under rich vegetation cover)

In general the characteristic nature of the forest of this region is tropical
decidious and cevers about 64.54% of the buffer zone. The forest is rich in flora
species, The Mahagiri protected forest area continues from South South East
{SSE) to South East (SE) of the lease area. ' -

Climatic conditions
The climate of this region is mainly tropical type and is influenced to some

extent by the conditlons.in the Bay of Bengal. South west monsgon season
starts from June and extends upto Qctober with total average annual rainfall of
1600 mm, out of which about BO% of the rainfall can be observed in the
monsoon season only. The summer is severe during May-June with temperature
as high as ~462C, A pleasant. winter prevails from December to January. The
mirimum temperature recorded during December is 7.6°C. The relative
humidity varies from 56% in January to 86% in August.

e
-rf [
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Mahagiri Mines (Chromite) : Scheme of Mining & Pr' EE

-}- .I -.3 v
The maximum temperature is recorded in the month of May whli’g'-'t@
observed during December. Maximum rainfall is observed in thélﬁ‘l t
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in the month of August, the average refative humldib,r goes upte B6% which is
hightest in comparison with other months. Puring winter, in the month of
January, it comes down to 56%,

Human settlements
The lease hold area is situated in ane of the backward regions of the country where

most of the inhabitants are of Scheduled Caste and Scheduled Tribe categories, The
major scheduled tribes are Munda, Majhi, ete. However, the Scheduled Caste
communities aré Pana, Hadi, Dama, etc. These two communities together
constitutes approximateély 55% of the total population of the Tahasll. The main
eccupation of this lecality is agriculture. Other than this, a large number of people
are employed as labeurers directly and/or indirectly in various mining companies.

Transpost facilities have been improved. Buses are plying up to Bhadrak, Keonjhar,
Jajpur, Cuttack and Bhubaneswar from this area. Marketing facilities have been
improved as a number of shops have been developed in this ocality.

Due to progress of mining activitles, the postal and tele-communication links have
also been developed. The income of the local has increased due. to the employment
i mining, contractor-ship, supply of mining materials to the mines, in marketing of
locally produced vegetables, fish, pouitry, rice etc. '

Public buildings, places of worship and monuments
There are no public building or places of archaeological / tourist § religious

importance within the lease area. Among the historical places, Biraja Mandir at
Jajpur, Mahabinayak Temple at Chandikhol and Lalitgiri cave are located at
distances of 110 km, 70 km and 90 km, respectively.

There are a number of amenities in the buffer zone. Some rural Health and Medical
facilities, primary schools, middle schools, secondary schools, senior secandary
schools and graduate collage along with bust stop, power supply, post office and
telephone fine are there,

e Dl
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Mahagiri Mines (Chromite) : Scheme of Mining & Progressive Mme
Closure Plan [2015-16 to 2

Any sanctuary in the vicinity of leasehold .F'”-b

and 320km, respectively.

8.2 Impact Assessment: 2 >
Environmental Impact Assessment describing the impact of ‘mining and

beneficiation on environment is describad below:

I} Land use pattern Indicating the area likely to be degraded due to quarrylng,
dumping, roads, workshop, processing plant, tailing pond/dam, township etc
during the scheme period.

At present |In Ha Bir the end of scheme By the end of conceptual
ason 01.10.2014 ind 2019-20 {In H : |
Lond use { } perin . {In Ha} perlac (In Ha}
Non Forest Total Non Forest Tota.l Non F I
. orest Taka
forest forest forast :
Area under
minfng G000 8.810 B.510 0.000 S.600 8.7a0 0.000 G.ooG 0.000
fquarrying :
Waste dump 4,700 _ .000 4.700 4.700 0.000 4.700 Q.000 0.000 0.0
Mineral -
storage G000 4.600 4.600 0.000 13,480 | 13.480 G000 0.000 0.000
Infrastructure 0,000 3,990 3.99%0 0.000 4.550 3.250 000 B.550 8.550
Roads 0.240 2.500 2.240 1.144) 1.720 2.850 1.140 1.720 2.860
ﬁﬂ”:gfde"“ p.000 | 0610 | 0.610 | 0.000 | 0.610 | 0610 { Dooo | 0810 | o610

porageor | 0000 | 025 | 0250 | 0.000 | 0250 [ 0.250 | c.000 [ nooo [ .00

Safety zone 0.610 2.470 3080 0.610 .41 3.080 0620 2,470 3.080

Cthers

dictrised 1.;4__? 43,150 | 45.000 | 0.947 | 25.700 | 30.650 | 5.647 | 53.030 | 58.680
Total 7.397 | 68.380 | 73.777 | 7.397 | 66380 | 73.777 | 7397 | 66380 | 73097

ii) Air quality

All the surface mining projects have negative impact on the ambient air quality if
proper precautions are not taken before hand.

The proposed increase in production may increase the generation of pallutants ke
PM10, PM2.5, S02 and NOx from the existing ievels which are generally below the
limits specified for "Residential and Rural use areas”. Source of particulate matter in
open cast mine is due to excavation, transporiation, and operation of HEMM and DG
sets alsa contribute to air pollution. As the scale of opencast working will reduce
therefore air pollution due to opencast working will also reduce. No impact on air
quality is envisaged due ko the underground mining activities. The winding engine
will be etectricaily operated and will not cause any emissions.

. @?ﬂ
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RQP/CALII99/947A 133 ROF/BBS/013/9%/A



Mahagiri Mines (Chromite) ; Scheme of Mining & Progressive Mine
Closure Plan [2015-15 to 2019-20]

Operations that may add to the load of air pellution in the area are;

. . b J.l'
» Operation of diese| based equipment and the D.G. sets g
Removal of vegetation ang sall ' L;:
Handling of the mineral and waste materiai 3

Transport of the are & waste material.
Materiat handling at the pit tap (shaft mouth)

b B A

" Following air poliution control measures will be strictly followed to maintain the
emissions to the minimum level,

Drifiing Operation _

Dust emanated during drilling operation will be reduced by taking the following
measures;

Proper mainteriance of drill bits.

Sprinkling of water before and after drilling in dry seasons. :
Dust generation will 2lso be reduced by using sharp drill bits for drilling holes and
drills with water flushing system. '

Drill operators will be provided with dust mask, If necessary .

. Blasting Operation :

Generation of duﬁt’ durlng blasting will be minimised by taking the Ffollowing
measﬁr&s: '

Proper burden and spacing of blast hole

Proper charge per delay.

Blasting will be done during shift change time when minimum number of persons is
present around the blast area. '

Loading and transportation

The following measures will be adopted:

Overloading of vehicles will be avoided to avoid spillage

Continuous r:feaning.c-f hauls roads by dozer and graders.

Regular maintenance of Heavy Earth Moving Machinery engines to control emission
of exhaust fumes.

Wate sprinkiing during loading and unloading of excavated matetials.

]
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Mahogiri Mines (Chromite) : Scheme of Mining & Progressive Mine

Dumping for

r ﬁ
The volume of dust raised from dump areas, by actien of wind will heﬂlsfg
reduced by planting of grasses and creeper species on the dutnps, \

Haul Road

Haul roads are the major sources of dust in the mine. The following actlons will be
taken up :

The present practice of construction of haul roads with the layers of hard stones
overlaid by laterite fines and subsequently compacted Ly road rollers will be
continued,

Practice of water spraying on haul roads will be continued.

Ore Stack Yard

Present practice of water sprinkling daily in ore stack yards to bring down the air
borme dust will be continued. Peripheral plantation arotind the stack yard will also
be taker up to arrest the air borpe dust, if any.

iil} Water Regime & Water quality
Ground water

As the other adjacent mines in the valley are under operaticn for over many years
and the nearest ground water has not been contaminated, It Is not anticipated to
pollute the groundwater in future. However, it may be mentioned that Mahagirl Pit
botton is farther from any ground water wells than other mines and aso the
proposed plt bettem (+185 m AMSL) is at considerably higher level from the water
table, it is not anticipated to cause any adverse impact on ground water quality.

Surface water

The object is to requlate surface watar of the mining area so as to cause minlmum
contaminatlon and alteration in drainage system, The tapagraphical features of the

lease area are such that water fiows away from the mining area. Development of

waste dumps and quarry interfere with the natural course of the streams flowing

down the area In rainy season but does not have any impact on the existing

drainage system because of provision of drains all around the dump, quary and

mineral stack yard, which will guide the watar to accumuiate in a settling tank

M T Raju P%ﬁ
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Mahagiri Mines (Chromite) : Scheme of Mining & Progressive Mine
Closure Plan [2015-16 to 2019-20)
provided within the lease area, After settlement of sediments the clean wateri€ et e

. . . N
industrial purpose. The water analysis has been done for hexavalent (70 o A
IIr P 1]

found that the water did not contain Hexavalent chromium. The surface _ i
may, however, be deteriorated due to Cr+& contamination in the s
{Damsal nala} if the collected mine sump water during rains as well as t
CB and are stacks is discharged without treatment. The wash off from durik
contribute suspended particulate and silt to the su.rruunding natural water drafnage
channels if appropriate control measures are not adopted.

Control measures for water poliution

The entire area is underlain by chromite ore. Under mining operation, the effluents have
bean proposed to be treated to reduce hexavalent chromium. Therefore, mining activity
will ot cause any additional increase in hexavalent chromium concentration in the
water. The ubj'ect is to regulate the surface water of the mining area in such a mannef
s¢ as to cause minimum contamination and alteration of dralnage system. Present
topographical feature of the mining area is such that water (mostly precipltated water)
flows away from the mining area. Development of existing dumps and quarries In future
will interfere with the natural course of the streams flowing down the area but will have
no impact on the existing drainage system hecause of provision of drains all arcund the
dumps and quarnes to gulde the water down to joIn the natural water courses again
(out-side the lease area).

The ralnwater accumulated In the mine pit during monscon and the run-off from the
surface dumps will have to be treated before discharging in to the .surfaoe drains.

The mine water discharge will be pumped to a settling pond at surface for settling. As
the sump water will contaln Cr+6 of higher concentration than permitted under the law,
the water from this reservoir will be passed through o treatment plant established in
adjoining Sukinda Mine {Chromite) of same lessee. The treated water will be having ali
parameters within permissible limits and will be re-circulated for industrial use. The
excess water after industrlal use, if any, will be discharged to the natural surface water

channels.

System Description of ETP In adjoining Sukinda Mines (Chromite)
Capacity of ETP : 360 KifHr.
~ Treatment Conrcept: Ciariflocutation followed by polishing treatment.

Effluents from mines is pumped at controlled rate to Flash Mixing Tank where reducing
agent (Fe $04) |s dosed along with polyelectrolyte through metering type desers. The
content s then allowed into High Rate Reactivatar Type Clarifier, which reduces

MY Roj P
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Mahagiri Mines {Chromite) : Scheme of Mining & Progressive Mine
Closure Plan [2015-1& to 2G1%-20]

cunsumptmn of reagents and can tolerate fluctuation in turh:dlty of faed whl AL i1

stludge from the clarifier is cuntmuuusl',r withdrawn in sludge sump and P“'ﬁa £ L
Filter Press for dewatering, The dewatered cakes contains Cr{OH)3 and
could either be r‘epmcessed or disposed off through Hazardous Waste Land Fli T

The following measures for prevention of water pollution as being practiced presently
will be continued:
» Storage of oilfgrease in leak proof containers
Underground impervigus drains for sewage waste.
Periodical Water quality monitoring.
Froper garland drains around excavation and toe drains arcund the dumps.
- Reguiar de-siltation of drains '

L A . A R 4

Provision of peripheral bunds and check dams to arrest silt from washing off.

Treatment Process for _Hexavalent Chramium

As the opencast mining activitles will remaln above the water table, the g.ruund water
will not be contaminated due to this mine. The underground mining will cut the water
table and there are chances u_::-f ground water cuni.:amlnat_i.un due tc undergrcund mining
activities. Water from the underground mine will be coflected in a sump constructed
undergreund in a dip location for settling and the water will be pumpeﬂ to a surface
reservoir for treatment to avoid groundwater contamination.

iv) Noise levels
The ambient naise levels are much below the limits specified for adverse |m|:|acts even

with 8 hour expesure under occupational health and safety. With implementation of the
project, ambient nolse level is likety to increase sfightly, Impact on the workforce can
affect the hearing of those deployed close to the machines which generate high levei of
noise. Machines like drills, jack Hamrners, dumpers, LHD, LPOT, blasting etc. generate
high noise levais upte 100 dE[A}. Exposure to such high level of noise can create health
problems. The activities, in case no environmental management measures are taken,
can cause severe impacts on the health of the workforce. No adverse impackt on
surraundlng population is anticipated as there is no habitation within 500m distance

beyond which any ngise level attenuates to background levels.

By
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Mahagiri Mines (Chromite) : Scheme of Mining &

The following measures are being practiced at the mine site and W
keep the noise levels within the permissible limits.

» Provision and maintenance of thick tree belts to screen noise,

= Proper maintenance of noise generating machinery Including transporiation
vehicles.

= Ear muffs for operators of high noise generating equipment ke drills.

= Provision of air silencers te modulate the noise generated by the machines.

= Provision of protective devices like ear miiffs/ear plugs to those workers who
can not be isolated from the source noise.

» Reducing the exposure time of workers to high noise levels.

v) Vibration levels (due to blasting)

Ground vibration study was conducted by the Indian School of Mines In the month
of December 2002 in adjacent Sukinda Chromite Mine. The vibratlon due to blasting
can cause damage te nearby structures if appropriate control measures are not
adopted. No ' .

adverse impacts are anticipated if recommendations mentioned in management
plan are adopted. Therefore, the recommendations .given shail be strictly adhered
to at Mahagiri Mines (Chromite) also, |

vi) Water regime
Described in detail earfier.

vii) Acid mine drainage
Opencast mines will be at (+) 185 mRL, General ground level in the area is at

{+) 110 mRL and ground water exists 6-7 m helow the general ground level,
The possible source of contamination of ground water exlsts in the lease hold

- area is mineral stack yard. Chromite ore is hard, tough, weather resistant. The

quality of afffuent water, groond water, mine pumped out water indicates that
the ore can not be leached. The pH of water is about 6. The water Is free of
sulphuric acid. There is no other element in the ore, which can be contaminated
in water, Hence, the scope of contamination of ground water does not arise. The
analysis of greund water samples indicate that all the parameters are within the
prescribed limit and hence taking up of corrective measures for ‘maintaining
ground water quality is not warrantad.
‘i D)
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Mahagiri Mines {Chromite) : Scheme of Mining & Pregressive Mine

infiltration of leached water from dumps, if any, will be checked by developing a

good draipage system over the overburden dumps and green cover.

viii} Surface subsidence

The scope of subsidence due to underground mining will not be there since void
due to open stopping remain stable due to post filing. When void is stable the
guestion of subsidence does not arise. The stability of vold shall be monitored
through instrumental monitoring like load cell, tape extensometer, bore hole
extensometer. Subsidence survey shalt be done at regular interval.

vii) Socig-ecohomics

flo habitation falls within ML area, hence rehabhilitation of population is nat
invalved. S

The mine is already working. There will be oniy increﬁse in production from the
mine. This will cause an increase In material handling and the transpaortation
‘activities. The service sectar will raise employment of local people in ancillary
activities. The mining activities have already benefited the local people in the
following ways :

Better economic status of the community.
Faster industrial development of the area.
Higher inputs in the area towards infrastructural facilities provided for better

access to maf‘kets, health care, education, communication etc.
Apart from introducing systematic, scientific and eavironment friendly mining

and generating employment, CSR activities in following areas will be taken up

for upliftment of socio-economic conditions of the nearby villagers:-

%y
4% %
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Mahagiri Mines (Chromite) : Scheme of Mining & Progressive Mine
Closure Plan [2015-16 to 2015-20

= Health

» Education

« Roads Development

« Drinking Water Facility

» Cultural and Recreational Activities
« Affarestation and Environment

« Vocational training

« Employment;

+ Sanitation system survey and improvement

viii} Historical monuments etc.
There is no historical monuments within the buffer zone of the lease hold ares.

However, the mining lease hold area of Mahagiri Mines {Chromite Mines} is

falling within the seismic zone I, adverse impact is not anticipated.

8.3 Progressive reclamation Plan :
To mitigate the impacts and ameliorate the condition, year wise proposals for -

following items are described separately for 5 years period..

8.3.1. Min&d-Out Land: -

-Area {o be
Mined out | Additional area -| Total | ArERYODR | poiapiiated by
Year areq at start | propased during | area duting the year plantation
of year {Ha) the year {(Ha) (Ha) (Ha) durln% I-:h? year
. . a
2015-16 8.81 . 0.25 9.07 2.470 - BB
2016-17 8.6 0.25 8.85 0.100 8.75
2017-18 8.75 0.28 0.03 0.140 2.82
20158-19 8.89 - 8.8% 0.100 8.79
2019-20 B.79% - 8.79 0.1 865

_ 8.3.2 Topsoil Management:

Since no topsoil is available with in the ML area, those are being procured from
out side source for plantation and this system will be continued through out the
life of the mine.

£8.3.3 Tailings Dam Management:
There is no rineral beneficiation piant inside the lease. So no tail dam is

proposed,

i
j ' P o
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8.3.4 Acid mine drainage! /
Contaminaticn of ground water due to infiltration of !eached wa
any, wil be checked by developing a good drainage system owve
dumps, mineral stack yard and green cover.

8.3.5 Surface subsidence mitigation measures through backfilling of mine voids
or by any other means and its monitoring mechanism,

The scope of subsidence due to underground mining will not be there since void
due to open stopping remain stable due te post filling. When veid is stable the
question of subsidence does not arise. The stability of void shall be monitored
through instrumental monitoring fike load cell, tape extensometer, bore hole

extensometer. Subsidence survey shall be done at regular interval.
Backfilling In undergruunr.l mined out stopes:-

Year Stopes to be backfiiled Bacidfilling volume jn Lakh CuM,
2015-156 il
2016-17 P5, 55, PE, P4, 56 & 54 - : 0.8
2017-18 T5, P3, P7 T4, S3, FA,POBTE - 0.9

. ’ © T3, 57, P10, 53, P2, T2, T/, 58,
2018-19 59, P11 & P1 !

51 52,510, 511, T1, T, T9, 710,
2019-20 Ti1, ARG, AB4, APE AP7, APB, 1.5
: ASS, AST b ASH -
e
/‘_,- Ll
M Y Raju P Sehera
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Mahagiri Mines (Chramite)

Scheme of Mining & Pregressive Mine

Closyre Plar [2015-16 to 2019- 0]

ENVIRONMENT MANAGEMENT PLAN

ML

outs[He
vpon the reguirement
and shall be utilised
plantation

area } from

depanding

for

PUrpose.

froposol as per PesMon af the end of lour years | Propora ;‘”lﬂ: ;

modfiod  Schems of of  Minihg Scheme pedod. schents - g

Mining  opprovaed on 201112 e 201415 f@ 2019200 =

1111201 31.19.2014) AN
Tapsoll storage, | Top soil shall be | No top soil generated in Top soifighalf Bk "F
preservation and | collected within the | the plan period. within the®F o
utilization. T ;unn

outside depend
the requirement and shall
be wutilised for plantatfon
pupose,

Land reclamatiaon
& rehabllitation

Dump - Dead end
slope of the OB dump
for an area of 0.20
Ha shall be reclafmed
& plantation to be
done with zbout 500
saplings. Besides the
above, the availakle
spaces within the ML
area shall be
pfanted.

0/C- The backfllied
area of 1.65 Ha of
OfC shaijl be planted
with 4125 lndigénuus
spedas to match the

OJC Reclamaton
Achlovareg

Year Area  Cuantibl Cup
2011-12- 0B 0.67
20tF13- D4 D78
2013%14-° 112 L1y
2014-15- 197, L.15
0/ Rehablitation
Adchlevement

Year area.  Sapling
201t-12 - M Ny
i012-13- 011 300
201314~ D2 70
20i4-15- D2 925

Filling of Undergrourid Stopes
Achleyement
Year Quentity{lm3)

Reclamation:
Mined out area of Qpencast
'W'nrkinn:

Ared (Hact} Qty (LCuM)

2015-15; 1.0% 1.4825%
2016-17: (.08 1.355
2017-18: 0.23 0.431
201E-19: 0.11 0.272
A019-200 £.23 0.357

Fliting of Undarground Stapey

Ty {LCwE)
201516 Nl
201617 0.8
2017-18. 048
2018-1%; 1.0
2015-20: 1.5
Rehabilitation:

2011-12 - M ) )
nearby forest line | 012-15- Nl Mined out area of Opercast
U/G - Dudng the | 2013-14- Wi Warking:
. Area (Haath Nas
scheme period 0.2 | 2084-15- it 2015-16: .16 400
LCuM wvoid  created 2016-17:  §.10 250 !
due to U,l'g aning 2017-1i8: .14 350
- 2008-19: 0,10 50
shall  be  suitahly 2019-20:  0.10 " 250
backflled by cement
and sand mixture,
L
M J Raju p
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Mahagiri Mines (Chromite)

Scheme of Mining & Frug;- ce N
Closure Plan [2G15- ig‘f‘a Pl

5]
f'.“' -.,‘:?
|".’i: -If -t
1 5
Sallent Hems o Fropoial m Fer | Posttion of tha end of four years 'Q',r sal “ ghe
be covered. modified Scheme of of Mining Scheme pedod. '\“‘_3: :
Minlvg  appraved on 011-12 fo 200815 g [y, 20
1111201 21102014} N ,
Waste dump | Afforestation over | ATarestation on dump - There o dumping
management dead end slope of OB m of overburden an exlsting
dump shall  be | o543 am dump vyard during the
completed. Regular | 2013-14 scheme period. Plantation
ceaning of garland | 2014-15- M. over dead ends have
drain shall be done. Justification for arry devlation is completed. Sq, there Is
Out of balance 785 m plven In Chapter No-2 no praposal for plantation
retaining wall, it Is ’ over waste dump.
proposed bo construct
during 2011-12 and -
2012-13.
Afforestation Dump- It Is proposed | Afforestation on dump - Affarestation on dump -
programnte to plant 500 saplings | Achiivemed Ner Fropasal.
with 201112 : 207
on the dead end of | .50 40,44,
precaution
o dump slopes, 2013-14 - Nil
propased r 2014-15 : N
survival  and Q/C- On the back
protaction of | fhed area It was | o Affarestation
plantation proposed to  plant | ereen Selt Bullding) - {Green Beft Building} -
4125 nos of plant | Achlryement N proposa
over an area of 1.65 ear A=n  Spig
2011-12; 938 925
Ha. 2012-13: N 450
20i314: 023 485
2014-25: Kl NIl
Afforestation {Others) - Afforestation (Othery) -
Achtloverent No proposal.
Yeor Area,  Zaoling
2011-12: 0.42 1020
2012-13; 0.6 - 2059
013-14; - 651
014-15: 0.1 7N
1
7 %
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Mahagiri Mines (Chromite)

Scheme of Mining & F
Cloture Plar [2015-15

I Propozl as

T}

Saltent #ems to per Posiien at the erd of four | Proposal

be covarad ¢ medified Scheme o yean of  Mining Ycheme schema
Minfrgy  approved on pefod. 2013-12 ko 2014-15 201 %20,
1112013 (i}l 31.10,2014)

Quality of Alr Regular monitoring Regular envirenmental Regular monitoring  of
of envirenment shall | monitoring  in every environment shall be done
be done for alr, | seasonis being done far | for alr, water, noise ete,
water,  noise etc. | air water, noise atc, Wherever, the prescribed
Wherever, the For suppression of dust, nom shall incre‘ase.
presoribed nOLT mobile water tanker on praventive measures shali
shall increase, roads & dry fog system be undertaken.
preventive measures In screening plants are
shall be undertakan. used,

Control  measures Lo .
keep the environmental
parameters wilthin
prescribed Iimit is belng
taken on a regular badis.

Quality of maks Al the runoff water |All the runoff water during

up watsr dl.lljring rminy season |reiny season around  the

Induding around -the quarry 5 |quarry & underground water

surface and belng directed to a [shall be directed to a sump.

ground water sump. Water fram sump | Water from sump shall be.
Is treated in ETP-4  |treated in ETP-4 (situated in
Agttuated In  Sukinda |Sukindz Mines Chromilte of
Mines Chromite of same |same lesses) and shall be
- lessee) and is finally |discharged outside  after
dischamed outside after |treatment, Regular
treatment, Regular |[manitoring as betng
monitoring  is  being |practiced shall be followed.

Nolse level done.

Regular monitaring  of
[ environment shall be done
Control measures o [ for noise. Wharever, the
keep the noise level f prescribed normm shall
within prescribed Iimit is | increase, preventive
telng taken and s | measuras shall be

regulary monitgred. undertaken,

M ju F%‘;E—l
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Mahagiri Mines {(Chromite}

Closure Plan [2015
Scllent kems to | Proposat | of per Fosdton ot the end of four
bt coverad, modiflad Scheme of years of Minlng icheme
Minlng approved on pedod. 2011-12 o 2014-15
i1.112a11 (1l M.10.2:014)
Vibratlan In usG, dalay Use of delay detonators
detonator shall used and remmmendlatrnns
to minimise of blast vibration =study vibration study shall be
vibratign & | ere belng Implemented. followed, ’
recommendations of
the Blast Vibratlon
Study is to  be
implemented.
Treatment of | There |5 no mine | Thera is no water from There is no mine water
mine water & | woter, Swface | the quarry. However | Surface runoff .1
::::ﬂt“i“ . Funoff & | seepage water from | underground water are only
dischorge. undergriound  water underground workings B source of water If at any
are only source of | rainwater that is timé Hexavalent Chromium
water If at any ime | accumulated on surface | is Eund " mare  than
Hexavalent s  passing  through permissible limit, the water
Chromium 5 found garand drain to a shall be treated before
more “than settting tank, Water s discharpe. The - Same
permissible  lmit, | treated in ETP-4 befare | procedure shall be followed
the water shall be | dischorge, if Hexavalen for U/G discharge also,
treated before | Chromium is found in it.
discharge. The
Same proceiure
shall be followed for
U/G discharge also.
Recimulaton Reclrculation of | The quantum of treated Regirculatlan - of  treated

af treated

treated water shall

water was very small.

water shall be ﬁtillzed fior

water ba utilized foar However, tha said industial use, plantation
industrial use, treated water  was etc,
plantation etc. ubllized In the farrn of
water sprinkling on haut
| roads, plantatlon ete.
Lo
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Mchagiri Mires (Chromite)

PROPOSED YEARWISE PLANTATION PROGRAMME

Scheme of Mining &
Closure Plan [2015-1

Year/ Area {Ha)
Location Quarry | Dump Safety | Other | Total
fone
Already done 0.33 1.8 1.2 . 4,13 746 20212
fas on
31.10.2014)
2015-15 0.16 il Nil Mif 0.16 440
2016-17 0.1 N il Nil 0.k 250
2017-18 0.14 L] Nl Mil d.14 350
2018-15 0.1 il Nil it 0.1 250
2019-20 0.1 Mil Nif il 0.1 250
End of Scheme | 0.93 1.8 1.2 4.13 8.06 21712
period
1
o
M J Raju P
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Mahagiri Mines {Chromite) : Scheme of Mining &

8.4 Disaster Management and Risk Assessment:

Landslide: There is no chance of slope failure in opencast rninil
slope will be maintained at less than 30° and the foot wall slope at lesS
over the entire strike length of 600 m. Factar of safety computed by CMRI in
early 2006 after carrying out strength test for cohesion, friction angle and
LII'IIHXJF.Il compressive strength is 1.21. So, there is no risk of cullapse of any
waail.

Subsidence: The scope of subsidence due to underground mining will not be
there since void due to open stopping remain stable due to past filling. When
void is stable. the question of subsidence does not arise. The stability of void
shall be monitored through instrumentat manitering like load cell, tape
extensometer, bore hole extensometer, Subsidence survey_sﬁaﬂ be done at
regular interval, |

Flood and Inundation: There is no natural nala or river course -or lake within the
lease hold area which may create danger of inundation and flooding of mines.
Damsal nala which is 3Ikm away towards the. north east of the mines is having
highest flood level of 90 mRL. So, this will nat cause any danger to the mine
working both for opencast and underground.

Fire: Sources of mine fire are likely to be from oil depot, power line, machinery,
belt conveyor etc. Adequate maintenance of machinery and electrical apparatus
prevent any such danger of fire. Fire extinguishers are provided in afl places
those are prone to fire. The undergreund mine is a natural wet mine and so risk
of fire doas not exjst.

Selsmic activity: The mine lease area falls in Seismic Zone-II. There has been any
history of earth quack in‘the areza. Resultant peak particle velocity of the ground
vibration due to blasting does not exceed 10 mim/sec and therefore no danger
exists on that ground.

L}
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Mahagiri Mines (Chromite) : Scheme of Mining & Progressive Mine
Closure Plan [2015-1 6P R 26,

As far as the nature of the deposit and working methods are
will be no possibility of tandslide, subsidence etc. The State of Odj
sgismic zone - I, II and 1II. Minor earthquakes have been felt

fire department for rescye if any high-risk accident occurs.

If any emergency arises in the mines {Biasting, fire, inundation, cyclone etc)
one shal infoerm security in-charge. Immediately after receiving the emergency
call security wiil blow the emergency alarm, The key personnel of the mines will
‘reach the site of emergency and check the area thoroughly, evaluate the
sltuation and acticn will be taken accordingly,

Responsibility of the person In case of emengency:

Disaster due fo blasting: .

Any disaster occurs during blasting, the incharge of I::-'Iastlng i.e Asstant Manager
will be the responsible persnn- to intimate the mine official and to take the
necessary rescue operations. _ |
Contact Person: 5ri Jalandhar Patra, Asst Manager, Mob No: 09937297143

Disaster due to Fire :
Any disaster occurs due to fire within in the lease area, it Is the responsibillty of
the persons witnessed ta inform the fire fighting station, security main gate,
Mines Manager. On receipt of the information it is the respensibility of the
Administrative officer to call the fire brigade and Inform the Govt authorities iike
District administration & Pelice. Security personnel wili guide the fire brigade to
thé site of emergency, Mines Manager will rush to the spot and assess the
situation, make necessary arrangements for rescue operations for the affected
persans.
Contacf Person:  Sri Mangj Pati, Mines Manager, Mob No: 09937297128
Security Main Gate: 100 (Intercom )

A Eq
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ROP/CALS199/94/A 149 - RQP/BBS/013/9%/4



Mahagiri Mines (Chromite) : Scheme of Mining & ﬁﬂfqg?cé:i
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gty
i "‘{

i 21
8.5 Care and maintenance during temporary dlscnntmuaqé‘g

\
“In case, at any time temporary discontinvance of mines is reqm

- cause, the following regular monitoring will be there.

* Mining fences, gates, barricade guard, parapet wall etc shall be checked
and maintained,

» Mine benches shall be ensured that no collapse or slide is taking place.

+ Fire fighting devices shall be kept at sensitive places ta centrol fire in
case that occurs,

* Pumps shall be checked and maintained on regular basis so that there
will be no failure in discharging water,

+ Stationary machinery shail be checked and malntained.

« Electrical circuits shall be checked and maintained on regular basis.

* Vegetative materials in places such as electric sub statlon, magazine,

..stores shall be cleared ang the premises kept clean.

) .
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Mahagiri Mines (Chromitz)

2.6

Financial assurance

Scheme of Mining & Progressive Mine

Clasure Plan [2015-16 19

69

any schedule bank / performance or surety bond / trust fund / aﬁ\(
of security / guarantees, acceptable to authorities after the actual®

guarantee required in our case is assessed and intimated by the Regicnal

Controller of Mines, Indian Bureau of Mines, Bhubaneswar.

Area
Area put on Additional Net area
sl use at start | requirement Total m“: ;d?red considered
Na Head of scheme during (H al I ";; & far
of mining scheme a) rr::aii?‘ll req | taiculation
{Ha) perlod {Ha) (Ha} (Ha}
1 _[ Area under mining_ 8.8ig 0.790 9.600 0.000 9.600
2 | Storage of tapsoll 0.250 0.000 £0.250 0.004 0.250
3 | Waste Dump Site 4.700 0.000 4,700 0.000 4.700
Mineral storage/Sub
Arade fincluding
4 Screening Plant & 4.600 880 13.4.80 0.000 13.480
Crusher) )
Infrastructure .
5 (Workshop, Buildlng 3.990 4.560 8.550 0000 8.550
UG, welghbrigge atc) .
& | Roads 2.740 0.120 2.860 Q.000 2.860
7 | Rajlways 0.000 0.000 0,000 0.000 0.000
B | Tailing pond 0.000 0.000 . 000 0,000 Q.000
9 | ETP 0.0006 0.0:00 0.000 {.000 0.000
10 :g‘n‘i’a' Separation 0.000 0,000 0.000 0.000 0.000
11 | Township area 0000 0.000 ] 0.000 1.0040
Others to specify
12 i. Subsidence pillar 0,610 {.000 0.810 0.000 0.510
3. Green belt/ Safety | 3 4ag 0.000 3,080 0.000 3.080
A B - C=(A+B}. D
Grand total 28.780 14.350 43.130 0.000 43.130

This being a2 Category “A” (Fully Mechanized) Mine, financial assurance for
43.130 Ha is calculated at the rate of Rs 25000.00 per Ha. This amounts to Rs
10,78,250/- (Rupees Ten Lakh Seventy Eight Thousand Two Hundred Fifty) only.
The lessee shall submit a financial assurance in shape of Bank Guarantee for Rs.
10,78,250/- to the Regional Controller of Mines of Indian Bureau of Mines,

‘::M*‘m“ o
go Nominated Gwner

Bhubaneswar, Odisha.
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Mahagiri Mines (Chromite) Scheme of Mining & Pragressive Mine

LClosure Plan [2015-16 to 2019-20]

PART B

9.0 Certificates / Undertakings/ Consents (As detailed below)
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INDIAN METALS ® FEARD ALLOYS LIMITED

Mahagiri Mines (Chromite) : Scheme of Mining & Progressive Mine
I f u Closure Plan [2015-16 to 203 9-20]
ny /B TN
it ﬁ il L
IMFA Building
Bhubanegwar - 751010
Cudishe, India
Corporate Identity Mo,
LZF10108 1561 FL COdO4TE

TEL «21 574 3051000
+51 674 2580100 . - . . N
FAX +91 574 2580020 an area of 73.777 Hacts in Village: Kaliapani, PO: Kalarangiatta,

+91 G674 2580145
Dist: Jajpur, Odisha under Rulel12 of MCDR 1988 has been
prepared by RQPs, Sri M.1. Raju (Registration No. RQP / CAL /
199 / 94/ A, valid upto 06.07.2020) and Sri P. Behera {Registration
No.RQP/BBS/013/99/A, valid upto 12.04,2021 )

rafl@imfa.in

www.imfe.in

This is to request the Regional Contreller of Mines, Indian Bureau
of Mines, Bhubaneswar, to make any further correspondence
regarding any correction of the Scheme of Mining with the said
recognized persen at his address below

5r M.).Raju Sri P. Behera

Address: Cfo: Sri N K Mishra, Address: C/o: S N K Mishra,

Oy. General Manager(Mines) Dy. General Manager{Mines)

Indian Metals & Ferre Alloys Limited, Indian Metals & Ferrc Alloys Limited,
IMFA Building, Bomikhai, Rastigarh, IMFA Building, Bemikhal, Rasulgarh,
Bhubaneswar - 751018, Odisha Bhubaneswar - 751018, Odisha
Phone:09777575711 Fax:0674-2580020, | Phone:09937058102, Fax: 0674- 25800 20,
Email: mjraju@imfa.in Email: pbehera@imfa.in

Mobile No: 09777575711 Mebile No: 09937058102
Registration No. ROP/CAL/199/94/A Registration No. RQP/BBS/013/99/A
Date of Grant/Renewal: 02.07.2010 Date of Grant/Renewal: 03.0%,2011
Valid upte: 05.07.2020 Valid upta: 19.04.2021

We hereby undertake that ail medifications / updating as made in the said
Scheme of Mining by the said recognized person be deemed to have been made

with our knowledge and consent and shall be acceptable on us and binding in all

respects.

e T L S R O S
Place: Bhubaneswar Chitta Ranjan Ray
Date: 149.03.2015 Designation: Nominated Owner

M/s Indian Metals & Ferro Alloys Ltd

\ ' S
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INDIAN METALS & FERKO ALLOYS LIMITED

Mahuagiri Mines (Chromite) : Scheme of Mining & Progressive Mine

Closure Plan [2015-16 to ; =205
imfe - 157
L

IMFA Building
Bhubaneswar - 751010
Odishe, Lwifa

Corporute [dentity Mo,
27101081 G651 FLOMNOAZE

TEL +31 674 3051000
+91 674 2580100 UNDERTAKING TO COMPLETE THE EXPLORATION

FAX +91 674 2580020

+91 674 2580145 (DRILLING) PROPOSED, IN A TIME BOUND MANNER

mafltHinds in

wrorw. imife, n .
We do hereby undertake to complete the drill holes proposed

in the scheme of mining in a time bound period.

Place: Bhubaneswar Chitta Ranjan Ray
Date: |9%.0%. 2015 Designation: NomInated Owner

M/s Indian Metals & Ferro Alloys Ltd

T
M T Bliu P%‘h

ROP/CAL/L99/94/ A 154 ROP/BBSA013/99/4



INDIAN METALS & FERRD ALLDYS LIMITED
Mahagiri Mines (Chremite) : Scheme of Mining & Progressive Mine

I f u Clesure Plan [2015-16 to 2019-20]
I.. P .1
GEE S )

IMFA Building
fhubaneswar - 751010
Odishe, Lrulin

Corporate [dentity Ho,
L1 OR] S61PLOON0MR

TEL +41 €74 3051004

FAX 101 ard 3380020 CERTIFICATE FROM THE APPLICANT

+31 574 2580145

mail®imiein
wndrofin It is certified that the CCOM Circular No-2/2010 will be
implemented and complied with when an authorized agency
Is approved by the State Government.
Place: Bhubaneswar Chitta Ranjan Ray
Date: 19.03. 2015 Deslgnation: Nominatad Owner
M/s Indian Metals & Ferro Alloys Ltd
M J -u p Bc%
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INDIAN METALS & FERRC ALLOYVS LIMITED

Mahagiri Mines (Chromite) : Scheme of Mining & Progressive Mine

lqu Closure Plan [2015-16 ta 2019-20
/f’?@%&\
I Y e

IMFA B

2hubsnesyar - 751010

Odizhe, Indls

Corparate Lentity No, CERTIFICATE FROM THE APPLICANT

L2711 0OR1SG1FLCOO0AZN

T o1 74 aa80100 It is certified that the Progressive Mine Closure plan of

EAX +51 &74 250020 '

+51 674 2580145 Mahagiri Mines {Chromite) of M/s Indian Charge Chrome
mail®imFa.in : .
Limited (now merged with M/s Indian Metals & Ferro Alloys

Ltd) over an area of 73.777 Hacts complies with all statutory
rules, Regulations, Orders Made by the Central or State
Government, Statutory organization, Court etc which have
been taken into consideration and wherever any specific
permission is required the lessee will approach the concerned
authorlties. '

The information furnished in the Progressive Mine Closure
plan is true and correct to the best of our knowledge and

records.
Place: Bhubaneswar Chitta Ranjan Ray
Date: 19.03. 2015 Designation: Nominated Owner

M/s Indlan Metals & Ferro Alloys Ltd

¢ B
-'I'.f iu P
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INDAN METALS & FERRD ALLOYS LIMITED

Mahagiri Mines {Chromite) : Scheme of Mining & Progressive Mine

f Closure Plan [2015-16 1o 2019-20)
inTra TN

MFA Builkling
Bhubaneswar - 151010
Cdlaha, Indiy

Carporate Mo
LiF10100 1 351 PLOONETE

T o 674 3530000 UNDERTAKING FROM THE APPLICANT
FAX +91 674 2520020
+91 674 2580145

mellGimdy in

W imiin The provisions of Mines Act, Rules and Regulations made
there under have been observed in the Scheme of Mining
cver an area of 73.777 hectares in Jajpur district in Odisha
state belonging to Mahagiri Mines (Chromite), and where
specific permissions are required, the applicant will approach
the D.G.M.S. Further, standards presc'rihed by D.G.M.5. in
respect of miners” health will be strictly implemented.

< e L, N
Place: Bhubaneswar Chitta Ranjan Ray
Date; !%-03%-2015 Designation: Nominated Owner
M /s Indian Metals & Ferro Alloys Ltd

e b
M-’Fﬂ.ﬂju P Behera
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IHDIAN METALS & FERRO ALLDYS LIMITED

Mahagiri Mines (Chramite) : Scheme of Mining & Progressive Mine

Imfd Closure Plan [2015-16 ta 2019-20]

ey

WFA Building
Bhubanerwar - 751010
Cdlabia, Indis

Corporate 1dentity Mo,

L2710108 1361 PLOMDLTE

TEL +91 €74 3051000
+51 674 2580100
FAX +91 €74 2580020

181 674 2580145 CERTIFICATE FROM THE APPLICANT
mmafl@imfz in )
I This is to certify that the progressive mine closure plan of
Mahagiri Mines (Chromite) complies all statutory rules,
regulations, orders made by the State or Central
Government, Statutory organizations, Court etc. Wherever
any specific permission Is required, the lessee will approach
the concerned authorities. The lessee also undertakes to the
effect that all the measures proposed in this closure plan will

be implemented in 2 time bound manner,

Place: Bhubaneswar Chitta Ranjan Ray
Date: |14.03%. 2015 Designation: Nominated Gwner
M/s Indian Mectals & Ferrg Alloys Ltd

%
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Mdahagiri Mines (Chromite) : Scheme of Mining & Progressive Mine
Closure Plan [2015-16 ;

The provisions of the Mineral Conservation and Development Rulés 1988
have been observed in the preparation of the Scheme of Mining for
Mahagiri Mines {(Chromite) over an area of 73.777 Hacts, of M/s Indian
Charge Chrome Limited (now merged with M/s Indian Metails & Ferro
Alloys Ltd, in Village: Kaliapani, P.O: Kalarangiatta, District: Jajpur of
Qdisha State and whenever specific permissiuhs are required, the
appfir:ant will approach the concerned authorities of Indian Bureau of
Mines. '

The infermation furnished in the Scheme of Mlning Is true and correct to
the best of our knnwledge

Place: Bhubaneswar
Date: 12.03%.205 Recognised Person
Regd No: RQP/CAL/199/94 /A

L]

Place: Bhubaneswar P Be%e ra

Date: 1A.03%. 205 Recegnised Person
Regd No: RQP/BBS/013/99/A
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