ah -'.-':.:'1}-"} IR
Y A Pﬁ&ne:[ﬁlﬁ?i-?SEEéEB;
ToleFa:: GE74-2352400;

ahtail:
fo.nhiebaneshwar@ibm. qoyv.ip

Flol Wo.149, Pakharipu
BHUBAKESWAR-T51018

HITT FIHR GOVERNMENT OF INDIA
I HAHT MINISTRY OF MINES
ke ST @7 =31 INDIAN BUREAU OF VINES
RN & aGTe e ¥ sy

% | OFFICE OF THE REGIONAL CONTROLLER OF MINES

No. MPM/UM/24-ORI/BHTI2017-18 Z Qi)élj Date: 13.02.2018

To
\Kt;l\ﬁm pama Das, DGM-Geology,

Puwer of Atlorney Holder,
M/s OMC Limited, OMC House,
Blubaneswar, Odisha — 751001,

i Your letter no. (M/OMC/PMC/1B dated 01.01.2018,
if. This office letter of even no. duted 02.011.2018.
fil. This office Jeticr of cven no. dated 02.01.2018 addressed o the Dircetor of Minas, Govt., of
Odisha, copy endorsad to you,
iv. This office letter of even no. dated [9.01.2018.
v Your letier no. 1888/OMC/TMC 7 dated 02.02.2018.
Sir,

In excicise of the power delepated to me vide Gazetie Notification No., 8.0, 1857(E) dated
18.05.2016, T hercby Approve the Modification of Mining Plan mcluding Progressive Mine Closue
Flan of South Kalispani Clromite Mines over an arca of 552,457 ha of Mfs Odisha Mining
Corporation Limited in Jajpur district of Odisha Stale submitted under Rule 17 {3) of Mineral
Concession Rules, 2006, This approval is subject to the following conditions:

I The Modification of Mming Plan is approved without prejudice to any olher law applicabie
to the mine area from time to thne whether made by the Cantral Governmeant, State
Goverment or any other authority and without prejudice (e any order or dirsction from Amy
court of competent jurisdiction,

IO The proposals shown an the Plates andfor given in the document is hased oa1 the leasc map
fsketeh submitted by the applicant! lessee and i applicable frorn the date of upproval,

[ Itis clarifed that the approval of aforesaid Moditication of Minfng Plan dues not in any Wiy
mmply the approval of the Govermment in terms of any ether provision of Mines & Minerals
(Developmenl & Regulationy Act, 1957, or the Mineral Concession Eules, 2016 and any
ather laws imcluding Forest {Conservation) Act, 1184, Environment {Protection) Act, 1986 or
the rules made there under, Mines Act, 1952 and Rule & Regulations made there under.,

IV, Todian Bureau of Mincs has not undertaken verification of the mining Jease boundacy on the
ground and does not unelertake any responstbilily regsrding correcmess of the boundaries of
the Jeasehold shown on the ground with reference to Iease map & other plans fimished by
the applicant / [essee,

V. At any stage, if it is obscrved that the information frnished, data imeorporated in the
docurnent are incorrect or misrepresent facts, the approval of the docoment shall be revoked
with immcdiaﬁ Eﬂ'"ect,
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Wi Tl this _itppr}wal conflicts with any other law or court order/ Divection wnder aiy slatute, 1t
shall be revoked immediately.
V1l Validity of this document shall expire on 31.03.2020.

s/ -yours faithiully,
Encl: - One capy of approved _ _ I\H'Eéq Ve f:’;'_ 1
Modification of Mining Plan %—{; = o I‘S
(HARKESH MEENA)

Adm we FEws / Regional Controller of Mincs

Copy for kind information to:-

1. The Dircetor of Mines, Directoraie of Mines, Government ol Odisha, Heads of the
Depariment Building, New Capital, Blubaneswar- 751001, Odisha along with une capy of
Revicw of Mining lan by REGISTERELD PARCEL.

5 Shri A K. Sabn, Qualified Person, M & Wining Division, Mecon Limited, Ranchi~-834002, '
Tharkhand. -

3. Shei Sumi! Eumar Ear, Qualified Person, W5 Odisha Mining Corporation Limited, O3C House,
Past Box No.34, Bhubaneswar-731H01 JDdisha.

([TARKESH MEENA)
¢ @ G/ Repional Controtler of Mines
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R NEW OPPORTUNITIES
CONSENT LETTER / UNDERTAKING / CERTIFICATE FROM THE LESSEE

The Moditications in 1he Mining Pian in respect of Sauth Kaliapani Chromite Mine Df. Q\a
#ining Corporalion Limited over an area of 552,457 hectares in willige H:almpanrjﬁﬂuﬁgﬂﬁi\\
Sukinda in District © Jajpur, Odisha state submitted under Rule 17(3) of Mf,n ﬂj 3
Atomic & Hydro Carbons Encegy Minerals) Concessinn Rules, 2016 haq Eeg i3y

Gualified Parsons, Se Sunil Kumar Kar of /s O8C Limited and 5ri Abinas
RMECGHN Limited jointly. i

This is tu request the Regional Controller of Mines, Indian Bureau of Mine
make any further correspondence regarding any carrection of the Madifications
Plan with the said gualified persans ot their address as given below:

Sunil Kumar Kar ' : [ Abinash Kumar Suhu
Dy, Manaper (#lining) i Managet (Mining)
W/S Odisha Mining Corporation Limited, | RM & Mining Givision
OMC house, Post Box no.- 34, WIECOM Limited
Bhubaneswar, Odisha, Pin — 751001 Ranchi- 834002, Jharkhand
Tel : 0674-2393431, 7395689, 2391388, ok 0651 — 2483441, 2483645,
Fax : 0674-2351629, 2396889, 2394772 Fax. 0651 — 2482189, 2482214
E-mail ; planningcellome@gmaii.com E-mail : mining@mecaonlimited.co.in

we hereby undertake thar all informationfmedification/updating as made in the said
madifications in the Rining Plan by the said qualified persons be deemed to have been made
with our knowledpe and consent ang shall be acceptable on us and binding in all respects.

It is certified that Lhe COOR‘s Circular Mo, 2/2000 will be implemented and complied within &

. months by ORSAC, an agendy authorized by the State Government.

It is cortified thi the Progressive Mine Closure Phan of South Kaliapani Chromite Mine of ks
Qdisha Mining Corporstion Limited over an arca of 557.457 hectares complies with all statutory
Rules, Requlations, Thrders made by the Central or Stete Government, Statutory Organization,
Caurt etc, which have been taken into consideration and wherever any specific permission s

reguired, the lessec will approach the concerned authorities,

- *The provision of Mines Act, Rules and Reguiations made thore under have been observed inthe

Maodifications in the Mining Plan over an area of 552457 hectares in lajpur district of Odisha
State belonging to South Katiapani Chramile Mise of M/fs Odisha Mining Corporation Limited
and where specific permissions are reguired, the lessee wil ahpmach the DGMS, Further
standards prescribesd by DERMS in respect of miner's health will ke stiictly implemented”,

The information furrished in the Modification of Mining Plan and Pregressive Mine Clasure Plan
istrue and correct to the best of our knawledge and records.

It is to undertake that all the measures proposed in this Progressive/Final Mine Closure Plan

will be implementad in o Lirme boaind manner as proposed,
Mace : Bhuhaneswar

Date : 0,03, WE

Nominated Owner
[Managing Director)
rs Odisha Mining Corporation Limited
COMEC Howse, Bhubaneswar

The Odisha Mining Corporation Ltd.
(A Gold Cakegory State PSUY
Registersd Offlce @ OMC Heuse, Bhubaneswar-751001, India
Tel: 0E74-237 74002377401, T DE74-2396889, 23916259, www.omcltd.In
CIN: U1310030R10568ECO0031T

Fn.a-c. -3
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I NEW OPPORTUNITIES

Under'ra ihg from Odisha Mining Corporation Limited, Bhubaneswar for
compl.. e of Circular No.2/2010 and its addendum in resp t”&f G&ﬂﬁh\
" Katiap: ni Chromite Mine over an area of 552,457 Ha. in lajpur Dyé/c g:’g%l‘&

I'!ru‘h"" E~d
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' We dao herebv undertake to implement CCOM’s t@r%;%' :
! &

e 1
- :tp ?-

LA
ot B
\\??ﬁ';ﬁ'c&”'
2,-’2[}1[} & its addendum regarding geo-referencing of the miningiesse

‘map & ML boundary pillars of South Kaliapani Chromite Mine within a
period of six (6) months through ORSAC, an agency authorised by the

¢ State Government,

,\V{; 3.9}9

Mrs. Wirupama Das
AGHM [Gealogy)
{Power of Attorney Helder}
_ Ws Odisha Mining Corparation Limited
SN House, Bhubaneswar

The Odisha Mining Corporation Ltd.
{A Gold Category State PEU)
Registered Office : OMC House, Bhubaneswar-751001, India

Teh 0674-2377400/2377401, Fax DE74-230688%, 2291629, wiww.omeltd.In
CIMN : U131000R19565GC000313 Pﬂrﬂi A
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CERTIFICATE FROM QUALIFIED PERSONS =™ -

orm

The provisions of the Mineral Conservation & Developmoent Eules 2017 have been cbserved in the
preparation of Modified Mining Plan for Sputh Kaliapani chrome ore mining lease over an
area of 562.457 Ha of M/s Ddlsha Mining Corporation Limited in Jejpur Digtrict of Odisha
State nnd whenever specific permissions are required, the applicant will approach the conecarned
authoritiea of Indian Bureau of Mines.

SUNIL KUMAR AR
ining Engineer & Qualified Ferson
TFlace: Bhubaneswar Name of the Qualified Person: kit iR gDt o B i cer)

Date: G288 2%

The information furnished in the mining plan is tga correct to the beet of our knowledge,

Mace: lHanchi Name of the Qualified Person: Ahinash Kumasz Sahu (Geologist)

Date: (32, BANY ABINASH KUMAR SARU
GEQLOGIST & QUALIFNED PERSCH
MEGOH LTD. [RANCH
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Hﬁ- QBT' "HNF' A
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Plate Mo, — 4 Gealogical Plan “""a,_a_.;_._{_.:-:‘”’
Piate No.— 54 | Geological sections for Band-l South Flank (1:4001]}.
Piate No. ~5B | Geological section far Band-1 & 1| Narth Flank, Band-11E {1:4000)
Plate Mo, — 5C Geological sections for Band-ll South Flank (1:4000] .
Plate Mo, — 50D Geological sections for Band-1Y South F.Ié'niic_[_i-:;ﬂrDﬂD]
“Plate No.—5E | Gealuéi'cglnse_r:ﬁ?:{ﬁs covering total Lease {1:4000) -
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Plate No. — 6C Year wise pit Development Plan during FY 2019-2¢
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Plate No. - 12C | Year wise development section for Band-ll South Flank I[.l:i.ﬁﬂﬂ]l_ .
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| Plate No.— 134 | Geological sections for Band-1 South Flank [1:1000}
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(5umil Kr. Kar, Mining Engineer)
[Qualified Persomn)

NS

(Abinash Kr. Sahu, Geolopist)
(Qualified Person)
Page &






%= WMODIFIED MINING PLAN
_ SOUTH KALIAPANI LEASE {552.457 HA.)
‘“J“ il LESSEE: THE ODISHA MINING CORPORATION LT,
_ I ____ ISTOFANNEXURES
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8 Copy of Lease deed _ 4357
8 Copy of supplementary lease decd £3-153
g Copy aof thﬂknowledgimﬂ of the application for renewal uf pAL {Farm-i} 154-154 ]
__ 10 Copy of the applicatian for renews) of ML [Form-1) 155-160
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| 18 Copy of the |ast approved stheme of mining 210-211
R L Copy of the NABLirtificatE 212-212
18 Copy of the MABL testreport 213-241
19 Copy of the lasm_l:immarantee paid 242-258 |
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25 | Copyof Surveyor certificate 536-336 _ |
2% _Copy of the notlces for sinking borehales {Form-1) 534-581
27 Copy of the hareholes record (Form-K) c83-546
| 28 pocumentary proof for the exploration carried out 847-585 |
28 Copy of the violation letiers fromm state povernment/ court otters and their reply BS5-881
ab Permission far _;EpLatinn of drawings in 4 higher scale ARZ-BEZ |
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(Sunil Kr. Kar, Mining Engincer)

{Qualified Persom} (Qualified Person)

Page b
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MODIFIED MINING PLAN
SOUTH KALIAPANI LEASE (552,457 HA.)
LESSEE: THE ODISHA MINING CORPORATION LTD.

SUMMARY OF PROPOSALS:

A sumimary of proposal of the review of mining plan is given below:

Proposed Exploration Programme

PI’D'FI'CIEEd exploration for the ensuing plan period is gwen helow:

i

Ma. of Total |
Year Boreholes Mletarage Purpuse i
 2017-18 9 1200 | To prove the barren zone of tailing pond and

}‘ 2018-19 36 i05g | new waste dump and prove the continufty of
| 2015-20 13 3750 Band-{l| & Band-V 'i

Proposed Excavation Frogramme

The year-wise in-situ tentative excavation far the proposed plan periad is given below.,

Year | Pitno. Total Top DBf5BFI ROM (Cum} | Mineral | ROM/ ;
tentative | Soil (Cu | 8 (Mill. Ore Sub grade | reject | Waste
Excavation m} Cura) | (Mill.Cum) | (Mill. Cum) Ratio
(i CuM)
1 2 3 4 5 o) 7 8 9 _ |
Band =1 5815 1] 5.56 0,216 0.039 .0 21.8
2017- Band [l 21,1459 0.1 1.4 1] 0,005 |0 2088
18 B;md I 4,002 REIEN N - Al R I 0 o . 0 0o |
{r.z1s | Band-iv Q.03 0 0,002 0.008 0.002 0 0.3
to fanual
31.3.18) .
Taotal 10,379 1,381 10322 0224 0,046 0 g3
| Band —1i 2,085 # G855 | 03238 0.002 0o 2806
Band-l 0.552 'D 0498 g . 054 1 B2
18- | Band-]Y 5.063 02383 4.609 0.12 0,051 & 27, E'
19 Band-1 0.011 o 0.005 - 0.006 o 0 - 0.8
Manual
| Total 1274 0283 11.967 0,364 0107 o 254
| Band —1 2.6 Lo 2.607 Q013 _ 4] ] 2005
_Band-11 4 736 0162 4,359 - 0ol3 01592 A 21,3
5019 | Band-lv | 6277 |_Q12a | 5867 10218 Q.067 0 20.5_]
20 Band-1v 0.058 0o 0.039 0.012 0.005 i 2.3
tanual
[ Total 13675 | 0286 | 12.872 |_ 0257 0260 | O 247 |
The year-wise development & praduction quantlty in tonnes for the pmpuscd plan pericd is given
below. _ _ _ _ —_
I Chrnn?e Ore Development Qty. Million | Stripping Ratio
Year Praduction Qty., Cu.m. (OB/IB} {Cu.m.ftons)
Million tonnes _ ' o o T
2017-i8
(1218 te
31.3.16) 0.832716 10.328625 12,40
B 2018-19 1. 391228 11.967194 2.60 ]
2019-20 1385751 12.871763 9.29
_ Total 3.609695 35.167582 974 |
L KUMAR KAR *
Mining or & Qualified Ferson Page 7 ABIMAGH KLAAE gi‘u-]u
Dalsha Mirihg Corporation Ltd. GECLCOISTEC - G0N

pECCH



MODIFIED MINING PLAN
SOUTH KALIAPANI LEASE {552.457 HA.)

LESSEE: THE ODISHA MINING CORPORATION LTD.

Proposed Waste Durnping Programme

Year Waste Qty. to ke | Dump Dump Total
Dump dumped Bottom RL Top 8L | height
2017-18 W 5560250 130-140 190 50m
Wo2 47BB375 | 130-1685 174 ADm
A18-19 Wi 6855173 180___ 310 ) 120m |
W2 5112021 174 194 A0m
2019-20 WD2 12871763 194 270 FEm
Proposed Environmentat Protection Measures:
! Year Waste Length of | Length of | No. of seftling
2017-18 Wol BO0 300 1
wo2 [ 80 | 800 o
201e-19 Wil /00 800 1
WD2 800 BO0 1
W20 | wol | 800 | eo0 | 1
Wo2 1000 1000 1
Total Wil 2508 2500 3
w2 2600 2600 2
Proposed Area Utilisatian:
Area of land vse [in Ha)
Add] Area The area et frea
Area put required cansidered as cansfidered
5N Tynpe of land use into use at During Total Area at fu"v | ?rt'
the start of <cheme the end of the | reclaimed and | 5 o0 “:m
plan periad plan period | rehabilitated | °F nancial
i 11017 | Periodupto assurance
R S| sesen o il
1 | Excavated Area 106.00 94.18 205.18 Db b 518
_____ 2 | Storage for top-ssil 4] 0.00 0.00 0 oo
3 | Dverburden dump 95.31 g1.79 157.10 1] I 157.10
4 | Mineral storage/ 53.31 . _.ais 60.09 0 60.09
5 | Infrastructure = __ 13.69 844 | 22.13 .. 0 22.13
& | Roads 2.65 .02 R.67 0 85.67 _
7 | Railways 1] (hLO0 .00 ] | o0
B | Green heit 0 _0.00 (1.0 4] (.00
& | Tailing pond o 20,00 2000 | 0 20,00
10 | Mineral separation o 0.00 0.00 f __ hog
11 | Township area ] 0.00 0.00 3] 0.00
[ Total 27696 _ | 19621 | 47337 0 47317
= KUMAR KAR
Mining En r& Chiatihied Ferson .
Ciisha Miniﬂ; Corporation Ltd.
Page B ABINASH KUMAR SAHU

GEOLOGIST & GUALIFED PERSON
MECQM LTE, {RANCHI)



MODIFIED MINING PLAN
SOUTH KALIAPANL LEASE (552.457 HA.)
_LESSEE: THE ODISHA MINING CORPORATION LTD.

INTRODUCTION

,-ﬁfff s:'r:_a
South Kaliapani chromide lease of #fs OMC Lid. is located in lajpur Dist. of Ddiﬁbﬁ"lﬁ‘ﬁ;@ﬂ_ﬁﬁ
Kaliapani loase was executed on 22.1.1930 for a period of 20 years. A copy of ti-lpjjé}t':_l:‘e_ GE}EIE?
cnclased as Annaxure -8, Application for renewal of the lzase has been done beforeif_[:lﬁi‘g ci? wwpif% e
KL period and the lease was under deerncd rencwal stage. & capy of the roceipt of thef B 11:&@9 YL
enclosed as Annexure-9. As per the MMDR Amendrment Act 2015 the validity of the I h F 'd;‘:arw ﬁ_‘{ :"2/
axtended upto 31.03.2020. Subsequently, with the enactment of Mincral [Mir}igg’?g;,;“@i%&éﬁ;/m
Company] Rules, 2015, the original lease period of the said lease has been granted for ?ﬂ*'ﬁaﬁ_ g
from 22.1.1880 to 21.1.2030. The suppiementary Lease Decd in support of extension of the lease
period up to 21.01,2030 has been executed on 12.08.2016, The copy of the supplamentary lease
deeds have been enclosed as Annaxure — 84,

The last scheme of mining was approved by |Bi] for the period from 1,4.20015 ta 31.3.2020 vide
letier No. MS/FM/26-0RI/BHU/2014-15/117 dated 16.04.2015. A copy of the approval letter has
been enciosed as Annexure-16. The mine has been accorded environment clearance vide letter Mo.
1-11015/407/2008-1AILM) dated 20.7.2010 far a preduction capacity of 1.40 millign tonnes per
annuim. A capy of the same is enclosed a3 Anhexure -11. A copy of the consent to establish granted
by the state pallution control hoard, Odisha is enclosed as Annexure-12, Consents ta operate have
alse been granted by the state pollution control board, Odisha under the Air & Water {Prevomt &
Control of Pollution} Act, which is valid upto 31.03.2020. A rapy of the same is also enclosed as
Annexurc-13. The mines have also boen accorded permissian for diversion of 425.395 Ha. of forest

tand vide letter dated 25.02.2016. A capy of the lctier in this regard has been enclased as Annexure-
14

In view of the amendment in The Mines and Winerals [Development & Regulation} A&mendment Act,
2015, Mo, 10 of 2015 dated 26% parch, 2015, the present suhmission iz a Modified Mining Plan

uhder the extanded lease perlod for its approval under rulc 173} MCR 2016 for the plan period from
01.04.2017 to 31.3.2020.

The present submission is a Medified pining Plan {MME} of the extended lease period for the period
fram 1.4.17 to 31.03.2020- under rule 17(3} of Minerals {Other than Atomic and Hydro Carbons
Energy Minetals] Concession Rules, 2016

rfra SEUUES
ar;%io‘v'aﬂ APPROVED
rff_
Vo o T B
sagéf:aaa% FyaANa NN REGIONAL CONTROLLER OF MINES
I e SRIE:|
g 20 HATZEL 00 THOIO3 JHOIN BUREAU OF MINES
T e e R e | EHUBANESWAR

W X

[Sunil Kr. Kar, Mining Enginecr) [Abinash Kr. Sahu, Geologist)
[Qualified Persan) (Qualified Persan]
Page 9



MODIFIED MINING PLAN SR
SOUTH KALIAPANI LEASE (552,457 HA. { T
LESSEE: THE ODISHA MINING CORPORATION LTD. o ,_JJ
O

1.0 GEMERAL

sz

shri R Vineel Krishna, 145, _ .
Managing Director & Mominated Dwne_p;;’:-'{;{ 'Q‘SR\L
Odisha Mining Corporation Limited, %Q@E@WH& 9-:&3@

i

YA Wb RN

(=37 @f{r}’;\%gﬁh

smt. Nirupama Das, Ek z 5!:1?’ Em]
&

" power of Attorney Holder \i% !

_ Odisha Mining Corporation Limited, "y o
Bhubaneswat - 751001, Odisha \\.&”?‘; o "f.ii;i_jﬁ‘:ff
A list of board of directors is enclosed aMﬁﬁ‘f}ﬂ. copy
of the rolevant extract from the minutes of the 416" mecting
approved by Board regarding appointment of Mominated
cwner of the mine is enclosed as Annexure-2. A copy of
photeo id & address proot of the nominated owner of the mine
is enclosed as Annexure-3. A copy of the power of attorney in

" the name of Smt. Nirupama Das is enclosad as Annexure=3A.
The number of state wise leases already held by the
applicant/ applied for, indicating the type of mincrals, areas,

_ \acatian ete is enclosed as Annexure-5.

Registration Mo. of OMC Ltd. under Rule 45 IBM/4269/30 DRIDE0ET

OMC House, Post Box Ma. 24

5 Name of applicant/ lessee/ Rule 45
registration No.

Address Bhubaneswar - 751003

District Khurda

State _ Odisha

Pin Cade 751001

fhone D574-2393431, 2395684, 2353349

Fax 0G74-2391629, 2396889, 2334774

Gram -

Telex -

e-mail info@otissamining.com; planningeeliome@gmail.com

b} Status of the applicant

Private individual Mo
Cooperative Association Ma
Private Company - No
Public Company _ Mo
Public Sector Undertaking " Yes
loint Sector Undettaking Mo
Other {pl.specify) Mot Applicable

Certificate of incorporation is encloscd as ARRExure- 5.
¢) Mineral{s} which is / are include in the _
M bl

prospecting license (For fresh grant) ot applicable

d} Mineral(s} which is / are Include in the Chrome Ore
lease deed

g] .Mmerai[s] ‘h"u'.hlch the applicant flessee Chrome Ore
intends to mine

4

(Sunil Kr. Kar, Mining Frpinect] (Abinash Kr. Salw, Geologist]
(COualified Person) (Qualified I'evson}
Page 10



MODIFIED MINING PLAN

SOUTH KALIAPANY LEASE {552.457 HA.)
LESSEE: THE ODISHA MINING CORFPORATION LTD.

fi Mame of Qualified Person under rule 15[1] of MCR, 2016 preparing Mining Plan:

Sunil Kumar Kar,

mining Ehgineer
Mame of the QP preparing

the mining plan

Sunil Kur-nar Kar,
Deputy Manager [Mining)

Address OMC House, P, B, Mo 34,
Bhuhaneswar,
Cdisha - 751001,

Phone 0674-2393431, 2385689,
2393389

Fax 674-23916259, 23568589,
2394772 _

e-mail planningcellomci@egmail.com

Telex -

Registration No. -
Date of prant { renewal -
Valid upto Co-

2.0 LOCATION AND ACCESSIBILITY
) Lease Details (Existing Mine)
Mame of Mine
Lat/long of any haundary point.

South Kaliapani lease is located in Jajpur district of Odisha state. it is lacated between 21°01737.98768" tc
21703'25.10640" N Morth Latitude and hetween A5Y44°39.53820" to §5V48'28.19914" E East Longitude. The

Copy of the proof of qualification & cxperience
satisfying the roguirements under rule 15(1) of
prepared this document are enclased as Annexul

Abinash Kumar Sahu
Geologist e
= - i
e B N

Abinash Kurbats

Manager {Mifi [ &',‘.,,nw;.z, .
o . A
Ri & Minin ﬁfﬁ.ﬂ e W,

Doranda,Ranchi — Siﬁﬁﬁi:r:;’-
Jharkhand.

0651 — 2431093, 2453355

0651 - 2482189, 2482214

mining@meaconlimited.co.in

South Kaliapani Chrome Orc Lease (Lease Area : 552.457 Ha

lacation map is shownh as Plate No.-1. The lat.f long. of all the boundary pillars are given below:-

ENEE GEQGRAPHIC COORDINATES UTM COORDINATES
No | Mo LONGITUDE |  LATITUDE £AST NORTH
1 Y1 | #star 39538200 | 21702 47.29236" | 372894.727 | 232777721
2 | 2 | ssvas anaszze’ | 21007 36.76812" | 373162.964 | 2327452298 |
3 | 3 | B5'4 43.89244" | 21°02'30.70716° | 373260838 | 2377265182
T4 | 4 | 85°4E 5135448 | 2102 26,38572° | 373330831 | 2327131762 |
| 5 | 8345 53.20880" | 21°07 22.06004" | 373384.798 | 2327035094
"6 | 6 | 85945 56578447 | 21"02 17.20068" | 373479534 | 2326848199
7 [ 7 | ssar onolaed” | 21907/ 11.15124" | 373577302 | 2326661426
" | 8 | 85°47 0507264 | 21902 00.56552° | 373746835 | 2326337714
g | 5 | 85'47'1242204° | 21°01'49.35792" | 373930376 | 2325988.605
“i0 | 10 | 8547 14085247 | 20001 46402327 | 373977698 | 232589737 _
11 [ 11 | 8547 16.34820° | 21901 4238544° | 374042089 | 2326773358
2 | 12 | 8547 17.80060" | 21701 39.99288" | 374084.038 | 2325609.477
(13 | 13 | 8547 1686064 | 21°0% 37.88768" 374113.854 | 2325637592 |

[Sunil Kr, Kar, Mining Engincer)

[Cualified Porson)

Pago il

[Abinash KT.ES;LLJ Geolngist)

{Qualified Person)



NMIODIFIED MINING PLAN
SOUTH KALIAPANI LEASE {552.457 HA.)

_LESSEE: THE ODISHA WMINING CORPORATION LTD. A
Yty
sl | Pillar GEOGRAPHIC COORDINATES | UTM COORDINATES
Mo | Mo LONGITUDE LATITUDE EAST MORTH
oo T 14 | a5t 20640127 | 21°0Y 39.07344" | 374165481 1 2325670.586
T 15 | msa7 26.39076" | 21701 42481977 | 374332029 7325774130 |
e | 16 | 8047 23578207 | 21901 44.25348" 1 374424452 23358279 LA B
| 17 17 85147 34193407 | 21701 4708488 374558346 2325913.9587,. 'I’g ﬂﬂ:ﬂh; b.g;jq;
a1 18 | 8547 35.32020° | 21°01° 4777608 374591031 | 2325934, %j/ e "% Eﬁ
19 | 15 | ssta73se237E” | 200U 43.47736" | 374628.827 | 23259S6H 9i i Ea ]
20 20 achaqy 40.29000° | 21°01° 50.63556” 37473517 2326021, 4__‘:-,, ggq é? ; J{
21| 31 | a7 411608 S 1901 52.55164" | 374846.155 | 2326091585 £4, %3 ,\;71;&,#’{._‘“ b
|22 | 23 | 85747 4B.BIGEA 21" 01’ 54.537607 | 374526.192 2326140.345 %] T T
23] 23 Rcf47 48.21612° | 21Y 01’ 55.31952" | 374965.06% 326164080 | =
~ia T 22 | 85'47 51.00612" | 217 0L 5698812 | 375045596 | 2526214732
o T 25 | ss7ay 56.27705° | 21°02 0.04092" | 375198884 $376307.518
e | 25 | 85¢47 53.25732° | 21° 0% 01.58676" 375785246 | 2326354399 |
7T 25 | 85%ag 03.32000" | 21' 02/ 04.12116" | 375403.402 | 2326431439
25 | 28 | asPam 06.9g76&" | 21° 07 06.42084” | 375500.809 | 2320501357 )
oo | g | s5iaw 12.71736" | 21" 02 09.85992" | 375675.714 T 2326605 855
0 | 30 | astaw 1410768 | 21° 02’ 10.62636" | 375716421 | 2326625.123 '
Co U3 | sstaw 1873368 | 21702 13.34760° | 375850187 § 2326711794
o | 32 | ssiam 2120976" | 208 02 14830447 | 375922001 | 232675680 i
" | 33 | actad 24.83316" | 21902/ 16.95192" | 376027.086 | 2326821305
22 | 34 | S5'4E 28199167 | 21°02 18.89106" | 376124.032 326880227
s | 35 | sas 2511072 | 23002 33.51328" | 37603661 | 2327022969
2 | 35 | soiam 2233512 | 21007 27.64464" | 375957435 | 2327150621 "
= 1 37 | a4 2051172° | 21° 02 30.38136" | 375805.427 2327235.157 |
e | 33 | stae 1s.6s276” | 21°07 31.62012" | 375880923 ) 2327273431
35 | 35 | B4 16.04388" | 217 02 35.70648" | 375803.838 2327309 665 |
a0 | ap | estam 1210248 | 21002 2 0EZ0 | 375665.509 | 232762461
[ a1 | a1 | 2574w 10.57968" § 21° 02 45.08232" 375622178 | 2327689.231
2 | 92 | gcoaw 07.giaze’ | 21 02 49.11576" | 375547823 | 232781351 B
S 2 | 13 | e5'4m 0242036" | 21° 02 57.35076" | 375389738 | 2328068319 '
73 | s | g4 55541407 | 21703 07.489447 | 375193239 | 2328381.353 )
Tae | 45 | 85ta7 50804167 | 210 03 14.41620° 375058103 | 2328595.566
e | a5 | esbarassusea’ | 217 0317.39340" | 375001114 | 2328087347
a7 | a7 | s'a7 47.27580° | 21° 03 19.66068" § 374957 488 2328757.588 |
s | an | B4v 43733767 | 207 03 25.40640" | 374856.517 | 23289253811
Tio | 43 | @54 36607927 | 2170 2088072 | 37464986 | 2328797429
oo | o | motay 2046192° | 207 U3 16.67628" | 374442619 | 2328663 72 |
=17 51 | gsva7 28.66236" 1 21° 03 ca1916" | 374419458 | 2328658914
| 52 | sstar 2130648 | 21° 03 1167460° | 374206107 | 2328523850 -
o2 | o3 | esPar 11.84244° | 217 0% 0631728 373931641 | 2328355062 |
54 | 54 | 8547 0mo782s” | 2108 Oh.63284° | 373848573 2328303802 |

(Suni! Kr. Kar, Mining Engincer)

{Cualificd Persain)

Papge 12

(Abinash Kr. Shihu, Genlogist)
[Qualificd Person)



MODIFIED MINING PLAN

SOUTH KALIAPANI LEASE {552.457 HA.]
LESSEE: THE ODISHA MINING CORPORATION LTD.

--------

Crate of

56 &G
=7 57

' GEOGRAPHIC COORDINATES

sl. | Pillar | UTIM COORDINATES

No | WMo LONGITUDE LATITUDE EAST NORTH |

= | 5o | sciar 0325608 | 21703 01.25892" | 373682.622 | 2328201419
a5t 01.06368" | 210 02 5007048 | 373612.038 2328162.284 i

85 46’ 50.26872"

214 02 53.64060"

373305, 95?

2527970.308 1

grant of lease

Period/Expiry Date

Mame 0f1ease_hu|der

The South Kaliapani lease was cxecuted il 3355& E??’é

of 20 years. A copy of the |rase deed I;:(aﬁﬂl

The supplementary lease deed has be rﬁhm ut
for the extended lease period upto ED% o

supplementary lease deed is encloscd A An
After the enactment of MMDR Amend

of Jease period was extended upto 31.03.2

Subseguently, with the cnactment of Mmeral [Mlnlng ’r:r

ol

Company) Rules, 2015, the ariginal lease period of the said (ease
has been granted for 50 years i.e. from 22.1.1380 10 21.1.2030.

The Supplementary Lease Deed in support of the walidily
sxtension of the lease period has been enclosed as Annexure -

A,

Odisha Mining Corporation Limited

OMC House, Post Box Mo, 34

Address Shubaneswar — 751001, Odisha
Tel. DG74-2383431, 2395659, 2303385
Fax 0674-23916720, 2396889, 2394772
g-mail info@arissamining.com, planningeellome@grmail.com
Wohile +919437523701
hy Details of applied ,l"lease area with location map {fresh areafmine)} L
Forest (Specify) Area, Ha} | Non Furest{Specaﬁr] Area, Ha)
Reserve Forest - \Waste Land 51.57
Dcmarcated Protectad FaresttDwﬂrted] 72.821 | Grazing Land 0.42
Village Forest - agriculture Land 4.01
Un-demarcated Protected Forost [Diverted) 352,577 | Others {Non Forest) 71.05%
Total ' 425398 | Total ' 137.059 |

Total lease area / applied area

District & State
Taluka

Village

552.457 Ha

District : lajpur, State : Odisha
Sukinda
Kaliapani, Gurujangpal, Sukurangi and Saruahil.

Whether the area falls wunder Coastal

fegulation Zane {CRZ)Y If yes, details No

therecf

lease plan of South Kaliapani chrome are leasc is shown in Plate Mo, 2.

{5unil Kr. Kar,

ining Engineer)

(Qualified Person}

Puge 13

(Abinash Kr. 5 Q‘S;u Cenlogist)
(Qualified Person)



MOBIFIED MINING PLAN ( a0 ‘
SOUTH KALIAPANI LEASE {552.457 HA.) LS
LESSEE: THE ODISHA MINING CORPORATION LTD, N S
=

Existence of public roadfrailway line, if any nearby and approximate distance
sguth Kaliapani Chromite depasit in Sulinda ultramafic complex is located in Sukinda Tahasil of
tajpur district in Orissa. The mina is connected with the nearest railnead at Jajpur—Keaonjhar Roadon
Howrah—Bhubaneswar-Chennai fine of S& railway by an al! weather road of 53 km via %r{’iﬁﬂd&? “'“\\\\
Tormka. The leasehold area is linked with Daitari-Paradeep Express Highway. State s

Bhubaneswar and district head guarter av Jajpur Road |s iocated at road distances of 15
ken respectively from South Kaliapan leazehold area. The deposit is covered under SU?
toposheet no. 73 G/16 at latitudes 21°01'38.4% N - 21°03'25.1" N and longitudes 8% e
55°48'28.2"E. The leasehold area cavers part of Wahagiri Protacted forest hlock no. 27 'f.ga.T
range and also village limits of Kaliapani, Gurujangpal, Sukurangl and Saruakil. >

Toposheet No. with latitude & iongitude of all corner boundary point/pillar

The deposit is covered under Survey of India toposheet no. 73 Gf16. It is lpcated between
21°01'37.58768" to 21903/25.10640" N North Latitude and  bhetween A5¥46'30, 53820 to
gLuA8’28.19916” E East Longitude. The location map is chown as Plate No.-1. The lat./ long. of all the
baundary pillars are given in the chapter 2.0 {a} of the MMP.

c Attach a general location map showlng area and access routes. It is preferred that the
ares be marked on a Survey of India topegraphical map or a cadastral map or forest
map as the case may be. However, if none of these are avallable, the area may he
shown on an administrative map:

The same has been shown in the key plan as Plate No. ~ 1.

3.0 DETAILS OF APPROVED WIMING PLAMN f SCHEME OF MINING {if any)
3.1 Date and reference of earlier approved PSSO

The last scheme of mining was approved by 1BM for the period from 1.4.2015 to 31.3.2020 vlde
lettar MS/FM/26-0RI/BHU/2014-15/117 dated 16.04.2015. The copy of approval letter in this
respect has been enclosed as Annexure-16.

The details af earlier approval of Scheme of Mining and Mining Mans has besn given in the table
bl ow

[ Dacument Date of | Letier MNo. ' Period

L | approval '
Scheme of Mining 16.04.2015_ | 1M3/FM/26-ORI/BHU/2014-15/224 2015-20
vod  To  approved | 22.08.2014 | MSM/FIV/30-ORI/BHU/2013-14/2027 2014-15
Scheme of Mining _

L Scheme of Mining 22.03.2010 | 314(3)/2009-MCEMICZ)/MS-41 2010-15_|
Scheme of Mining 52032007 | 314{3)/2006-MCCM{CZ}/5-15 2005-10

3.2 Deigils of last modifications if any {for the previous approved period) of approved
MP/SONM, [ndicating date of approval, reason for medification
Mot applicable.

(Sunil Kr. Kar, Mining Tngineer) [ Abinash Kr. Satiy, Geologist)
{Qualified Porson) [Qualificd Person)
Page 14



MODIFIED MINING PLAN
SOUTH KALIAPANI LEASE (552.457 HA.)
LESSEE: THE ODASHA MINING CORPORATION LTD.

3.3

Give review of earlier approved proposal {if any} in respect of exploration, excavation,

reclamation etce.

Achievements against the proposals ehvisaged in the approvad mining scheme for the period w.ef
2015-16 to 2017-18 {actual upto PLeEwmper2017) and the justification thereof for deviations, if any,
is mentioned belowr:

i)

E{_pl_nratiun'. _
Year | _ _ Nos. of boreholes )
Planned ) Actual Reasan for deviation
tfail | t f for i j!

2015-16 | 35 Nos. /7050 m | 05 nos/289 .00 m Shartfall is dlue o lack of forest clearance
) _ - over the entire |case area. ]

After getting forest dlearance from MOEF

& CC, the state forest doptl.cls handed

d o= _ -:--.____

2016-17 | 10 Neos /2000 m 1 na;lgin;ralete over the arca pariy. eiﬁqiﬁbu%ced
agency has been eﬁ/qéqvf/fﬁ}ﬂ{{pgq;af n:
_ wark, _ e S eB NG “Ea_

7017-18 | 10Nos./2450m | 12 N0s./2922.50m | No deviation !

L ] ‘ 'f‘Eh a-‘r;&'

L ¥ — —\’;’} 1 o lﬂf:ﬂd.\%;
Year _Expenditure in La hs{approx.] At Eﬂﬁ’
2015-16 14.45 R

| 2016-17 ] 101.5
2017-18 till date(as on 31.10.2017) 1¥8.85
Total:- . 284.8 -
Mine Development and Exploitation
Overall Targets for Ore and Waste removal
Year _ROM {in tones) _ OB {in cu.fn,] Stripping ratlo _
_ Planned | Actual Planned Actual Planned Actual
201516 1110315 | E30015 | 4127928 | 2666805.07 372 3.21
- 2016-17 1093524 1003820 4463232 355028?.8? £.06 3.53
2017-18 {till | 1076727 133280 | 4308098 | AM96283 4.00 L
DEC1F) 2E.02

Reason for devization
Year -2015-16

Due to non-availability of Forest clearance the mining eperation was rostricted  within the
approved arca for which the excavatian of ore and OB apainst the propesed quantity could

nerk be possible.
Year 2016-17.

Though the Forcst Clearance is obtained on did. 25.02.2016, but due to delay in handing
over of the area by the Forest department, the mining operation is restricted within the

approved area. The balance

forest land was handed owver by forest department on

ctd. 21.67.2017 The copy of lettar in this regard has been enclosed as Annexure-14,

[Sunil Kr. Kar, Mining Engineer}
{Qualified Person)

TPage 15

(Abinash Kr. S:ﬁ, Greologist)
(Qualified Pevson)




MODIFIED MINING PLAN (/
SOUTH KALIAPANI LEASE {552.457 HA.) EL ]
LESSEE: THE ODISHA MINING CORPORATION LTD. ‘ \é J

oLl Ll

Year 2017-18:

sodified Mining plan is being prepared for the period for enhancemcnt of production upto
1.4 MTPA for utilization of the total lzase area and production from all the major chromite
bands of the deposit

i Afforestation
The achievemant position as against the targetin respect of sfforestation is given in the tahlg__b_g.

i Sy
Overall Targets for Afferestation ) P j’gl_-*_:_rﬁ
Year B Afforestation, Nos I‘ft: gf/ gﬁg@:@\?
Planned Actual, Nos. i b & ?ﬁ?rf E
— i = A 3]
2015-16 2500 3130 N PN
2016-17 500 4993 '-N?#‘jﬁt}f;w:;ka_ f/
2017-18 500 1500 | v PR
iv. Land Reclamation and Rehabilitation:

In the mining scheme peried it was not propased to reclaim & rehabilitate any mined out area of
1and. Dbviously there is na deviation in this part.

v, Waste dump management’
! Year Waste Location whare the waste Achicwement
generated, | will be disposed, alang with
in cubic its name & guantity
- meters disposed in cu.m _ |
2015-16 4127928 | WD1-4127928 2LEROSMEFT
201617 4463232 WD1-4463232 T
2017
| (up o 1y) 4308026 WDL/Wp2 AR50 | 2

The detalls of the protective moasures envisaped for the dump with year wise praposed
reclamation/ rehabilitation measurcs arc given helow:-

'___ T Pﬁnéal_ - Achievement
Year | Waste l Length L Length Mo, of | Lenpth  of ) Length of § Mo. of
Dump | of of settling | garland rotaining satiling pits
Mo, garland | retaining | pits drain, m weall, m
drain, wall, m
i ' _
2015-16 | w1 |_ 600 G0 | 1No. | _ 600 600 2|
2016-17 | - - - - 1400 1400 5
{2017-18 | w2 | 500 |_ 500 | 1Mo a0 | 400 | 5 |
vi. contro! of dust, Maise and ground vihration:

It was proposed ta carry out sampling of air, water and noise periodically and take mitigation
rmeasures to limit the pollution level of these parameters, Monitoring of the air quality, noise quality,
water guality etc have been regularly carried out as po¥ the norms and details of environmental
ronitoring repart is altached as Annexure 20.

™
(Sunil Kr. Kar, Mining Tngincer) (Abinash Kr. Sahy, Geologist]
[Qualificd Person] (Qualified Person)
Page 16



MODIFIED MINING PLAN e
SOUTH KALIAPANI LEASE {552.457 HA.) RS
LESSEE: THE ODISHA MINING CORPORATION LTD, N

3.5

3.6

Give status of cornpiiance of violations pointed cut by 18

-

The viglations pointed out during the periad 01.04.2015 till date and theirﬁ@ﬁﬁgﬁﬁé?; \u\
ctalus as submitted to IBM by OMC has been enclosed as Annexura — 15, e Q?ﬂ".’fl—m-'."'"#;&& 2

]

3 7 L
indicate and give details of any suspension felosuref prohibitory order! 5 ﬁﬁ
Government agency under any rule or Court of law: q.f B

L3

L W N T g
Order of suspension af mining operations was issued by Indian Bureau of bAIR sig;fﬁkﬁfmfg\vd&_

= T

13(2) of MCOR 15988 vide lctter dated 06.06.20156. Copy of the letter enclosed a J{fﬂ"ﬁxﬂ}'{l’-"jﬁ/
15 o

Subseqguently revocation of the above order of stspension was issued by Indian Bureau of
Mines uhder rule 13(2) of MCDR 1988 vide lctter dated 25.07.2006. Copy of the letter
enclosed at Annexure-15%

In case the MP/SOM is submitted under rules 9 and 10 of the MCDR'8E or under rule
17{3) of the MCR'2016 for approval of modification, specify reason and justification for
modification under these rules;

Undcr the Rule 3(1) of Mineral (Mining by Govt Company] Rules, 2015 as notificd by
Ministry of Mines on 03.12.20015, the original leasc period of the South Kaliapani chrome ore
leaze has been granted for 50 years Le. from 2211830 to 21.1.2030. The Supplementary
Leasc Deed in support of extension of the lease period up to 23.01.2030 has been execuled
on 12.08.2016 [Copy enclosed as Annexure-BA}.

in view of the amcndment in ‘The Mines and Minerals (Devclopment & Regulation)
Amendiment Act, 2013, No. 10 of 2015 dated 26™ March, 2015, the present submission is o
tiodified Mining Plan under the cxtended lease period for its approval under rule 17{3] MCR
2016 for the plan period frem 01.04.2017 1o 31.3.2020,

Apart from the above, it may be noted that as the lassee has now obtained diversion for the
entire forest fand & due o the increased demand of chrome ore, modifications in the
approved scheme aof mining have beer proposed for increase In ore production
capmensurate with safe & scientific mining of the deposit.

(Sunil Kr, Imining Fngineer) (Abinash Kr. Sahu, Genlogist]
[Qualified Person) (Qualified Perzom)
Page 17
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MODIEIED MINING PLAN S
SOUTH KALIAPANI LEASE (552,457 HA.) {7
LESSEE: THE ODISHA MINING CORPORATION LTD. ;;w__,f
PART-A ﬁ%‘dﬂ RN
GEQOLOGY AND EXPLORATION F > AN
Briefly descrie the topography, drainage pattern, vegetation, climate, rainfa ;.ffi' = %‘}
area applied /mining lease area. = 3 Zi3 i
physiography & Drainage ; <*1'* E) D JF 5«'
The mine lease is located in sputhern part of funne| shaped Sukinda Valley igjq‘ f,@;";h#
from east {0 west with the open end facing west. The northern part of the Sukir f‘?‘.ﬁl oy

marked by Daitari hill range which rises sharply from about 140 m above mean sea Ioyelta
more than 600 mRL. There are peaks exceeding 300 mRL in Daitari hill range. At places Hills
are markad by wery stecp escarpments. The southern part of the valley is bounded by
taahagiri hill range, which alsa is very steep and rises to more than 600 mBL. in Mahagiri hill
rarge also there are a few bare rocky ¢liffs, The hills are denzely forested. The mine loase 15
hetween 132 m RL in the north and 250 m RL in the south-west and slopes from north 1o
south, The principal drainage chamnel of the Sukinda valley i Damsal nala which flows from
ezst to west and traverses towards north of the lease area. seyeral seasonal and perchnial
channcls flow down fram the Daitari hill range and the iahagit hill range to join the Damsal
Malz, A fow of the drainage chanmels cmerging fram Mahagir hill range flow north and
north-wost through the South Katiapani Mine lease ta join Damsal Nala. Damsal Nala
aradually bends towards the south-west and on emerging from the Sukinda walley turns
south to join the Brahmani River.

Vepetation

In this part of the Mahagiri P-F., the farests consist of grasslands with widely spaced mature
trees, of which, 5al {Sharea rohustal, Asan [Toeminalia tomentosa), Mahu! (Madhuca indical,
Mango {Mangifera indica), Behada [Terminalia bellirica) and Tendu (Diospyras melanaxylon)
are praminent.

Climate & Rainfall of the Lease Area

The study arez lies in tropical region where clirmate is charactarised by very hol summers
apd cool winters, Summer is typically from pAarch to June when daily average A L
temperature ranges From a maximum of 33°C during daytime to a minimum of 22°C at night.
Winter is from Movember to Febiruary when daily average maximum temperature during day
goes Up to 32°C and minimum temperature at night becomes as lew as 15°C. The average
gnnual rainfall as recorded at IMD ghservatory at Cuttack is 1475.3 mm. The Southwest
imonsoon lasts from mid June o mid September and the area gets more than 75% of the
annual rainfall during this period. -

Brief descriptions of Eegional Geology with reference to location of easefapplied area.
Regipnal Gealogy

The chromite bearing ultramafics of Sukinda area have intruded in to the Precambrian
matamerphites in the form of a lagalith. The intrusive has width of 2-5 km and extends for
2hout 20 km in ENE-W MW direction fram Iansa in the east to Maruabil and beyond in the
west. The ultramafic body consists cssentially of magnesiutn-rich dunite devoid of chromile
wands and subordinate amount of pyroxenite devaid of chromite mineralization. The
pyroxenite is relatively fresh bul the dunito —~peridotile members arc highly serpentinised
and intensely lateritised. The granite is exposed at several places. However, gencralized
Stratigraphy of Sukinda ultramafic complex {Sahoo, 1574] i3 as follows:-

>,
[Sunil K. Kar, Mining En pinett] [Abinash Kr. Saln, Geologist)
[Qualificd Person) (Qualified [*erson}
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A

i)

Recent to Pleistéce’ne

P

—————————————————————— Uncenformity ------r------sa---==- =

Dalerite, Granite, Gahbm—dlzéf'pg L
JIIJI 1 . -

o S b
Pyraxenite, Dunite—puridot#é}wﬁﬁ _
chrome ore é.\ A

lL\ & .é’ b .

Frecambrian Ultramafics

i
gr W
| i
R ey

feta-sediments and

Gritty quartzite Meta—ﬁfﬁlc&i\@;bﬁ
S P
meta-volcanics o4

Base not seen

small e:-:puéurez of diorite rocks are found in Kathﬁ:al and Bhimtanagar. Besides,several
dolerite dykes have intruded inta the ultramafics, quartzites as well as the granites. This
happens to be the last stage of igneous activity in this Precambrian terrain. Soil, alluium
and laterite of recent origin are overlying the uttramafics uncomformably.

Detailed description of geology of the jease area such as shape and size of the mineralfore
deposit, disposition various litho-units ingicating structural features if any etc, {applicable
for Mining Plan for grant & renewal and not for Scheme of Mining/Madifications in
the approved mining plan/scheme of Mining).

Nat applicable as the present submissian ic a Madified Mining Plan.

{i} Name of prospecting fexplaration agency :

1 indian Bureal of Mines

2. Odisha Mining Corporation Lid.
(i) Address

1. tndian Burean of Mines

Indira Bhawan, Civil kines,
Magpur- 440 001

2 Odisha Mining Corporation Ltd,
OMC House, Post Box Mo, 34
Bhubancswar - 751001

{ili) E mall address and phone no.

i Indian Bureaw of Mines
Phone +91 712 2560041,
Fax+ 91 712 2565073,

2 /s Odisha Mining Corporatign Ltd.
Fhone (DG74) 2393431, 2395688, 2393385

Details of prospecting/exploration already carried out:
Number of pits and trenches Indicating dimensions,
strike/ foliation with reference to geological plan.

The geological mapping of the area has bect done. However, no pitting / trenching worl
has been cartied out as the area nacds to be explored with deep core drills only.

spacing etc along and across the

(Sunil Kr. Kar; Mining Enginecr}
(Qualificd Person)

{ Abinash Kr. Sahu, Geolopist)
[Qualified Person)
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'LESSEE: THE CDISHA MINING CORPORATION LTD.

ii} Number of horeholes indicating type (Coref/RC/DTH), diameter, spacing, inclination,
Collar level, denth etc with standard horehole logs duly marking on genkugi_:_:a__!
planfsections.
A summary of borehioles drilled in the lease is furnished in the table below
i
|_ Block Mo, of Boreholes Tota Spacing
= meterage _
20048 8 SOmx25mto
Emd—l 173 Mas (Core) L00m % 100m grid
12614 Blmx25mio
End—i'l 167 Nos {Core) 100m % 100m grid
547.3 50 rn w25 mogrid
Band-ll 10 Nos (Care} =M
N 12842 50 m % 25 m ta
Ea.ﬂd-“u'l 143 Nos {Core) 100m % 100m grid . '
Band-v 2 Nos (Core] 56 - A4 22.00m
| Pmuihg of o -
Barren/Possibl
fPossible 12 Nos (Core) 1920 230 100m
Chrome
. mineralisation

v T

The year wise details of Boreh

31.10.2017] in Sguth-Kallapani ML is shown

ofes drilled in difforent bands durlng 1979 to 2017-18{as on

in the table bolaw

[ YEAR, NOOFBHS | TOTAL METERAGE _|
B As on 31.03.1994 170 15478.20
i 1994-85 12 1424.50
B 1095-96 6 517.50
3 1996-57 0 0.00 |
B 1997-8 0 0.00 |
B 1998-99 0 0.00 ]
B 1998-2000 23 1408 i
B 2000-0 19 1013 ]
B 2001-02 0 0.00 ]
B 2002-03 4 294
2003-04 11 930
2004-05 17 1005
2005-06 24 1573
! 2006-07 20 1446
B 2007-08 19 1104 |
3 20108-03 53 5268 ]
- 2005-10 68 01.19.3 B
2010-11 10 8145 ]
2011-12 8 805
2012-13 7 723
2013-14 6 590
i 2014-15 2 27.8
3 2015-16 5 289 ]
2016-17 11 1841 |
 2017-18[As on 31.10. 2017) 12 2367.3 i
Curaulative {as on 31.10.17} 507 AR038.10

* (Sunil Kr. Kagminiﬁ g Engineer)

[Qualified Pevson)
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MODIFIED MiNING PLAN
SOUTH KALIAPANI LEASE {552.457 HA.)

LESSEE: THE QODISHA M!NING CORPORATION LTD.

All the abave barehales have been shown in the geological pian at Plate No. 4.

The extant and h::nr:atu:un of mineralized area is gwm inthe tablc be!ow

Ore band LT Lo- ordinates Area
Band-| 2327391N — 23283070 Man Forest/Diverted Forest
373322~ 373870E o )
Band-l| 23272700 — 2328436N Meon F::-rEEthi'n.ferted Forest
373602 E— 374203 Lo W
Band-if 2327604 N — 2327600N Non Furestg’gw}gﬁgd?F‘é‘rE&t*
B 375690 E - 376120 E A k;n AT
Band-IY 2325918 N — 2327296N J uéj i
374031 E- 375878 E 17 B

Ali the mineralized arca of Band-|, 1| & IV have been explared under G1 level

Approgimately 90% of the Band-lll has bheen explored under &1 category. Eoreho
have been given for cuplering Band-V in G2 level initially.

The UNFC boundartes are constructed as per the present status of exploration under MEMC
rules 2015, As per the prescribed table of 1BM, Exploration already carried in the #.L area as
indicated above is given under UNFC norms as follows:

Status of Exploration as per UNFC

ltem of Lease Area explored'ﬁ; per UNFC norms [in Ha.} as on Date 'Remarksf
Information _ comments
Total Lease area [552.457)= A+B+C+D+E _ _ including
&1 Level G2 level | G3 Explorad and Unéx;ﬂmre reasons for
Level | found non- d fease not carrying
mineralized with | area out the
level of exploratian
exploration as per UNFC
_ (Remark} narms.
A B c I - £ -
Area as per 16%.2464 MIL MIL 31.5122 (G2) 351.6984 (RARREM
leval of PROVING)
Exploration
Mo, of BH 445 - - 12
Dritled
No. af BH 427 - 12 -
considared for
Resource
Estimation
Meterage | 461184 1920 -
Grid interval 50mx25mio |- - 200x200
100rm % 100
I grid | _ .
Scale of 1:2000 1:2000 12000 | 1:2000 1:20000
Mapping

fSundl Kx. I{:S‘\[:ﬂining Engiheer)
(Qualified Person}
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MODIFIED MINING PLAN AR
SOUTH KALIAPANI LEASE {552.457 HA.) .
LESSEE: THE ODISHA MINING CORPORATION LTD.

i}

iv)

f}

g

h)

Detzils of samples analysis indicating type of sample (surfacefsub-surface from
pits{/trenches/horehole eic) Complete cherical analysiz for entire strata for all radicals
may be undertaken for selected samples from a NABL accredited Lahoratur\r ..

Government laboratory or equivalent. Eniire mineralized area may be analvzeq;,me,ltﬁr'&'ﬁ? '{;."

wise with 10% of check samples. {At least for 10% of total samples may he anaf-ﬁz an.m,
accordance to BIS and reports from NABL aceredited/other government Iahura}ﬂf&r]s/ 4?

A total of 6202 Nos. of samples have been drawn for analysis for Band- & Ii“ﬁ3§ os & M l
samples far Band-lll and 596 Mos. of samples have been drawn for Band-1V. A 312: 7 Jff‘ ;5
samples have been drawn for Band-V. Apart fram the above 171 nos. of samphes hyeﬂ‘ ,J; ot ‘g’
~ ,.-;\ ra
drawn from bareholes drilfed for proving barren areafpossible chromiie rnmerahzatmﬁr_-}' nﬁ_,f;,

details of samples tested at NABL accredited laboratory has been enclosed as Annexures 1&——-: ot

Expenditure incurred in various prospecting operations.

The total cost involvement for the exploratory drilling from FY¥ 2005-16 till date is
approsimately Rs. 2.95 crores. The documentary evidence in support of expenditure
tncarred towards contractual drilling has been enclosed as Annexure-23.

The surface plan of the lease area may be prepared on a scale of 1: 1000 or 1: 2000 with
contour interval of maximum of 20 m depending upon the topography and size of the
atea duly marked by grid lines showing all features indicated under Rule 28{1){z) of
MCDR 2017,

The surface plan of the leasehatd area is enclosed as Plate Na. 3. However, the mine has
permission to prepare the drawing in a scale of 1: 2000,

For preparation of geclogical plan, surface plan prepared on a scale of 1: 1000 or 1: 2000
stale specified under para 1.0 (f) of Part A of the format may be taken as the base plan.
The detalls of exploration already carried out aleng with supporting data for
existence of mineral, focations proposed exploration, varlous Ilthounits along with
structural features, mineralized/ore zone with grade variation if any may be marked en
the geclogical plan aleng with other features indicated under Hule 32 (1)} of MCDR
2017,

The gealogical plan of the leasehald ares showing all the abeove foatures is enclosed as
Plate No. 4 However, the mine has permission to prepare the drawing in a scale of 1: 4000

Gealogical sections may be prepared on natural scale of geological plan at suitable
interval acrass the lease area from boundary to boundary,

The geological sections of the teasehold area showing all the above fratures is enclosed as
Plate Mo. 5

Broadly indicate the future programme of exploration with due Justification{duly
marking on Geological plan year wise location in different colours) taking into
consideration the future tentatlve excavation programme planned in next five Years.

The detail of the proposed borehales to be drilled to cover the entire ML area in a time
bound manner is given in the following table. The proposal of boreholes are given in a
manrner 3¢ as to axplore the area of proposcd tailing pond and waste dump area in first year
and before commencoment of waste dumping.

|
(Sunil Kr. Kar, M 9{?1% Engineer) {Abinash Kr. Sahu, Geclogist)
(ualificd Pevsan) (Qualificd Person)
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The location of proposed bareholes have been showi in the Geologica! Plan as Plate No.-4

Fropose | TOTAL
Land type d Depth=Zp- METERA
YEAR PBHID | Easting | Northing | Angle | Bearing Qnmt‘rﬁﬁ e
PEM-1 1550 150 509 | N33PwW Forest (Div.) T )
PBH-2 1950 as0 ol ILEER Farest {Div.) i
PBH-3 17501 150 Ll M3IZMW Farest {Dv.] [
2017- PEH-4 1750 350 &O% M339N Forest [Div.)
18[1.11. 17 | PBH-5 1550 200 S0 M33M Forest {Div.)
to 31.3.2018) | PEH-G 1550 400 50" PEESY Forest [Div.)
PBRH-7 1350 200 50° TEERh Farest {Div.]
FRH-2 1350 400 LIy N33 Forest [Div.)
PEH-S 11R0 200 50% EEAY Forest (Div.)
PRH-10 QL0 Boo L WEERND Forost {Div.)
FER-11 1150 &0d s0% N33 Forest [Div.)
PRH-12 1350 aoo 507 Rt Forest {THv.)
FEH-13 -50 00 507 WERS Forest [Div.}
PEH-14 1650 Bi0 &0” 533°% Farest {Div.]
PERH-15 1650 920 an 533°E Forest {Div.]
F3H-16 1550 870 Bo® 533°E Faorest (Div.}
FBH-17 1550 420 a0 533%E Forest I[Di'l.f.]
PER-1E 1450 200 &0? 533°E Forest [Div.}
PBH-15 1450 950 6g 533°t Farest {{hiv])
PEH-20 1750 700 cof 5330F Forest [Div.]
PBH-21 | 1950 750 507 533°E Forest (Div.]
PBEH-27 2054 2300 i 533%E Forest {[iv.)
2118-1%9 pPBH-23 2050 2100 5o 533“E Forest [Div.} 200 4950
FBH-24 2050 1900 . 57 533°E Farest {Div.] 200
PEH-25 2060 1700 go° 533°F Forest [D'I".-'.] 200
PBH-26E 2050 1500 50¢ $33°c Farest (Div.} 200
PBH-27 2050 1300 co? 533°E surface Right (S| 1549
FRH-25 1850 1700 50° $33°E Forest (Div.) 200
PEH-29 1850 1500 i 533% Forest { v, 200 .
FizH-3i0 1650 1500 5of 533°E Forost (Div.} 200
PBH-31 1850 1000 £o® 533°¢ Farest {fiv.] 150
pgH-32 2050 1100 5oH 533 surface Right[NG) 151
PBH-33 1850 2100 50 533%E Forest (Di'u'.] 200
FeR-34 1654 1700 S 533 Forest {Div.] 200
FEH-35 1450 1600 50 533% Forest [Div.) 200
PEH-34 1450 2200 5" 533°E Farest {Div.] 200 -
PBH-37 150 2206 70" 533°F Wom Forast 550
FEH-32 450 2312 507 533°E | Mon Forest 500
2013.20 pPEH-249 750 2404 75° 533°E Meon Forest . LEO 4750
PBEH-40 2540 2320 &0~ §33%E Farest (Djw} 300
FEH-41 980 23E0 f0° 533 Forest I[Di\.r.] 200
FBH-42 1150 2330 75t $33%E Forest [Div.) 550
™,
{Sunil Kr. Kav, Wlining Engincer) [Abinash Kr. Sahu, Ceologist)
{Qualified Person) {Qualified Persan)
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Sropose | TOTAL
Land type d Depth | METERA
YEAR PEHID | Easting | Nerthing | Angle | Bearing {in mtrs} | GE
PEH-42 1300 2300 &g? 535°E Farcst (D) 200
PEH-H 900 250 500 M330W Forest {Div.) 200
PBH-45 740 254 co” R Forest (D] 200 .
PEH-45& 500 oo 50" e Forest [Div.) 200
pEH-47 | 300 350 Sof | N33%W Forest {Div.} 200.....
PEH-43 | 100 400 50° | MN3ITW Forest (Div.) o R0B 33,
I Total meterage 2w Meg 1 £10500
| TEE ACEY
All the boreholes are of coring type. 'n“fi A ‘%E%’ i J
Ty kg A g
i) Reserves and Resources as per UNFC with respect ta the threshold value néll;_ifig@ahl .“E%ﬁf; /}

may be furnished in a tabular form as glven helow: [Area explored under difféu_’?zi’iﬁqﬁﬁﬁf‘{'ﬁ
of exploration may be marked on the geological plan and UNFC code for area cansidered™
for different categories of reservefresources estimatlon may also be marked on
geological cross sectlons). Subimit a feasibility/pre-feasibility study report along with
financial analysis for economic viahility of the deposit 25 specified under the UNFC field
guidelines may be incorporated.

The sumimary of the reserves established a3 per UNFC in the last approved scheme of mining

at 10% Cry0s cut off and as on 31.03.2015 is given below;- :

Reserves and ResoUrces as per UNFC as per approved Scheme of mining
EI No Reserve Category ' Ciy. in Avg. Grate
| {UNFC Classification) ) Tonnes {Cra0s 30}
I} proved Mineval Reserves {111) 11,115 a870% |
2 | Probable Mineral Rescrves (112] NIL wa 7
, | Feasiblity Mineral Resource (211] 27.47 44.77%
Foasibility hMineral Resourca {212} ML HA h
4 Romaining measured resource {331) MIL MA
5 indicated Resource (332) ' MiL ™A,
B Inferred Resource {333) ' ML A
7 Recoﬁnaissance Resource (334} ML Nﬁ_

Depletion of Reseryos
Deplotion of reserves are calculated on the basis of production of ore made between
14,7015 to 30.09.2017. The total production is given in Tabli:-3.2.

{Table — 3.2} Year - wise _Pradu-:t[nn, in tonnes

| Year Production, t —|
2015-16 | 830013
2016-17 10,08,820

| 2017-18 {1lll Sep 2017) 1,322,280

additional reserves established catepory-wise

The reserves as on 31.3.2015 have already been updated in the last approved scheme of
rrining an the basis of exploration data available upto 31.3.2015. The same has alrcady been
reported in table 3.1 above. Further cxploration has been carried out in the present scheme
poriod in Band-111, 111, 1V &V,

[Sunil Kr. Kar, &m‘mg Fngineer) (Abinash Kr. $ahu, Geologist)
(Qualified Person) [(ualified Person)
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Catepory wise ypdated reserve with grade

The reserves have been re-assessed considering the minerals (Evidence of Mineral Contents)

Rules, 2015, The ore envelopes have been re-constructed considering the fresh gu%ﬁ?}&xw\

while preparing the ore sections, the extension of ore intercepts in boreholes (G %gﬂ,,}jf?f: o

restricted within G1 limit i.e. 50m. While constructing the 3D are body mq/ ,ﬁﬁ;@;{%—,@&ﬂ%

software package SURPAC, projections of ore enhvelopes an either side of the = 'af? h ;'gfrﬂ‘a ﬁ"n".l

been restricted within 25m. s(’:' g {:,5@ o

The details of re-assessment of rescrves in the software package SURPAC has b Em fEi' .:.‘il A

as below '?J};F? oF ““‘f',f-;,{" )

The re-assessment of the reserves has been rarried out at a Cra0s cut off of 10% asbqti{_@gﬁgﬁ

UNEC guidelines. The reserve/resource asscssment was carmed out in the Mine Planning

software package “GEOWIA SURPACY, The following were Ulilized as hasic input data for the

nteparation of geological made],

i Cantour data of updated pit position and surface topography

k. Borehole logging data generated from exploration of different bands dane by
Directorate of Mining & Geolopy {DIG), Govt. Odisha and OMWCL

A suimmary of the exploration carried out for G1/G2 areas indicating mapping, drifling
{Mo./ spacing), sample drawn/ analyzed etc is given in the table below:-

)

]
Total Samples Max. Level of
Bl . of h
L ock N? of Boreholes meterage Spacing drawn depth | exploration
h 2
Band-| 173 Mos [Core) 20048.8 50im % 25 m1a 415 m a1
100m x 100m grid 6302 _
GOmx 25 mia ’
W 57 -
Bam:.i 167 tos {;ore} 12614 10070 x 100m grid 136_m G1
Band-ll 10 Nos [Core) 547.3 501 x 25 m grid 135 80,7 m Gl
) . ) 50 m x 25 m to
d-iv 43 C
Ban Y 1 ﬂus (Core] 12.842 100m ¥ 100m grid .595 285 m. Gl_.
Band-V 2 Nos {Core) 66 - 12 44 Gl
Froving of
B Possi i
arren/Possible 12 Nos {Core) 1320 - 171 230 G1/G2
Chrome
Iﬂi_ﬂErEIHEEI[iOH i |

Sixty (60} experiments were conducted for determinatian of buik densities of different bands in ore
The copies of test results are enclosed at Annexure- 18 .The samples were drawn fram
Jitferent ore bands in South Kaliapani as well as in the adjeining Sukra
waere subjected to regression an

& waste,

ngi lease. 53 sample values
alysis by plotting bulk density values apainst the Cr.0s% grade of

each sample. The details of samples subjected to regression analysis is given in the table bolow.
Bulk Bulk

| 5. No Grade {% CraQi) | Density 5. Mo Grade {% Cr:0s) | Density

1 57.38 4,07 23 47.75 2.83

- 2 G1.18 4.32 29 23.3 1.81 |
3 61.43 339 30 45,59 2.69

1 4 10.88 1.67 31 14,57 2_11

Al

{Suni! Kr. Kar,

ning Enginesr)

(Qualified Persun)
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Bulk Bulk
5I.No | Grade (% Cr0s] | Density S. No | Grade (% Cry0;) | Density T
5 59.04 3.98 32 53.96 36T A BN
6 53.2 3.47 33 Cap7e ] ST sMWer 2 ogh
7 55.25 3.7 34 3018 | Fas L aEy a T
g a8.76 | 301 | 35 54.97 Har| Vi T
9 4295 | 277 35 23.42 s Lﬁb gﬂé*
10 5421 3.67 37 27.35 a6 e A8
11 47.89 305 | 38 | 17.47 g ¥p 2 or a0
12 5661 358 39 48,52 3o AU
12 | 53,83 362 40 51.55_ sou]
4] 4762 3.52 41 _ 56.11 3.16 |
15[ 54.86 342 | 42 52.95 3,30 |
T 42095 3.82 43 51.44 3.18
17 11.01 1,58 44 2583 2.25
18 5296 2.62 45 5082 293
19 2456 1.81 46 5153 | 242
20 1841 1.78 47 25.83 2.29
21 4889 3.3 45 3308 224
22 18,61 1.83 49 3015 | 267
23 3001 2.04 50 47.75 283
24 4302 313 51 47.75 306
25 2583 2.29 52 46.37 328
26 3318 224 53 1824 2.22
27 31.15 | 2.07

The following linear regression equation was established from the X-Y scatter plot of bulk density
{BD) & Cr;0:% value of samples.

y = 0.043 x +1.030 at a correlation coefficient of 0.903

Where, y = Bulk density
w = Grade in Cry0y %

BRD ~ CrZ203 W DT B b BLLAD —l
RS OELG
4.5 y
- ] --b.: -
:I'a:; 1.
A s )
= L
0.5
Ll .
u Lo 20 Al <rl Sl = Tn
[l gL e Y
{Sunil Kr. iar, Mening Engineer) (Ahinash Kr. E&u, (Genlogist)
{Qualiticd Person} (Qualified Person)
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NMIODIFIED MINING PLAN A

1

The regression eguation was used as tonnage factor for computation af rescrves of different
chramite band. On basis of the above geological works carricd out, the arca covered under Band-I-
S&h, Band-1-5&N, Band — IV ¢an he considered under G1 catagory of the geological axis as per the
LUMFC classification of reserves,

Parameters cansidered for estimation of Mineral Resources
{a) The threshold value considared as per the IBM guidclines is 10% Crads,

(b} The entire data has been transferred to form a geological database in an ore budyaﬁaqﬁ% A

software hamely ‘SURPALC,

{1 Praparation of Database
Four hasic files namely callar, survey, assay and lithe files are reguiredy it {
separated Value [C5V) format for further processing by SURPAL Suftware
wise litha codes used for database preparation is given below.

i
If
|

‘LTT ?'"

fif) Delineation of Ore Geametry and Construction of Ore Body

Preparation of Transverse Sections

Bareholes wore displayed in SURPAC graphics window alongwith fitho, Cr04%. Transverse sections
were drawn across the strike of different chromite bands with the fallowing details

Band | Baseline Grid From/To Mo. of | Distance between adj.
orlentation _ Sections sections {m} ]
|-Soutih NS7°E- 857w | S0E-1200E 24 ) 50 -
[-North ME0™MW- SB0°E [ 1SOW-200F ) a2 _ 50 ]
-South N57°E- §57°W | 0-1850E 24 100 (0-1150E)/
I-Marth [E0sW- SEQ°E. | 300E-10008 15 . a0 i
I N57°F-557°W | 1800E-1900€ 3 50
I WSZ°E- 5577w | 1750W-500F 46 .20

The are envelopes were delineated at each section considering Cra0g% cut-off of 10%. Since the ore
hody continucs in further dewn-depth direction the transverse section should have been open
towards the downward directions. But for ore-body modeling in the software, closed geolegical
domain has to be considered, Henee string sections of ore were closed considering suitable influence
of the borehale intercepts of ore,

The reserves have been re-assessed considering the Minerals [Evidence of Mineral Contents) Rules,
2015, The ore chvelopes have beon re-canstructed considering the fresh guidelines. While preparing
the ore sections, the extension of are intercepts in bareholes have been restricted within G1 limit
_ Le. 50m. The downhole extension of orebody from the ore intercept of the bottom most borehale
has been reduced within the prescribed limiti.e S0m.

Preparation of Digital Terrain Model {DT} of Surface Tapography

The digitized contour of updated surface plan with 2 values have been transformed into digital
terrain mode! [DTM) utilizing the principle of triangulation and wire framing of points with X, ¥ and 2
co-ordinates.  Digital terrain model is the mest effective way of representing a surface in three
dimensional computerized form. [t is an impoertant tool to caleulate volume between twao ar more
surfaces. The digital terrain model of surface topography with drill holes of South Kaliapani deposit
is showe in the figure bolow:-

(Sunii Kr, Kar,

ing Engineer)

[Qualified Petrson)
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3-D Solid Modrling of Ore Body
The bandwise ore zones of the respective fransversa croas coctions have heen connected/ joined to

form band-wise salid ore body models, Ore type-wise 3-0 salid model of South Kaliapani depasit is
presented in the figure below:-

Three dimensicnal solid model

i st

(Sunil Kr. Kar{Mining Engincer] fAbinash K:?&u, Gealogist)
[Qualified Person) (Quatificd Person}
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(i) Geo-statistical analysiz {Variogram maodeling)
The continuity of mineralization in different directions can be well judged through apﬁwﬁ;ﬁf:r.-,___
variograms. In addition, the range of influence of sample in different directions ¢an be dgﬁi@ﬁ%‘f\e&.jﬂ.ﬁ Ty

vargigram is evsluated with respect to sill, range and nupget effect. The varicgraﬁ{ﬁu;qﬁﬂiaﬂ‘ﬁs‘f\%é?ﬁ\
defined as follows. e & R N\ ij*_"-,}-;:_
y{h)=1/2n 3 {z {eth) - 2fx))? ﬁ( ‘%{*’)E ol
where, n = Number of sample pairs at distance ‘b’ we JF "-;f,.a_'!r'
v (1) = Variogram value at distance ‘b’ ﬂwmm\":{;/'

CHx) = Assay value at point x ﬁF‘f -{1.1‘?‘1;

Zlw4h) = Assay value at pointxth
The y{h} is calculated for different distance palr *h* and is piotted against distance palr. As the
distance pair increases the y(h) value also increases and leveis off after certain distance pair. Tho
distance pair at which the y(h) value levels off is known as ‘Range’ beyond which samples becorne
statistically independent without any correlation. This distance provides an idea of range of
inflience of @ particular sampling point. The value of y(h) at which the graph lcvels off is known as
il This value is related to the theoretical variance of the data set. ‘Nugget’ is the value of yih) at
rero distance pair. The inherent variability of the data is represented by nugget. The deposit with
zero of very low nugget effect possesses uniform grade distribution.
Variggram modeling has been carried out for determining the spatial variability of mineralisation &
grade distribution in different directions. Composites {0.5m {ength) of each ore containing Cr203%
were individually used for variogram madeling. In order to ascertain the variability of deposit of
South Kaliapani lease, composites all the samples of 0.5 i lemgth within the leasehald were
evtracted & the normal variograms of composited assay dota have been developed along strike &
dip direction of the depasit and also along borehole depth. The fitted Variogram model along sirike,
din and along the borehole direction of the deposit is shown in figures below. The variogram model
parameter for the above directions is presented in the table below. Results of variogram modeling
for above three directions for South Katiapani Chromite deposit is given in table below,

Normal Variogram along 5trike directlon
’ = o (Y0 ’

. I L
A T . o e ——ee— -+

= L ~a ama rra »iu wra Vs v Vn 1 v oz W 1wk
ala.

[ pnsd T rman - v T Jm FA

[Sunil Kr. Kar, Mihing Engineer) (Abinash Kr. Sahiu, feolopist]
(Gualified Person) (Qualificd l'ersan)
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MNormal Variogram along Qip direction
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_Variogram model parameters in three arthogonal directions

51, Ne. Direction Azimuth Plunge Spread Lag miaimum Distance
1 Along Dip Ditection o] -75 18] A0 1000 m
Alang Strike direction B o ad S0 1000 m
Along Borehole depth 180 -6 1125 1m _20m ]

Results of variogram modeling in three orthogenal directions

5l. No. I Direction Mugget sill Range |
1 | Alohg Dip Direction 0.063469 0.150617 20.000
. 2 | Mong Strike direction 0.D63469 0.917745 55.941
3 i Along Borehele dopth 0.063465 D.663822 10,245

Validation of Mariogram

The variogram are then validated and used for further hlock modelling.

(Sunil Kr. Kar, Miang\é Enpineer)

(Qualilied Person}
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{iv) Siock Modeling e,

The entire deposit is divided into ne. of judiciously chosen sub-biocks FE AP 1

estimation of srade and guantity, keeping in view of the structural dis) Jﬂj.fﬁl,gi@'ﬂﬁf.;; ak
the deposit, extent etc. The ectimated blocks in the black model has g:r 2 .,-D" 'tf-?;it";m el ~'r._~
optimurm pit generation, mine planning and production scheduling. | ';P;_’ - ' 4

N ya

. celection of Biock Size . _ ..:-}**‘fb;,t mﬁ\:-i;,\
Considering the accuracy desired, borehale spacing and mining co __rmats_:;:'_ﬂf;.};;_.

unit block of 1.5 m x 1.5 m = L5 m has been considered, in ¥ %" YmesEe
directions, for block wise grade estimation.

. Developrnent of Block Madel
In order to cover the entire extent of 5outh ¥aliapani chrome ore deposit in
three dimensions, a dummy block madel with unit block sizes a3 indicated
above have been pehevated. An constrained black model is shown in the
fipure below:-

v Addition of Attributes _
attributes are the properties of individual tlock such as CraQy%, specific
gravity, ore type etc. These attributes were added in the dummy block maded
using suitable technigue.

. apnlication of Canstraints
Constraints arc the logical combinatian of spatial operators and ohjects such
2= DT of surface contour, solid model of ore zone, bioek ete. with which the
black model can be enveloped/ intersected with respeet to inside/ outside and
ahove/ below their spatial position. The block madel developed for Scuth
Kafigponi chrome ore deposit has been constroined with the surface DT and
updated pit positions, mining legse baundary, Statutory sofety barriers,
individual guarry boundaries s well as ore type-wise 3-0 solid models as
developed and discussed in the preceding paragraphs. n this way, the biocks
have been enveloped within ore zone boundary and surface topography for
the purpose of grade interpalation and reserves cstimation.

# Biock model cstimation

W
[Sunil Kr. Kar, Midthg Engineer) {Abinash Ky, Sahu, Geologist}
(Quatified Person} {Qualified Person)
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loww indicating uniform grade distribution and the deposit
explored at almost uniform grid along dip and strike directiofzh& qug, 5ol
accepted technique of Inverse Sguare Distance {ISD} method 3@\“‘4 £
far ore reserve estimation for different ore types. The parameter \dfr;%ééw_?ifff;;;\f{‘}f
estimation have been derived from the statistical and gea—statisticé‘}aé['ﬁlfﬂi_*g__:[}:-"
dohe previously. A search ellipsoid as indicated below has been used to select
samples for assigning grade to the blocks. The axial parameters and iis search
arientation were derived from the results of geo-statistical analysis.

Ellipsoid Yisualiser

| e

h]ajor Axis
Minor Axis

.

Semi-nuajor AXis

The tonnage factor far conversion of volume of solid into ore tannage has been

derived from the regression eguation established from the bulk density

experiments.

For estimatian resources the following parameters have been considered:-
Measured resources: -

%  The entire exploratary dritl holes with prid spacing of 50m X 50 m & below
has been considered as G1 category and has been categorized under 321 as per
UMFC code,

On the hasis of UNEC guidelines the rosources can be categorized an the basis of different
tevels of exploration as under

F Level of Exploration Resources in million | Grade
tons
G1-Detailed cxploration . 1%.01 ) 44.08% Cra03
G2-Gencralexploration NI NIL
GE—Pmspﬁﬁt-ing ) MEL ) ML -
G4 — Reconnaissance ) MIL 1 MIL

The details of the reserves/ rescurces established at 10% cut off for South Kaliapani deposit
as on 31.12.2017 is piven in table below. The detailed calculation of the quarry-wise

reserves/ resources established at 10% Cr20s, cut off for South Kaliapani depesit as on
31.12.2017 is given in Annexure 35.

(Sunil Kr. Kar, M%"Mg Engincer) {Abinash Kx Sahu, Geologist)
{(malitied Person) (Qualified Person)
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| NGIEC
Resource type Total tonnage at cut-off [+10% Remarks
_ _ Cr;0a ), Million tons _
Measured mineral resuurceﬁ {331} ' _ ].5.[]1,_( 44 08% Cryda

i

All ban_ds

flesource type

Total tornage at cut-off [+40%
Cra0a ), Million tons

Measured mineral resources (331) ?

10.724 47.31% Cra0;

Feasibility Study was then carried out as enclosed in Annexurg — 36 an
resaurces classified thereafter for the G arcas comprising of Band-Iv-3&N,

part of Band-V arc given below:-

The detailed calculation of the level wise resources pstablished at 10% Cr:Os

helow

RESERVES _ _ REMAINING RESOURCES ]
l Ouantity Break-up land wisc F’atentlaalv . Constraints wise Remaining 0
. Foonamic | Quantity .
Category | {Mineabie) (Non- guantities Measurcd
. ; Fesources
mireable) |
Below
4704 . 594} economic
D
48.54% fDr]::trIt;g I 47.36% | ofc
oraved 5.69/ Cra0Cs FE:'_S’ ! 'L""' q.32/ Cr:0s | Ultimate
rave 47.4% Inerd 40.41% pitlmit | Nil
{111} — — Reosolrees : :
criths 0.99/ (211) Cr0s 238/
’ Mon-forest 23.21% | Mined Sub
52.93% land Crilh rade
Crals | ' B
L.
3 Furnish detailed calculation of reservesfresources section wise (When the mine is fully

mechanized and deposit is of complex nature with variation of size , shape of mineralized
zones, grade due to intrusion within ore zone etg, an attempt may be made to estimate

reserves/resources by slice plan method},
mining is proposed, reservefresources

applicable, as per the proposed minlng parameters.

| CraOs | 2 {mRL) Volume | Tonnes Cra0:%
10.0-»40.0_ | -134.0->-128.0 252 667 |  37.65
10.0->40.0 | -12R.0->-122.0 969 2421 34.4
10.0-» 40.0 3 -122.0->-116.0 2205 5165 31|
10.0->40.0 | -116.0-»-110.0 3447 7728 | 23.88 |
10.0 > 40.0_ | -110.0 -»-104.0 4318 9294 | 26.78
10.0->40.0 | -104.0-> -98.0 4996 10423 | 25.15
10.0->40.0 | -98.0->-92.0 5605 11299 | 23.29 |
10.0-»40.0 | -92.0->-86.0 5509 11539 | _ 21.58 |
10.0-»400 | -86.0-»-80.0 6135 11777 | _ 20,78 |
10.0-»40.0 | -80.0-> -74.0 6370 12198 | 20.58
[ 10.0->40.0_ | -74.0-» -68.0 G581 12597 | 20.56
[ 10.0-»40.0 1 -68.0-> -62.0 6797 13010 ] 2056

[Sunil Kr. Kar, Miffing Enginecr}
{Qualified Person}

Page 33

{Abinash Kr@lhu, Geologist)

{Qualified Persen)

In case of deposits where underground
may be estimated by level plan method, a3

is furnished in the table




MODIFIED MINING PLAN PR
Mc SOUTH KALIAPANI LEASE {552,457 HA.) ( (S
R LESSEE: THE ODISHA MINING CORPORATION LTD. i-x ;,,;;ff
| €0y Z {mRL} Velume | Tonnes Crzna%j
10.0-» 400 | -62.0-»-56.0 7015 13508 | 20.89
10.0-> 40.0 | -56.0 ->-50.0 6930 13562 | 21.79
10.0->40.0 | -50.0-= -44.0 5347 12000 23.9
100> 40.0 | -44.0->-38.0 4799 jole2 | 26,18
10.0 -»40.0 | -35.0-»-32.0 3220 5938 | 27.114
10.0->400_ | -32.0-»26.0 T4314 | 8938|2487 _
10.0 > 400 | -26.0->-20.0 4344 0008 | 24,891
10.0-» 400§ -20.0->-14.0 4485 9478 | 2579 R\ 477 A
10.0->400 | -14.0->-8.0 12658 | 26686 | 25,51 ] ?H;ﬁf&;f/’
100->40.0 1 -B.0-»-2.0 17727 39164 | 2871 Sz
100 -»400 | -2.0->4.0 1 13231 79853 | 30.43 |
10.0-»40.0 | 4.0->100 7576 16701 | 2951
10.0 > 400 | 10.0->16.0 9901 23694 | 32.01 |
10.0:>40.0 1§ 16.0->22.0 17318 42263 | 3345 |
10.0->400 _[220--280 | 23798 55377 | 30.86 |
100->40.0 _}28.0->34.0 21121 47033 | 2855 |
10.0 »40.0 | 34.0-> 400 19401 43234 | 28.79 |
10.0->40.0 1 40,0 -» 46.0 40245 30312 | 2863 |
10.0 > 40.0 | 46.0->52.0 ca3dG | 120792 |  28.68 |
100--400 §520-»58,0 | 49800 | 112633 | 29.93
10.0->40.0 | 58.0-»640 | 42701 96389 | _ 29.48 |
10.0->40.0 | 64,0-»70.0 t0034 | 113248 | 27.64 |
(10.0->40.0 | 70.0-»76.0 68549 | _ 150833 | _28.18 |
100400 | 76.0->82.0 742721 | 164042 | 2838 |
100-»40.0 |82.0-»88.0 79185 | 175953 | 2866
100->400 | BR.0->94.0 70240 | 177322 29.1 |
10.0-> 40.0_ ] 94.0-> 100.0 76138 | 160255 28.7 |
10.0 > 40.0__| 100.0-> 106.0 20635 | 175784 | 27.73 |
10.0-> 40.0 | 106.0->112.0 92160 | 203992 28.7 |
100> 40.0 |112.0->1180 9goll | 222259 | _29.42 |
100->400 ] 118.0->124.0 57168 | 205125 ]  29.16 |
10.0-»40.0 _|124.0->130.0 98784 | 215146 | 2815 |
j0.0-»40.0 | 130.0->1360 | 103060 | 227069 2871
10.0->40.0 | 136.0-> 1420 104702 | _232071 | 2894
[10.0-> 40.0 | 142,0-> 148.0 117738 | 280226 | 2873
10.0->40.0 | 148.0-> 154.0 108574 | 238404 | 2857
[100>40.0 | 1540->1600 | 77138| 162598 26,92
10.0 > 400 | 160.0-> 166.0 41444 91216 | 2883
10.0 > 40.0 | 1660 ->172.0 33770 76753 | 29.84 |
100400 | 172.0-> 1780 24052 54485 | 29.73 |
10.0-»40.0 1178.0->184.0 7533 17293 | _ 31.09 |
| 10.0->40.0 | 184.0->1900 3455 7387 | 27.56 ]
100> 40.0 | 190.0->196.0 1578 3717 | 23.96
[10.0->40.0 | 196.0-> 202.0 737 1435 | 2146
10.0-= 40,0 | 202.0-> 2080 _ 6 121 2022
Sub Totel 10-20% Cra0- | 1940814 | 4280970 | 28,53
(Sunil Kr, Kav, Minjng Tngineer) {Abinash [r. SEK, Gealogist)
(Qualificd Person) {Qualificd Person)
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€r203 Z (mRL} Volume |  Tonnes
A0.0-=100.0 S242.0-=-206,0 218 751 | 5596
A0 -= 1000 2080 - -200.0 1596 CAREG _
40.0 > 100.0_| -200.0 > -194.0 | 3109 | 10682
10.0-100.0 | -1940>-188.0 | 3881 13337
| 40.0->100.0 | -188.0->-182.0 | 4204 | 14446
40.0-»106.0 | -182.0 > -176.0 4386 | 15068
40.0>100.0 | -176.0->7170.0 | 4519 | . 15479
4001000 [ 170.0> 1640 | “as1a | 15317
10.0->100.0 | -164.0->-158.0 | 4883 | 16325
40.0->1000 | -1580-=-152.0 | = 5011 | 16502
40.0-=1000 | -152.0-»-146.0 | 5097 | = 16652
40.0->100.0 | -146.0->-140.0 | 5575 18158
[40.0°5100.0 | -140.0>-134.0 | 6017 | 19398
40.0-»100.0 {-134.0-»-128.0 | 6224 1 15853
| 40.0->100.0 _| -128.0->-122.0 | 5753 | . 18299
40.0->100.0 |-122.0-»-1160 } 5152 | 16331
(20,05 100.0 | 1160>-110.0 | 4208 | 13317
40.0 > 100.0 | “110.0 > -104.0 3475 | 10945
40.0 -5 100.0 | -104.0 > -98.0 2969 9457
40.0-> 100.0_ | -98.0 > -92.0 2920 | 9465
A0.0 -=100.0 -92.0-=-26.0 3313 10665
40,0 -=100.0 -26.0 - -30.0 3947 12772
A0.0-= 100.G -80.0->-74.10 AHES 16153
400 -=100.0 740 -»-68.0 012 23218
A0.0-=100.Q -68.0->-62.0 10468 34344
400 -=100.0 -02 £} -»-06.(] 14448 474210)
A43.0 = 100.0 -56.0 -»-50.0} 15260 58450
A0 = 1000 -50.0-=-44.0 22401 1776
AfLO = 100 -44.10) -= -38.0 27158 B55R4 .
40.0 -= 1000 SBE0-»-32.0 31854 99549 48,495
AG.0 -= 1000 22 0-=-2a0 35748 1115R5 4B 81
40,0 -= 100.0 Z2a.0-=-200 40577 127115 49 07
40.0 -= 103.0 20.0-=-14.0 46661 1472486 48 &
4D.0 > 100.0 | -14.0> 30 47775 | _ 153361 | 50.86
40.0 ->100.0 -B0-=-20 53432 1746456 §2.31
40.0 > 100.0 | 2.0 4.0 76212 | 247795 | 52.04
40.0 > 100.0_| 4.0 > 10.0 102066 | 330120 | 5L.64
40.0>100.0 ] 10.0>160 | 119150 | 385367 | 51.65
A00-»1000 1§ 16.0-x22.0 133177 | 425303 | 3153
40.0 ->100.0 | 22.0-~>28.0 135452 | 438213 51.68
| 43,0 > 104.0 28.0-=34.0 100760 326031 £1.64
40,0 -» 100.0 4.0 -> 40.0 85459 274454 51.09
A0.0 = 100.0 A0.0-= 450 21044 259790 50,97
400 - 1000 450 -=52.0 = 245771 £1.RE
40.0 > 100.0_| 52.0 = 58.0 79955 | 259585 | 5189
400 >100.0 | S8.0>64.0 | 96769 | 310376 | 5L04
40.0-> 1000 | 64.0-70.0 | 102407 | 327412 | _50.81
40.0>1000 | 70.0->76.0. 86154 | 305542 | 5036
400 -=100.0 F6.0-=82.0 28667 279124 49.68
A

(Sunil Kr. Kar, Mgy Engineer)
{Qualificd Person)

(Abinash Kr. 5ahu, Geologist)
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40.0->100,0 | 82.0->88.0 24200 | 263788 |  49.34
40.0 > 100.0 | 88.0-=94.0 48805 | 278503 | 49.27
40.0->100.0 | 94.0-> 100.0 53412 | 2591836 49| ¢
40.0->100.0 | 100.0 - 106.0 119519 | 375589 | _49.47 |- =
400 100.0 | 106051120 | 123087 | _405376 |  49.900r
40.0--300.0 | 112051180 | 128014 | 404742 | 49.873 >
30.0-5100.0 | 118.0->124.0 128514 | 405805 | 4874 ¥ 2
4p.0 > 100.0 | 124.0->130.0 139794 | 442530 | 49.85Y
40.0--1000 | 130.0->136.0 | 141837 | 450736 | 50.26
40.0-> 100.0 | 136.0->142.0 131963 | 4152381 _49.95
40.0 > 1000 | 142.0 > 148.0 123299 | 385290 | _ 48.93
40.0->100.0 | 143.0-> 154.0 102118 | 313713 47.7
40.0 > 100.0 | 154.0->160.0 71376 | 214870 | 46.23
4D.0->100.0 | 160.0 -> 166.0 46983 | 139835 | _ 4539
400> 100.0 | 166.0-> 172.0 17431 51462 | 44.82
40.0 > 100.0 | 172.0-> 178.0 3087 5882 431
40.0->100.0 | 178.0-> 184.0 A66 | 1305 | 4113
40.0-> 100.0 | 184.0->150.0 13 371 4061
Sub Total 40-100% Cr,Q; | 3372860 | 10719145 | 50,28

| Grand Total | 10-100% Cr;0; | 5313673 | 15000114 | 44,08

The geological resources in different Ore bands inside the lease are shown in the table below

Band _ Cr2od Yolume }_Tcnnes | cr2o3 ]
1| 10.0-=40.0 435137 982015 29.13
i 40.0->100.0 | 1501465 4857212 51.63 |
Sub Total . 1939603 | 5330227 47.85
2 | 10.0-> 40.0 008796 | 2135034 26.34
_ 40.0->100.0 182871 5610a0 47.7
Sub Tota! 1191667 | 2696143 3078
4 | 10.0-=40.0 493830 7 1163571 32.06
40.0->100.0 1688523 | 5300873 4933
Sub__Tatal 2182404 6464744 46.22
Grand Total 5313673 | 15000114 4408 |

The eross validation report of the resource estimatien has been enclosed as Anrevurg-40

(Abinash Krﬁm. Goologist)
(Qualificd Person)

{Sunil Kr, Kar, Mining Engineer)
{Qualificd 'erson)
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omc SOUTH KAL!APANI LEASE (552.457 HA.) [ f
LESSEE: THE ODISHA MINING CORPORATION LTD. \%M ##{
War) Tt
)] mineral reserves/Resources:
Mineral Resources: {Mineral resources may be estimated purely based on level of
exploration, with reference to the threshicld value of minerals declared by 1B8)
The details af the reserves/ rosources established at 10% Craos cut off is given In the tE'E'!_ih._“
below- T
51. No Reserve Category Oty. in Avg. Gragﬂﬁk%{i t,sl},.fls‘_,.: ﬂ
] {UNFC Classification) . Tonnes [Er;ﬂ;,?ﬁ%‘. e %J;,}L‘“x% E"'U.
Proved Mineral Reserves {111]) | 5,69 49 4%k L_: ;fii%ﬂ? JE’ :ﬁ |-
Probable Mineral Reserves {113] MIL B ) F
3 Feasibility Mineral Resource (211} 93z
Feasibility Mineral Resource {212} NiL
4 Remaining measured resauree (331) ML
5 .Indlcatcd Resource {332} NI
& Inferred Hesource i333] MIL
7 | Reconnaissance Resource {33_5_1__]_ MIL
20  MINING

A OPEN CAST MINING:
al Briefly describe the exlsting as well as proposed method for excavation with all design
pararneters indicating on plans fsections.
The 5outh Kaliapani Chromite mines come under Category-A {Fully Mechanized categary) as per the
1BM guideline. The deposit is worked by opencast minifg method with formation of benches.
Working benches are kept & m high and minimum 1 m wide. The conventionzal mining method
deploys use of 115-150 mm diameter drills and blasting with [ow density {LD) cartridge explosives,
30-40 t capacity dumper/ tipper with matching capacity hydraulic excavators/ |oaders for loading
and transportation of ore to sale plats and transportation of waste/ sub grade materials to their
respective dumps/ stack yards have been envisaged in this plan period.
In general the stratum is very soft however, oceasianal drifling & blasting is being carried out in the
ore patches only for improved fragmentation. For the purpase of carrying out drilling, 115-150 mm
diameter dewn the hole (DTH) blast-hole drills are deployed. The drilling pattern for 115-153 mim
diameter holes is at a burden of 2-3m and spacing of 3-4m. The bench height has been kept at 6 m.
Therefarc keeping into account the factar for sub prade drilling & extra drilling to take care of hole
collapse, the depth of the hole is argund 6.5 m.
Around 2545 cum bucket capacity hydraulic excavators {diesel powered} is heing used in
cohjunction with 30-40 { capacity dumpers. The ROM i3 being segregated at the mining face itself as
ote/ beneficiable ore/ sub-grade ore depending inta the content of Cra0s in it. If the Cr;G4 content in
the are is more than 40% it is being cansidered into direct ore, if the CraQy cantent in the ore s in
between 10-40% it is being considered as beneficiable ore /sub grade ore. Accordingly the ore is
baing stacked into their respective stacking plots, Waste & sub grade materiaks generated is being
transported to their respective dumping/ stacking lacations, Front end loader of around 1.5-3.0 cu.m
hucket capacity is heing deployed to tpad the oref subgrade grade ore fram the respective stacking
plats,
Regular sampling of the ore at mine face itself is being carried out for an-face segregation of aref
sub grade ore. As per the permission granted by DGMS under regulation 106{2)(b), the bench
canfigurations adopted at South Kaliapani chrormite minc is given below:-

{ Sl Kr. Kar,%’i#ning Enpinecr) [Abinash Kr.ﬁu, Geologist)
{Qualified Perzon) {Gualified ersun)
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MODIEIED MINING PLAN
SOUTH KALIAPANI LEASE {552,457 HA.)

iHES
LW AR

The year-wise development & praduction guantity in tonnes for the proposed plan period is given
below.

vear Chrame Dr? Praduction D;::]:ﬂr;ms:t Stripping Ratic
Oy, ,"Mrllmn tarnes Cu.m. {OB/iB) {E:.J".m..."tcrns]
2017-18{1.1.18 to 3L.3.18) . 0.832718 . 10328625 1240
2018-19 1.391228 11.887194 8.00
_2015-20 1.386751 12.871763 9.29
i Total 3608685 36 167582 - 9.74

fSunil Kr, Kar, Migjm Engineer}
(Qualified Person)

Page 38

(Abinash K. 52
(Qualified

hu, Geologist)
Pevson)

RS IRRNERD LESSEE: THE ODISHA MINING CORFORATION LTD, L
oy e i
s,
No. Parameters D-guearry F-quarry
1 Quarry Size ¥ mx 738 mH | SF0mx 235 mx
"~ LxwxD) 120m 128m e
2. {TopBenchRL 138 mRL 181.5 mRLF A [ o 9L 1
3. | Bottom Bench RL 18 mRL 53.5 mRESE [ 4
4. | Maximum Benhch Height B 1.5m '| > - 3
| 5. | Minimum Bench Width 1t m 2.5 ‘{-ﬁ_ 3
6. | No.ofbenches i in ore 8 iz Y, 4
7. | No. of benches in waste 11 15 “}:
8 | Ultimate pit slope angle <25 def.  <25deg. |
5. | UPLRL 50 mAL 58 mAL wgATRn
” APPROVED
b) indicate  year-wise  tentative  Excavation in  Cubic  Meters mdu:ftﬁgi
development, ROM, pit wise as in table below. @Q - \'I
. In-situ Tentative Excavation: _ .f-‘*‘“fﬂf— &J
Year | Pitno. Total Top | OB/SB/IB |  ROM{Cum) FEMEbC
tentative Soil (Milk, Cum) Ore Sub grade rajecmTa ﬁ’lq
Excavation | {Cum} {Mill.Curm} 1 {Mill. Curn) {HEHN BLRE@#L%FE
(Mill cub) | _ - S ]
1 2 3 4 5 5 7 8 '
Band - | 5,815 i 5.56 0.216 0.039 D 218 |
201718 | Band-! | 1149 0.1 1.044 0 0.005 0 208.3
{1818 [Bandty | 4002 | 0281 3721 a 0 a 0.0
to | BandW 0.013 a 0,003 0.002 0002 0 03
31.2.18] | Manual _
Tatal 10,579 0321 | 10.328 0.224 0046 0 38.3 |
Band - | 7.095 O 6.855 0.238 0.002 a 28.6
| Band-l 0.552 0 0.432 0 {1,054 0 0.2
SO0 | Band-Iv 5,063 0283 | 4.609 0.12 0.051 0 270 ]
Hand-Iv 0,011 o 0.005 D.006 0 0 0.2
| Manual N . _
Total 12721 | 0283 | 11967 0.364 0.107 0 254
Band - | 262 a 2.607 0.013 0 0 2005 |
Band-I 4.726 0,162 4.359 0.013 0.192 0 21.3
s019.95 |BANGTY 6277 | 0124 | 5.867 0.219 0.067 0 20.5
Band-v 0.056 0 0.039 0,012 £1.005 0 2.3
Manual N _ _
|Fetat | 12.679 | 0286 | 12872 0.257 0.264 o 47




MODIFIED MINING PLAN

SOUTH KALIAPANI LEASE (552.457 HA.)
LESSEE: THE ODISHA MINING CORPORATION LD,

_ 201718 |
OREBAND | Cr203 RANGE | Volume | Tonnes | Cr203
_____ BAND-1 100--40.0 | 39311 | 93825 | 3224
40.0->100.0 | 216825 | 701432 | 5185
BAND-2 10.0->400 | 4805 | 8637 | 18.1%
BAND-4 100400 | O 0 o |
"BAND-4Mianual | 10.0->100.0 | 9607 | 28822 | 43.68 |
Total 10,0 -> 100,0 | 270548 | 832716 | 48,84
) 2018-19 _
CRE 8AND {r203 RANGE | Volume | Tonnes | €r203
BAND-1 | 10.0--400 | 2404 | 5205 | 27.93
40.0->100.0_| 238543 | 784057 | 52.71 }
BAND-2 10.0> 400 | 54505 | 98153 | 18.39
| BAND-3 100->400 | 51050 | 124593 | 33.27
| 40.0->100.6 | 119676 | 355762 | 46.1
“BAND-4 Manual | 100->100.0 | 6486 | 19458 | 4475
Total 10.0-> 100.0 | 472664 | 1391228 | 46.63
OREBAND | Cr202 RANGE | Volume | Tonnes | Cr203
BAND-1 | 1005400 | 23 74| 28.43
B 400->100.0 § 13882 | 44247 | 5028
_ BAND-2 10.0>40.0 | 192253 | 407102 | 26.35
B 4D0->100.0 | 13366 | 38685 | 4344
“BAND-4 10.0->400 | 66842 | 166075 | 34.55
40.0 > 100.0 | 219648 | 685250 | 48.78
"BAND-4 Manual | 100->100.0 | 14773 | 44315 | 4006
Total | 10,0-> 100.0 | 520797 | 1385751 | 40,10 |

{Qualified Parson)

(Sunil Kr. Kar, Mining Enginesr)

The band wise production schedule in different grade range (saleable/subgrade} is furnished in
the table below

N
{ Abinash Kr. Sahu; Genlogist)

Page 39

{Qualified Person}




MODIFIED MINING PLAN S,
SOUTH KALIAPANI LEASE (552.457 HA.) I
LESSEE: THE ODISHA MINING CORPORATION LTD. \a

The reserve production section wise has been calculated for different bands as per the
foliowing tahle

B SECTION WISE PRODUCTION OF RESERVES FOR FY 2017-18
Cross-sectiongl tength of | Volume, cu.
| [_:rnss—sectiun Area, 5. m influence, m m
200e £5.2921 20 3264.605
2508 252.9856 50 12648.28
300c 317.6846 50 15884.23
400e 490.67 50 24533.5 73600 Gl
| 450e 480.65 50 24032.5  72097.5
500e _45”3.?3 a0 44538 73817
. 600e 444.77 - 22238.5 EE715.5
Band 1South |  €50c | _ 26011 | 50 ~ 13005.5 39016.5
J00e 335.87 50 16793.5 S0380.5
______ Bo0e | 44518 50 22259 66777
900 193.5007 50 9675035 20025.105
950 1387.76 50 19328 58164
1000e 314.9788 50 | 15748.94 | 4724682
1050e 370.65 50 18532.5 55597.5
1100 72067 5D 26033.5 108100.5
I 35092 50 19546 | 58638
Band 1 North 506 373.2092 50 18660.465 | 55951,395
1008 790 | 50 39500 118500
1400e 7.1821 5o | 350105 | 1077.31s
1450e 28,4547 50 1422.735 4268.205
Band 2 south | 550 | 244085 50 1220.425 3661.275
1650e 3.1796 50 158,98 476.94
1700e 30.2066 50 1510.33 4530.99
______ 1750 | 40272 50 2013.6 _ 6040.8
 Band 2 North 850e BLR429 | 5D 4052145 | 12275435
1450e 7.361 50 368.05 1104.15
1500e 57.8732 50 2853.66 8680.98
Band 4 15508 62.8818 50 3144.09 9432.27
1600 23.2204 0 1161.03 3483.0% |
1650e | 255411 | 50 1277.055 3831165
_____ Total for FY 2017-18 1074241.58
%{k \
[Sunil Kr. Kar, Mining Engineer) {Abinash Kr. Sahu, Geologist)
[Qualified Person) {Qualified Person}
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MODIFIED MINING PLAN i
SOUTH KALIAPANI LEASE (552.457 HA.} { oo
LESSEE: THE ODISHA MINING CORPORATION LTD. DA
Pty
- SECTION WISE PRODUCTION OF RESERVES FOR FY 2018-19
Cross-
Cross- sectional Area, Length of volume, Tonnage,
section 54.m Influence, m cu. m Tonnes
1008 240.0905 50 12004.525
150e 93.1274 50 465637
200e 480.51 50 24025.5 B
250c 570.19 50 28509.5 B
300e | 80255 50 45127.5 %
400e 4788351 50 23941755 | \ TARR08E o)
450e 191.0764 50 9553.87 | “HEBLAR T/
Band 15outh |  s0De 456.8828 50 22844.14 se5szam ™
600c 650.12 50 32506 97518
700e 551.5778 50 27578.89 82736.67
800c 790.65 50 39532.5 1185975
900e 293.237% 50 1466129 43984.17
950a 51081 50 25540.5 76621.5
1000e 173686 50  BgE3 26949
10508 26.213 50 1310.68 2932.04
Band 1 North _ 10De 15.4008 50 770.04 2310.12
_ 1300e - 14.6964 50 734.82 2204.46
| 1350e 91,0107 50 4550.535 | 13651.605
1400e 334235 50 2656175 7968525
1500e 185.918 50 92955 | 278877
Band 2 south 15508 191.1403 50 9S57.015 | 28671.045
1600e | 1505087 50 | 7525.435 22576305
16508 97.3647 50 4868.235 14604.705
1700 134.6087 50 6730.435 20191.305
1750e 5.119 50 255,95 767.85
| Band 2 North 8500 2.0476 50 102.38 30714
50e 175.6641 50 8783.205 26349.615
100¢ 3386850 | 50 16934295 |  S0802.885
Band 4 1508 198.666 50 9933.3 29799.9
200e 451101 50 2255.505 6766.515
| 300e 153.8254 50 7691.27 23073.81
_ 350e 105.6993 50 5284.965 15854.895
A

(Sunif Kr. Kar,

fCualified Persan}

ining Ingineer)

[Abinash Kr. Szhi, Geologist)

Page 41

(Qualified Persoen)




MODIFIED MINING PLAN

SOUTH KALIAPANI LEASE {552,457 HA.)
LESSEE: THE ODISHA MINING CORPORATION LTD.

400 166.7031 50 8335455 |  25006.365
6508 49.283 50 2464,15 7392.45
. 700¢ 100.0858 50 5004.29 15012.57
g00e 173.1053 50 8655.265 25965, 295, sage
: ; < _,_-p.g Ty
8508 100.227 50 501135 15 g
- : . e o »
500e 162.8901 50 8144.505 23
. Y/ 55
| 9gspe 47.9881 50 2399.405 e 1?
1600e 16.7412 50 §37.06 8y S
. : Bl
1100e | 263.6646 50 13183.23 el Lol
. 1150e 250.87 50 14543.5 ___4353‘1’3:5.?.___._-5,.5.:-‘---'”'
1200e 511.017 50 25550.85 |  76652.55
1250e 306.12 50 15306 45918
| 15008 20.7766 50 1038.82 3116.49
1550e 7.7458 50 387.29 116187
| 1600c 19.8432 50 992 16  2976.48
1650e 16,4723 50 2322.615 697,845

TOTAL FOR YEAR [2018-19)

1598647.455

SECTION WISE PROBUCTION OF RESERVES FOR FY 2019-20
l Cross-
Cross- sectional Length of Yolume, ¢u. Tonnage,
section Area, 5q.m | Influence, m m Tonnes
3n0e 137,207 50 6860.35 20581.05
| 400e 18.3748 50 018,745 2756.235
500¢ 28.8633 50 1443,165 4329495
Band 1 South 60De 104.7644 50 5738.22 15714.66
700e 36.3804 50 1319.47 545841 |
BODe 234077 50 11703.85 3511155
B 950k 18.1241 50 906205 | 2718615
Band 1 Norih 100e 7.0539 50 352.695 1058.085
I 1150e 51,0806 50 4054.03 12162.09
| 1300e 102.0257 50 5101435 | 15304305
13508 105.0005 50 5250.025 | 15750.075
14502 450 88 50 24544 73632
Band 2 south : :
15008 160.2246 50 301123 24033.69
15508 124,451 50 622255 | 18667.65
16008 242.1305 50 12106525 | 36319.575
B 1650e | 4021325 S0 20106.625 | 60313.875

{Sunil Kr. Kar[Mining Fngineer}

(Qualified Person)

[Abinash Kv. Sahu, Geologist)
{Qualified Person)
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MODIFIED MINING PLAN

SOUTH KALIAPANI LEASE (552,457 HA.)

_LESSEE: THE CDISHA MINING CORPORATION LTD. N
1700c 560.69 50 28034.5 84103.5
1750e 217.3832 50 10869.16 32607.48
1850e 1189.43 50 594715 178414.5
700e 75.7785 50 3788.925
750¢ 109.1085 50 5455.43
Band 2 North 800e 52.1578 50 3107.89
8508 967.45 50 483725
N 800e 923.78 50 46189
S0e | 183.0045 50 9150225 |
100e 156.2609 50 7813.045
150¢ 66.9726 50 3348.63 1004589 ]
200e 138.0321 50 FIDLE0S | 20704.815
3506 | 53.0902 50 345458 | 10363.53
300e 180.67 50 9533.5 28600.5 |
350e 131.214 50 6560.7 19682,
 a00e 274,3982 50 1371904 | 41159.82
4500 78.4337 50 3921685 | 11765055
5006 416726 50 2083.63 625089
600e 1155517 50  5§777.585 | 17332755
. 650e 201.7702 50 1008854 30265 62
700c 34B.5659 50 17428.495 | 52285485
800e 27765 50 13882 5 41647.5 ]
Band 4 850e 282.8619 50 14143.095 42429.285
900 193.9852 50 9699.26 29097.78
950e 178.86 50 8943 26829
1000¢ 378.91 =D 18945.5 56836.5
11.00e 3685 | 50 18425 55275
1150e 152.4015 50 7620075 | 22860.225
12008 046263 50 4731315 | 14193945
1250e 42,6402 50 21301 | 6396.08
1300c 219.6584 50 10934.92 3255476
1350e | 17155 50 g577.5 | 257325
1500e 61.5043 S0 3075.215 9225.645
1550¢ 82.3034 50 4115.17 12345.51
1600e 54.144 50 2707.2 B12L.6
16508 100.1795 50 5008.575 | 15026925
_____ 1850e 8.9658 50 14329 | 134487
_TOTAL FOR YEAR {2019-20) | 165944742

e

[Sunl Kr. Kagﬁ(ﬁning Engineer)

(Qualified Person}
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(Qualified Porsory




MODIFIED MINING PLAN
SOUTH KALIAPANI LEASE (552,457 HA.)
LESSEE: THE ODISHA MINING CORPORATION LTD.

cH

Tha section wise calculations of valume of overburden in plan period has been furnished in the

tahle below
FY 2017-18 ]
Cross- Cross-sectional Length of Rk
secilon Area, 5q. m Influence, m Waolu R
| 100e 506.0457 50
150¢ 957.995 50
2008 1467.3184 50 _ 29D /€
250e 2621481 50 . _
300e 3323.2203 50 16 .ﬁﬁ_ﬁ'léﬁ’c‘f-.‘_j___/’
3508 (271.1296 50 3135565~ ="
4008 6350.8476 50 317542.4
450¢ 6387.0885 50 319354.4
50De 6440.332 50 322016.6
5508 7414.0765 50 370703.8
Band 1 South 600 6170.9715 50 308548.6 |
| 650e 5347.68 50 267384
700e 4963.7549 50 248187.7
750 4607.784 50 230389.2 |
L 800e 4292.5202 50 214631
B50c 7935.5092 50 396775.5
g00e 77451797 50 387259 |
| 1000e $790.5711 50 289528.6
1050¢ 5732,9081 50 286645.4
1100e 4916.8225 50 2458411
50w 1199.08 50 53954.5
0 975.4501 50 48772.51
S0e 451.16 50 22558
Band 1Narth 1§ ™ 5pe 1758.0935 50 8790493 |
150e 1363.77 50 _ 68ISBS
2D0e 763,81 50 38190.5
S0c 201.09 50 100545
250e 6754.1577 50 337707.9
450e 8260.0414 50 413002.1
| E50e 7194.7987 50 359739.9 |
850C §797.5919 50 439879.6
| 950e §141.1904 50 407059.5
Band 2south | 1100c 4073.702 50 203685.1
11508 4634.538 50 231726.9
12008 3174.3891 50 158719.5
1250e 2623.8421 50 131192.1
1300e 3217.9145 50 1608957
13508 212.1903 50 40609.52
1400Ce 1115.376 50 55768.8

(Sunil Kr, Kar,

ning Engincer)
{Dualified Person)
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[Abinash Kr. Sahu, Geologisi}

(Qualified Person)



MODIFIED MINING PLAN PN
SOUTH KALIAPANI LEASE [552.457 HA.) Lo

LESSEE: THE ODISHA MINING CORPORATION LTD., s i/
S
1450e 147208 50 71030
1500 13439714} 50 67198.57 |
1550¢ 1184.8734 50 59243.67
1600e | @945 S0 34572.5
1650e 4347032 50 21735.16
1700¢ 3040762 50 15203.81 i
______ 1750 2235028 | s _ 11179.65 gy
& s
30e | 10021418 | 50 S0007.087 37 S
Band 2 North 4508 400.62 50 2003dllis | M
 850e 9847 50 49235&%}; o]
1 .. " \%f% bF |mm\ A
50e 25454147 50 127270.7 “\m%Fr:r.r{’f*;._
100e 2469.63 50 123484.5 T
150 14949267 50 74746.34
Woe 8469 50 27345
250e 45269 | 50 226345 | ..
300c 294,93 50 447465 ) ;
3soe | 1497.848 § 50 ?4393.%’ o
4008 1961,3563 50 | 98067.8%> s% 4¥
1500 25436849 | 50 1271ef ,Z’{'E
 50De _ 3567.0385 50 1783585 5N
Band 4 600 5456.4142 | 50 1?1313@1 PN
&50e 5634.9439 EE 281747.2N
- 7D0e ~ 3900.58 50 195029
800 4426.2517 50 2212126
850 43385165 50 2169258
900e 40925828 8¢ 204629.1
9s0c | 40861617 | 50 204308.1
1000 39635274 | 50 198176.4
1100¢ 96.361 50 4318.05 |
1450e 15.73 50 7865 |
1600e R ) 265
N ~__ TOTALFOR FY 2017-18 - ] 11337156
FY2018-19
k
Cross- Cross-sectional Length of
section Area, 5¢. m Influence, m Valume, cu. m
100e 9236.0292 50 461801.5
1508 112708723 - 5635436 |
Rand1 |  200e 13130.2772 50 659513.5
South 2502 14113.2757 50 705663 .8
| 300e 13049.9645 50 £52498.2
350e 89027528 0 445137.6
(Sunil Kr. Kar, Mining Engineer] (Ahinash Kr. Sahw, Geologist)
(Qualificd Porson) (Qualified Person)
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MODIFIED MINING PLAN
SOUTH ICALIAPANI LEASE (552,457 HA.)
LESSEE; THE ODISHA MINING CORPORATION LTD.

ffffff

400c 6020.6519 50 301022.6 |
4508 6253.2119 50 312660.5
| so0e 5714.006 50 285700.3
i 5c0e §462. 7608 50 323138
500e 6355 3177 50 317765.9
650c 7737.35 50 386867.5
700c 7090.7851 50 3545393
- 75De 7718.0745 50 3859037 T i,
| s00e 5304.8866 50 265745 o i &\:\
8508 3549.8934 50 16735457 %;‘i{@% W
500c 2515.929 50 1igz0gk &gj 5 ﬁ
1000c 1644.18 50 \g;%__z‘l% Y E )
| 1050e 1407.1588 50 7037l e S
 1100e 715.09 50 35?5%;522___1;5‘ "
Band 1
North 100e 67.1502 50 3357.51
250e 11234.8825 50 561744.1
4508 74712841 50 373564.2
650e 8366.66 50 418333
850¢ 2758.5369 50 137926.8
9500 144345 50 72725
L 1100e 257.89 50 12894.5
| i150e 94 8566 50 4742.83
1200e 2766 50 13830
Band 2 1250e 496.42 50 24821 |
South 1300e 634.2631 | 50 34213.16
| 1350e 586.2437 50 29312.19
1400e 9386205 0 1 16931.03
15008 1218.0864 50 6090432 ]
1550 11837067 50 59185.34 |
1600¢ 1059.93 50 52996.5
16508 703.28 50 35164
1700e 524,25 50 26212.5
1750¢ 51048 50 25524
Band 2
North 8506 543 50 27150
50e 2107.4774 50 105373.9
Band 4
100e | 1856.202 50 52810.15

{5unil B, Kar,

ining Enginaer)
(Qualitied Person)
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(Qualified Person)



] ATt AL ¥
i oA T A AR

_____ =

SOUTH KALIAPANI LEASE {552.457 HA.)
LESSEE: THE ODISHA MINING CORPORATION LTD.

MODIFIED MINING PLAN

150e 0367397 | 50 | 101537 |
200e 2459.02 50 124951 |
350e 2697.1055 50 134855.3 |
300e 3109.9596 50 155498 |
| 350 3307.9162 50 165395.8
- 400e 34726244 50 173631.2
450¢ 4161.9524 50 208097 85 =iy
500e 4366.3354 50 21833885 o v,
600e 44605503 50 e
650 4102.34 50
 700e 3829.6928 50
| 800e 3179.9683 50
850 3725.5208 50
900e 4113.3709 50 205668.5 |
§350e 48075616 50 240378.1 |
1000e 5165.2022 50 258260.1
1100e 3864.081 50 193204.1
| 1150e 3015.1803 50 150759
| 1200e ~ 1769.654 50 88427
1250e 1155.2927 50 57764.64 |
1600e 8.15 50 407.5 |
1750¢ 43.95 50 2197.5
TOTAL FOR FY 2018-19 12566396 |
L  FY2019-20
Cross-
Cross- sectional Length of
B section Area, 5g.m Influence, m Volume, cu. m
| 350 1378.2421 50 £8912.105
400e 2733.88 50 136699 |
450e 2019.5223 50 100996115
500e 351.766 50 19088.3
550e 5040.06 50 252003
Band 1 South |  600c 6355.3177 50 317765.885 |
| &50¢ 3360.59 50 168029.5 |
| 700 3330,8134 50 166540.67
750 3152.3841 50 157619.205
800e 1916.4473 50 95522.365
B 850e 1526.8044 50 76340.22 |

(Sunil Kr. I%{f, Mining Enginecr)

(Qualificd Per

50
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[Abinash Kr. Sahi, Grologist]
[Qualified Ferson]




MIODIFIED MINING PLAN
SOUTH KALIAPANI LEASE {552.457 HA.)
_LESSEE: THE CDISHA MINING CORPORATION LTD.

300¢ 912.6 50 | 45630
 eS50e | 42693 50 213465
| 1100e 22369951 | 50  111B49.755
11spe | 2261.2808 50 113069.04 |
1200¢ 3498.2028 50 174910.14
12508 3338,416 50 16692087 _z?:.?f;_‘x%\
1300e 4241.6178 50 21205085 or i,
. . NS ot Mt -
13508 4306.0761 50 215303B A
Band 2 South 14008 4794.26 2 Hﬂg afi'%%
- 1450e 9359.6527 50 AE7986F
| 15006 54747422 50 2737
1550e | 7160.5302 56 358026.5L [ A1
1600 58096616 50 290483.08
1650e 4386.1249 50 244306.245
17000 | Bl66E62) 50 30633331
1750e | 72528268 50 362641.34
1850e |  5087.0457 50 295352285
300c | 1803.697 | 5D 50184.85
6508 732.95 50 36647.5
| 7000 1104.1413 50  55207.065
Band 2 North 750e | 17356732 50 - B6783.65 |
800e | 31089452 0 | 155447 26
B50e 3450.0591 50 472502.955
300e 5302.7477 =0 265137.385
B 50¢ | 1940.8899 0 37044.495
100e 1757.4511 50 §7873.055
| 1sDe 1821 7384 50  91086.92
200c 19543585 50  57717.925
250c | ' 2647.0207 so 132351.035 |
300e 2980.2243 50 145011245
Sand 4 3508 3838.9659 50 191948.295
| ante 4462.4165 50 223120.825
4spe | 55816462 | 50 27908231
500c | 5580.5422 50 27902711
600e 5769.4 | 50 288470 |
650c 57812184 | 50 28906092
700e | 6078.0661 50 303003.205
200e 4841.4297 50 242071485 |
% N
{Sunil Kr. Kar,IMinigg Engineer] {Abinash Kr. Sahli, Geologist)
{((ualified Person} (Qualificd Person)
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SOUTH KALIAPANT LEASE {552,457 HA.)

MODIFIED MINING PLAN { —‘

LESSEE: THE ODISHA MINING CORPORATION LTD, N
"y e
850e 4902.4986 | S0 245124,98
500c 5379.7083 50 268985,415
g50e | 53426508 50 267182.545
10006 4782782 50 239139.15
1100¢ 4376.919 | 50 218845.95
1150e 49030588 50 245152.94 ;
1200e | 411277 50 2056385 | o oSy
1250c 3711.2082 50 | 1355@%&%& M.HE?\
1300e 4991.8227 50 249596 1857 <7 &;u‘fli‘\‘*ffﬁ;
| 1350e 1989.0207 | 5D 9945110585 ‘“(iﬁ?ﬁ %2
1500c 96.48 50 442 & 5{.‘.;:; J§ 3
1550 52635 | 50 } 25317_?\5\_'::.::;3&;, .,&?w-‘fi;
1600e 184,5422 50 9227.11 [l T3TL
| 1650e 5.6t 50 EC
1750¢ 113.37 50 56685
- 1850e 56.4 50 | 2520
B TQTAL FOR FY 2019-20 ]  11653996.33

. Dump re-handling {for the purpose of recovery of minarall;
Nat applicable, as dump re-handling has not been envisaged.

c Enclose individual year wise development plans and sections showing nit layouts, dumps,
stacks of rineral reject, if any, etc. in case of 'A' categary mines. Composlte development
plans showing pit layouts, durnps, stacks of mineral reject, if any, etc. and year wise sections
in case of 'B' category mines.

The year wise pit develapment & production plan at the end of FY¥ 201718 to FY 2019-20 is shown in

Mlate Mo.-6A to PLATE NO.-6C. The sections of the year wise pitare shown in Plate Wy, -60 TO 6G.

d} Describe hriefly piving salient features of the proposed method of working indicating
Category of mine.
The South Kaliapani Chromite mines come under Category-A [Fully Mechanized category) as per the
(B guideline. The deposit is worked by opencast mining methad with formation of benches.
Working benches are kept 6 m high and minimum 11 m wide. The conventional mining method
deploys use of 115-150 mm diameter drills and blasting with low density (LD) cartridge explosives.
30-40 t capacity dumper/ tipper with matching capacity hydraulic excavators/ loaders for loading
and transportation of orc to sale plots and transportation of waste/ sub grade materials to their
respective dumps/ stock yards have been envisaged in this scheme of mining.
In general the stratum is very sofl however, oecasional drilling & Blasting is being carried out in the
ore patches only for improved fragmentaticn. For the purpose of carrying out drilling, 115-150 mm
diameter down the hole {DFH) blast-hole diills ave deploved. The drilling pattern for 115-150 min
diameter holes is at a burden of 2m and spacing of 3m. The bench height has heen kept at 6 m.
Therefare keeping inta account the factor for sub grade drilling & extra drilling te take care of hale
collapse, the depth of the hole is around 6.5 m.

(Sunil Kr. Kak, Mining Enpineer}) [Abinash Kr. Sahu, Geologist)
fQualified Person) {Oualified Person)
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Around 2.5-4.5 cum hucket capacity hydraulic exca
conjunction with 20-35 1 capacity dumpers. The ROM is
are/ beneficiable ore/ sub-grade ore depcnding inta the contentl

vators [diesel powcered) is heing used in
being segregated at the mining foce itsolf as
of CrzDs in it If the Cra0; content in

the are is more than 40% it 1s being considercd into direct ore, if the €r0s content in the ore isin
hetween 10-40 % it is being considered as heneficiable are /sub grade ore. Accordingly the are is
heing stacked into thelr respective stacking plots. Waste & sub grade materials generated is being
transported to their respective durmnping/ stacking locations. Front end lnader of around 1.5-3.0 cu.m
buckat capacity s being deployed to foad the ore/ subgrade grade ore from the respective m@@iv\

plots. Regular sampling of the orc at mine tace itself is being carried out for on-face se ’[;fﬁﬁlg gﬁf.:ﬂ\ﬁ_
orn/ sub grade ore. As per the permission granted by DGMS under regulatian 106{2)bEE E‘f ﬁ‘ _"«?%j’,f,x"i;.._
configurations adoptad at South Kaliapani chromite mine is given below:- [ﬂ ;T;‘ S
iy .
[ sl. \\4= AN i
No, Parameters D-guarry F-quarry \.g:}?__ s
1. | Quarry Size {LxW D) T9eemx 738 m 120m | 570 mx 235 i x 128 fit~ PR
| 2. | TopBenchRL 138 mRL 181.5 mRL
3. | Bottom Bench RL 18 mRL 53.5 mAL
4. ! taximum Bench Height ' & m 1.5m
5. | Minimum Bench Width 11m 2.5
i. ta. of benches in ore 9 12
7. | No. of benches in waste 11 15 ]
| E. Ultimate pit slape angle = 25 dep. <25 deg,
9, UFL AL =50 mRAL SBm_HL

In order Lo accommeodate the huge labourers which were required eatlier in the mines of OMLC, Qr;,r.
F is still worked by manual means. However, at the ultimate stage the henches will be merged to
form a single bench of 6m helght.

Descrine briefly the layout of mine workings, pit road layout, the layout of faces and sites for
disposal of overburdenfwaste along with ground preparation prior io disposal of waste,
reject etc, A reference to the plans and sections may be glven. UPL or ultimate size of the pit
Is to be shown for identification of the suitable dumping site..

The year wise pit development plan & section for the years 201718, 2018-1%, 2013-20
period on yearly basis have becn shownh in PLATE MO.-6A to PLATE NO.-6C. The surface plan
of the rine is shown as PLATE NO.-3.

e)

The development of mining operatiens in this riining plan period is envisaged in the in three
guarries located at the northern and southern end of the mining fease viz,, band-1, band 2
and band 4 respectively. The quarry on band-1 will be mined for three years for ore
production whereas quarry on band 2 and band 4 will only be developed in the first year,
Ore Production in band-2 and band -4 will commence fram 2nd year.

Quarty in band-1 will be deepened furcher and benches to be developed properly to ensure
systematic mining in stbsequert years and guarry In band 2 and band 4 will adwvance from
sauth to horth direction.

(Abinash I{r.E§TuJ Geologist)
[Qualified Ferson)

{Sunil Kr. Kar, Mining Enginect]
{Qualifiéd Person]
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f)

The height & width of benches in are/ QB will be & m x 11 m respectively both on the hang
wall & faot wall side. The RL of the benches of every year is given in the following tahle, The
location co-ordinates of mine advancement in each year along with the area proposed 1o be
depradet in each year of ensuing five year period is also given in the following tabla:

r . " Excavation Planﬁ[ng
Year Pit Mo. Location
Co-ordinates Bench/ RL
. - - : ik
01718 Band.1 2600M — 1E00N; 112 mel to -2 mRL }fﬁ 2 g
-  DOE- 1420E | ﬁ% p
Band- 1750N — 2100N; 178 mri to 160 r‘nF‘i_. 4%
angd-2 =
- 1020 E-~ 1850 _ W5
Banded 140M-400N; 180 mrl to 232 mRK
B _ -300E -1150E )
2600M —~ 1300M; 124 mH to -26 mRL
_2013-19 Band-1 Q0E- 14208 )
Band 1750N — 2060M:; 178 mrl to 142 mRL
5 1020 E- 1850E
Ban'd_d | 700M-100N; 1232 mrl to 148 mRL
- _ -300€-1300E )
2600N — 18300N; 130 mirl to -38 mAL
?1319-20 Eamfl—l 00E- 1420
- oo 1700N-2220M; 1160 mrl to 130 mRL
L _ 10D0E-1950E _ _
Rand 4 . 750M-150N; 232 mrl ta 126 mRL
| _ 350E-13508

The excavated ore will be loaded to rear discharge trucks for its onward dispatch, And the sub-
grade ore will be stacked separately in sub-grade yard and, the waste removed witl also be
ctacked in the external waste dump having retaining wall with garland drain constructed at its
peripheny,

The waste generated due to mining operation will be kept in wdl and wd2. wdl will mature
at the end of 2018-19 whereas wd2 will maturc after 3019-20. Mantation to stabllize wdl and
wd2 will be done from 2015-19 ocnwards .

Conceptual Mine planning upto the end of lease period taking into consideration the
present available reserves and resources describing the excavation, recovery of ROM,
Disposal of waste, hackfilling of volds, reciamation and rehabilitation showing on a plan
with few relevant sectlons.

The South Kaliapani chromite mine comes under Category-A [Fully mechanized categary) as per the
IBM guidelines, The conceptual plan of south Kaliapani lease has been prepared on the basis of the
life of deposit. Canceptual Plan has been prepared following the guidelines of 1B, keeping in vicw
the present knowledge of the deposit, topography of the area, surface drainage pattern, mincable
reserves available, mining technology and selection of the sites for waste disposal within the lease
ared ete.

(Sunil Kr, Kal, Mining Engiaeer) (Abinash Kr. Sabu, Geologist)
(Qualified Person) [Gualified Person)
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Rty

From the six bands of chromite encountercd in the sukinda Valley the South Kaliapani area consists
of three sub paraflel lodes. They arc 5 MNos. of chromite bands vecupying different stratigraphic level.
They are dipping sub - yertically towards M — W with pinch and swell structure.
{i1 Band Mo—1|
Chromite band No. |, of South Kaliapani lease is the narthern-most band. The insitu ore

body exposed in the gquarries, within this band is brown, friable and medium.-gt‘ﬁﬁ%ﬂf"’?:eﬁ
, . // Ty L J.T'ﬁ’ 5
Presently, quarry No. D exists aver this ore band. ;{_4)"{9‘ o Miftey * Lﬁ-ﬁ\_
iy
{ii} Band — HA IS Y -‘fé’ 5‘5;/@%% \i{?% %ﬁ.
No mining has been carried out recently over these bands. “JL =% % % 2 ['l
{iiiy Band - IV AN & i
The in-situ ore body exposed in the quarries, within this band is brow Frf a,’_‘i’l_"l“ri:_l‘__ﬂ?‘{ i
medium prained, Presently, quarry Mo. F exists over this are band. P - W

A5 per the geological ore body mode| prepared in the ‘ore body modeling’ software, the*t-?c‘sa?rifﬁ,;”"r
band Mo. 1 exits to much deeper levels. The bench configuration paraneters ransidered far
finalizing the ultimate pit limit in line to the permission granted by DGM3 under reguiatian 106 (2){b]
of the Metalliferaus Mines Regulations 1961 for deep hole drilling & hlasting with deplayment of
HEM® are piven below:-

Bench height CEm Bench widih :llm

Bank slope angle .60 degrecs  Overall pit slope angle 125 degrees,
After cxhausting the ore by apencast method, the left out ore will be mined by v/g mining methad,
in due course after carrying out the reguirad- ctudies to assess the strata competency.

Life of Mine: The mine lifc of South Kallapani lease is around & years at the proposed exploitation
rate af 1.4 Wt of ROM ore per year wee.f 2007-15 and considering proved ore reserves anly.

La tE
jen r
Vo

Nisposal of Sub grade mineral: The sub-grade materiat generated will be in the range of 10-
30%Cr.05 and will be stacked as external durmps 3t the ear marked piaces. A total of 1.81 Million
tonnes of sub prade material @ 21.99% Cralh will be penerated up to the conceptual stage, The
details of gencration of sub grade materials is given in the tabla below.

{Sub grade generation upto Conceptual period)
Sub grade
Qty., tonnes Grade, % Cra0;
1519708 2169

The sub grade materials will be stacked at their respective demarcated places as showh in the plans.
The stacks will be created in the form of torraces with its individual terrace height as 20m.
Waste Disposal: The wasle gencrated during the course of ining operations will be stacked as
external durmps. All the lades continuc to exlst almost vertically at deeper levels, The ultimate pit fov
band Mao. 1, 2 has been designed at -30 mPL & the ultimate pit for band 3, 4 has been designed at 58
mERL. The selection of the dump sites for axternal dumping is on the basis of following critesia,
« Al dump sites have boen located outside the mineralized zane beyond ultimate pit
[imit.
« Topopraphy features have been taken inlo account, particularly in the context of
woter drainage.
e The DGMS permission under regulation 106{2)(b) of the Metalliferous miines
Regulations 1961,

e
fSuril Kr Kar%ing Engincer) {Abinash Kr. Sahu, Geolopist)
[Qualified Versom} [Qualified Person)
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The sequence of genaration of waste matetials s given in the table below. .
(Waste generation upto Conceptual perled} /tr < N

Period Qty,, cu.m ﬁ\
Total 100880864 o

The total waste generated from the South Kaliapani tease is to the tune of 100.9 miyl
the above around 35,17 mitlion cu.m of waste con be accommodated inside the
lease during the present plan period.

In future, either the minc has to resort back ta underground method of mining or amalgamation of
the lease with the adjoining leases belonging to the same owner will be dene. On compleation of the
necassary prior formalities, necessary modification in the mining plan will be done subsequently.

The height & width of individual terrace will be 20 m with bank slope angte of 37° of individual lift far
a total number of 2 lifts. The dumps will be compacted and afforested on the terraces as well as
along the slopes after spreading a layer of top soil over it befare rehabilitation. The location of these
dumps is marked on conceptual plan. Afforestation proposed to he carried out over the dumps at
the end of canceptual period. Dumps will be afforested to check against wash off and guarded with
retaining walls at their toes along the lower contours, Fallowing the retaining wall a garland drain
will he developed for carrying water to the natural drainage system ultimately leading inta the
natural drainage pattern of the area. All the waste dumps will be rehabilitated on conceptual period
by adequate plantation at the rate of 300 trees per hectare along the slopes as well as terraces so as
to avoid any wash off. A total of 302500 saplings will be planted over the refuse dumps far their
stabilization.

A surnmarized table indicating the details ke waste generation & waste dumpmg iocation duting
the scheme periad are given in table below. -

Summary of material movament

T
Year WHSFE D!'Imp Waste Dump Location
Destinatioh
01918 | w1 West of existing Durop
il & I"-.l" WDz East cuf existing Dump
i WD1 - ting D
20181 West of existing Dump ]
. &N Wo2 East of existing Dump
i W West of existing Dump
2019-20 |- ]
It & I W2 East and West of existing Dump

A tatal of 1074450 m® of topsoil will he pcheraied from the freshly broken area which WI|| be
utilized for concurrent afforestation aver the dumps & also for avenue plantation duc to
very low shelf life of the lateritic soils, The phase-wise generation of tapsoil is given in tahle

below,
Top soll generation L
Period Top Soll Generation,
_ In cil. m
Total 1074450
{5unil Kr. Kar, Mining Engineer) (Abinash Kr. Sﬂ;u. Geologlst)
[Qualified Person) {Qualified Person}
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Explaration: There is proposal ta drill 48 Nos. of borehales with a drilling meterage of 10500
during this pian period. The details of the propased boreholes is givenin para 3.5.
Enwmnmenta] mnnltur:ng Moise, air, water and ather envimnmental paramctcrs wiII be

be taken up to restrict the nuisance caused by mining activities. At the end
period the area will have mined out voids surrounded from all the sides!
afforested dumps and dense avenue plantation. A total of 46650 saplings
over an atea of 174.99 Ha. The land use pattarn at the end of conceptual peri
of cutrent level of expioration data with proposed exploitation by opencast m
given below in Table. The conceptual plan is shown in Plate No.-7 and the Cd‘mjlﬁﬁl b
sections are shown in Plale No.-7A4
Land use in stages upto conceptual stage

Area, (Ha.)
5.No Heads Existing Land use at the end of | Conceptual
I T fand use 2019-20 landuse |
1 Area under mining 106,00 205.18 315.74
2| overburden/ dump 95.31 157.10 174,39
3 Mineral storagefsub grade ore 53.31 B0.05 13.186
4 Infrastruciure {'Warkshap, adman, ' 13.69 15.85
Building ETP & COBP) - 22,13 o
5 Roads 8.65 8.67 0.577
6 1 Tailing pond 0.00 20 20
7 Safety Zone N (5.578) * (_5._5?8) * L.578
2 | Untouched tenant land 16.516) * {6.516) * 6.516
- 276.96 473.17 552,457

Mote: Excluding * as shown in the obove table,
As per the permission fetter from DGMS under rule 1D6(2)(b) (copy enclosed as Annexure-21) the
mihc slopes are to kept at 25 degrees. Moregver, the minimum distance of the waste dumps from
the edge of the mine workings is 100m and accordingly all future propasals have been made. All the
dumps have also to be desipned at an overalt slopc of below 27 degrees, Therefore the land usage is
a bit more.
studies will be conducted for underground development of the ore deposit. All necessary studies
required for developing an underground minc in soft strata will be carried out followed with
acquisition of permissions from the concerned statutory agencies far onening the mine by
underground method. The quantum of underground drilling reguired may also be modified as per
the reguirement.
The proposed Chrome Ore Beneficiation Plant {COBP) plant has to be in operational statc till the end
of life of Mine. As per the proposed amendment in EC, the proposed tailing pond is an integral
extenslon of the COBP. The conceptual plan has been preparcd on the basis of present fevel of orc
body of Band-4 The same will be rovised with deeper level of exploration of Band-4 and
subsequently the re-handling of tailing will be proposed in future propaosals, with revision of
conceptual plan.
B, UNDERGROUND MINING

Mot applicable

[Sunil Kr. Kar{Mining Fngineet]
{Qualificd Person}

(Abinash Kr. Sahy, Geologist)
(Qualified Verson)
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C. Extant of Machanization

The summary of all the existing fleet of machinery is given below:-

Size f Machlnery
capacity type

1 I Mos {{2.5-3.5 cu,m" Excavators J' For laading of Ore & OB,

5.Mo.|| Mos, Purpose

2 1Mo, 150 mm Crifls Far tfrilling

}“’ Myan

.-.J‘

ho

;51’ ml't?-‘:'
3 50 Nas, e Dumpers, 40t Far transportation of are to QOre & suh ﬁ?,. T"f"f
|_respective stack yards, OB to dumps
Frant end For loading of blasted ore from stack yard to
4 . 5-2.5 cu, .
1no 13-2.5cum ioader dumpers & rejects back to OB dump _
. . 375 hp Dozer For m;mtammg the werking faces, drilf faces,
dumping areas etr.
| G || 2 nos, 234 hp Ir Grader J i
|— 7 |_ 4 nas, 12 kL !I_Water tanker ii Forsuppres*‘mn of dust over the haul mads |
| & || 3na. I| 12kl |! Diesel brows::rlf For fi Flllng of dieselinto track mounted Equlpment |
g 2 1o i Maintenance || For maintenance of the track mounted cqurpment atf;
) Yah -warking faces itself, f

—
L]

(200 | = JTvanporroan] }

For maintenance of the HEMM wviz. lifting up of the
1 no. 141 Mobife crane || dump body, engines ete whencver required during
maintenance,

1t
i Ing, |L_EDGcfm || Compressor || ~ _ » I
! 13 1no. ||_- . ” Ambulfanr:e H ) } . } . {

It has becn planned to operate the South Katiapani chrormite mines with the proposcd fleet of
mining machineries as given in table balow.

Propased Fleet of Major HEMM & Auxilliary Mining Equipment

HEMM _ - Proposed Fleet, Nos.
Hydraulic Excavalar, 2.5-4.5 ¢U.rn _ ) 13
| Loader, 1.5 - 3 cu.m ' _ . 5
. Curnper, upto 20-50 _ 72
Drill, 115-150 mm - 7
Cump- ressar, 450¢im _ i ) 12
’ Dozer, D-155 Equivalent (for mine/ dump/ stuckpil'es} 9
Explosivesan, 1t ' 1
i Water tanker, 12 KL 5
| Ambulancp 1
{Sumi] Kr. Kdt, Mining fnginesr) {Abinash Kr. Sahu, Geologist)
(Qualified Person) {Qualified Person)
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Dumper fleet calculailon

[ distance. Km 2.5 __
Thine per swing [cycle tima) of shavel, '

| sac 35

] Loading time , sec 210 b
hauling time , 5e€ ROO

unloading time , 380 a0

_re’tuming'ti.me , 58 450 ]
éputting time |, 50 60 ]

| dumper cycié time S0 1410

_nu:u.'ufdumpcﬂ.rs 5.2 N
no. ol dumpers por excavatar & ]
Tolal dumpars &0+12 (stand by) =72

Loader Fleet Calculation

|'

A
AP
P70 )

5
“‘E‘
s
e

[

||
[}
4

ot Ml

E;- -\.._
I

\ﬂ‘lﬁ'l.'x” ﬂ{,ﬁ_{,_
7

MTTH

o

FE e T
] o

*
r

The compariscn between existing flee

|:Na Pararneters Qre
1 Purpose For Yoading of are [dispalch]
2 Anrtual running hours 3000
3 Praductivity, tph 150
4 Production per mfc per year, Mi [7%3) 045
5 Max. handlng, Mt 140
LB Logders required to operate, Mos. {5f4) 3 Mos.

t of machineries and proposed fleet is furnished in the table

below
Requirement of machinery proposed for the period 2017-14 {01.01.2018 to 31.03.2018}
[ pachinery type Proposed capa citv_l
_H*,rdmu'ﬁc Excavator, 2.5-4.5 cl.m A Mos
-Drill, 115-150 mm 13 Mos
pumpee, upto 30-50% 168 Mos,
Loador, 1.5 -3 cum 5 Mos.
Dozer, Equivalent (for mine/ dumpy’ stackpiles) & Mos.
Watcr tanker, 12 KL 9 Mos. |
|_Curnpresscur, & O0chm . 12 Mos, g
Reguirement of machinery proposed for the period 2018-19 to 2019-2Q
& Mo | __ Enisting capaclty : Proposed capacity
T mMachinery type Size { capacity TS, iachinery type Nos, |
H i avator, 1
1 Excavalons 2.5-35cu.m 3 Mos, ydraylic Excavalor 3
| 2.5-4.5 o1 |
2 Drills 150 mm 1 Mo. Drill, 115-150 mm 7
3 Dumypers, 4 50 Nos. | Dumper, upte 30-50t [
4 Front end loader 1.5-2.5 cuam 1no. Loader, 1.5 - 3 cuim 5
5 Oozor 375 hp t nos. Dpzer 3
6. Water tanker, 12 KL 1 Water Lanker, 12 KL E |
7. v 1 7
Commpressor, BOGCm. Campressar, 800¢fm J

L. Biasting

Y

(Sunil Kr. Kar, Mining Engincer)
(Qualified [*erson)
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The details of the caicuiations for major HEMM are given in tables betow:-
Drllling Fleet Calculatlon

Drill diameter, mm 150
Height of bench , m ) . B §
subgrade drilling @10% . bs B
Lehgth of hale, m ) 6.6
burden, m } _ 3.5
spacing , m | 4
Wolume of ore to be broken / hole, m3 | 924 | A \Ta -
yolurme of maximum excavation , m3 13,000,000 RS
30% of exacation tobe drilled 3500000
‘No. of holes to be drilled ) 42208
teterage of drilling ta be reguired, m 2785714286
spead of drilk, m/hr ) 15
Ne. of working days B o0
_efficiency _ o 0%
na. of shift ) o 3
meterage of drilling per yoar 64800
to. of drills required _ 43
_____ Total o 5+2 [stand by) =7
Excavator calculation
f Bucket capacily {m?) _ 2.5-4.5
[ Time per swing l[wu:ié time), sec 35
Fillfactor | 0.9
Swell factar D?‘
Production cificiency 09
_Output;'shc_ﬂ.relfhour' _ ' 262.44
Gutput,};-l-mvei,fda‘f 4723.02
| Volume of maximum excavation
, 3 ] 13,000,000
Volume of maximum "
Ecqvatinnfday, m3 ) 43333.33
No. of excavators ratuired 82
' Total N . 10+3 (stand by) =13 |
N
(Sunil Kr. Kar, Mlining Enginesr) (Abinash Kr. Sahu, Geologist)
{Qualified Porsomn) (Qualificd Person)
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a)

Broad hiasting parameters like charge per hole, hlasting pattern, charge per delay,
g maximum number of holes blasted in a round, manner and seguence of firing, etc.
The: blast design configuration for Sauth kaliapani mines is given below:-

Broad parameters Ore Waste
Total excavation, tonnes 1400000 26000000
30% of the rack reguircs blasting D.3 0.2
| total excavation requiring blasting 420600 5200000 4
Drill diameter, mm 150 150 -
hurden, m 35 3.5 'E 5
spacing, m 4 4
| Height of bench, m g 3]
sub grade dritiing @10% 06 0.6
Length of hole, m ) 6.6 B.G
Volumc of are to be broken £ hole, m3 524 9z2.4
stemming 3 3

_chargeicngth b 3.6
explosw e densily, gmfcc 1.1 11

| {oading density, kgfm B _ G
total cuplosive charge fhole 21.6 21.6

| density donnesfm3 3 2
yield/hole, tonne 277.2 _ 154.8
total holes/year 1515 28138.523814
| total no of holes blasted per da*,f 12 234.4877345
amolry Ji expluswe Wasted per d:,w,lcg 273 S064,935065
guantity of material blasted per day, tannes 2917 36111.11111
_powder artar, ton/kg 10.7 7.1
drilling pattern staggered

ﬂl_t!a_tlor system

electrlc detonator/DFfnanelf

- firing paltern

wide v-cut

Dc1aﬁ,r_'|nterval

25/ 50 ms

As the chaige per delay (s limited therefore there won't be any impact of vibrations induced due to
deep hole b|d5t5 Typical flrmg pattcrn far abowve demgn is piven below,

H

8.8
L8

§ . .9 &,

888

SO L . W
9.8 & 8 8

“%
Q/"%

T

— S

NONEL is also being us

h =
— - G,
RN Ny R usauasl

I"‘U
(Sunil Kr. Kz ining Enginecr)
(Qua’ Person)
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' pecasionally in the mines in place of cord relays.

[Abinash Kr. Saha, Geologisl]
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gyl
/:-
e

€%
b} Sterage of explasives (llke capacity and type of explosive rnagazine) s { /s *E"ﬁ
The magazinc Is located within Kafarangi lease and is valid upto 31.3.2020 and is Iicen%e@ tBistD i‘ﬂsf A
the following quantities:- W, %} ““-‘?ﬁ;\? &4
{i] Explosives '3t \ﬁ-b},;ﬂq P ”Nw:a .“ ;
i) Detonating fuse : 10006 m N B 4 e
{iii) Safety fuse : 40000 m e
{iv) Detanator : 44000 Mos,

Apart from the above there is a provision of tripartite agrecment with third party (named as Agency)
for supply of explosive from his cutside magazine to mines site by his approved type cxplosive van
far blasting at Mines, The Magazine license in respect of the same is attached at Annexure 23

3.0 MINE DRAINAGE

a) MinTmum and maximum depth of water table hased on obseryations from nearby wells and
water hodies _

Ground water table as manitoring in open dug wells monitored during the baseline data gencration is

around 6.1 m kgl during summer season & 2.11 m bal during post monseen season. The minimum

level of water table is 122 mBL and maximum level of water table is 126 mRL as rertioned in

approved EIA/EMP

k) indicate maximum and minimum depth of Warkings.
Maximum and minlmum depth of workings of existing quarry, at the end of propesed scheme period
is ghven below.

o At the end of plan
D isti .
 Depth | ExstingQuames 1 period j.e, 31.03.2020
| Bottommeost Bench RE 12,00 mRL -38 mRL ]
c] Quantity and guality of water likely to be encountered, the pumping arrangements and

places where the mine water is finally proposed to be discharged
The mine has a catchment area of 100 Ha, and the annual rainfall is around 1475mm averape.
Therefore the accurmulation of water in Lhe mine catchment areas will be around 147.5 thousand XL,
Taking 10% loss of surface run offs and 10% ground precipitation, the net water accumnulated within
the mined out voids is around 118 thousand cu.m. In arder to dewatcer the above accumulated water a
total of & Nos, of centrifugal pumps have been installed with an average de-watering rate of 400 cm/
hr. depending upon an average availability of 3 pumps for around 15 hrs./ day.
At the end of this plan period, the mine will have a catchment area of 200 Ha, Considering the annual
rainfall is around 1475mm average. Therefore the accumulation of waler in the mine catchment areas
will be around 295 thousand KL, Taking 10% loss of surface run offs and 10% ground precipitation, the
net water accutnulated within the mined out voids will be around 236 thousand cu.m. In order to
dewater the above accumulated water a total of 8 Mos. {additional 4 nos) of centrifugal pumps will be
requived with an average de-watering rate of 400 cu.m/ hr. depending upon an average availability of
3 pumps for around 15 hrs./ day.

The accumulated mine water at D-guarry is being pumped out through a serics of centrifugal pumps.
The rermoved minc water is allowed 1o pass threugh an ETP, Similarly the mine water dewatered
fram the F-quarry is alse allowed to pass through another ETP. However, gartand drains have been
nrevided to avert mavement of water into the pit. Garland drains have also baen praviged around
the dump. In the present setup ferrous sulphate and alum solution is blended in the ratio of 5: 1 and
the mixed solution is then allowed to fall over the incoming mine water. Thereafter the mine water

.
(Sunil Kr, Kot Mining Engineer) (&bhinash Kr. Sabu, Geologist)
[((ualified Person) (Qualified Person)
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ic allowed to pass through a series of settling tanks in order to [ncrease the retention time and
ultimately discharged to the natural run off course, Approx. consumpticn of ferrous sul ' ger% 7
per shift comes to around 150kg and 30kg respectively. The feasibility study <g i b T‘-E;:-
Kharagput, in this regard is enclosed as Annexure -37. The zame shall be u:s.t;vnt::Iis};i"eusi?“sw ;
get the feasibility report as per the guide line of SPCB, Odisha Bhubaneswar. Ther

/s Ramky for disposal of the generated sludge at CHIWS, pangalpur, f‘-.ﬁ

The mine drainage plan has been shown in Plate-9 Environment Flan. “*::.EEI'HT- v

d) Describe regional and local drainage pattern, Also indicate annual rain fall, catchments
area, and likely quantity of rain water to flow through the lease area, arrangement far
arresting solid wash off etc.

The mine lease is located in southern part of funnef shaped Sukinda Valley which extends from east

1o weest with the apen end facing west. The northern part of the Sukinda Walley is markod by Daitari

hill range which rises sharply from about 140 m above mcan sea level to more than BOU Rk, Therc

arc peaks exceeding 800 mRL in Daitari hill range. At places Hills are marked by very steep slapes
including bare rocky cliffs. The southern part of the valley is bounded by Mahagiri hill rangs, which
also is very steep and rises to mare than 600 mRL In Mahagiri hill range also there are a few bare

rocky eliffs. The hills are densely forested, The mine lease is between 132 m AL in the naorth and 217

m RL in the south-west and slopes from north to south. The principal drainage channel of the

Sukinda valley is Damsal nala which flows from east fo west and traverses towards north af the lease

area, The drainage patiern of the area is shown in the figure below:-

The details of the rainfali, catchment arca, pumping arrangements etc are given i para. 3.0 (o
above.

!
(Sunil Kr. Kar, Mlning Fngineer) {Abinash Kr. 5atiu, Geologist]
[(Qualified Person) {Qualified Person)
Fawre &)
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4.0 STACKING OF MINERAL REJECT fSUB GRADE MATERIAL AND DISPOSAL OF WASTE

a) Indicate briefly the nature and quantity of top soil, overburden / waste andyﬁﬁaﬁﬂf{\

to he disposed off. fiﬁ  F wy ?}!\

waste/overburden is mainky |1m0l"lltll: innature. ¥ ;5
| i

The mine waste and sub grade mineral generated during the course of mining nﬁar ﬁswn beg
handled separately, These materials wilk be dumped at their respective ear marked pla cé? i‘
South Kaliapani lease only. The dumps shall be formed by retreating method of dumping 50 13 to
facilitate early reclamation. The top sail generated will be reused for afforetation and preparation
mine road,

The year-wise quantity of top seil, overburden/wastes proposed to be gencrated during the proposed '
plan period is given below.

Year Top Soil {cu. m) [ waste {DBISE;’IB} Mineral reject
Reuse/ Storage Baclkfilllng storage Blending Beneficiation
.| Spreading | _ .
2017-18 762390 | NIl Nil 10328625 24617 | NIl
2018-19 56147 | NI Nl | 11967184 | 3g0702 | Mil
2019-20 571230 | Ni Nil 12871763 72453 ¢ Nl )
by} The proposed dumping ground within the lease area be proved for presence or ahsence of

mineral and be outside the UPL unless simultaneous backfilling is proposed or purely
temporary dumping far a short period iz proposed in mineralized area with technical
constraints & justifieation.

Two numbers of external dumps are proposed in the present plan peried. The summary of material
movernent and the location and extent of the dumps are given in the table below

Band Waste Dump | Extent {Local Grid}
Yaatr - Waste Dump Location
Destination
so171n b I W01 West of existing Dump | 950N-160014/-10DE-1200E
& 1w W2 East of existing Dump 1100%-2350M/1350E-2050C

] WD1 West of existing Dump 550N-16G0N/-100E-1200F |
201819 =i WD2 East of existing Dump 1100N-2350N/1350€-2050E

I WD2 West of existing Dump | 1100N-2350N/1350E-2050E
2019-20 | U&IV WDZ | East and West of existing, 1100N-23500,1350E-2050E

..... ] Dump

The details of existing overburden dump is given in the table below

. A
(Sunib Kr. Kar, Mining Engineer} {Abinash Er, Sahu, Geologist)
[Qualitied Porson) {(ualified Person)
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Dump b Extent {Lu::'alégrid] ' Tup fbuttﬁm Desighated Present Remaining
{rmBRL) capacity capacity Guantity
_ _ feum) {cu m) [eu m)
Wil -10DE to 1400E/900M TO | 136.15/273.481 | 57938592 45523169 12415473
17500
The details of existing sub grade dump is given in the table below .
ton,
Dump | Extent (Local gr‘ld‘j Tep /fhottom | Designated Present
[mRL} capacity capacity
. _ _ feu mj | leum)
SGDL | 500C to 915C/1630M TO | 162.84/199.3 | BS0499.69 290499.69 © &
1835M s
sah2 | 13820 to 1555E/727M TO § 170.3/172.4 12070 1000.085 e
843N

The location of proposed dumps have been designed outside the wltimate pit limit.

The generated waste will be disposed off at its ear marked place and the same has been shown in
Plate Mo.-8. The area will be first explored for the underneath ore band, if any. Propasal for the
same has already been made on the chapter of exploration. If the area is falling over tchart/
revenue land, surface right permission of the said area wili be taken. A parapet wall & garland drain
will be constructed all around the periphery. The dump will sxtend to its periphery first and then
retraat backwards in arder to facilitate carly reclamation of atleast its slopes.

The location of duraps arc outside the ultimate pit limit, Two numbers of edtornal dumps are
proposed in the present plan peried. The summary of rmaterial movement and the location and
oxtent of the dumps arc given in the table below

Waste Dump Location

Extent {thal Grid)

West-.i:nf.existing Cump

950N-1600N/-100E-1200E

East of cxisting Dump

1100N-2350N/13506-2050E

Wast of existing Dump

950N-1600M/-100E-1,200F

East of existing Dump

1100N-2350N/1350€-2050F

West of exisling Dumnp

11.00M-2350M/1350E-2050E

Cast and West of existing
[}ump

1100N-2350N/1350F-2050F

Band
Vear Wasi:e Dump
Destination
I Wl
2017-18 — |57 il
T WOl
201819 TEv oz
! WD2
201920 [ &V WD?2
c}

Attach 2 note indicating the manner of disposal of waste, configuration and sequence of
year wise build up of dumnps along with the propusals for protective measures.

All the dumps will be formed be retreating method of dumping,' 5o as to facilitate carly reciamation.
The height of the individual terrace will be 20 m. The bank slape angle considered for desighing the
dump is 37 degrees and the overall slape anglc of the dumps are below 25 dogrees. The capacity of
the individual dumps & guantity proposed to be dumped are given below-

[Sunil Kr. Kar, Wining Enginecr]

[Qualified Person)

Y

[Abinash Kr. Sahy, Geologist]

(Qualified Person)
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Year Waste | Qty. to he Dum'p Bottom | Dump | Toial Terrace height
Cump dumped RL Top height
No. inm? | RL .
1% {errace: 20m
2017-18 WD1 | 5560250 &i‘:‘ilsﬂj 180 | Som | 2" terrace; 20m
) ving 3" terrage: Mhtna,y
L . " . . T
w2 4768375 130 _155 174 40m N T
i ) {varying) Y
5173 1
2018-19 W1 Ba5 90 310 1280m
_ _ 8" terrace’
i WD2 | 5112021 174 194 | 40m | 3"terracc:20m
4% terrace: 20m |
2019-20 Wwpn2 128717683 194 270 Jem c' terrace. 20m -
: 6™ terrace: 16m

& systemnatic study will be undertaken from a institute of repettefor slape stability for dumping of GF
up to the proposcd height. The recormendation of the study will be implemented far safe and
scientific manner of waste dumping,

The detmils of the protective measures envisaged for the dump with year wise proposed
reciamation/ rehabilitation measures are given belaw:-

Year Waste Length  of § Length of | Mo, of settling
Dump garland drain, | retaining wall, | pits
Na. m m
2017-18 W1 800 BOD 1
W02 800 800 1
2018-19 WD1 300 800 1
- WD2 300 800 1
2019-20 wWDL 900 900 1
B WD2 1000 1000 1
Total wpL | 2500 2500 3
WD2 2600 2600 3

Depending upon the drainage pattern of the arca where the dump is located, retaining walls,
parland drain with settling tanks will be pravided in all the dumps. The year wise plans & sections of
all the dumps are given in drawings Mo, PLATE NO.-84 & 3B, The garland drains witl be dug around 1
m beneath the adjoining contour level at the lower peripheral areas of the dump. The width of the
drains shall ba around 1.5 m. The settiing tanks wilt be lacated at the outlet of the gartand drains. It
will of around 3m length with three compartments of around 1m width to arrest the suspended
solids follower with the chamber to arrest any oil particles. The last chamber shall contain the clean
water which will be ultimately discharged. The retaining walls will be of 1m height and 1m width at
the top and around 1.2m at the basc, The retaining wall shall be made of REC/ crated hounder wall
as per requirement. The design detail of the retaining wall and settling tank is chelosed as
Arpexure-39,

{Suni! Kr. Kar, Mining Engincer] {Abinash Kr. Sihw, Geologist)
(Qualified Person) (Oualified Person)
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The protective measurcs constructed for the wastz dump shall be periodically subjected to repair
work for mainienance of the same in good condition.

Besides, it is also proposed to stabilize the existing dead waste dumps with bis-degradable coir geo
textile made of coconut fibre or husk. I facilitates new vegetation by absorhing water and
preventing topsoil from drying out. seeding or plantation is done after hlanketing the colr matting
on the dump stope. They provide dump soil good support allowing natural vegetation to become
established. The Figure 3.1 shows the typical coir matting 10 dump slopes. The Figure 3.2 shows the
process of coir matt blanketing on the dump siopes. First the dump sail slopes are maintained
properly. The seeding is done next. After that the coir matt are placed on the dump with proper

anchar. Then the seadling will soon cover the dump with vegetation which stabilizes the dump mats
and sowing sapds,

=
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Figure 3.2 : process of coir matt blanketing on the
dump slopes

Figure 3.2a : Yegetation on the dump slopes
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[Sunil Kr. Kar, Milting Engineer] (Abinash Kr. Sahv, Geologist)
(Qualified Persen) (Qualified Person)
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5.0 USE OF MIMERAL AND MINERAL REIECT
al Describe briefly the requirement of end-use industry spedfically in terms of physical and
chemical composition.
The are mined will he supplied in the open market to the manufacturers of ferro chrome, The physical
& chemical specifications required bry the buyers are given helow:-
Fines {-10mm), Chips {+10-23mm) & Lumpy {+25-100mm]
Grade- +40%cr2ao3

4]] Give brief requirement of intermediate industries involved in up-gradation of mineral before
its end-use,
Na interrmedlate industry invalved for up-gradation of mineral.

) Give detail requirements for other industries, captive consumption, E}tpfp[_;__.__ _;_i_sfgciated
industtial use etc. /ﬁﬁfﬂ:i" é':}fr;.\ ;
The ore mined will be supplied in the open market to the manufacturers of ferrdgﬁ?&@;&@@ﬁﬁ&@] '
£ chemical specifications required by the buyers arc given below - ‘ﬁ_& 5}}/ :‘{;ﬁs T ,ﬁ\'l';,
Fines {-10rm), Chips{--10-25mm) & Lumps (+25-100m my} ‘: ; ,{Eﬁ?ﬁ%z bﬂ? i,
Grade- +40 crds £, ?b\.\ K%’E-% i }1?1}}:,1'
. 1’;,\?:':;--. ?'?j_* e q‘,l'l_“ ;g_." l,r}
d} Indicate precise physical and chemical specification stipulated by buyers I\:}lﬂiﬂ‘z‘ﬁ _*/:,.e"'
The physical & charmical specifications requived by the buyers are given below:- A
Fines {-10mm}, Chips {+10-25mm) & tumps {+25-100mm})
Grade-+ 40 % Cra0s
d) Give detail of processes adopted to upgrade the ROM to suit the user requirements.

The ROM rocovered arc configured into threa parts, direct ore (+40% crz03), sub grade ore {+10- 40 %
era0s) and rejects {below 10% cryos). The process adopted to upgrade the subgrade ore is by
heneflciation process at COBP.

el The useable mineral recoverad from ROM may not be directly used in any industry and may
heed intermediate progess to suit the user industry in ferms of physical and chemical ;
cormpos/tions.

The ROM rocovered ate configured into three parts, dircet ore (+40% cry03), sub grade ore {+10-40%

crzn) and rejects (below 10% crz0s). The direct ore ls directly sold in market. The subgrade ore is

uperaded in the Chrome ore beneficiation plant{COBP) and the concentrates produccd are sold in the

market, the subgrade are will be stacked and the rejoets will be disposed in external dumps.

N
(Sunil Kr. Kar, Mining 'Engin.en:r] (Abinash Kr, Sahu, Geologist)
[Qualified Porson) (Qualified Persoh}
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The existing Chrome Ore Beneficiation [C0OB) Plant of Odisha Mining Corporation Lln?&&d_‘nt"Bpw.
Katiapani, Jajour district, Odisha, was commilssioned in April 1995 to produce saleable concentrates
by upgrading the beneficiabla sub- grade are. The plant was designed to treat annually 150,000 tons
{dry hasis) of ore analyzing about 33% Cr:0s and produce coarse and fine concentrates with 50-52%
and 51-53% CrQ; content respectively.  The design parameters. were developed hased on
beneficiation study carried oot at the mineral processing laboratory of Bhaba Atomic Research
Centre {BARC), Hydcorabad,
i the plant, the feed material crushed to 18mm, is wet screened at 1mm. The screen oversize is
ground ta 080 150pm/d100 300um in close circuit operation with @ hydro-cyclone. The composite
product comprising cyclone underflow and screen undersize material is de-slimed at about 20-30pm
in a cluster of hydro-cyclones. The de-slimed product obtained as hydro-cyclone underflow is
treated in hydro-sizer, a muli-compartment tecter-bed scparator (TBS). The top size of 4300pm
from the first compartment of the hydro-sizer is recycled to the grinding mill. The coarse fraction
obtaincd from the 2™ to 5™ compartment is the final product of 46-48% Cry04. The fines obtained
from 61 to 9 compartment product of the hydro-sizer and analyzing about 38-40% CraOs was to be
treated in Bartles Maosley Scparator (BME) for production of fine concentrate. Howewver, the BMS
could not be made ta work properly and hence, far some recovery of the fines material, OMC
provided hydro-cyclones in its place. Both sand and finc concentrates are dewatered in pan filters
and stacked in ground stockpite, The original flow sheet is shown in the next page to follow:-

6.0 PROCESSING OF ROM AND MINERAL REIECT i
a} i processing / beneficiation of the ROM or Mineral Reject is p1ann 1,
briefly describe nature of processing f beneficiation. This may indicate %l
feed material and concentrate {finished marketable product), recnveh(a

Modification work was required in this CO8 plant to enable attainment of desired grade of preduct
{50-52 % Cradi) with optimum recovery in coarse and fing toncentrates, For this purpose, open
cireuit operation of the rod mill is planned to be converted to close dircult opcration, as per the
aviginal flow-sheet, by replacing the existing cyclone with a suitable cyclene, This step is envisaged
ta obtain the ground product in a contralled size of 80 150um reguired for a reasonable degree of
liberation. In addition, the coarse product from 2™ to 5% compartment of the Hydra-sizer, which is
coliected in the coarse product sutmp, will be pumped to a bank of twin-start coarse spirals, The
cancentrate fram these spirals will be collected in @ new sump, from where it will be purnped to the
existing coarse concentrate filter to obtain the desircd coarse concentrate product. The tailings
from these spirals will be collected in the existing tailings sump. The fiow sheet indicating the
tnatcrial & water balance of the COBP alongwith the modifications proposed in the existing COBP is
enclosed as Annexyure — 32,

Description of the Mew Chromc Ore Beneficiation (COB] Plant:

The new COBP is proposed to come in the future, The run of mine chrome ore will be treated in the
beneficiation plant to produce cancentrates. The beneficiation plant tailings will be discharged into a
tailings pond, The friable ferruginous typo sub grade ore recoived from nearby South Kaliapani and
Sukrangt mines will be used as foed for the propeoscd beneficiation plant to produce compasite
concentrate of 72,000 tons {annually an dry hasis) with 52% Crats.

~
(Sunil Kr. Kar, Mining Enginesr) (Abinash Kr. Sahy, Geologist)
{Qualitied Persim} : (Qualified Persan)
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Process Flow sheet for existing COB plant _
The heneficiation plant will be located at a right angle aricntation to the existing flant building and
will consist of four major sections — {a) Crushing & storage section {b) Washing & grinding scction {c]
Concentration section and {d) Dowatering & stockpiling section. The chrome ore of -300mm size will .
be directly dumped into a hopper. The ore will be drawn out from the hopper to feed a vibrating
prizely to scatp out the -1Bmm fraction, The grizzly oversizewill be fed te a hammer mili and the
crushed and scalped product will be cotlected in @ crushed ore Storage Bin.
The crushed ore will then be scrubbed in @ drum serubbor and will be fed to a wet vibrating screen of
1mm aperture. The -1mm screen undersize will be cleaned in a spiral classifier and the rake classifier
sand alang with +imm fraction obtained as scroeh gversize will be fed to a rod mill, in close circuit
with a classifying hydro-cyclone for reducing feed ore to d80 size 150pm. Underflow from the
classifying hydro-cyclone will be recycled to the rod mill. The sround product ohtained as overbow
of dose circuit hydro-cycione witl be further trcated in a de-sliming cyclanes. Underflow of de-
sliming hydro-cyclone will be fed to a hydro-sizer and overflow will be collected in the tailings sump.
Overflow of spiral classificr will be fed 1o a set of hydro-cyclones followed by tabling for further
processing.
Underflow of the do-sliming hydro-cyclones wilk be fed to0 a two (2} stage hydre-sizer and will be
classified for obtaining coarse, medium and fine fractions. The stray plus 300 pm fraction ohtained
frarm this equipment will be re-circulated to rad mill by gravity for size reduction. The ¢oarse product
fram hydro-sizer will be processed in spiral concentrator to ohtain cencentrate and tails. The
concentrate will be collocted in concentrate sump and tails from the same will be directly sent to
tailings sump.
The rmedium fraction will be treated in spiral coneentrators for further up-gradation. Concentrate
thus praduced will be collectod in composite concentrate sUmp and the tails will be discharged.
Middling from spiral concohtrators will be reground for further libaration in a regrinding mill and,
then treated in a pair of wet tables to obtain concentrate, middling and tailings fractions.

A
[Sunil Kr. I{ar,&?ﬂng nginecr) [Abinash Kr. Saho, Geologist)
[Qualified Person) (Quatitied Person}
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Concentrate and middling fractions will be coliected in the vompesite concentrate sump, when tho
ore fram South Kaliapant mine is being treatcd. While treating the ore from Sukrangi mine, only
concentrate will he discharged to composite concentrate sump and the middling fraction will be
diverted to the tailings sump.
After de-shirming with hydro-cyclones, fine fraction and overflow of hydro-sizer will be treated in a
spiral concentrator. While treating the ore form Sukrangi mine, the concentrate will be trahsported
. tn the composite concentrate sump and the middling fraction with tailings will be sent to the tailings
sump. During, the processing of South Kaliapani ore, the cancentrate and middling fraction will be
collected in the composite concentrate sump and the tailings will be collected in the tailir_:lrgp{gfrr;};'ﬁ G
The overflow of the spiral classifier will be treated in de-sliming hydra-cyclones, The uﬁiﬁ @gfg_tﬁq,;.}
hydro-cyclones will be directly fed to the tailling sump and the underflow of the same’,ﬁﬂgéfreqﬂl;ﬁﬂ; R
in a pair of wet vibrating tables. Tho concentrate and tailings will be coliected in tjj‘lwa W E.egggr'aﬁz fu-"&. Ir
sump and tailings sump respectively. Compaosite concentrate and tailing from the rbﬁﬁj% G It
b B

afhp
will be processed for dewatering, K“'_,//

ERC .\3"-':".
Concentrate will be pumped from concentrate sump te a concentrate thickener aﬁt@;‘ﬁi

-

S -
concentrate slurry cantaining about 50 per cent soiid will be fed by thickener underflaw pﬁh%&'t&ar?"y
harizontal pan filter. The filter cake obtained from the filter will be delivered to ground stockpiles
through belt conveyar, The filtrate will ke collected in a RCC tank located adjacent to the thickener,
alang with thickener overflow water. Water from this tank will be pumped to a ground water
storage tank to recycle to the systom.

Tails fram tailings sump will be pumped to a tailings thickener. Watar recovercd from tailings
thickener will be recycled to the plant and thickened tailings will be purnped to tailings pond,

The flow sherot indicating the material & water balance for the proposed process is enclased as
Anhexure — 33 2 34

k] Glve a materia! bafance chart with a fiow sheet or schematic diagram of the processing
nrocedure indicating feed, product, recovery, and its grade at each stage of processing.
The existing Chrome are Beneficiation (COf) Fian of Odisha Mining Corporation timited at South
ICakiapari, Jaipur district, Odisha, was commissioned in April 1995 to produce saleable concentrates
hy upprading the low-grade ore. The plant was designed to treat annually 150,000 tons (dry basis) of
_are analyzing about 33% Cr0s and produce coarse and fine concentrate with 50-52% anhd 51-53%
Cr:0; contert respectively. The design parameters were devclaped based on beneficiation study
carried out at the minerab processing laboratory of Bhaba Atomic Research Centre (BARC),
Hyderabad. In the plant, the feed material crushed ta 18mm, is wet screencd at 1Imm, The screen
oversize is ground to DE0 210pm/d100 300pm in close circuit operation with o hydrocyclone.
The camposite product camprising cyclane underflow and screen undersize material is de-siimed at
about 10pm in a cluster of hydro-cyclones, The de-slimed product obtained as hydra-cyclone
uhderflow is treated in hydro -sizer, a multi-compartment tecler-bed separator [TBS). The top size
of +300pm from the first compartment of the hydro-sizer is recycled to the grinding mill. The coarse
fraction ohtaincd from the 2nd to Sth compariment is the final product of 46-48% Cr:0s. The fines
abtained from &th to Sth compartment product of the hydro-sizer and analyzing abaut 38-40% Cry0x
was to be treated in Bartles Masley Separtar {BMS]for production of fine concentrate. However, The
BRAS could not be made Lo werk properly and hence, for some recovery of the fines material, OMC
provided hydro-cyclanes in its place. Both sand and fine concentrates are dewatercd in pan filters
and stacked in ground stockpile. The circuit of the plant ¢ould produce concentrate at about 62%
FECoVEry.

(Sunil Kr, Kor, Mining fngineer) (Abinash Kr. Sahu, Geologist)
{Qualificd Person) {Qualified Ferson}
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Water/Materia! balance chart of existing COBP

Modification work was required in this COB plant to enable attainment of desired grade of product
(50-52% Cry(h) with optimum recavery in coarse fine concentrates. For this purpose , open circult
operation of the rod mill is planned to be converted ta close circuit operation , as per the original
flaw-shest, by replacing the existing cyclone overflow will be directed to sump pump and cyclone
underflow will be discharged in to the hydrasizer by gravity. The close circuit hydrosizer underflow
will he discharged in to the mill for further size reduction. The sizer overflaw will be direcicd 1o same
suimp pump where hydrocyclone overfiow is collected From the sump slurry with-150pm will be
pumped to existing dorracionc for disliming the underflow of doreeclane will be fed ta the jot sizer
{existing hydrosizer) and the coarse praduct of the sizer will be fod to the coarse spiral concentrataor,
the medium fraction will be fed to fine spiral concentrate from the rougher spiral will be fed to
cieaned spival and the concentrate from the cleancr will be collected in fines spiral sump. Coarse
spiral product will be collected in a separate sump. The overflow from the dorroclone, the failing
from coarse spiral, rougher spiral and the tailing from the cleaner witl be directed to existing tailing
thickener and will be discharged in to taiiing dam. The coarse cancentrate and fine concentrate thus
obtained will be filterad in the exisling coarse and fine concentraie filters respoctively.The modified
circuit has bren designed by M/s MBE-CMT, Kolkata to process ROM of 30-35% CryCh ot 2Z8TPH to
produce about 15 TPH of concentrate of about 52% Cr202. The fiow sheet indicating the material &
water halance of the COBP alongwith the maodifications propased in the existing COBP is anclosed as
Annexure — 32,

. t \
[Sunil Kr. Kar, Mining Enginecr] {Abinash Krﬁl‘hu, Geologist)
(Qualified Perscen) {Qualificd Person)
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c) Expiain the disposal method for tailings er reject from the processing plant =TT
The tailings were being discharged through a pipeline and the same has bech s rﬁ]’?ﬁ% ﬂsgr Q:
pian. f Q\\\;’/-‘E_‘UF ﬁ‘-‘*"‘«-‘ ;'I‘t,_
£ “':n e, Q.,.:.; ‘.,L:-;{r{;".,;;"
d} Quantity and quallty of tailings freject proposed to he dispased, si{e an‘E ca;rr;{gﬁy uz;aﬁrng
pond, toxic effect of such tailings, if any, with process adopted to ng rlfp Jwgﬁﬂt

before their dispesal and dealing of excess water from the tailings da ,k.;‘:__x ﬂrurmr St

As per the earlier concopt, the basic engg. document prepared proposed for d15pf15‘£rt of. falhngs
partly as wet tails & dry tails. The same was incorporated in the environment clearancd atedrded to
the lessen by MoEF. But while implementation of the same it was arrived that the engineering
design is nat commercially feasible. Accordingly, the concept was modified and the same was
incarparated in the last appreved SOM. In the new tailing pond, propased to be constricted within
the south katiapani lease, a HDPE lining wili be provided to avoid infiltration of waler helow ground.
On the basis of all the above, steps are being taken by OMC to amend the EC conditions from MoEF
& CCGol.
OMC has already taken action for treatment of tailings penerated from the existing COB Plant along
with the tailings from the proposed new COB plant under construction. Accordingly a site, adjaccnt
to the F-Quarry of south Kaliapani mines of size about 1000m x 200rm has been identified for
construction of a tailing pond along with ETP. The site survey and soil investigation waorks have been
completed under the technical puidance of MECON, Ranchi the technical consultant for this worl.
The hasic engineering work of this proposed tailing pond construction work has been completed by
MECON. The pond will be designed with HDPE liner all alang the pond bottom and U/3 slopes to
provent contarnination of harmful shurry with pround water. It will also be designed to meet the
statutory nerm specifying the limit of total chromium and hexavalent chromium content of effluent
water when discharged into surface water along with other parameters. It has been envisaged that
the proposed pond will be of twa compartment design, cach having a life cycle of 3.8 yrs having
facifity for rectamatian. The location of the proposed tailing pond has been finalized on the
basis of the folipwing assumptiohs:-

s+ Beyond the uitimate pit limit of Quarry — F {Band — IV).

» Topography of the area

»  Minimal risl ta the local community / inhabitants
Application submitted by OMC for amendment of EC in respect of South Kaliapani Mines regarding
shifting of taiting pond has been discussed at the expert appraisal committee. The matier is being
pursued with MoCF & CC,Gol. The information sought by MoEr & CL,Gol has been submitted by Chief
Wild life Warden & ERQ,Rhubaneswar. It is expected the amendment of £C will be obtained very
saon. The forest clearance over the chtire forest area has been obiained from MoEF & CC.Gol & the
same has boen handed over by the Forest dept.,GoO for mining & allied activites. The Agency for
construction of tailing pond along with ETP and slurry handling has bocn finalized  through opcn
tender system. The worle will be awarded after obtaining amendment  of EC with  timc periad for
completion of work as 12 menths. The existing COB plant is non-operational due to non-availability
of tailing pand & after completion of tailing pond the COB piant will be operated.
Generation of tallings:
Thr throughpui capacity of the existing COBP is 3,24,000 MT and that of the proposed COBP
adjoining to the existing one is 1,50,000 MT. Thereforc a total 4,74,000 MT of throughput will
gcnerate 2,40,000 MT of tailings per annum, The details are o5 follows:

[Sunil Kr Kar%n[ng Engineer) [Abinash Kr. Sahn, Geolngist)
{Qualified Person) {OQualified Person}
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Sl Type of material Existing {(MT) | Praposed (MT) Total {fAT]
| 1| Throughput (30-35%Cr203) ©3,24,000 150,000 | 474,000 -

2 | Concentrate {+48-50% Cr203) 1,64,000 70,000 | 2,34,000

3 [Tailing {18-20%cr203) | "1,60,000 80,000 2,40,000

* Rate of Tailing Generatian: 2,40,000 MT

* Thickened slurry disposal {TSDY having 60% salid and 40% water will be adopted,
» Saturated unit weight of tailings: 1.8 gm/ee

* Volume of the settled sediment: 1, 78,475 m3/yr

» Specific Gravity of the tailing slurry; 2.72

Taiting Pond; oS,

* There will be a two pond system separated by an embanknient, K{‘;w,; 1ﬂ: i l_::;\t:_\
3 Pl

* 1 mm HDPE finer will be provided afl along pond bottom and u/s slupesff_i- @:3“ "‘““-’?;5_ -

Jfe b

* Total tailing generation : 1,60,000 ton/ year. dor =

i
» Total arca of tailing pond is 1000m X 200m = 2,00,000 m? (i.e, 20 ha) ‘1

* Raindall intensity : 82.37 mm/hr. \\_._ja %
* Specific Gravity - Slurry: 1.3t0 1.4 ; Salids : 2.7 "’b.zh.g
» Topography: bax: 206 mRL and Min: 172 mRL T

v Levels:

+ Pond-1: TopRL: 189.5 m; Bottom BL: 179 m

Pond-2 : Top RL: 183.5 m; Bottom RM @ 173 m

Free board : 1.5 m

Overflow of tailing pond will go to EHluent Treatment Plapt {ETP) by gravity
Treated water from ETP will be collacted and will be pumped back to COAP.

a) Specity quantity and type of chemicals if any to be used in the praocessing plant.

The accumulated mine water at D-quarry is bring pumped out thraugh a series of centrifugal pUMmips,
The removed mine water is allowed to pass through an ETP. Similarly the mine water dewstered
from the F-quarry is also allowed to pass through another ETP. However, garland digins have hecn
provided to avert movement of water into the pit. Garland drains have alse besan provided around
the dump. In the present setup ferrous sulphate and alum sofution is blended in the ratio of 5:1 and
the mixed solution is then allowed to fall aver the incoming mine water. Thereafter the mine water
is allowed to pass through a series of sattling tanks in order to increase the retention time and
ultimately dischargod to the natural run off course, The feasibility study completed by 11T, Kharagpur,
In this regard s enclosed as Annexure -37. The same shall be established soon after we get the
feasibility repori as per the puide line of SPCB, Odisha Bhubaneswar, '

f) Specify quantity and type of chemicals to be stored on site / plant,

Approx. consumption of ferrous sulphatz & alum per shift comes to around 150kg and 30kg
respoctively,

£} Indicate guantity {cum per day) of water required for mining and processing and sources of

supply of water, disposal of water and extent of recycling, Water halance chart may be
given.

{Sunil Kr. Kanﬁmiﬂg Enginecer) {Abimash Kr. Sahu, Geologist)
(Qualificd Persun) {Qualitied I'crson)
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Water requirement for the projoct in expansian phase is given the following table

Activities Avg, demand {m*/d) | Peak demand
{m/d]
ining aperaf:‘-:-m
Drilting & spraying o 50 65 |
Dust suppressinﬁ | 80 75
_.E'-I:]IJI-Iament,." vehicle washing 70 70
Fit head bath G | 70
Plant operation
Maks up water requirement 1680 1650
Common faciliries ) -
Greenbelt - 80 " 140
Drinking water requirement at mine site 20 120

and Colany
Total 7100 2220

The watcr balance chart is given below
* pary of mine dischurge water from South Kallapawk mine will be treated in adjacent Kalimpanl lesze of DAMCL
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(Sunil Kr. iar, Miing Frngincer) fAbinash Kr. Sahy, Geologist)
[Qualificd Person) fOualified Person)
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7.0 OTHER

a) Site Services
Basic infrastructure is awailable in the mine to facilitate the workings. They are mine offices,
workshap, garage, cxplosives magazine, rest shelter, first aid station, site store, V.T. centre, Time
office, Canteen, 1aboratory, eic.

Flectric Supply

The power requirement far the proposed expansion of the plant has been estimated as 2.76 x 1DE
ke, =

MMagazing
The magazine is lacated within Katarangi lease and is valid upto 31.2,2020 and is Ifq"
the following quantities:- {
{i} Explosives 13t |
{ii) Detanating fuse £ 10000 m "\\
(i} Safety fuse : 40000 m xr“& G i "i
{iv) Detonatar : 44000 Mas. ?r’""’d‘\

Apart fram the above there is a provision of tripartite agreement with third party (named as Agenw]
for supply of explosive from his outside magazine to mines site by his approved type explosive van
for blasting at Mines.
h} Employment Potential;
Considering the statutory requirement and requirerent of various operational departrnents the
estimated manpower reguirement is given in table below.

Manpower requirement

5. No. | Positton Numbers .
1 Graduate Mmmg Engineer p
2 Mines Manager o1
3 Asst. Manaper 4
4 Geologist R 1
3 BAines Forcman -
B MEning M ate 15
.7 | Blaster A
8 ErlastmgI Crew 2
9 .| surveyar R 1
io ot B .
11 hagazine Keeper 1
12 Register Keeper 5
13 Clerical and supervisoiy 29
15 Worlicrs in wurkshclp, plan.’E_F:E_ 665
|16 _}Security ] 13
17 Jothers 128
] I8 5taff Strength of COBR 50

Blready one graduate mining engineer & onc geologist has been appointed for the South Kaliapani
mires as Mining Engr. & Geclogist under rule 55 of MCDR 2017 meeting the prescribed
gualifications i.&. Graduation in Mining Engg. with S years of experience in supervisory capacity &
Post graduation in Geology with & years of professional experience respectivaly.

S

Sunil Kr. Kar, Mining Engineer Ahinash Kr. Sahu, Geologi=e
1 gEng ] (Al 1 wal logist)
{Qualified Person) {Qualificd Person)
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8.0 PROGRESSIVE MINE CLOSURE PLAN UNDER RULE 23 OF MCDR 2017

8.1 Environment Base line informatien:
The present landuse, at the end of scheme period & conceptual stage is given in the table
brlow: '
[ Area, [Ha.)
S.No Heads | Existing Land use at the end of Conceptual
' land use 2019-20 fand use |
1 Area under mining ' 106.00 ) 205,18 ' 315.74
2 [ Overburdenf dump 95.31 157.10 174.99
3 Mineral stmragehuh grade ore 5331 £0.09 13.196
4 |nfrastructure (W orkshop, admn, 13.69 ' 15,86
B Building ETP & COBP) _ 22.13 '
s | Roads 5.65 _ 8.67 0.577
6 | Tailing pond ' 0.00 ' 20 ' 20
|7 | safety Zone ' | (ss7my (5.578] * D578
8 Unteuched tonant land (6.516) * {6.51a) * ;{4 iﬁg 1’*:3_
_ _ 276.96 47317 | oS58RO 5
Note: Excluding * os shown fn the above toble. 1*‘:;3,.’?15\&%. 25
Water regiine AN 53"' ;

\ L. A :

As discussed under 3.2 the leaschold area being in the open mouth of funnel s ot SeairrlUkinda
. ron

vafley), several seasonal and perennial channels flow down from the Daitari hill range. A bahaitriadil
L

range to join the Damsal Nala. A few of the drainage channcls emerging from bahagiri Bl rarpe flow

north and north-west through the South Kaliapani Mine Lease to join the Damsal Nala

Quality of air, water and ambjent noise level

The summarized environmental monitoring repart for half year ending 31.12.2017 has heen enclosed
ac Annexure-20. The month wise emvironmental monitoring reports for last one year has been
enclosed as Annexurc-20. The location detalls and schedule of envirohmental monitoring are giveh
below

Alr Monitering

Wanitoring was carried out for Particulate Matter (PMI2.5), Particulate Matter (PRA10), Sulphur
Dioxide {502), Oxides of Witrogen (NOX) and Caroon Wonaxide (CQh The PM10 &PM2LS was
monitored far 24 hourly, while G2 and NOX were monltored on 4 hourly bases for 24 hours at each
sampling location and CC was monitored using the CO Menitor {or 1 Yir. in a day in each monitoring
ctation twice in a weck, for @ manth. The sampling and analysis of ambient air quality was carricd
out as por the approved procodures by CPCB.

-

(Sunil Kr. Kar, Mining Engincer) [Abinash Kr. Sahu, Geologist]
(Qualified Person) {Qualified Person)
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Ambient Alr Quality Monitoring Stations

Station

Coordinates
Latitude Longituda

TR T

1 ocation
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H : : o e -
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3 Mear UOD Plans o wdeitasteativs Elacls: A5 B o R I N R

4| e Kaliapand®illnge Al X
Neur By hutes : A x i
to | eny MAce & TE AR Ky '

Fugitive Etnisslons Monitoring Stations

Near T Ennisy Huaul Heod
* e Foiusias inp I . TEY S R UERE R AR
a Mene TGNy Haod Bead © TEa Dol T N
L B ATV fear Wl hndgf-.'.— TT AansE |
s oo Eiant mear ez ler FE? EEMALTT N
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Noise Monitoring

The monitoring of noise level was carried out at spedified locations. Ambicnt Nolge |
recarded at hourly intervals for 24 hours, And in case of Work zone, noise manitori 'gl:u
out at hourly intervals for 08 hours, -
Ambient Noise Monitering Locations

o

.'-.:-.1Lnnaﬂon . Station Code

1 Sear Chirizunin Colaoay [ E STMYAE AT | sELVIE ¢S E |
2 [ Wear OM Udlivc ) ) e Covigsar % | $84¥ 48
5 ‘! eav U0V Plane Shdainisesnre Dloek BN
+ eoar Raliapani Viilaze PR S
_:\ I:|._I. '|-"'\- ::-
| I "-I -_.I I.' E I
Wl eate
B I sy — 1 -‘-.-.-ir'n.'..n R T
3 Gapey B eslthor Sdmtrs
t CIE Flas vaniihin Al rsirs o

Surface Water Monitoring

For assessing the water quality, surface water samples were callected. Eight {8} water samples from
four locations {04} were taken in sterilized plastic cans twice 2 month. The samples were analyzed
far essential physical, chemical and bacteriological parameters as per the list enclased in the wark
prder,

(Sunil Kr. Kar, Mining Engineer) (Abinash Kr. Sahy, Gealogist)
(Qualified Person) {Qualificd Person)
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Surface Water Sampling Locations

Coordinate

Hample code Latitude

Alesimiy Pl REny Wil ol - e s e san e e b
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Sl and F oo ) i
slesnine point o dosmzzzesm of :
| S Lramzals ™uln near Cursiany =i SRR EECU R
L L OAIC ETarangand FGuare . ) ] ) ez i
,; QTR
Flow of Water Measurement ""'_-"""»J;- - -*fﬁ‘
e : X .\t_=,
The monitoring of flow of water was carried out monthly once of the springs and &Lr".'c £

present within and adjoining the mining iease arca. The flow of water measureme
at 4 specific locations {04) and is expressed in e/ min,
Flaw of Water Locations

17
Cnnrdmmeu
Latitude Longitade

ERA R LR R R AWaEIG T E
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Flora apd Fauna
The list of Flara and Fauna found in the Forest range (Sukinda range of Cuttack Forest Division) was

collected fram the Warking Scheme of the range available at the Divisional Forest Office for
reference. The list of flora and fauna found in the region was prepared by conducting field survey
and by discussions with concerned Forest Department personne! using the list avaiiable in the
Working Plan as a basc. The phyto-sociclogy of the vegctation {coveoring freguency, density,
abundance and species diversity) in the farest areas falling in core and buffer zone was determined
by conducting field studics in selected arcas (hby laying suitahle sizes of quadrat] falling under the
respeclive Zones.

In this part of the Mahagiri P.F., the forests cansist of grasslands with widely spaced mature trees, of

which, Sal [Shorea robusta), Asan {Terminalia tomentosa), Mahul {tadhuca indica), Mango
{Mangifera indica), Bahada (Terminaiia bellirica) and Tendu (Diospyros mclanoxylon) are prominent.

’N\

{Sunil Kr. Kar, Mining Engincer) (fAbinash Kr. Sahu, Geologist)
{ Qualificd Person) funlified Persan)
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Species of Trees found in Different Areas in fine Lease

Sal [Shoreq robusta) [ sam (Syzvgium cuminfi}

Plasal [Pterocarbls mors upiu) ' Mahula [Madhum'fn dica}

Sirnli (Bombay ceiba) N | Amba {Mangifere indica)

tzan [Terminafio tomentosa) o [ kend {Dicspyros mela noxy.’uh] i
Kurum [Ading covdifolia) o | Dhaura {Anogetssies fatifolio)

Kasi (Bridefia retusa) o " Kumbi [Coraye orboren) '

Sidha {La.gerstrnemiu pcrrw'_,l‘fﬁm‘,l Gamhari {Gmefing arb'orea]

Kangara I:}(}-'Hu splocarpe) . Char (Buchunanio J'crt:'fbﬁaﬁ

Harlda tTérmﬁnuh‘a chebula] ' Kusum {Ssehleichera o.féosp]

Baheda h’e rrinafic be.fh'rj'mfl . bisc, .

Climatic conditions

The study area lies in tropical region where climate is characterised by very hot summers and cool
winters. Summer (s typically from March to June when daily average maximum temperature ranges
from a maximum of 39°C during daytime to a minimum of 322°C at night. Winter is from November
to February when daily average maximum temperature during day goes up to 32°C and minimurm
temperature at night becomes as low as 15°C. The average annual rainfal as recorded at 1MD
observatory at Cuttack is 14753 mm. The Southwest monsoon |asts from mid June to mid
September and the area gets more than 75% of the annual rainfall during this period.

Human settlements

The demography pattern is piven below:-

ltem Study arca, l Share in total pdpulatiun
Bufferzone | (%)
”It?’c:pulﬂtinr-'l
Total 52845
nala 27392 51.83
Female 25453 4817 ]
Households 10436 19.75 )
5C ' 6252 11.83
ST 20318 38.45
Literates 26754 | 50.63
working poputation 19349 | 37.75 ]
Main workers 14740 | 27 89
Cultivators 4449 B.d2
Agril laaurers aElo 6.83
HH ingustry 924 176
Others 5752 10.88 |
| Marginal workers 5208 986

Public buildines, places of worship and menuments
There is ne place of archaeological or religious importance within & km of the lease,
tndicate any sanctuary is located in the vicinity of leasehold

(Sunik Kr. Kar,%ﬁqing Enginecr) {Ahinash Kr. Sahu, Geologist]
[Qualificd Person) {Qualificd Ferson)
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Na sanctuary is located in the vicinity of |easehold. The environment plan of the mine is shown in Plate
Me.-09 :
B2 Impact Assessment: Attach an Environmental Impact Assessment Statement describing
the impact of mining and heneficiation on environment on the following:
| Land area indicating the area likely to he degraded due to guarrying, dumping, roads,
workshop, processing plant, tailing pend/dam, township ete.

The tand Lse pattern at the end of conceptual peried for the total leasc area of 552.457 Ha, is given
below in Table. The conceptual plan is shawn in Plate No.-7 and the ronceptual section is shown in
Mate Mo.-7A.

Area, {Ha.)
5.Mo Heads Existing Land use at the end of | Canceptual
_ land use 2018-20 land use |
1 Area under mining 106.00 205.13 315.74
? | Overburden/ dump ] 531 157.10 17499
3 Mineral storage/sub grade ore 5331 L 60.09 13.196
1 Infrastructure (Workshep, admn. 13.68 15,86
Building ETP & COBP). 22.13 '
5 | Roads - 8.65 867 0577 |
6 ! Tailing pond _ 000 20 _ 20
7 | Safety Zone [5.578) * {5.578) * 5578 |
g | untouched tenant tand (6.516}* {6.516) * 6516
B ' | 276.96 _ 473,17 552.457

Note: Excluding * as shown irt the ahave table.

i) Alr guality
Fallawing measures were proposed for management of air quality:-

» Water sprinkling on haul roads.

s Dense plantation along the safety zone.

s [ooverloading of tippersf Gumpers.

s Provision of wet drillingin the drill machine.

«  Provisions of dust masks to the persons expased to dust,
Apart from the above, reguiar monitaring of the ambient air guatity as per the statutes will he
strictly follawed. . The yesults of the ambient air guality f/ naise guality monitaring reports as
enclosed in Annexure — 20 indicates that the quality parameters arc within the acceptable levels.

iii} water quality

Depending upon the drainage pattern of the arca where the dump is |ocated, retalning walls,
sartand drain with setiling tanks will be provided in alf the dumgs. The quantum of work envisaged
for construction of drains, retaining walls and settling tanks are given in table balow,

W
(Sunil Kr. Kar, Mining Engineer) [Abmash Er. Sahu, Genlogisl)

(Qualified Person} (Qualitied Person)
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Steps for water quality management

[Year Waste Length of | Length of
Cump gartand  drain, | retaining wall,

L | Mo, m m

017-18 ;WD 800 800
W02 800 500

201813 | WD 800 500

| w2 800 800

1201920 | wpt 900 900 |
WD2 1000 1000

Total W01 2500 2500
W02 2600 2600 |

The measures as envisaged abave will be strictly implemented alongwith continued monitoring of
environmental parameter as per the statutes. . The results of the water quality monitering reparis as
cnclased in Annexure- 20 indicates that the guality parameters are within the ar:r:eptable levels.

iv] MNeisa lavels

Due to operation of the HEMM & plant, ambient noisc fevels is likely to increase but the same will be
managed through proper maintemance of the piant & machineries & use of personal protective
equipments.

v Vikration levels {due to blasting}

The blast induced ground vibrations will ke controlled thraugh limiting the charge per delay and use cuf
in-hale delay by NONEL means of inftiation. The blasting frequency will be limited to 3 times par week.
Ground vibration monitoring will be carried out on regular basis.

vi} Water regime
It is 1o be noted that the existing groundwater levels on the hilt top arc well betow the ore-body flaor,
expectedly more than 130m bg). These would therefare remain unaffectad by mining operatmns

o T
wil) Acid mine drainage ;:’(g ot ”_[ﬂfq; Ay
- ol S . g Lo
Not applicable : !,- =& %ﬁﬁ?}?\% “‘t.,ﬁi
ey
l - "ﬂf".r Jﬁ-\.!{‘f_. H
bsi WF OB\ gl E O
viiij  Surface subsidence RN :
i Wooa A S :.'1"1{
T y
Mat applicable EY xf,.) By m‘l‘»‘“,«f‘- .
Yol TFET '5';:.’)
il S0Cio-2CONOIMics S o=

This mining cployment has greatly increased the income levels of the natives. in addition, creation of
comparatively well paid jobs in the area has generated nat only sizeable trade in household supplies
{including vegetables, milk, food, textile, ete) but also some househald employment. | has also
senerated demand for terliary services like transport and repair shops. The impact af mining
pperations in the area on socio-econemic has been a positive ane. The infrastructure of the area
roads, public transport P& facilities and electricity supply, has also improved after the advent of
mining operatian in the area.

X] Histarical monuments ete.

There are na historical monuments or places of archeolopical interest within 5 k1 radius of the

lease. The emvironment plan of the mine is shown in Flate Mo, -09

"\

f5unil Kr. Kar,

ining Engineer)

{Qualified Person)
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g3 Progressive Reclamation Plan :

8.3.1. Mined-Out Land: Describe the proposals to be implemented for reclamation and
rehabilitation of mined-out tand including the manner in which the actual site of the pit wiif
be restored for future use. The proposals may be supported with yearly plans and sections
depicting yearly progress in the activities far land restoration/ reclamation/frehabllitation,
afforestation ete, called “Reclamation Plan”.

25 the mineralized chrome zone still continues below the pit created at the end of year 2019-20, the

excavation wan't be backfilled. Hawever, the slopes of the proposed dump will be afforestated with

massive plantation of 3500 saplings for 3 years of plan period.

83,2 Topsoll Management: The topsoll available at the site and its utilization may ke descried,
The top-sail generated while breaking virgin areas will be to the tune of around 517950 cu.m ina
span of 3 years which will be used for concurrent afforestation over the dumgpe.

3.3 Tailings Dam Management: The steps to be taken for protection and stability of tailing dam,
stabilization of tailing material and [ts utilization, periodic desilting measures to prevent
watet pollution from tailings ete, arrangement for surplus water overflow along with detail
design, structural stability studies, the embankment seepage loss into the receiving
environment and ground water contaminant if any may be described.

OMC has already taken action for troatment of tailings gencrated from the existing COB Plant along

with the tailings from the proposed new COB plant under canstruction. Accordingly a site, adjacent

to the F-Ouarry of south Kaliapani mines of size about 1000m x 200m has been identified for
canstruction of a talling pond alang with ETP. The site survey and soil investigation works have been
campleted under the technical guidance of MECON, Ranchi ~the tochnical consultant for this work,

The basic engineering work of this proposcd tailing pend construction work has been completed by

MECON. The pond will be desipned with HOPE liner all along the pond bottnmr&néﬂ-{-& lopes 1

prevent contamination of harmful slurry with ground water. It will also be. degﬁﬁ %LE‘EQHE

statutary nonm specifying the limit of total chromium and hexavalcnt chrarf'ﬁpm‘gﬁ
watker when discharged into surface water along with other parameters. 1tr[[>’_‘€5

the proposcd pond will be of two compartment design, each having a i §e ofk

facility for reclamation. The location of the proposed tailing pond haﬁbn?e?h e f

hasis of the following assumptions:- \*\xé" ﬂq’lmﬂl‘ﬂ"*_

« Beyond the ultimate pit limit of Quarry —F (Band — V], .
»  Topography of the area
»  Minimal risk to the lacal community / inhahitants

Application submitted by OMC for amendment of EC in respect of South Kaliapani Mines regarding
shifting of tailing pond has bech discussed at the expert appraisal commitlee. The matter is being
pursued with MoEF & CC,Gol.The infermation sought by MoEF & CC,Gol has been submitted by Chief
Wild tife Warden & ERO,Bhubaneswar. It is expected the amendment of EC will be obtained wery
soon. The forest clearance over the entire forest area has been obtained from MoEF & CC,Gol & the
same has heen handod over by the Forest dept.,GoO for mining & allied activites.  The Agency for
canstruction of tailing pond along with ETP and slurry handling has been finalized  through open
tender system. The work will be awarded after obtaining amendment. of EC with  time period for
compietion of work as 12 months, The existing COB plant is non-operatianal due to non-availability
of tailing pond & after completion of the tailing pond the COB plant will be operated.

N -

[(Sunil Kr, Kar, Mining Enginesr) { Ahinash Kr. Sahu, Geolopgist)
fOualified Person) (Qualificd Person)
Pape B
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834 Acld mine drainage, if any and its mitigative measures.
- Mot applicable

means and its moenitoring mechanism, The information on protecti

reclamation and rehabilitation works year wise may be provided as per the following table,
summary of year-wise proposal for item no. 8.3 for the FY 2017-18 to 2019-2020

Cumulative actual Prop. for | Prop, for | Prop fo_
ltems Details carried out till date ) ; .
-18 2018-19 -
) fupto 31.10.2017) | 2°V 20139-20
{Over the
B
(Over the OB dun? <in _
Area afforested (ha) dumpsinan area P 36,44 0019
f8.75% Ha.] an area
orsseha of 875
Dump Ha) .
t 2
MSNIEEMEM | g of saplings planted 2000 Nas. 500 Mos, aboo 30000
L — Mos. | Nos.
. &
Cumulative no of plants 26000 Nos. 26500 6500 76500
o Mos, Mos. | Nas.
- Cost including watch and 1200000 75000 300Q00G | 4500000
v care during the year iNR MR INR M
: Area available far
rehabifitation {ha} WIL NiL NH' ML
Afferestation donefha) NIL NiL | NIL HIL
I Lol
rManagement No of saplings planted in MIL MIL MIL MIL
of worked [ the year :
Cumulative no of plams ML MIL MIL MIL
out benches ' '
Ay other method of NIL NIL NIL NIL
rehabilitation (specify)
Cost IncllLIdIrlg watch and NIL NIL NIL NIL
care during the year
Vaid available for
Backfilting (Lx B = D] pit MIL [ E8 MIL MIL
wise fstope wisc
Retlamation | Vaid fitlcd by waste
- MEL IL MIL
and Rehabili- | /tailings A B N
tation by | Afforestaion on the
backfilling | backfitled area NIL NiL NIL NIt
ti
) Fehabifitation by malilhg NIL NIL NiL NIL
wataer reserum_r _ -
Any other means {specify) NIL _h NIL BIL
Rehabilitatio | Area available {ha) MIL MiL Mt BHL
nof waste | Plantation carried aut .
land within ] {within presant retained MIL ML MIL PIL
..... lease ML area)

{Suni] Kr. War, Mining Fngineer)
(Qualificd Person}

(Abinash Kr. 5ahy, Geologist)
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Cumulative actual {
. Prop. for | Prop. for | Prop. for
Items Detalls carried out till date
| o (Unto 31.10.2017) | 2017-18 | 201819 201920
Plantation carried out -
fwithin surrendercd ML MIL MIL ML
area)
Check dams {within ,”U
retained/ surrendered MiL ML NG
arca) | | iz
Wethod of rehabilitation NIL NIL Mid
Total ho of saplings F: i
planted outside lease - MIL BIL ML
area N
Total cost including watch NIL NIL NIL NIL
and care ) _
Others Total ccr?'.t for monitoring
(specify) of Ambicnt Alr Quality, 25,006,000 5,60,000 5,000,000 £,00,0¢0
water quality ctc. _
Cost towards !
construction of settling
tank, garfand drain & 69,580,000 48,0000 | 48,00,000 | 57.00,000
retaining  wail  around
Dump-1%& 2

LT TR
LAY

8.4  Disaster Management and Risk Assessment: This may deal with  action plan for high risk

accidents  like fandslides, subsidence
seismic activities,

flood, Iundation

in underground mines, fire,
tailing dam failure etc. and emergency plan proposed for guick

evacuation, ameliorative measures to be taken etc. The capability of lessee to meet such
eventualities and the assistance to be required from the local autherity may also be
described.

The objective of on-site disaster management plan for the mine is to in a state of perpetual
readiness through training and development to immediately control and arrest any emergency
sitization so as to avert a full fledged disaster and the consequence of human and praperty damage
and in the event of a disaster still accurring, to manage the same so that the risk of the damare to

life and property in minimized,

OMC have a demand procedure for Emergency Preparedness and Responscs. The emergency
situations arising eut of the situations as defined in the clause shali be addressed in the document,

The salient features are elabarated as below:
Emergency Respanse Organization

Cornmilinication System
Action on the sito
Facilities available at site

Medical treatment for injured personncl’s

Emergency Response Organizalion

(Sunil Kr. Kar, Mining Inginecr)

(Qualilied Persomn)

Pape 82
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v X g R adl

fallowing afficers of the mines will be responsible for co-ordination in case Emcﬁ'ﬁé}ﬁéﬁﬁ'“@?n‘i_@ i I§ o))
_any sections of the minc. _ ) BT, A i]:“* i
Person 3 Responsibility _ NN ﬂﬂ‘;}n\ﬂf
Head of Dcpartment / Mine | Site Controlier B ¥ Behera, RM':“«;‘H’? e
Agent _ N ) _ ‘Mobile Na. Q43REL27E

fines Manager / Shiflt in- | Accident Contraller { | AK Pradhan, Mgr., Mining

charge _ Communication Officer Mablle No. 94374313943

Employee who gives the first § Primary Controller/safety officer Sl Jema, Dy, Mgr., Mining
information about the incident #obile No, B280138317
|/ accident _

F & A Department (HOD) Liaisan Officer L Mansda, Dy. Mgr. Personnel
. iMobile No. 9437335527

Key Personnel and their responsibilities
Site Controller:
v The head of the department / mine agent shall have an awverall responsibility for
controlling the incident / accident and divecting the personnel,
» To prepare a full proof plan for cantrol of accident like, landsides, subsidence flood
and ather natural calamities. '
« Toinform statuotory bodies of the State and Central Government.
e Toinform communication officer about the emergency, contral centre and assambly
point.
s To provide all assistance and call for fire squad, secuirity officer and other services
required for removing / cantrol of danger.
« Toensure that all nocessary persannel assemble at assembiy point.
v Take arrangement for medical treatment to the nersonnel injured serivusly.

Accident Controller:

e Mines manager shall aclk as accident controller) communication officer,

a  Wock rehearsal of management plan prepared for accident.

« To withdraw men / machine fram the affected area with priofity for safety of
personnel, minimize damage ta the machines, environment and loss of material.

¢ Tomake a report based on the facts and figure and submit to the site contrailer.

» To communicate to the site in charge and make arrangement for first aid and
transpartation of the injured personnel,

Primary Controlier:
« To inform the Accident Contrslier / shift in-charge from the nearest means of
commusnication abaut the location and the nature of accidant.
» Toassist in clearing any ohstruction in relief of accident.
e Tacarry out ali instructions of accident controlier.
» Toprovide first aid treatment and communicate to the shift in-charge.

Capakility of Lesses:
following facilities arc available at mine site:
s Public addross system

W
{Sunil Kr. Kar, Mining Engineer} [Ahinash Kr, Sahu, Geologist)
(Qualified Person) (Qualified Persan)
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» Telephone / Mobile handsets

« Runncrs / Mossenger

« Ernergency alarm

v Fire fighting cquipment and accessories with trained manpower
«  Full fledge hospital at a distanee of 4 km from the mine,

= Training centre

s Fire tender

«  Ambulance van

* |esps

85 Care and maintenance during temporary discontinuance: An emergency plan for the
situation of temporary discontinuance due to court order or due to statutory
reguirements or any other unforeseen circurnstances may indicate measures of care,
maintenance and monitoring of status of discontinued mining operations expected to re-
open in near future.

when the rmine is ternporarily discontinued tdue to any unforescen circumstances the following care

and maintenance shall be carvied out:

+ Motice to be served to all the concermed authority.

« Temporary fencing shall cover the mine entrics. :

« Al acress raads/openings to the pit / face shall be clased by parapet wall as per ruke.

e Warming shall be displayed on the ‘Notice Baard’ at approptizte places.

» Security personnel shall be posted at every danger point.

» Mo unauthorized person shall be allowed to enter into the mine wlthaut prior
permission of the management.

«  Garland drain shall be made ali around the mine and dumps to prevent water flow
towards mine for prevention of landslide/side fall and siltation etc. e

« Al men and machingry shall be withdrawn from the mine and sha;}'-ﬁlé"ﬁébﬁpm?f%

L
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(Sunil Kr. Kar, Mining Engineer] (Abinash Kr, Sahu, Gealogist)
{Qualified Person) (Qualified Person)
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3.6 FINANCIAL ASSURAMEE:
The amount calcutated For the purpase of Financial Assurance shawn as below
Area uf. tand uze {in Ha] B e Net area —‘
Addl Area i ;
Area put required : considered as mm::fmd :
5N Type of land use into use at Duri Total Area at fully .
uring calculation
the start of the end of the | roclalmed and
scherne | iod . of financial
plan perlod ) plan perio rehabilitated
e 110,17 period upto assurance
i T ~31.03.20 _
1 | Excavated Arsa 106.00 5913 205,18 0 205.18
2 | Storage for top-sail ] 0.00 _.Doo & (.00
Overburden d 0 '-
3 veratraen ump 0531 61.79 157.10 157,40
4 Mineral storage/ 0
sub grade ore - 5331 6.78 @0.09 60.09
Infrastructure
{Waorkshop, admn.
b o 0
Suilding ETP &
COBF} & Others 13.69. 8.44 2213 22.13
6 |Roads 8.65 0.02 8.67 0 8.67
7 | Railways 0 0.00 0.00 0 0.00
8 | Green belt 0 0.00 0.00 0 0.00
5 Talling pnnq 0 20.00 20.00 0 20.00
i0 ndineral separation 0
| | plang o 0 0.00 000 pog
11 | Township area 0 . n.Oob oo a LA
| Total 27696 | 19821 473.17 o | 473.17

The tetad financial assurance upto 2019-20 will be Rs Rs. 14,19,51,000/-@ Rs.2,00,000/- per hectarc,

The Financial Assurance Plan has been shown as Plate No.-11
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{5unil Kr. Kar, Mining Engincer}
(Qualified Person)
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