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To
Sub;
Ref:
a)
b)
¢)
d)
c)
f)
g)
h)
i)
1)
k)
Sir,

Plot No.149, Pokhariput,
Bhubaneswar,
Odisha-751 020.

s / Date: 14.09.2016

Shri Vineel Krishna, IAS,
Managing Director,

M/s OMC Limited,

OMC House, Bhubaneswar,
Odisha — 751001,

Approval of Modified Mining Plan along with Progressive Mine Closure Plan under Rule-17 of MCR 2016
of Khandabandh Iron Ore Mines of M/s Odisha Mining Corporation Limited over an area of 366.311 HA in
Keonjhar district of Odisha.

Your letter no. 15409/PMC/OMC/2015 dated 01.12.2015,

This office letter of even no. dated 03.12.2015.

This office letter of even no. dated 14.12.2015 addressed to the Director of Mines, Govt. of Odisha. copy
endorsed to you.

This office letter of even no. dated 02.03.2016.

Your qualified person letter no. 11.16.Q76QSOM.IBM dated 23.03.2016.
This office letter of even no. dated 04.05.2016.

Your letter no. 8018/OMC/PMC/2016 dated 0] 062016,

This office letter of even no. dated 07.07.2016.

Your letter no. 10675/0OMC/PMC/2016 dated 20.07.2016.

Your letter no. 12712/OMC/PMC/2016 dated 01/02.09.2016.

Your letter no. 12844/OMC/PMC/2016 dated 07.09 2016,

In exercise of the power delegated to me under Rule 17 (3) of Mineral Concession Rules, 2016 vide Gazette

Notification No. S.0. 1857 (E) dated 18.05.2016. | hereby Approve the Modified Mining Plan including Progressive
Mine Closure Plan of Khandabandh Iron Ore Mines over an area of 36631 | ha of M/s Odisha Mining Corporation
Limited in Keonjhar district of Odisha State submitted under Rule 7 (3) of Mineral Concession Rules. 2016. This
approval is subject to the following conditions:

.

The Modified Mining Plan is approved without prejudice to any other law applicable to the mine area from
time to time whether made by the Central Government. State Government or any other authority and without
prejudice to any order or direction from any court of competent jurisdiction.

The proposals shown on the plates and/or given in the document is based on the lease map /sketch
submitted by the applicant/ lessee and is applicable from the date of approval.

IL1s clarified that the approval of aforesaid Modified Mining Plan does not in any way imply the approval
of the Government in terms of any other provision of Mines & Minerals (Development & Reguiation)
Act. 1957, or the Mineral Concession Rules, 2016 and any other laws including Forest (Conservation)
Act. 1980, Environment (Protection) Act. 1986 or the rules made there under, Mines Act. 1952 and Rule
& Regulations made there under.
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tv. Indian Bureau of Mines has not undertaken verification of the mining lease boundary on the ground and
does not undertake any responsibility regarding correctness of the boundaries of the leasehold shown on
the ground with reference to lease map & other plans furnished by the applicant / lessee.

v. At any stage, if it is observed that the information furnished, data incorporated in the document are
incorrect or misrepresent facts, the approval of the document shall be revoked with immediate effect.

vi. If this approval conflicts with any other law or court order/ Direction under any statute, it shalt be revoked
immediately.

vii. Validity of this document shall expire on the day, as per the provision of MMDR Amendment Act 2013
daled 26.03.2015 oron 31.03.2018 whichever is earlier.

waT&rd/ yours faithfully,

&3 @ fFs / Regional Controller of Mines

Encl: - One copy of approved Modified Mining Plan.

Copy for kind information to:-
I, MECON Limited, RM & Mining Section, P.O. Doranda, Ranchi-834 002, Jharkhand.

2. The Director of Mines, Directorate of Mines, Government of Odisha, Heads of the Department Building.
New Capital, Bhubaneswar— 751001, Odisha along with one copy of approved Modified Mining Plan hy
REGISTERED PARCEL.

\

(M BISWAS)
&g @ fE® / Regional Controller of Mines



MODIFIED MINING PLAN
(UNDER RULE 17(3) of MCR 2016)

&
PROGRESSIVE MINE CLOSURE PLAN

(UNDER RULE 23(B) OF MCDR 1988)

VOLUME - I (TEXT)

IN RESPECT OF KHANDABANDH IRON ORES MINES
LEASE AREA: 366.311 HECTARES

Forest Land Area, Ha —‘
Reserved/ Protected Forest - Nil
Village Forest 97.217
Others (DLC) 209.973
Others {SABIK) 37.999
Total Forest land area 345.189
Non Forest land area | 21,122

MINERAL: IRON ORE
VILLAGE: KHANDABANDH, JAROLI, JALAHARI, GURUDA, JAJANG
TALUKA: BARBIL, DISTRICT: KEONJHAR
STATE: ODISHA
CATEGORY : “A” FULLY MECHANISED (FM) OPENCAST MINES
EXECUTED LEASE PERIOD: 30.11.1963 TO 29.11.1993
DATE OF EXPIRY OF LEASE : 29.11.2033

LEASE RENEWAL | APPLICATION DATE PERIOD EXPIRY DATE
1" RMIL 09.11.1992 20 years 29.11.2013
2" RMIL 14.11,2012 20 years 29.11.2033 |
PROPOSED PLAN PERIOD: 01.04.2013 TO 31.03.2018
LESSEE

M/S ODISHA MINING CORPORATION LIMITED.
ONMC HOUSE, POST BOX NO.- 34, BHUBANESWAR - 751001,
ODISHA, PIN - 751001

PREPARED BY
| Manmohan Nayak PK Bhattacharjee
Mining Engineer & Qualified person Mining Engineer & Qualified person

OMC Ltd. MECON Ltd.
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Odlsha MmmgCorporatmn Limited

M (A GOLD cmmxw SﬂTﬁ-,Pﬁtﬂ‘;

01. The Modifications proposed in the approved mining plan in respect of Khanda!handlh 'ifr
Lease over an area of 366.311 hectares in village Khandabandh, Jarok, Jalahari, ia;éhﬁ\ﬁn_d

Guruda, in Distt. Keonjhar of Odisha state under Rule 17(3) of MCR 20156 has been pmpared b-y
following qualified persons

This is to request the Regional Controller of Mines, Indian Bureau of Mines, Bhubaneswar o malke
any further correspondence regarding any correction of the Medifications proposed in the
approved mining plan with the said qualified person at their address given below:

PK Bhattacharjee, BE{Min} FCC[R)Sr. Manager (Mming) Manmohan Nayak, M.TeckhiMinog) AMREMON), it Sl 1FCE IR !
Raw material & Mining Division Ptanning Cum Momtoring Cell i
MECON Ltd., P.C-Doranda, Ranchi — 834002 OMC Ltd., Bhubaneswar- 751001 il
Tel.No. 0651-2483645 Tel.No. 0674 — 2377538 i
Fax No. 0651-2482189, 2482214 Fax No. 0674-2391629, 2396832, 2394772 ii

e-mail: mining@meconlimited co.in e-mail: immcon_mine @yatoeo oo if

We hereby undertake that all modifications / updating as made in the said Modifications [proposed
in the approved mining plan by the said qualified persons be deemed 1o have been made with our
knowledge and consent and shall be acceptable on us and binding in all respects.

02. We undertake to implement CCOM’s circular no. 2/2010 (addendum) regarding system of
construction & maintenance of boundary pillars. The Modified Minring Plan dotument has lbeen
prepared adopting the lease boundary as per the authenticated lease plan and the lamd schedule
authenticating 345.189 Ha. of forest land {307.190 Ha. as per HAL & 37.999% Ha. as per SARIK
settlement) by the Tehsildar.

03. It is certified that the Progressive Mine Closure Plan of Khandabandh iron Ore Mine of The Qdisha
Mining Corporation Ltd, Odisha, Bhubaneswar over an area of 366.311 hectares compiies with all
statutory Rules, Regulations, Orders made by the Central or State Government, Statuiory
Organization, Court etc. which have been taken into consideration and wherewver amy specific
permission is required, the Lessee will approach the concerned authorities.

The information furnished in the Progressive Mine Closure Plan is true and correct to the lbest of
our knowledge and records.

»

04.  The provisions of Mines Act, Rules and Regulations made there under have been observed jim the
Modifications proposed in the approved mining plan over an area of 366211 hectares in Keomjhar
district of Odisha State belonging to Khandabandh Iron Ore Mine and where spedific permmissions
are required, the Lessee will approach the DGMS. Further, standards prescribed by DGMS tm
respect of miners’ health will be strictly implemented.

05. We do hereby undertake to complete exploration in respect of entire ML area over 366.311 Ha. of
Khandbandh Iron Ore lease in time bound manner in accordance with Ministry of Mimes letter
No0.10/75/2008-MV dated 23.12.2010.

2

\\U\\l&, .
Place : Bhubaneswar R Vinee Krishina, LAS,
Date : Managing Director & Qwner of the Mine

gistered Office : OMC House, Bhubaneswar- 751001, India. Tel: 0674-2377400/2377401, Fax: 05674-2395882, 23622, wanm.bmolsd in
CIN: U131000R19565GC000313



CERTIFICATE

The provisions of the Mineral Conservation and Development Rules 1988 have been
cbserved in the preparation of the Modified Mining Plan for Khandabandh iron ore
Lease over an area of 366.311 Ha, of M/s Odisha Mining Corporation Limited, in
Villages - Khandabandh, Jaroli, Jalahari, Jajang and Guruda in Distt. Keonjhar of
Odisha state and whenever specific permissions are required, the applicant will
approach the concerned authorities of iIndian Bureau of Mines.

The information furnished in the Modified Mining Plan is true and correct to the best

of our knowledge.

Place: Bhubaneswar {(Manmohan Nayak)
Date: 2.9.2016 (Mining Engineer, Qualified Person)
OMC Limited, Bhubaneswar - 751001



MODIFIED MINING PLAN

OMG OF KHANDABANDH IRON ORE LEASE {366.311 HA.)
LESSEE: THE ODISHA MINING CORPORATION LTD.

VOLUME - | (TEXT)

CONTENT
Description Page No.
Cover Page 1-1
Content 2-2
Consents & Certificates from the Applicant 33
Certificate from the QP's 4-5
List of Annexure 6-7
List of Drawings 8-8
Modified Mining Plan 9-76
fntroduction 9-11
General 12-13
Location And Accessibility 14-16
Details Of Approved Mining Plan / Scheme Of Mining 17-20
Geology And Exploration 21-50
Mining 51-66
Mine Drainage 67-68
Stacking of Mineral Reject/Sub Grade Material and Disposal of Waste 69-71
Use of Minerals and Mineral Rejects 72-73
Processing of ROM and Mineral Reject 74-75
Other 76-76
Progressive Mine Closure Plan under Rule 23{B}of MCDR 1988 72-94
Environment Base line information 77-78
Impact Assessment 78-82
Progressive Reclamation Plan 82-87
Disaster Management and Risk Assessment 87-94
Financial Assurance 95-85
h—

{Qualified Person)
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CERTIFICATE

The provisions of the Mineral Conservation and Development Rules 1988 have been
observed in the preparation of the Modified Mining Plan for Khandabandh Iron ore
Lease over an area of 366.311 Ha, of M/s QOdisha Mining Corporation Limited, in
Khandabandh, Jaroli, Jalahari, Jajang and Guruda villages under Barbil Tahsil of
Keonjhar district of Odisha state and whenever specific permissiens are required, the
applicant will approach the concerned autherities of Indian Bureau of Mines.

The information furnished in the Modified Mining Plan is true and correct to the best of
our knowledge. '

& _—
- / -
Place: Ranchi (PK Bhattacharjee)
Date: 1.9.2016 (Mining Engineer, Qualified Person)

MECON Limited, Ranchi — 834002



MODIFIED MINING PLAN
OF KHANDABANDH IRON ORE LEASE (366.311 HA.)

LESSEE: THE ODISHA MINING CORPORATION LTD.

LIST OF ANNEXURES
Description
List of Board of Directors
Relevant extract from the minutes of the 416" meeting approved by Board 5 220
regarding appointment of Nominated Owner
Photo Id & Address proof of the Nominated Owner 3 3-4
Undertaking of Board of Directors regarding their working in other 4 5.17
firms/company/Qrganisation under Section 184 (1) and Rule 9(1)
Certificate of incorporation 5 18-18
List of leases held by the applicant in India 6 19-20
Copy of Lease deed 7 21-63
Copy of the acknowledgement (Form-D) & application (Form-J) for 1%
8 64-69
renewal of lease for 366.311 Ha lease area.
Copy of the acknowledgement (Form-D}) & application (Form-J) for 2™ 9 20-74
renewal of lease for 366.311 Ha lease area.
Copy of the Approval letter of last modified mining scheme 10 75-76
Land Schedule 11 77-84N
Copy of acknowledgement form submitted for forest diversion 12 85-85
Copy of permission letter of Deputy Director of Mines for working in non
13 86-86
forest land
Copy of permission letter of Deputy Director of Mines for working in non
14 87-88
forest land & DLC Broken area
Copy of environment clearance letter 15 89-97
Copy of the consents to establish & operate from SPCB 16 98-113
Copy of the surface right permission letter 17 115-116
Permission letter of IBM to the pl & i h
er |15| ero prepare the plans & sections on scale other than 174 117-117
prescribed scale
Copy of the NABL certificates & reports 178 118-516
Copy of the last bank guarantee paid 18 517-519
A
(Qualified Person) (Qualified Person)
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MODIFIED MINING PLAN
n“c OF KHANDABANDH IRON ORE LEASE {366.311 HA.)
=

LESSEE: THE ODISHA MINING CORPORATION LTD.

{Qualified Person)
Page 7 of 95

{Quaiified Person)

Copy of the environment monitoring report 15 520-546
Copy of Qualification & experience certificate of Qualified Persons 20 547-548C
Copy of the violations raised by IBM and its compliance report 21 549-559
Details of the deposit-wise resources/Reserve established at 45% Fe Cut off 27 $60-563
for Khandabandh Iron Ore Mines
Calculation of production of Ore, Subgrade & Waste from Khandabandh Iron 93 C64-565
Ore Mines for year 2015-16
Calculation of production of Ore, Subgrade & Waste from Khandabandh Iron 24 566-566
Ore Mines for year 2016-17
Calculation of production of Ore, Subgrade & Waste from Khandabandh Iron 2t £67.560
Ore Mines for year 2017-18
Feasibtlity report 26 570-594
Process flow sheet of proposed Crushing & Screening Plant 27 595-595
Typical Design of Retaining Wall, Garland Drain & Settling Pit 28 596-596
Copy of the forest permission for Drilling Boreholes 29 597-598
Copy of Form — ] for permission of drilling borehaoles 30 599-604
Copy of Form K of bareholes 31 605-1342
Copy of Work Order issued to exploration agency for drilling 32 1343-1351
Copy of Payment Details to exploration Agency 33 1352-1400
Typical Photographs 34 1401-1403
Surveyor Certificate 35 1404-1405
Copy of common boundary working permission granted by DGMS 36 1406-1407
Typical Engineering design of check dam 37 1408-1408
c F - - . ' -

opy. of the letter recen_.fed from Director of Mines, Govt, of Qdisha for 38 1409-1409
handing aver the authenticated DGPS map

-




MODIFIED MINING PLAN
OF KHANDABANDH IRON ORE LEASE (366.311 HA.)

LESSEE: THE ODISHA MINING CORPORATION LTD.

LIST OF DRAWINGS

Description of Drawing Drawing No.
Key Plan MEC/Q76Q/11/16/01
Precise Area Plan (Geo-referenced Cadastral Map) MEC/Q76Q/11/16/02
Criginal Lease Plan MEC/Q760Q/11/16/02A
Geological Plan MEC/Q76Q/11/16/03 to 3G

Geological Cross-sections

MEC/Q76Q/11/16/04A to 04G

Surface Plan {As on 30.08.2014) MEC/Q76Q/11/16/05 to 5B
Pit Development Plan at the End of FY 2015-16 MEC/Q76Q/11/16/06

Pit Development Plan at the End of FY 2016-17 MEC/Q760Q/11/16/07

Pit Development Plan at the End of FY 2017-18 MEC/Q76Q/11/16/08
Camposite Pit Development Plan MEC/Q760Q/11/16/08A
Year-wise Pit Development Sections for Deposit | (Quarry 1) | MEC/Q76Q/11/16/09
Year-wise Pit Development Sections for Deposit V MEC/Q760/11/16/10
Year-wise Pit Development Sections for Deposit VI MEC/Q76Q/11/16/10A
Conceptual Plan MEC/Q76Q/11/16/11
Conceptual Pit Section MEC/Q76Q/11/16/12A to 12F
Year-wise Waste Dump Plans & Sections MEC/Q76Q/11/16/13
Conceptual Waste Dump/Backfill Plans & Sections MEC/Q76Q/11/16/13A
Environment Plan MEC/Q760Q/11/16/14
Environment Management Plan MEC/Q76Q/11/16/15

Progressive Mine Closure Plan

MEC/Q76Q/11/16/16 4 1¢ 1

L

{Qualified Person)
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MODIFIED MINING PLAN
c OF KHANDABANDH [RON ORE LEASE (366.311 HA.)

LESSEE: THE ODISHA MINING CORPORATION LTD.

INRODUCTION

Khandabancdh Iron ore lease is owned by M/s Odisha Mining Corporation Limited (OMC Ltd.), A Gold category
Govt. of Odisha Mining PSU. Khandabandh Jron ore lease of M/s Odisha Mining Corporation is located in
village Khandabandh, Jaroli, Jalahari, Jajang and Guruda under Joda PS, Barbit Tahsil and Champua subdivision
of Keonjhar district of Odisha state between latitude 21°55'40.27579”N-21°5729.90066"N & longitude
85°23'12.66888"EF — 85°24’51,95389”'F and is covered by survey of India toposheet no. 73 G/5.

Status of Lease

Lease deed for Khandabandh lease was executed on 30.11.1963 for a lease area of 366.311 Ha for a pericd of
30 years. Copy of lease deed for Khandabandh lease is enclosed at annexure 7. Subsequently, application for
1* RML was made on 09.11.1992. Copy of Form D & Form J for 1% RML of Khandabandh lease is given at
annexure 8. Application for 2" RML was made on 14.11.2012. Copy of Form D & Form I for 2™ RML of
Khandabandh lease is given at annexure 9. As per Mineral {Mining by Govt. Company) Rules 2015, the lease is
deemed to be extended till 29.11.2033.

Status of Environment clearance

Environment clearance for the lease has been granted by MoEF vide letter no. J-11015/1081/2007-1A.1{M)
dated 15.12.2008 for a rated iron ore production capacity of 1.0 million tonnes per annum. A copy of the
same is enclosed as Annexure- 15).

Status of Forest Clearance

DFO, Keonjhar has granted permission for conducting mining operation in 71.781 Ha of non forest land and
113.746 Ha of broken up DLC forest area vide letter no. 7565 dated 27.08.2010. Copy of cover letter of
application submitted for forest diversion is given at annexure 12. The lessee has obtained permission from
the office of Deputy Director of Mines, Joda for working in non forest land vide letter no 7559/Mines dated
26.12.2012. Copy of the same is enclosed as annexure 13. The lessee has also obtained permission from the
office of Deputy Director of Mines, Joda for working in non forest land and DLC Broken land vide letter no
7565/Mining, Keonjhar dated 27.08.2010. Copy of the same is enclosed as annexure 14,

The process of estimation of total forest land (including sabik forest land) has been initiated. The total forest
land has been assessed by the Tahsildar and the same has been forwarded to DFO, Keonjhar. Copy of the
same has been enclosed as Annex.-11. Fresh application for diversion of the forest land will be accordingly
subrnitted by OMC ance the same has been authenticated by the concerned officials of the state government.

Status of Consents from State Pollution Control Board

Consent to operate was valid till as 31.03.2013. Consent to establish has been granted by State Pollution

Control Board on 26.04.2011 for 1.0 Million tonnes of Iron ore per annum and was valid till 25.04.201%,§op\(§\)
q

of the Consent to Establish & Consent to Operate is enclosed as annexure 16. é@& o
Q&

Status of Surface Right <

The lessee has surface right over an area of 343.606 Ha. Copy of letter of grant of surface pi R'Eermission is

given in annexure — 17. Copy of land schedule is given at annexure 11,

&g
REG:OIY\L CONTROLLER OF Mine .
/Hé?u QT &3
(Qualified Person) @ U OF MINES
ANESWAR
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MODIFIED MINING PLAN
oMc OF KHANDABANDH IRON ORE LEASE (366.311 HA.)
R

LESSEE: THE ODISHA MINING CORPORATION LTD.

Common Boundary Working Permission
The lessee has been also granted common boundary working permission with Jarouri Iron & Mn Mines of M/s
Kalinga Mining Corporation near lease pillar 16 to 26 by DGMS vide letter no R/4768 dated 11.12.1995. Copy
of the same is enclosed as annexure 36. Initial working has been carried out near pillar 23 to 26. The
area has been fenced off & boundary pillars have been erected at site.

Status of Approvals under MCDR
Mining plan alongwith PMCP for 1% lease renewal period prepared under Rule 24A of MCR 1960 & MCDR 1988

was approved by IBM. The mining plan was valid till 2007-08, In the meantime, modification to mining plan
prepared under Rule 10 of MCDR 1988 for last three years i.e. 2005-06 ta 2007-08 was approved by IBM vide
letter no. 314(3)/2006-MCCM(C)/MP-6 dated 232.10.2006. The modified mining plan was valid upto
31.03.2008. Scheme of Mining under rule 12 of MCDR 1988 was approved by IBM vide letter no. 314(3)/2008-
MCCM(CZ}/MS-36 dated 18.06.2009. The scheme of mining was valid upto 31.03.2013.

Subsequently, modification to scheme of mining for period 2011-12 to 2012-13 was prepared under rule 10 of
MCDR 1988 has been approved by IBM vide letter no. 314{3)/2011-MCCM(CZ)/MS-27 dated 11.11.2011. Copy
of approval letter of modification to scheme of mining is enclosed as annexure 10. Presently mine is not
working since 05.01.2010 due to want of forest clearance.lBM issued violation regarding non submission of
the scheme of mining document for the period 2013-14 to 2017-18. OMC was not able to prepare the above
document due to want of lease plan authenticated by competent authority of state govt. However, scheme of
mining for the period 2013-14 to 2017-18 was submitted to IBM by lessee. IBM asked to submit the gec-
referenced lease plan duly authenticated by competent authority of state govt. in arder to comply with the
requirement joint boundary survey was conducted by state Govt. & accordingly geo-referenced lease plan has
been prepared by State Govt. which has been handed over to OMC vide letter no. I1{A)-03/93-9830/MD dated
13.11.2015. Copy of the letter received from Director of Mines, Govt. of Odisha for handing over the
authenticated DGPS map is enclosed as annexure 38. Accordingly present document is submitted for period
ending upto 31.03.2018 after receipt of Geo-referenced Lease plan from the Director of Mines, Govt. of
Qdisha.
The ML area granted, RML applied area at different points of time in chronological order is given in
the table below:-

S.No Event with justification, if any Remarks

1 Lease deed for Khandabandh was executed on | Lease Period : 30.11.1963 to 29.11.1993

30.11.1563 for a lease area of 366.311Ha for a
period of 30 years.
2 The 1% lease renewal application to State Govt. | 1% RML Period : 30.11.1993 to 29.11.2013
was made on 09.11.1992 for a period of 20 years.

3 The 2™ lease renewa! application to State Govt. | 2™ RML Period : 30.11.2013 to 29.11.2033
was made on 14.11.2012 for a period of 20 years. | as per Mineral (Mining by Govt. Company) Rules
2015

Details of |ast approved documents in chronological order is given befow.

rS.Nc:.v Document & Rule No. Details of Approval \;a(::i;;y Remarks
Mining _plan .along with Mining Plan was approved by the . Mining Plan prepared
1. progressive mine closure Controller of Mines, Indian Bureau valid upto for 1% lease renewal
plan under rule 24A & Rute , ! 31.03.2008 .
23 (B} of MCDR, 1988, of Mines period
5 Modification to mining plan | Approved by IBM letter no. | Valid upto | Modification period :
| ) & PMCP jprepared under 314(3)/2006-MCCM(C)/MP-6 31.03.2008 | 2005-06 to 2007-08

(Qualifie‘&'berson) (Qu#l{}cu’erson)
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MODIFIED MINING PLAN

OF KHANDABANDH IRON ORE LEASE (366.311 HA.}
LESSEE: THE ODISHA MINING CORPORATION LTD.

S5.No Document & Rule No. Details of Approval Vahf"tv Remarks
period

Rule 10 & Rule 23 (B) of | Nagpur dated 23.10.2006. Reason Due to

MCDR 1988 respectively. production
enhancement for last
three years of scheme
period.

Scheme of Mining & PMCP .

A by IBM .

3 prepared under rule 12 & sz{g)jigOS?MCCM\(”CdZt)E/rﬁ;E;; no Valid upto | Period : 31.03.2008 to
23 (B). of MCDR 1988 dated 18.06.2009 31.03.2013 | 31.03.2013
respectively .

Modification Period :
Modjification 1o scheme of . 2011-12to 2012-13.
mining & PMCP under rule Approved by IBM vide letter no. Valid upto Reason Production

4, 314(3)/2011-MCCM(CZ)/MS-27 enhancement & or
1 2 .03.

0 & 23 (B) of MCDR 1988 |\ 0 1'11 11.2011. 31.03.2013 | o mplying the

respectively.

violations pointed out
by IBM

As per Mineral (Mining by Govt. Company) Rules 2015 the |ease is deemed to be extended till
29.11.2033. Therefore, present submission is a Modified Mining Plan under 17(3) of MCR 2016 for an
area of 366.311 Ha. and for the period from 01.04.2013 to 31.03.2018 along with progressive mine
closure plan prepared under rule 23(B) of MCDR 1988 in the new universal format prescribed by IBM. All
the annexure referred above and anywhere in this document have been enclosed as a separate volume,
namely volume Il {Annexure).

(Qualified Person)
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MODIFIED MINING PLAN
OF KHANDABANDH IRON ORE LEASE {366.311 HA.)

LESSEE: THE ODISHA MINING CORPORATION LTD.

1.0 GENERAL

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

Registration No. of OMC Ltd. under Rule 45
Address

District
State _
Pin Code
Phone
Fax

Gram
Telex
e-mail

b) Status of the applicant
Private individual
Cooperative Association
Private Company

Public Company

Public Sector Undertaking
Joint Sector Undertaking
Other {pl. specify)

S e
Shri Vineel R Krishna, Managing Director & Nominated
Owner
Cdisha Mining Corporation Limited, Bhubaneswar.

A list of board of directors is enclosed as Annexure — 1.

A copy of the relevant extract from the minutes of the 416"
meeting approved by Board regarding appointment of
Nominated Owner of the mine is enclosed as Annex. — 2.

A copy of photo id & address proof of the nominated owner of
the mine is enclosed as Annexure — 3.

Undertaking of Board of Directors regarding their working in
other firms/company/organisation under Section 184 (1) and
Rule 9(1} is given in annexure 4.

The number of state-wise leases already held by the
applicant/ applied for, indicating the type of minerals, areas,
location etc is enclosed as Annexure — 6.

IBM/4265/2011

OMC House, Post Box No. 34
Bhubaneswar - 751001

Keonjhar

Odisha

751001

0674-2393431, 2395689, 2393339
0674-2391629, 2396889, 2394772

info@orissamining.com

No
No
No
No
Yes
No
Not Applicable

Certificate of incorporation is enclosed as Annex. — 5.

¢) Mineral(s} which is / are include in the
prospecting license {For fresh grant}

d) Mineral(s} which is / are include in the
lease deed

e} Mineral{s) which the applicant flessee
intends to mine

(Qualifie}%:son)

Not applicable

Iron ore

Iron ore

(Qualiﬁéerson)
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MODIFIED MINING PLAN
OF KHANDABANDH IRON ORE LEASE {366.311 HA.)

LESSEE: THE ODISHA MINING CORPORATION LTD.

- "q._l s - i_“s ﬁ&
f) Name of Recognised Person under rule 15{1) of MCR, 2016 or a Person employed under clause (c)-otSib

rarast

rule (1) of rule 42 of MCDR, 1988 (Applicable for Scheme of Mining only) preparing Mining Plan:

Name of the RQP preparing the mining
plan

Address
Phone
Fax

e-mail

Telex

Registration No.

Date of grant / renewal
Valid upto

L

(Qualified Person)

Manmohan Nayak, Manager {Mining),
Mining Engineer & Qualified person
OMC Limited

lointly with

PK Bhattacharjee, Sr. Manager (Mining),
Mining Engineer & Qualified Person
MECON Limited, Ranchi

Copy of the documentary proof of educational qualification &
experience certificate of qualified persons is enclosed as
Annexure — 20. _

OMC House, Post Box No. 34, Bhubaneswar — 751001

&

MECON Limited, P.O — Doranda, Ranchi — 834002, Jharkhand
0674 — 2377538

&

0651 - 2483645

0674-2391629, 2396889, 2394772

&

0651 - 2482189, 2482214

immcon_mine@yahoo.co.in

&

mining@meconlimited.co.in

NA

NA

NA

A/

(Qualified Person)
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MODIFIED MINING PLAN
OF KHANDABANDH IRON ORE LEASE (366.311 HA.}

LESSEE: THE ODISHA MINING CORPORATION LTD.

2.0 LOCATION AND ACCESSIBILITY
a) Lease Details (Existing Mine)
E/Iai::ee of Khandabandh Iron ore lease (Lease Area: 366.311 Ha)
Khandabandh Iron ore lease of M/s Odisha Mining Corporation is bounded between latitude
21°55°40.27579”N to 21°57°29.90066”N & longitude 85°23'12.66888"E to 85°24’51.95389”'E and is
covered by survey of India toposheet no. 73 G/5.
DGPS readings of the boundary pillar co-ordinates is given below:-
Coordinates of Lease Boundary Pillar
Pillar Coordinates Pillar Coordinates
No. Longitude Latitude No. Longitude Latitude
1 85°23'13.30619" | 21%55'40.27579" 31 85°24'40.80459" | 21°56'51.31991"
2 85°23'13,11180" | 21°55'52.18284" 32 85°24'39.87412" | 21°56'47.12059"
3 85°23'12.86358" | 21°55'58.05815 33 85°24'39.31236" | 21°56'44.42352"
4 85%23'12.66888" | 21°56'05.88592" 34 85%24'38.60550" | 21°56'41.32543"
5 85°23"16.81635" | 21°56'11.18619" 35 85%24'36.75892" | 21°56'32.90762"
6 85°23'23.46556" | 21%56'20.12635" 36 85°24'35.82321" | 21°56'28.58692"
7 85°23'29.88330" | 21°56'28.20126" 37 85°24'35,43823" | 21°56'26.86672"
8 85°23'32.39013" | 21%56'31.19654" 38 85°24'30.50658" | 21°56'26.86805'
9 85°23'37.53236" | 21°56'38.07667" 39 85°24'23.13630" | 21°56'26.86696"
10 85°23'41.89188" | 21°56'43.69220" 40 85°24'12.93082" | 21°56'26.86508"
Lat/long of 11 85%23'45.49768" | 21%56'48.34145" 41 85%24'10.72753" | 21°56'26.86211"
Z”V . 12 85°23'47.05635" | 21%56'53.85913" 42 85°24'10.72865" | 21°56'26.27495"
gr‘n: ary 13 85°23'49.91310” | 21°57'03.94991" | 43 85°24'10.74418" | 21°56'20.32327"
point. 14 85°23'52.39468" | 21°57'12.76529" a4 85°24'10.72153" | 21°56'10.65889"
15 85°23'55.59292" | 21°57'24.09037" 45 85°24'06.97034" | 21°56'10.65783"
16 85°23'57.25111" | 21°57'29.90066" 46 85°24'03.16530" | 21°56'10.65460"
17 85°24'03.19670” | 21%57'21.50948" 47 85°24"00.83658" | 21°56'10.66178"
18 85%24"10.94305” | 21°57'18.35506" 48 85°23'57.80302" | 21°56'10.69395"
19 85°24'11.95806" | 21°57'17.97961" 49 85°23'55.25931" | 21"56'07.73185"
20 85"24'14.55316" | 21°57'16.95559" 50 85°23'51,78673" | 21°56'04.77728"
21 85°24'20.94624" | 21°57'14.46297" 51 85°23'50.23275" | 21°56'04.84835"
22 85°24'25.34119" | 21°57'12.73484" 52 85°23'47.65882" | 21°56'06.20627"
23 85%24'31.65188" | 21%57712.99016" 53 85°23'41.92962" | 21°56'06.52837"
24 85°24'37.90813” | 21°57'13.26421" 54 85°23'36.09474" | 21°56'07.18207"
25 85%24'47.46136" | 21°57'13.62503" 55 85°23'31.78817" | 2156'05.69143"
26 85%24'51.01641" | 21°57'13.76590" 56 85°23'27.66798" | 21°56'04.25456"
27 85%24'51.51488" | 21°57'03.88004" 57 85°23'26.17620" | 21°56'03.47264"
28 85°24'51,95389" | 21°56'54,92122" 58 85°23'24.71997" | 21°56'00.95219"
29 85°24'45.86016" | 21%56'54.67076" 59 85%23'21.18060" | 21°55'55.66431"
30 85°24'43.20871" | 21°56'51.00238" 60 85°23'18.58586" | 21°55'51.50094"
30.11.1963

Date of grant

of lease

(Qualifiea Person)
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MODIFIED MINING PLAN
omc OF KHANDABANDH IRON ORE LEASE (366.311 HA.}

LESSEE: THE ODISHA MINING CORPORATION LTD.

Application S E T /QQE

Details Date of Period
LSRN~

Period/Expiry Letase Deed Execution 30.11.1963 | 30 years from 30.11.1963 T 29771.1993

Date 1% RML 09.11.1992 | 20 years from 30.11.1993 29.11.2013
20 years from 30.11.2013 as per

2" RML 14.11.2012 | Mineral (Mining by Govt.| 29.11.2033

Company) Rules 2015

Name of M/s Odisha Mining Corporation Limited

lease holder

Address OMC House, Post Box No. 34

Bhubaneswar — 751001, Odisha

Tel. 0674-2393431, 2395689, 2393389

Fax 0674-2391629, 2396889, 2394772

e-mail immcon_mine@yahoo.co.in, info@orissamining.com

Mobile +919437260607

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

Forest (Specify) Area, Ha Non Forest (Specify) Area, Ha
Reserved/ Protected Forest Nil Waste Land

Village Forest 97.217 Grazing Land

Others (DLC) 209.973 Agriculture Land 21.122
Others (SABIK) 37.999 g:‘:cr;y) le. Hutments etc.

Total 345.189 Total 21.122
Total lease area / applied area 366.311 Ha

District & State District : Keonjhar, State : Odisha

Taluka At & P.0.: loda

Village Khandabandh, Jaroli, Jajang, Jalahari and Gurda.

Whether the area falls under Coastal

Regulation Zone (CRZ)? If yes, details No

thereof

Precise area plan {Geo-referenced |lease map) of Khandabandh Iren Ore lease is shown in plate no
MEC/Q76Q/11/16/02. Authenticated original lease plan of Khandabandh Iron Ore lease is shown in
plate no MEC/Q76Q/11/16/02A

Existence of public road/railway line, if any nearby and approximate distance
The approaches to the mine are as follows:

Rail : The nearest Railway station is Banspani {on Padapahar — Barajamda — Gua
branch line of South Eastern Railway) at a distance of about 7 km from the mine
lease.

Road : Khandabandha mine lease area is well connected with Joda town (at a distance

of 9.5 km on northern side) through a State road, which passes close to the
leasehold and links with NH-215 linking Rourkela and Panikoili.
Air strips : | Bhubaneswar (Odisha) at a distance of 500 km

L

(Qualified Person) {Quafified Person)
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MODIFIED MINING PLAN
c OF KHANDABANDH IRON ORE LEASE (366.311 HA.)

LESSEE: THE ODISHA MINING CORPORATION LTD.

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

Khandabandh Iron ore lease of M/s Odisha Mining Corporation is bounded between latitude
o ’

21955'40.27579"N to 21°57'29.90066”N & longitude 85°23'12.66888"E to 85°24'51.95389"'E
and is covered by survey of India toposheet no. 73 G/5.

Details of the DGPS reading of boundary pillar co-ordinates has been given at para 2.0 {a} above.

Attach a general location map showing area and access routes. It is preferred that the area
be marked on a Survey of India topographical map or a cadastral map or forest map as the

case may be. However, if none of these are available, the area may be shown on an
administrative map:

General location map of lease area showing access routes is given below.
Figure 1 : General location map
3525 8530 85 3%

a5 A5 8570

iva
:
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The same has been shown in the key plan as Drg. No. MEC/Q760Q/11/16/01.

{Qualified Person) (Quaﬂﬂg Person)
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nmc OF KHANDABANDH IRON ORE LEASE {366.311 HA.)

MODIFIED MINING PLAN

LESSEE: THE ODISHA MINING CORPORATION LTD.

3.0 DETAILS OF APPROVED MINING PLAN / SCHEME OF MINING (if any)

31

3.2

33

Date and reference of earlier approved MP/ SOM:

Scheme of Mining for period 2008-09 to 20012-13 prepared under rule 12 of MCDR 1988 was
approved by IBM vide letter no. 314(3)/2008-MCCM(CZ)/MS-36 dated 18.06.2009. The scheme
of mining was valid upto 31.03.2013.

Details of last modifications if any (for the previous approved period) of approved
MP/SOM, indicating date of approval, reason for modification

Modification to scheme of mining for period 2011-12 te 2012-13 was prepared under rule 10 of
MCDR 1988 has been approved by IBM vide letter no. 314(3)/2011-MCCM(CZ)/MS-27 dated
11.11.2011. Copy of approval letter of modification to scheme of mining is enclosed as annexure
10.

Reason for Modification :

A few violations under provisions of MCDR 1988 was pointed out by a task force team
comprising of IBM official, Mining officer Joda & DMG, Govt. of Odisha during their visit to
mines on 05.05.2010. Accordingly, RCOM, Bhubaneswar issued orders of suspension of mining
operation vide letter no. H/11021/2/2010/BBS dated 25.08.2010. For revocation of the
suspension order issued for violation of rule 13 (1), last approved scheme of mining was
modified.

Give review of earlier approved proposal {if any) in respect of exploration, excavation,
reclamation etc.

Review of proposals made in the last approved Scheme of Mining & Modified Scheme of Mining
and actual achievement for the last scheme period w.e.f 2008-09 to 2012-13 for khandabandh
Iron Ore Mines is given below.

Exploration:

Review of exploration in Iron Ore Deposit:

Planned Actual i

Year . . Reasons for Deviation

Exploration Exploration
2008-09 Nil Nil No deviation
2009-10 50 Nos 11 Nos. Due to non-availability of Forest clearance
2010-11 50 Nos. 193 Nos. Additional drilling to delineate ore hearing 2ones
2011-12 50 Nos 28 Nos. Due to non-availability of Forest clearance
2012-13 40 Nos. Nil Due to non-availability of Forest clearance
Total 190 Nos. 232 Nos.

Actual exploration is in 22.10% excess of planned exploration.

i. Mine Development and Exploitation
The achievement position as against the target in respect of ore, sub grade & waste are given

below:

L

{Qualified Person}

;\

(Qualified Person)

Page 17 of 85




o

MODIFIED MINING PLAN

OF KHANDABANDH IRON ORE LEASE (366.311 HA.)
LESSEE: THE ODISHA MINING CORPORATION LTD.

Overall Targets for iron Ore and Waste removal

Ore, Million tonnes Sub grade, Waste,
Year ' Million cubic meters Million cubic meters

Planned Actual Planned Actual Planned Actual
2008-09* - 0.120338 - 0.002006 - 0.026742
2009-10 0.998694 0.086479 | 0.016645 - 0.607315 0.027757
2010-11 1.00242 - 0.016707 - 0.726496 -
2011-12 0.99963 - 0.01666 - 0.483265 -
2012-13 0.9963 - 0.01675 - 0.739000 -
Total 3.997044 0.206817 | 0.066762 0.002006 2.556076 0.05449%

3.4

By the time the scheme of mining was submitted the year was passed. Therefore proposal for
remaining four years i.e. 2009-10 to 2012-13 was made on the Scheme of Mining.

The actual production of ore, sub grade & waste against their planned figures are 5.17%, 3% &
2.1% respectively, over the last five years of the scheme period. Operation in the mine has been
suspended due to want of forest clearance since 05.01.2010 therefore planned ore, waste &
subgrade production could not be achieved.

Afforestation:

Land Reclamation and Rehabilitation:

There was no proposal to reclaim the mined out area during the last approved mining shceme
period in the years 2008-09 to 2010-11.

Afforestation, No. of Saplings
Year

Planned Actual
2008-09 1600 -
2009-10 1600 -
2010-11 1600 2000
2011-12 1000 -
2012-13 1000 -
Total 6800 2000

Actual afforestation is 29.41% of the planned figures. The mine is not in operation since 2010,
the planned afforestation could not be achieved.

Waste dump management:

A total of 0.054499 million cubic meters of waste was generated against the planned figure of
2 556076 million cubic meters during last scheme period. The generated wastes which was
around 2.1% of the planned figure, was dumped in the planned areas only.

Give status of compliance of violations pointed out by IBM
The violations pointed out during the last 5 years and their compliance status as submitted to
IBM by OMC has been enclosed as Annexure — 21.

-

(Quatified Person} (Qualified Person)
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MODIFIED MINING PLAN
OF KHANDABANDH IRON ORE LEASE (366.311 HA.)

LESSEE: THE ODISHA MINING CORPORATION LTD.

.
L - i
-

W o ~ T ey *
Ill\luclf Nature of violation observed by IBM Compliance by OMC \‘ Pfref‘iﬁfh 2 ut‘;
The mining scheme (010.04.13 to T
29.11.13) of Khandabandh Iron Ore Mines
has been awarded to M/s Earth &
Environment, Bhubaneswar on Assignment of
Modification to approved scheme | 18.10.2012. In this connection, we wish to . ;
of mining was approved vide | make the following submission for your E;Eg;::gon Mini:
letter dated 11.11.2011 and is | kind consideration. The mining operation plan  has beeE
having proposals valid up to | has been stopped w.e.f 05.01.2010 for ded to M/
31.03.2012. Scheme of mining for | want of forest clearance. The preparation :/I“I’Eacroil Ltd. Draft
13{1) remaining lease period up to | of this mining scheme had to be done by fied td. , r_a
26.11.2013 has not been | following our prevaient process of inviting modifie mining
submitted so far to the Regional | tenders from consultant firms. Since OMC pIe:Jn ) hdas bIeBen
Controller of Mines, Bhubaneswar | Ltd. is public sector company of Govt. of ;l;ur;;triswaart & 1\:.
120 days before the expiry of | Odisha, we lost time due to the
earlier approved proposals. procedures of tendering and awarding of unde.r p-roulass_ of
work to the consultant. The consultant scrutiny/finalization.
M/s Earth & Environment was awarded
the work on 18.12.2012. Mining scheme
will be submitted shortly.
Mining operations are not being
carried out in accordance with the
modification to the approved
scheme of mining letter no.
314(3)/2011  MCCM(CZ)/MS/33 Presently mine is
dated 11.11.2011 to the extent not operational.
indicated below:
It was proposed to explore 47 no. The balance bore
of bore hole during the year 2011- | The balance bore hole could not be done | hole has not been
2012 & 43 no. of bore holes during | due to forest restriction. drilled.
the year 2012-2013 against which
only 30 no. of bore holes were
carried out so far.
IBM  Notified vide letter no. T-
5031/CGBM/2007 dtd. 16.10.2009 related
to threshold value of cut off grade 45% Fe
to stack the material separately. The mine | Analysis has been
Surface plans maintained updated | has been closed since 5.1.2010 due to non | done for different
under the provision of Rule 28 of | availability of forest clearance. In the short | stocks & updated
Rule | MCDR, 1988 at the site, is not matching | span of this time period, we are unable to | surface plan has
27(4) | with actual field conditions in respect | keep the materials separately. However, | been submitted
of sub grade ore stocks exists in the | action has been taken to analyze and | alongwith the
lease area. specify the grade wise stock of sub grade | present submitted
ore and waste material through an out | document.
side analytical agency M/s Inspectorate
Griffith India (Pvt.) Ltd. After getting
1 analysis report, it wiil be shown in the ]
(Qualified Person) (Oi}ﬁfied Person)
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MODIFIED MINING PLAN
OF KHANDABANDH IRON ORE LEASE {366.311 HA)

LESSEE: THE ODISHA MINING CORPORATION LTD

Nature of violation observed by IBM Compliance by OMC Smeme da ‘Present Status

surface plan and will be submitted to your
good office within 3 months.

Boulder walls have
been  constructed
around the bottom
of periphery of ore
stock yard.
Retaining wall
construction has not
been started.

In deposit — VI, Retaining wall along | Tender action has been initiated for
bottom periphery of ore stock yard and | construction of retaining wall along
33(2) | dump yard has not been maintained | bottom periphery of ore stock yard and
effectively to prevent wash off ore and | dump vard to prevent wash off of ore and
waste material there from, waste material.

Mining operation of Khandabandh iron
ore mines has been stopped since
05.01.2010 due to want of forest
A whole time Mining Engineering | clearance. However Sri M.K Sethi with
45{1) | having 10 (ten) years of professional | Degree in Mining Engineering is posted at
(b) (i} | experience has not been employed as | Khandabandh as Mining Engineer having 5
per the provision of amended Rule. years of professional experience. After
resumption of mining operation, a Mining
Engineer having more than 10 vears
experience will be posted.

Sri M.K Sethi with
Degree in Mining
Engineering is
posted at
Khandabandh as
Mining Engineer
having 8 vyears of
professional

experience.

3.5 Indicate and give details of any suspension /closure/ prohibitory order issued by any
Government agency under any rule or Court of law:
The mining operation is under suspension with effect from 05.01.2010 due to want of forest
clearance.

3.6 In case the MP/SOM is submitted under rules 9 and 10 of the MCDR’88 or under rule 17(3) of
the MCR’2016 for approval of modification, specify reason and justification for modification
under these rules:

Present Madification of Mining Plan is submitted under rule 17(3) of MCR 2016.

Reason

As per Mineral (Mining by Govt. Company) Rules 2015 the lease is deemed to be extended till
29.11.2033. Therefore, present submission is a Modified Mining Plan under 17(3) of MCR 2016
for an area of 366.311 Ha. and for the period from 01.04.2013 to 31.03.2018 along with
progressive mine closure plan prepared under rule 23{B} of MCDR 1988 in the new universal
format prescribed by I1BM,

(Qualified Person) (Qualiﬁéj Person)
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DMG OF KHANDABANDH IRON ORE LEASE (366.311 HA.)

MODIFIED MINING PLAN

LESSEE: THE ODISHA MINING CORPORATION LTD.

b)

PART - A

GEOLOGY AND EXPLORATION

Briefly describe the topography, drainage pattern, vegetation, climate, rainfall data of the
area applied/mining lease area.

Physiography & Drainage

The lease area is a part of the Bonai Synclinorium and is characterised by hilly topography.
Within the mine lease, there are three prominent relict mounds having R.L.s at 657 m, 677 m
and 674 m in north, west and south-west of the area respectively. The mining block lies at
altitudes between 525 and 677 mRL. Almaost the entire area is hilly. The hill slopes are
moderately steep. In this area there are a few peaks exceeding 700 mRL, the highest being at
797 mRL at 6 km south-west of the lease area.

The area has dendritic pattern of drainage. Because of the hilly topography, there are numerous
seasonal drainage channels but only a few perennial streams / rivers {Kundra Nala, Baitarani
River, Karo River). The mine lease is drained by Baitarani River. The seasonal drainage channels
coming out of the lease area drain into the Baitarani River which flows at a distance of 2.8 km
east of the mine lease.

Vegetation

The forest in the leasehold is classified as Northern Tropical Dry Deciduous Forests. The average
tree density in core zone is about 1640 trees/ha. The forest is under moderately degraded stage
with tree closely spaced and height ranging from 2 to 12m and girth class ranging from 20 to
more than 40 c¢m. Shorea robusta, is the most dominant species with Diaspyros melanoxylon,
Buchnania lanzen, Schleichera oleosa {Kusum), Syzygium cumini {Jamu), Phyllanthus emblica
{Aconla), Caserea elliptica (Khakra), Lagerstroemia parviflora {Sidha) etc. as common associates.

Mangoose, Kuji Neola, Fox, Jackal, rats sloth bear,Cobra, krait, lizard etc. are major faunal
species found in the area.

Climate & Rainfall of the Lease Area

The lease area lies in tropical region where climate is characterised by very hot summers and
cool winters. Summer is typically from March to June when monthly temperature ranges from a
maximum of 42°C during daytime to a minimum of 15°C at night, Winter is from November to
February when the maximum temperature during day goes up to 37°C and minimum
temperature at night hecomes as low as 8°C.

The average annual rainfall as recorded at IMD observatory at Keonjhar is 1269.1 mm. The
Southwest monscon lasts from mid June to mid September and the area gets more than 80% of
the annual rainfall during this period.

Brief descriptions of Regional Geology with reference to location of lease/applied area.
Regional Geology

Jfamda — Koira Valley Synchlinorium is one of the principal Banded Iron Formations (BIF)
encircling the Singhbhum Granite Complex. This formation contains an isolated deposit at
Gandhamardan hill which lies southeast of Jamda — Koira valley deposit popularly known as
famous horse shoe shaped Singhbhum Bonai Iron Ore Synchlinorium. Khandabandha mining

L
(QualifieY?Person) {Qualified Person}
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MODIFIED MINING PLAN
omc OF KHANDABANDH IRON ORE LEASE {366.311 HA.)

LESSEE: THE ODISHA MINING CORPORATION LTD.

lease area belongs to Bonai iron ore synclinorium. The stratigraphic succession of the area is as

follows :
KOLHAN GROUP SANDSTONE, CONGLOMERATE - BRECCIA
UNCONFORMITY
Mixed Facies Formation e Basic lava, tuffs and tuffites of volcanic faces

e lron, manganese, lenses of iron formation, chert, and
small dolomite patches of chemical facies.
* Minor lenses of sandy and silty shale of clastic facies.
Banded Shale Formation » Upper banded shale member
Lower black shale member
s Lower black shale — chert member

Banded Iron Formation * Finely banded jaspilite member
s Coarsely banded jaspilite member
Volcanic Formation s Tuffaceous shale
e Basiclava
Basal Sandstone » Gritty sandstone, quartzite conglomeratic at places

with interbedded lava at top.
UNCONFORMITY -mmmmmm e oo
Singbhum Granite with enclaves of older metabasic and meta-sedimentary rocks.

Regional geological map of the area is given in figure 2.
Figure 2. : Regional Geological Map
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(Qualiff!?Person) (Quai#i'; Person)
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nMG OF KHANDABANDH IRON ORE LEASE (366.311 HA.)

MODIFIED MINING PLAN

LESSEE: THE ODISHA MINING CORPORATION LTD.

Regional Structure
The horse-shoe shaped iron ore deposit form a northerly plunging synclinorium. The th ranges:
broadly delineate the folded limbs of the synclinorium. Superimpositions of several phase?tf-'-
deformation in the area have results a complex fold system.

Detailed description of geology of the lease area such as shape and size of the mineral/ore
deposit, disposition various litho-units indicating structural features if any etc. {Applicable for
Mining Plan for grant & renewal and not for Scheme of Mining/Maodifications in the
approved mining plan/scheme of Mining).

Local Geology

Lithology

Khandabandh ML area being the north-western continuation, the nature of the ore body and its
structural dispositions being the closure part of the famous iron ore synclinorium. The horse
shoe shaped iron ore deposits form a northerly plunging synclinorium. The hill ranges broadly
delineate the folded limbs of the synclinorium. Superimpositions of several phases of
deformation in the area have resulted in a complex fold system. Litho units encountered in the
leasehold are :

Laterite,

Lateritic Iron Ore,

Ferruginous Shale

Banded Iron Formaticn which hosts the Iron ore (Mostly soft laminated & hard laminated ore
and variegated shale.

Laterite

The formation is encountered in all the five deposits of this lease hold area with an average 2 m
of capping. The northern part of the leasehold area is highly lateritised.

Lateritic Iron Cre

The lateritic iron ore is a low grade iron ore which always occurs in association with Goethite
and Limonite. This is well exposed in the Quarry-4 and also encountered in few boreholes at
Deposit-1V & V.

Ferruginous Shale

Ferruginous shale is an accumulation of fine grained sediments which is rich in iron. It typically
exhibits a reddish hue if ferric iron is present or a green tint if the iron is ferrous. Dark grey or
black shale, however, often results from the presence of significant amount of organic matter. In
this lease hold area, the reddish yellow ferruginous shale occurs almost in all the deposits and
the paddy plain. The shale occurring to the west of the lease hold area is ferruginous in nature
and bears a gradational contact with iron ore bodies at places. During the course of exploration,
most of the drill holes have encountered the shale with an average thickness of 3.00 m to 13.00
m followed by iron ore.

Banded Iron Formation (BIF)

This formation is the most widely occurring formation around the area occupying
topographically higher elevations. Because of the folded structures, BHJ has been observed in
the crest of the mounts at places especially in the West and Central-West part of the lease hold
area i.e. Deposit No. | and also in the North-Central Part catled Deposit No.VI trending NE-SW
and dipping variably at moderate angle of 20° to 70°.

(Qualiﬁé‘fﬁerson) (Qua%,ed Person)
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MODIFIED MINING PLAN
OF KHANDABANDH IRON ORE LEASE {366.311 HA.)

LESSEE: THE ODISHA MINING CORPORATION LTD.

A

'ron ore bodies overlie the BHJ in the east and ferruginous shale in the West. The hard and soft
laminated ore are widely developed in the Deposit-l, IV, V &V, fringing the BHJ and ferruginous
shale members. Sometimes BHI occur as undigested patches within iron ore. As revealed by the
borehole data, hard massive/laminated ore is abundant in Quarry-4 and the soft friable ore
(SLO) is abundant in Deposit-V (Quarry-3) & Deposit-VI. Floats of iron ore is well exposed in the
North-Eastern side of the Quarry-1.

Local Structure:

Deposit I (Quarry -1)

The deposit —=I mostly comprises of hard massive ore with fines & micro laminations. Pockets of
laterite associated floats of iron ore has been marked in both north & south part of the deposit.
Soft laminated ore & blue dust is also exposed in the quarry benches from 2427850 N to
2427950 N. General strike trend of foliation is NW-SE dipping mostly NE at an angle of 18°to
70°. Two major sets of joints are deciphered in the deposit in direction NE-SW (vertical} and
NNW-SSE (vertical).

Deposit -l
tt is located in the north eastern part of the lease. Mostly hard massive & laminated ore occurs
in this deposit. The general trend of ore body is NW-SE dipping 30° easterly to SW.

Deposit — i {(Quarry -5)

It is located in south of deposit-Il. Mostly occurrence of hard massive, soft laminated & blue dust
have been found in the deposit —lIl. The general trend of ore body is NE-SW with moderate dip
of 20° to 25° towards NW.

Deposit - IV

Deposit =1V is located in the southern part of the lease. The general trend of ore body is N-S with
moderate dip of 10° to 25° towards west. Soft laminated ore & massive ore is also exposed in
the quarry benches from 2426350 N to 2426450 N. Hard massive ore is clearly exposed in the
floor as well as southern sidewall of quarry. Two sets of joints have been observed in the deposit
with minor anticlinal folds in NE part of the quarry.

Deposit -V (Quarry -3)

The deposit mostly comprises of soft laminated ore & blue dust. Iron ore floats are also marked
in both eastern and western side of the deposit. The general trend of ore body is NW-SE with
moderate dip of 20° to 26° towards north east. No structures have been marked in the deposit.

Deposit - Vi

This deposit is located in the North western part of the lease. The quarry is well exposed with
soft laminated ore with hard boulder undigested BH). The deposit is highly folded with anti-
synclinorium pattern of fold. The general trend of are body is NE-SW with a dip of 25° to 28°
towards north west.

(i) Name of prospecting /exploration agency :
1, M/s Odisha Mining Corporation Ltd.
2. M/s MAPL, Asansol

5 L
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{ii) Address
1. Gealogy Division, M/s Odisha Mining Corporation Ltd.

OMC House, Post Box No. 34
Bhubaneswar — 751001
2. M/s Mining Associates Pvt. Limited (MAPL),
Atwal Nagar, S.B. Gorai Road,
Asansol — 713-301 West Bengal.
{iii) E mail addresses and phone no.

1. M/s Odisha Mining Corporation
E-mail: info@orissamining.com, Tel. : (0674) 2393431, 2395689, 2393389
2. M/s Mining Associates Pvt. Limited {MAPL)
E-mail : rajesh.bansal@miningassociates.co.in, Tel : {0341) 2220757, 2220758, 2205765
e) Details of prospecting/exploration already carried out:
i) Number of pits and trenches indicating dimensions, spacing etec along and across the strike/

foliation with reference to geological plan.

Geological Mapping

QOut of the total lease area of 366.311 Ha, 108.02 Ha area & 130.35 Ha area has been
geologically mapped at an scale of 1 ; 500 and 1 : 1000 respectively. Besides, 12.25 Ha area of
deposit V has also been mapped at an scale of 1 : 1500. Details of deposit-wise Geological
mapping of carried out at Khandabandh Iron Ore Lease is given below.

Area Covered by Geological Mapping, Ha
Deposit/ Quarry Scale of Mapping Total
1:500 1:1000 1:1500
Deposit | 48.75 12.25 - 61.00
Deposit | 3 4 - 7.00
Deposit |l 5 21 - 26.00
Deposit IV 42.02 238 - 65.82
Deposit V 3 65.5 12.25 80.75
Depaosit VI 6.25 3.8 - 10.05
Total 108.02 130.35 12.25 250.62

Topographical map of Khandabandh Iron Ore Lease has been prepared at 5 m contour interval.

ii) Number of boreholes indicating type (Core/RC/DTH)}, diameter, spacing, inclination,
Collar level, depth etc with standard borehole logs duly marking on geological plan/sections.
All the deposits of Khandabandh Iron Ore Lease has been explored by Geology division of OMC
Ltd. & M/s MAPL at less than 100 m x 100 m grid interval A total of 781 nos. of exploratory
boreholes with a total meterage of 25521.29 m has been drilled at Khandahandh Iron Ore Lease.

A summary of the exploration carried out for G1 areas indicating mapping, pitting, drilling
{No./ spacing), sample drawn/ analyzed etc, existing pit data, grade variation, thickness for
Khandabandh Iron Ore Lease is given in the table below:

Y
{Qualified Person) (Qualiﬁ‘gp’erson)
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Details of year-wise core drilling already carried out

Details of year-wise DTH drilling already carried out

] Year Deposit/Quarry No. of Bore Holes | Total Meterage,m_| ..~
Cumulative till March’2004 78 1895.44
2004-05 Ni! Nil Nil
Deposit-IV 11 476.6
Deposit-11l 10 380.25
2005-06 Deposit-V 9 184.3
Sub total 30 1041.15
Deposit-IV 21 1014.2
2006-07 Deposit-V 11 620.4
Sub total 32 1634.6
2007-08 Nil Nil Nil
2008-09 Nil Nil Nil
Deposit-V 11 558.65
2009-10 Sub total 11 558.65
Deposit- 31 1087.8
Deposit-lll 55 2474.4
Depaosit-IV Main 17 601.9
2010-11 Deposit-V S8 2063.9
Quarry-5 (Dep-V) 12 519.3
Deposit-Vl 20 495.05
Sub total 193 7242.35
Deposit-| 16 344
Deposit-lll Partly 1 Hole 34.5
2011-12 Deposit-V 6 866.7
Deposit-VI 6 65
Sub total 28 1810.2
2012-13 Nil Nil Nil
Total 294 12286.95
Grand Total (Cumulative till March’2013) 372 14182.39

r Year \ Deposit/Quarry No. of Bore Holes Total Meterage,m
Cumulative till March 2004 207 6084.00
Deposit-l 55 1440.00
Deposit-lll 28 718.00
Deposit-IV 42 1277.00
2004-05 Deposit-V 37 1060.00
Deposit-VI 20 505.00
Sub Total 182 5000.00
2005-06 Nil Nil Nil
Deposit-il 10 396.00
2006-07 Depaosit-1l 10 370.00
Sub Total 20 766.00
2007-08 To 2012-13 Nil Nil Nil
Grand Total 202 5766.00
] Cumulative achievermnent 409 11850.00 J

(Quanfieg'?érson)
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summary of Core & DTH Drilling
No. of Depth Grade

Deposit/ Quarry Grid Boreholes Meterage From/to | From/ to, Fe% Exploration
All Deposits
(Cummulative Less than 100 m x 100 m 285 7979.44 | 0.6/99.20 | 5.32/69.16 G1

upto March 2004)
Deposit | Less than 100 m x 100 m 102 3371.8 | 2.3/90.0 | 23.83/69.11 Gl
Deposit 1i " T Llessthan100mx100m | 10 396 0.6/51.1 | 18.8/69.12 G1
Deposit il Less than 100 m x 100 m 103 3942.65 9.5/99.2 | 5.32/69.16 G1
Deposit IV Less than 100 m x 100 m 91 2893.1 | 1.2/86.3 | 6.72/68.1 G1
Deposit V Less than 100 m x 100 m 135 5688.05 | 3.6/47.15 | 33.51/69.06 61
Deposit VI Less than 100 m x 100 m 55 124935 | 3.6/42 | 38.35/69.06 G1
Total Less than 100 m x 100 m 781 | 25521.29 | 0.6/99.20 | 5.32/69.16 Gl |

All the above boreholes have been shown in the geological plan. Forest permission for drilling
horeholes in forest area is given at annexure 29. Form J for permission of drilling boreholes and
Form K indicating details of already drilled borehales have been given at annexure 30 & 31
respectively. A summary of the exploration already carried out in the Khandabandh lron Ore
Lease is given below.

Status of Exploration as per UNFC

T Name Non Forest Total
sl. Name of Name of the . Forest
of the Status of Working Area, Area,
No. . the Lessee Lease Area,
Mineral Ha Ha
S Ha
A B C D E F G H=F+G
v - - -
iron rvli/:inomha Khandabandh “ﬁ;}éﬁ Mlngikti’: t
1 & iron  ore | P Y 8 | 71781 |294.530 | 366311
Ore Corporation Lease has been
Ltd. I_suspended
o Lease Area explored as per UNFC Norms, Ha Balance area to be explored Remarks/Comments

G2 Non
Deposit G1 Level Mineralised Total
Level
area
1 ] L 0=M+N
NIL

Deposit- | 3478474 | NIL | NiL_| 17.67266

Deposit-l | 1547394 | NIL | NIt NIL 1.868298 |
Deposit -l _| 14.01683 NIL 29.93979
Deposit IV | 54.61704 NIL
Deposit-V | 58.7126 NIL 26.85855

Deposit -VI NIL 25.95369
Total 35.6916 1317019

iil) Details of samples analysis indicating type of sample {surface/sub-surface from
pits/trenches/borehole etc) Complete chemical analysis for entire strata for all radicals may
be undertaken for selected samples from a NABL accredited Laboratory or Government

(Qualified Person) (Qualif}d'Person)
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laboratory or equivalent. Entire mineralized area may be analyzed meter wiéé.Wich-ib‘&éf?{__‘;_
check samples. (At least for 10% of total samples may be analyzed in accordance tq;ﬁlfj&pﬂ P
reports from NABL accredited/other government laboratory). R o

Sampling and analysis of core samples generated during the course of drilling had been done to
know the Fe, Al,Os, SiO, & other constituents required to assess the quality of ore and waste.
Samples were drawn at every one meter inside ore zone and representative samples were also
analyzed in non ore bearing litho units. The analysis was carried out by SUPCO. A total of 6829
nos of samples from core boreholes, 2200 nos. of samples from DTH boreholes and 46 nos. of
grab samples (incl. 6 nos. from quarry faces) leading to a total 9075 nos. of samples have been
analyzed so far. Copy of the NABL tests report is given in annexure 178.

Expenditure incurred in various prospecting operations.

The expenses incurred in the exploration, analysis of exploration data carried out during the last
5 years is around 13.2106 crores INR. Copy of the work order for exploration is given at
annexure 32. Payment details to exploration agency has been given at annexure 33.

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 10 m depending upon the topography and size of the area
duly marked by grid lines showing all features indicated under Rule 28({1}{a} of MCDR 1988.
The surface plan of the leasehold area is enclosed as Drg. No. MEC/Q76Q/11/16/05 to 5B.
However, the mine has permission to prepare the drawing in a scale of 1: 4000.

For preparation of geological plan, surface plan prepared on a scale of 1: 1000 or 1: 2000
scale specified under para 1.0 {f) of Part A of the format may be taken as the base plan. The
details of exploration already carried out along with supporting data for existence of
mineral, locations proposed exploration, various litho units along with structural
features, mineralized/ore zone with grade variation if any may be marked on the geological
plan along with other features indicated under Rule 28 {1)(b) of MCDR 1988,

The geological plan of the leasehold area showing all the above features is enclosed as Drg. No.
MEC/Q76Q/11/16/03 to 3G. The lessee has permission to prepare the drawing in a scale of 1:
4000.

Geological sections may be prepared on natural scale of geological plan at suitable interval
across the lease area from boundary to boundary.

The gealogical sections of the leasehold area showing all the above features is enclosed as Drg.
No. MEC/Q760/11/16/04A to 4G.

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 tentative excavation programme planned in next five years.

In order to explore the possibility of occurrence of more ore in the unexplored area of south-
western side of the lease, 15 no .of boreholes have been proposed in the phased manner after
approval of forest diversion proposal (FDP) of the ML. Subsequently upon proving the existence
of ore in this area further drilling at 200 m x 200 m grid will be carried out to enhance the
confidence level of resources. Following exploration proposal will be undertaken after approval
of FDP of the ML.

\
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Year BHID ProPosed borehole Io.cation Proposed
Easting I Northing Depth, m
PBH/OL | 334600 | 2426900 30 |
334700 | 2426900 30
\ PEH/03 | 334800 | 2426900 30
PBH/04 334800 2426800 30
\ PBH/05 | 334700 2426800 30 4 To ascertain the existence of ore in
PBH/D6 | 334600 2426800 30 unexplored area of Deposit IV
PBH/07 334300 2426700 30
2016-17 | PBH/08 334700 2426700 30
PBH/09 334600 2426700 30 4‘
PBH/10 334500 2426700 30
PBH/11 334500 2428200 30
PBH/12 | 334600 2428200 30 To prove the existence of extension
PBH/13 334500 2428100 30 o .
PBH/14 | 334600 2428100 30 of deposit | in NW side
PBH/15 334500 2428000 30
Subtotal 15 Nos, 450 m
PBH/16 335100 2428300 30
PBH/17 | 335200 2428300 30 To ascertain the existence of ore in
PBH/18 | 335100 2428200 30 unexplored area in Deposit Vi
PBH/19 335200 2428200 30
PBH/20 | 335300 2428200 30 To ascertain the existence of ore in
2017-18 | PBH/21 | 335300 2428100 30 unexplored area in Deposit ||
PBH/22 | 335500 2427500 30 To ascertain the existence of ore in
PBH/23 335700 2427500 30 unexplored area in Deposit 1)
| PBH/24 | 335700 2427300 30 To ascertain the existence of ore in
PBH/25 335500 2427300 30 . .
PBH/26 | 335300 5437300 30 unexplored area in Deposit \%
Subtotal 11 Nos. 330 m
] Total 26 Nos. 780m |
i) Reserves and Resources as per UNFC with respect to the threshold value notified by IBM may

be furnished in a tabular form as given below: (Area explored under different level of
exploration may be marked on the geological plan and UNFC code for area considered for
different categories of reserve/resources estimation may also be marked on geological cross
sections). Submit a feasibility/pre-feasibility study report along with financial analysis for
economic viability of the deposit as specified under the UNFC field guidelines may be
incorporated.

Reserve/Resource as per last a roved Modified Scheme of Minin
summary of the reserves/resources (As on 01.04.2011) as per approved modification to the last

approved scheme of mining is given below.
e ek Quantity,
| 12349 | +5B%Fe
| 1000 1 ) 45-58%Fe

(Qualifi€d Person)

LTotal Mineral Resources (A + B)
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Classification Code Million Tornes |* - -
A, Mineral Reserves S IR
8.229 +58% Fe
1. P Mineral Rese 121
roved Mi rves 0.586 45-58% Fe
2.591 +58% Fe
2. Probable Mi | Reserv 122
robable Mineral Re es 0.414 25-58% Fe
Total Mineral Reserve (A) 11.82 +45 Fe
B. Remaining Resources
" Feasibili - R .
1 eaS|b|I_|ty Mineral esc_aurces (Difference between Proved 2727 0131 +58% Fe
Geological & Proved Mineable)
2. Pre-feasibility Mineral Resources (Difference between 392 i
Probable Geological & Probable Mineable)
3. Measured Mineral Resources 331 - -
4. Indicated Mineral Resources 332 1.389 +58% Fe
5. Inferred Mineral Resources 333 - -
6. Reconnaissance Mineral Resources(Difference between
. . . 334 . + F
Possible Geological & Possible Mineable) 0.005 >8% Fe

BWw N

Depletion of Reserve :
Since mining operation in the lease has been suspended since 05.01.2010, no production has
been carried out from the lease.

Re-assessment of Reserve/Resources

A total of 781 nos. of boreholes have been drilled in Khandabandh Iron Ore Lease as on
31.03.2012. In the resource/reserve estimates of last approved modification to approved scheme
of mining a total of 559 nos. of boreholes drilled tifl 2009-10 (incl. 10 Nos. of additional boreholes
drilled during 2009-10) has been considered. However, 222 nos. of additional boreholes were
drifled during 2009-10 to 2011-12 (Excl. 10 Nos. of additional boreholes drilled during 2009-10
which was earlier considered for reserve estimation).

Besides, cut-off grade for saleable ore was 58% Fe in last approved modification to approved
scheme of mining.

Therefore, re-assessment of resource/reserves have been carried out considering all the 781 nos.
of boreholes drilled till 2011-12 as per the revised threshold value of 45% Fe prescribed by 1BM
and considering ore containing 55% Fe as saleable ore.

Following input data have been considered for re-assessment of resources/reserve
Updated surface plan with current pit pasitions & face mapping data provided by OMC.
Exploration data of 781 Nos. of boreholes incl. Assay, litho collar & survey data.
Statutory Barrier of 7.5 m along mining lease boundary and 10 m along village roads.
The threshold value considered as per the IBM guidelines is 45% Fe.

\
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Methodolo
C. Preparation of Database
Four basic files namely collar, survey, assay and litho files are required in Comma Separated

Value (CSV) format for further processing by SURPAC Software. Litho codes used for database
preparation is given below.

Litho Codes Used for Database Preparation

Litho Type Litho code
Ore (Fe%>55%) 1
Subgrade (Fe% between 45 — 55%) 2
Waste (Fe% less than 45%) 3
(i) Delineation of Ore Geometry and Construction of Ore Body

Preparation of Transverse Sections
Boreholes were displayed in SURPAC graphics window alongwith litho, Fe%, Si0;% & Al,05%.

18,19,22,13,17,16 & 10 nos. Of transverse sections at 50 m interval were extracted from in the
strike direction for Deposit I, I, 1ll, IV, IV(Main), V & VI respectively. The envelopes of ore,
subgrade and waste were delineated at each section considering the continuity of Fe content,
mineralisation, lithology and other geological features. Lateral influence of 20-25 m from the
last boreholes has been considered during preparation of sections depending upon ore

thickness.

Graphical representation of Drill holes

Typical Transverse Section with Delineated Envelopes

\ o
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?

L.

Preparation of Digital Terrain Model (DTM) of Surface Topography
d into digital

The digitized contour of updated surface plan with Z values have been transforme

terrain model {DTM) utilizing the principle of triangulation and wire framing of points with XY
and Z co-ordinates. Digital terrain model is the most effective way of representing a surface in
three dimensional computerized form. It is an important tool to calculate volume between two
or more surfaces. The digital terrain maodel of surface topography with drill holes of Khandband

iron Ore Lease is shown in the figure below:-
Digital Terrain Model (DTM) of Surface Topography with drill holes

_
(Qualifi}ﬁerson)
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(iif)

3-D Solid Modeling of Ore Body - ’
The litho-wise envelopes of the respective transverse cross sections have- heen conﬂected/
joined to form litho-wise solid ore body models. Ore type-wise 3-D solid model of Khandabandh
Iron Ore Lease is presented in the figure below:-

Litho-wise three dimensional solid model

Geo-statistical analysis (Variogram modeling)}

The continuity of mineralization in different directions can be well judged through analysis of
variograms. In addition, the range of influence of sample in different directions can be
deciphered. A varoigram is evaluated with respect to sill, range and nugget effect. The
variogram function is defined as follows.

[ (h)=3%n 3 [z (x+h) - z(x)]*

Where, n = Number of sample pairs at distance ‘W’
v {h) = Variogram value at distance ‘h’

Z{x) = Assay value at point x

Z(x+h) = Assay value at point x+h

The y{h) is calculated for different distance pair ‘" and is plotted against distance pair. As the
distance pair increases the y(h) value also increases and levels off after certain distance pair. The
distance pair at which the y(h) value levels off is known as ‘Range’ beyond which samples
become statistically independent without any correlation. This distance provides an idea of
range of influence of a particular sampling point. The value of y(h} at which the graph levels off
is known as ‘sill’. This value is related to the theoretical variance of the data set. ‘Nugget’ is the
value of y(h) at zero distance pair. The inherent variability of the data is represented by nugget.
The deposit with zero or very low nugget effect possesses uniform grade distribution.

Variogram modeling has been carried out for determining the spatial variability of
mineralisation & grade distribution in different directions. In order to ascertain the variability of
entire deposit of Khandabandh Iron Ore Lease, composites of all the samples of 1 m length were
extracted & the normal variograms of composited assay data have been developed along strike
& dip direction of the deposit and also along borehole depth. The fitted Variogram model along
strike, dip and along the borehole direction of the deposit is given below. The variogram model
parameter and results of variogram modeling for above three directions is also given below.

(Qualifie%‘ﬁerson) (Quali@;\éd Person)
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Variogram model parameters in three orthogonal directions
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Results of variogram modeling in three orthogonal directions for Hilltop Depaosit L

Sl. No. Direction Nugget sill Range
1 Along Dip Direction 0.0524 0.989375 229.49%
2 Along Strike direction 0.0524 0.9492 233.349
3 Along Barehole depth 0.0524 0.722786 11.780

Block model estimation parameters derived from Variogram Modeling
A summary of the ore type-wise estimation parameters alongwith the anisotropy ratic utilized
for block model estimation is given below.

Litho-wise Block Model estimation parameters

Anisotropy No. of Max

Bearing Factor Samples Max Search )

. . . Vert.

Litho Type of Major Dist.
Axis Semi- : : Major axis search
major minor | Min | Max distance

Ore 30 1 5 3 15 100 10
Subgrade 30 1 2 3 15 100 10
Waste 30 1 1 3 15 100 10

{iv) Block Modeling
The entire deposit is divided into no. Of judiciously chosen sub-blocks for proper estimation of
grade and quantity, keeping in view of the structural discontinuity of the deposit, extent etc.
The estimated blocks in the block model have been used for mine planning and production

scheduling.

. Selecticon of Block Size
Considering the accuracy desired, borehole spacing and mining constraints, a unit block of 5 m

x 5m x 1 m have been selected for grade estimation.

. Development of Black Maodel
In order to cover the entire extent of Khandabandh Iron Ore Lease in three dimensions, a

dummy block model with unit block sizes as indicated above have been generated. An un-
constrained dummy block model is shown in the figure below:-
Unconstrained dummy block model

v
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. Addition of Attributes B e E
Attributes are the properties of individual block such as Fe, Si0,, Al,O;, specific gravity: litho="
code, recovery % etc. These attributes were added in the dummy block model using suitable

technigue.

. Application of Constraints
Constraints are the logical combination of spatial operators and objects such as DTM of surface
contour, solid model of ore zone, block etc. With which the block model can be enveloped/
intersected with respect to inside/ outside and above/ below their spatial position. The block
model developed for Khandaobandh fron Ore Leaset hos been constrained with the surface DTM
with updated pit positions, mining lease boundary, statutery safety barriers as well as litho
type-wise 3-D solid models as developed and discussed in the preceding paragraphs. In this
way, the blocks have been enveloped within ore zone boundary and surface topography for
the purpose of grade interpolation and reserves estimation. Constrained block model of
Khandabandh Iron Ore Lease is give below.
Constrained block model of Khandabandh Iron Ore Lease

[
5,

- Block model estimation

Block model estimation parameters such as anisotropic ratio, search distances etc. Were derived
from the results of variogram analysis discussed in previous para. Khandabandh Iron Ore Lease
is uniform in mineralisation. It is not erratic in behaviour. The coefficient of variation of grades in
all the ores are low in the range of 0.03 — 0.093 indicating uniform grade distribution and the
deposit has also been explored at almost uniform grid of 100 m x 100 both along dip and strike
direction, the globally accepted technique of Inverse Square Distance (ISD} method has been
used for ore reserve estimation for different litho types. The parameters for reserve estimation
have been derived from the statistical and geo-statistical analysis done previously. A search
ellipsoid as indicated below has been used to select samples for assigning grade to the blocks.
The axial parameters and its search orientation were derived from the results of geo-statistical
analysis.

K
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k)

Ellipsoid Visualiser

Major Axis

Minor Axis ~~—__

A\%’L Semi-maior Axis
AL a—T

Furnish detailed calculation of reserves/resources 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 etc, an attempt may be made to estimate
reservesfresources by slice plan methed). In case of deposits where underground mining
is proposed, reserve/resources may be estimated by level plan method, as applicable, as
per the proposed mining parameters,

The section wise resources established by geological x-section method for different deposit at
45% Fe cut off is given below.
Resources established by cross-section method (As on 01.04.2015)

Deposit |
. Crc-)ss- Length of Volume, Sectional Tonnage | Qty, Million
Section No sactional
Area, Sq. m Influence cu.m Factor.,t/cu.m Tonnes
1D1 14440 50 72201.7 2.94 0.212
1D2 4899.2 50 244961.1 2.98 0.729
iD3 8056.0 50 402798.4 2.97 1.197
1D4 42355 30 127065.6 2.99 0.380
1D5 3149.1 30 94473.4 2.95 0.278
1D6 5478.0 25 136950.9 2.97 0.406
1D7 4480.3 26 116486.8 3.00 0.349
1D8 2041.8 14 28584.7 2.50 0.083
109 1300.7 24 31216.0 3.00 0.094
1D10 983.2 18 17697.3 3.00 0.053
1D11 1567.1 42 65816.2 2.84 0.187
1D12 1887.3 28 52845.4 3.00 0.159
1D13 2114.1 50 105703.0 2.92 0.309
i1D14 2421.6 48 1162371 2.95 0.343
1D15 y 2686.4 48 | 128948.4 2.95 N 0.381
(Qualifie&‘ﬁé'rson) (Qualiﬂé Person)

Page 37 of 95



MODIFIED MINING PLAN

OF KHANDABANDH IRON ORE LEASE (366.311 HA.)
LESSEE: THE ODISHA MINING CORPORATION LTD.

section No s:crt?;:al Length of Volume, | Sectional Tonnage | Qty, Million. .=
Influence cu. m Factor.,t/cu.m Tonnes
Area, 5q. m
1D16 2824.1 50 141206.6 2.90 0.410
1D17 2025.4 40 81016.3 2.81 0.228
1D18 1385.9 42 58208.0 3.00 0.175
Total 52979.7 2022416.7 5.973
Recovery factor for Deposit - | 72.38%
Total balance recoverable geological resource of Deposit - 4.32
Deposit Il
. Cr(?ss- Length of Volume, | Sectional Tonnage C_lt_y,
Section No sectional Millton
Influence, m cu. M Factor, t/cu.m
Area, S5q.m Tonnes
2D1 408.8736 24 9813.0 3.00 0.029
2D2 1438.8132 30 43164.4 3.00 0.129
2D3 3961.256 20 79225.1 2.99 0.237
2D4 1078.647 24 25887.5 2.99 0.077
2D5S 104.9004 24 2517.6 2.96 0.007
2D6 271.044 26 7047.1 2.95 0.021
2D7 38.083 40 1523.3 2.50 0.004
2D8 456.7422 22 1028.3 2.50 0.003
2D9 271.4374 36 9771.7 2.80 0.027
2D10 130.129 20 2602.6 2.83 0.007
2D11 171.8186 34 5841.8 2.54 0.015
2012 331.7938 24 7963.1 2.98 0.024
2013 333.2834 24 7998.8 2.93 0.023
2D14 275.4938 24 66119 2.94 0.019
2D15 493.3048 25 123326 2.95 0.036
2D16 677.0734 22 14895.6 2.99 0.045
2D17 629.6979 24 15112.7 2.72 0.041
2D18 3146.4183 44 138442.4 2.77 0.384
2D1% 1968.3052 46 90542.0 2,99 0.270
Total 15777.116 482321.7 1.400
Recovery factor for Deposit - I 58.02%
Total balance recoverable geological resource of Deposit -1t 0.812
Deposit 1l
Section Cross-sectional Length of Volume, | Sectional Tonnage | Qty, Million
No Area, 5q. m Influence, m cu. M Factor, t/cu.m Tonnes
3D1 62.9 50 3146,1 3.00 0.009
3D2 1863.9 50 93196.1 2.98 0.278
3D3 21404 45 96318.3 2.99 0.288
3D4 2729.7 50 136484.2 2.58 0.407
3D5 25442 40 101769.3 3.00 0.305
3D6 A111.9 40 164476.4 2.97 \ 0.489

(Qualifiéé‘berson)
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MODIFIED MINING PLAN

OF KHANDABANDH IRON ORE LEASE {366.311 HA.)
LESSEE: THE ODISHA MINING CORPORATION LTD.

Section Cross-sectional Length of Volume, | Sectional Tonnage | Qty, Million
No Area, 5q. m Influence, m cu. M Factor, t/cu.m Tonnes
3D7 7459.4 35 261079.2 2.95 0.770
3D8 1991.7 30 58751.5 2.82 0.168
309 2138.2 30 64177.0 2.75 0.i76
3D10 32584 40 130375.7 2.99 0.390
3D11 4107.6 35 143767.3 2.98 0.429
D12 929.2 30 27875.0 3.00 0.084
3D13 489.8 a0 19590.9 2.99 0.059
3D14 635.0 35 222241 2,97 0.066
3D15 777.8 30 233355 3.00 0.070
3D16 7488.1 45 336964.6 3.00 1.010
3D17 10.7 50 536.5 3.00 0.002
3D18 0.0 45 - - -
3D19 0.0 72.5 - - 0.000
3D20 115.8 30 3473.7 3.00 0.010
3p21 141.8 25 3545.6 3.00 0.011
3D22 - - - - -
Total 42741.1 1692087.2 5.020
Recovery factor for Deposit - 1l 61.53%
Total balance recoverable geological resource of Deposit -l 3.089
Deposit IV
Section Cross-sectional Length of Volume, Sectional Qty, Million
No Area, 5q. m Influence, m cu.m Tonnage Factor, Tonnes
t/cu.m
4D1 1062.0611 50 53103.1 2.90 0.154
4D2 2926.7755 50 146338.8 2.98 0.436
4D3 3382.1084 50 169105.4 2.97 0.502
4D4 3700.6166 50 185030.8 2.91 0.539
4D5 3939.7094 50 196985.5 3.00 0.590
4D6 3981.9653 50 199098.3 2.97 0.592
4D7 3155.6974 S0 1577849 3.00 0.473
4D8 2614.5934 50 130729.7 2.96 0.388
4D9 886.859 40 35474.4 295 0.105
4D10 1075.2557 40 43010.2 2.99 0.129
4D11 864.5508 40 34582.0 2.99 0.103
4D12 620.0196 40 24800.8 2.98 0.074
4D13 - - - - -
4014 49.413 25 12353 3.00 0.004
4D15 93.1434 40 3725.7 3.00 0.011
4D16 202.8644 35 7100.3 3.00 0.021
4D17 109.721 35 3840.2 2.50 0.010
4D18 51.8091 20 1036.2 2.76 0.003
4D19 - - - - -
4D20 412.6026 35 14441.1 2.64 0.038
4D21 p58.273 30 10748.2 3.00 0.032
(Qualifiéﬁerson) (Qualifﬁe/ci Person)
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MODIFIED MINING PLAN

OF KHANDABANDH IRON ORE LEASE (366.311 HA.)
LESSEE: THE ODISHA MINING CORPORATION LTD.

Section Cross-sectional Length of Volume, Sectional Qty, Milliof=
No Area, 5. m Influence, m cu. m Tonnage Factor, Tonnes
t/cu.m
4D22 723.924 30 21717.7 2.75 0.060
4D23 227.432 25 5685.8 2.98 0.017
4D24 318.1404 30 9544.2 2.73 0.026
4D25 361.1756 30 10835.3 3.00 0.033
AD26 126.0576 30 3781.7 3.00 0.011
4D27 41.0507 40 1642.0 3.00 0.005
4D28 350.8924 35 12281.2 2,98 0.037
4D29 34.8468 35 1219.6 3.00 0.004
4D30 145.2688 40 5810.8 3.00 0.017
Total 29025.9809 1490689.2 4.414
Recovery factor for Deposit - IV 83.98%
Total balance recoverable geological resource of Deposit -IV 3.707
Deposit V
Section | Cross-sectional Length of Sectional Tonnage Factor, Qty,
No Area, 5q. m Influence, m Volume, cu. M t/cu.m Million
Tonnes
5D1 7514.586 50 375729.28 2.96 1.111
502 12046.78 50 602339.24 293 1.767
503 18015.9 50 900795.20 3.00 2.699
5D4 14684.63 50 73423161 2.96 2.171
5D5 14153.85 40 566153.80 2.96 1.675
S5D6 11329.59 35 396535.74 2.95 1.172
5D7 6756.462 35 236476.18 2,95 0.697
5D8 1693.59 20 33871.80 2.94 0.099
509 1871.638 40 74865.54 2.94 0.220
5D10 2652.772 45 119374.73 2.75 0.329
5D11 1734.8 40 69392.02 2.88 0.200
5012 2108.045 40 84321.79 2.95 0.249
5D13 143.5402 40 5741.61 3.00 0.017
5014 47.9192 35 1677.17 2.85 0.005
5D15 610.7916 35 21377.71 2.82 0.060
5D16 0 21 - - -
Total 95364.9 4222883.41 12.472
Recovery factor for Deposit - V 73.88%
Total balance recoverable geological resource of Deposit -V 9.214

(Qualifie#erson)
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MODIFIED MINING PLAN
nMG OF KHANDABANDH IRON ORE LEASE (366.311 HA.)

LESSEE: THE ODISHA MINING CORPORATION LTD.

Deposit Vi

Section No Cross-sectional Length of | Volume, cu. i_i‘:::;ael Qty, Million

Area, S5¢q. m Influence m Tonnes

Factor.,t/cu.m

6D1 0 325 0.0 0.00 0.000
6D2 4) 325 0.0 0.00 0.000
6D3 0 12 0.0 0.00 0.000
6D4 407.484 50 20374.2 3.00 0.061
eD5 514.6115 50 25730.6 2.94 0.076
eD6 1861.5009 50 93075.0 3.00 0.279
eD7 3799.1705 50 189958.5 3.00 0.570
6D8 3013.7542 50 150687.7 2.97 0.447
6D% 1476.7203 41 60545.5 0.00 0.000
6D10 2200.8323 50 110041.6 2.50 0.275
6D11 3257.048 50 162852.4 2.50 0.407
Total 16531.122 813265.6 2.115
Recovery factor for Deposit - VI 74.03%
Total balance recoverable geological resource of Deposit -VI 1.566

Slice Plan Method
Deposit-wise resources established by slice plan method using SURPAC software is given below,
Resources established by slice plan method as on 01.04.2015

Deposit Slice RL, mRL Qty, Million | o,
/Quarry Tonnes

666.0 -> 672.0 0.0003 49.32

660.0 -> 666.0 0.003 51.54

654.0 -» 660.0 0.017 58.84

£648.0 > 654.0 0.032 59.46

642.0->648.0 0.062 61.98

636.0 -> 642.0 0.088 62.92

630.0->636.0 0.079 62.55

624.0 > 630.0 0.077 62.33

618.0 > 624.0 0.078 63.74

Deposit | 612.0 -> 618.0 0.060 63.46

606.0 >612.0 0.081 62.43

600.0 -> 606.0 0.096 62.69

594.0 -> 600.0 0.107 64.13

588.0 ->594.0 0.137 63.68

582.0 ->588.0 0.212 63.58

576.0 -> 582.0 0.389 62.26

570.0 -> 576.0 0.588 62.47

564.0 -> 570.0 0.488 62.02

558.0->564.0 0.445 62.11

. 552.0->558.0 0.432 63.16

(Qualified Person) (Qua-:fﬁPerson)
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MODIFIED MINING PLAN e
OF KHANDABANDH IRON ORE LEASE (366.311 HA:J- "~/

LESSEE: THE ODISHA MINING CORPORATION LTD. |-

. ‘ - Pl
_ A 1
Deposit slice RL, mRL Qty, Million |- Fé/ i ‘a?
JQuarry Tonnes R i
546.0 -> 552.0 0.405 | "e31x
540.0 -> 546.0 0.356 62.82
534.0 > 540.0 0.226 63.06
528.0->534.0 0.144 62.85
522.0->528.0 0.071 61.53
516.0 ->522.0 0.030 60.58
510.0->516.0 0.012 55.16
504.0 -> 510.0 0.012 49 87
498.0 -> 504.0 0.009 52.2
492.0 -> 498.0 0.003 51.79
Sub Total 4.738 62.58
Recovery Factor 72.38%
Total balance recoverable geological resource of Deposit -1 3.329 62.58
642.0 -> 648.0 0.002 65.3
636.0->642.0 0.013 62.83
630.0->636.0 0.035 58.98
624.0 -> 630.0 0.096 59.24
618.0 -> 624.0 0.148 58.84
612.0->618.0 0.1595 59.93
606.0->612.0 0.206 60.65
Deposit I 600.0 -> 606.0 0.132 60.77
594.0 -> 600.0 0.083 61.44
588.0 -> 594.0 0.067 61.08
582.0->588.0 0.138 ©64.18
576.0 ->582.0 0.132 64.89
570.0 > 576.0 0.065 63.3
564.0 ->570.0 0.025 61.73
558.0 > 564.0 0.011 58.83
552.0 ->558.0 0.002 58.41
Sub Total 1.359 61.22
Recovery factor for Depaosit - ll 58.02%
Total balance recoverable geological resource of Deposit -l 0.788 61.22
630.0 > 636.0 0.001 515
624.0 -> 630.0 0.122 60.68
618.0->624.0 0.555 62.37
612.0->618.0 0.658 61.64
606.0 ->612.0 0.432 60.82
Deposit Il 600.0 -> 606.0 0.384 61.24
594.0 ->600.0 0.445 61.44
588.0 -> 594.0 0.419 61.77
582.0 -> 588.0 0.400 62.97
576.0->582.0 0.378 62.78
{ 570.0 -> 576.0 0.261 | 62.65
(Qualified Person} {Qualified Person)
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OF KHANDABANDH IRON ORE LEASE {366.311 HA.)
LESSEE: THE ODISHA MINING CORPORATION LTD.

Deposit Slice RL, mRL Qty, Million Fe%
/Quarry Tonnes
564.0 -» 570.0 0.239 62.73
558.0 -> 564.0 0.188 63.13
552.0 ->558.0 0.178 63.16
546.0 ->552.0 0.162 62.36
540.0 -> 546.0 0.136 63.91
534.0 -> 540.0 0.134 65.26
528.0->534.0 0.118 64.99
522.0->528.0 0.082 64.87
516.0 ->522.0 0.023 64.07
510.0 ->516.0 0.000 64.4
Sub Total 5.326 62.28
Recovery factor for Deposit - HI 61.53% 3.277
Total balance recoverable geological resource of Deposit -l 3.277 62.28
666.0 ->672.0 0.031 63.27
660.0 -> 665.0 0.024 49.39
654.0 -> 660.0 0.172 56.03
648.0 > 654.0 0.618 60.98
642.0 -> 648.0 1.012 61.93
636.0->642.0 0.956 62.36
Deposit IV 630.0 -> 636.0 0.724 62.88
2 IV Main 624.0 -> 630.0 0.441 63.2
618.0 -> 624.0 0.205 63.89
612.0 -> 618.0 0.078 64.22
606.0 > 612.0 0.035 65.91
600.0 -> 606.0 0.023 66.08
594.0 -> 600.0 0.014 65.74
588.0->594.0 0.006 65.03
582.0 ->588.0 0.0002 61.93
Sub Total 4.340 62.09
Recovery factor for Deposit — IV & IV Main 83.98%
Total balance recoverable geological resource of Deposit -
V& IV Main 3.644 62.09
678.0 ->684.0 0.011 58.19
672.0->678.0 0.068 57.09
666.0 -> 672.0 0.158 58.65
660.0 -> 666.0 0.246 59.41
654.0 -> 660.0 0.261 59.81
Deposit V 648.0-> 654.0 0.212 58.66
642.0 -> 648.0 0.204 61.05
636.0 > 6420 0.279 62.65
630.0 -> 636.0 0.315 63.53
624.0 -> 6300 0.341 64.53
618.0 -> 624.0 0.314 63.81

(Qualifie% Person)
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MODIFIED MINING PLAN

OF KHANDABANDH IRON ORE LEASE {366.311 HA.),= 7/
LESSEE: THE ODISHA MINING CORPORATION LTD:.."«

Deposit Slice RL, mRL Qty, Mill!on . T
/Quarry Tonnes -
612.0 -> 618.0 0.298 -
606.0 ->612.0 0.329
600.0 -» 606.0 0.356
594.0 -> 600.0 0.410
588.0 ->594.0 0.461
£82.0 > 588.0 0.563
576.0->582.0 0.696
570.0->576.0 0.762
564.0 -> 570.0 0.934
558.0 > 564.0 0.752
552.0 -> 558.0 0.653
546.0 -> 552.0 0.639
540.0 -> 546.0 0.644
534.0 ->540.0 0.660
§28.0 -> 534.0 0.651
§22.0->5280 0.626
516.0->522.0 0.569
510.0 ->516.0 0.472
504.0 -> 510.0 0.367
498.0 -> 504.0 0.263
492.0 -> 498.0 0.173
486.0->492.0 0.071
480.0 -> 486.0 0.006
Sub Total 13.768
Recovery factor for Deposit — V 73.88%
Total balance recoverable geological resource of Deposit -V 10.172 62.49
660.0 -> 666.0 0.000 63.27
654.0 -> 660.0 0.059 63.55
648.0 -> 654.0 0.152 62.14
642.0 -> 648.0 0.1589 60.63
636.0 -> 642.0 0.182 60.97
630.0 -> 636.0 0.191 61
Deposit VI 624.0 > 630.0 0.211 60.24
618.0 > 624.0 0.220 60.35
612.0 > 618.0 0.203 61.15
606.0 -> 612.0 0.170 62.21
600.0 -> 606.0 0.107 62.13
594.0 -> 600.0 0.012 54.33
588.0 -»594.0 0.001 46.22
Sub Total 1.707 61.12
Recovery factor for Deposit — VI 74.03%
Total balance recoverable geological resource of Deposit -VI 1.264
Grand Totgl | 22.574 62.28

(Qualifieb Person)
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MODIFIED MINING PLAN
OF KHANDABANDH IRON ORE LEASE {366.311 HA.)

LESSEE: THE ODISHA MINING CORPORATION LTD.

Ll o
It is vividly indicated from the above tables that there is a variation of only 0. 6% .m th toIaI”\;a“

.

resource established by cross-section method and slice plan method.- Ther ‘d:‘é.-\"'j;::

reserve/resource estimated by slice plan method has been considered for further planning..) _ix="

P

g

The detailed calculation of the Slice-wise reserves/ resources established at 45% Fe cut off for
Khandabandh iron ore mines as on 01.04.2015 is given in Annexure 22.

Mineral reserves/Resources:
Mineral Resources: {Mineral resources may be estimated purely based on level of

exploration, with reference to the threshold value of minerals declared by IBM)

Justification of UNFC classification

Measured mineral resources (331)

All the deposits have been drilled at a grid spacing of 100 m x 100 m or even less. Geological mapping has
been done at 1 : 500/1:1000. Topographical map of the area has been prepared at 5 m contour interval.
Chemical analysis of borehole samples alongwith grab samples have been carried out. Therefore entire
Reserve/resource has been categorized under 331 category of UNFC.

Proved Mineral Reserves (111}

The mine was in operation since 30.11.1963. Feasibility study has been carried out incl. equipment
selection, processing, EIA/EMP Studies, economic evaluation and mine plans/scheme of mining have been
approved by statutory authority, the reserve falling within the surface right area of non forest land has
been considered as Proved Mineral Reserves (111).

Probable Mineral Reserves {121)

Although the mine was in operation since 30.11.1963, feasibility study has been carried out incl.
equipment selection, processing, economic evaluation and mine plans/scheme of mining have been
approved by statutory authority but the mine is not having forest clearance therefore, the reserve falling
within forest land has been considered as Probable Mineral Reserves (121).

Feasibility Mineral Resources (211)

The part of mineral resources within the non forest surface right area which is economical but has been
blocked in statutory barriers & ultimate pit slopes has been considered as Feasibility Mineral Resources
(211).

Pre-Feasibility Mineral Resources {221)

The part of mineral resource falling outside the non forest surface right area, which is has been blocked in
statutory barriers & ultimate pit slopes or which is not economical due to grade constraints has been
considered as Pre-Feasibility Mineral Resources (221).

The details of the resources established based on level of exploration is given in the table below at a cut
off of 45% Fe.
{As on 01.0.4.2015)

R Resource, Avg. Grade,
L
evel of Exploration Million Tonnes Fe%
Detailed Exploration (G1) 22.574 62.28%
Total 22,574 62.28%

The reservi:stablished as per the standard norm of UNFC is given in the table below:-
(Qualified Person) {Qualified Person)
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OF KHANDABANDH IRON ORE LEASE {366.311 HA.)
LESSEE: THE ODISHA MINING CORPORATION LTD.

Total Non-Saleable
Deposit/ Resources type tonnage grade Saleable grade
-off 55% F
Quarry cut-o {45% - 55% Fe) + e)
(+45%
3.429 0.214 3.216
Deposit | Measured mineral resources (331) (62.58% Fe) (50.71% Fe) (63.37% Fe)
. (] - o - (']
. 0.090 0.698
Deposit |l Measured mineral resources (331) (610225/8Fe) (51.82% Fe) (62.44% Fe)
. (¢] . (s] . (]
3.277 0.194 3.083
Deposit Il Measured mineral resources (331} (62.28% Fe) (50.63% Fe) (63.01% Fe)
. (] - (s} . (1]
Deposit IV & IV . 3.644 0.180 3.464
(Main) Measured mineral resources (331} | o) g0 ce) | (49.00% Fe) (62.76% Fe)
10.171 0.517 9.654
Deposit V Measured mineral resources (331) (62.49% Fe) (50.25% Fe) (63.14% Fe)
. (s] - a . (1]
1.264 0.061 5.654
Deposit VI Measured mineral resources (331} (61.12% Fe) (50.24% Fe) (61.67% Fe)
. (] . (] - (1]
Total 22.574 1,256 21.318
ola (62.28% Fe) | {50.39% Fe) (62.99% Fe)

Note : Fe % indicated in the brackets are average Fe % .

The Measured / Indicated resources under different classes of land are given below:

Forest land
Total All remaining
Deposit/ Resources type tonnage Non Forest land | Already forest land
Quarry Diverted applied for
diversion
(in Million Tonnes)
Deposit | Measured mineral resources 3.429 0.193 ) 3.236
{331) {62.58% Fe) {62.19% Fe) (60.60% Fe)
Deposit I Measured mineral resources 0.788 0.009 ) 0.779
(331) (61.22% Fe) (57.34% Fe) (61.73% Fe)
Deposit I Measured mineral resources 3.277 ) i 3.277
(331) (62.28% Fe) (62.28% Fe)
Deposit IV & Measured mineral resources 3.644 0.767 2.877
IV Main (331) (62.09% Fe) | (60.99 % Fe) i {62.25 % Fe)
Deposit V Measured mineral resources 10171 ) i 10.171
{331) (62.49% Fe) {62.49% Fe)
. Measured mineral resources 1.264 0.015 1.249
Deposit VI - N
{331) (61.12% Fe} (61.14% Fe) (49.76% Fe)
Total 22.574 0.984 ) 21.590
(62.28% Fe) {60.99% Fe) (62.46% Fe)
Note: Fe % indicated in the brackets are average Fe % .

(Qualified Person)
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MODIFIED MINING PLAN

OF KHANDABANDH IRON ORE LEASE (366.311 HA.)
LESSEE: THE ODISHA MINING CORPORATION LTD.

The Measured / Indicated resources under mineable and non-mineable portions are:-

Blocked/Non-mineable
UPL
) Total Stat, Already All Grade | »
Deposit/ Resources Type tonnage | Mineable | barrie Non diverted remaining constr | 2 Total
Quarry forest forest land . F=S
rs forest aints
Land applied for
land . A
diversion
{in Million Tonnes)
Deposit| | Measured mineral |4 5 3,109 - | 0178 - 0.112 0.031 | - | 0321
resources {331)
Deposit i | Measured mineal | 00 | 5727 | 0.014 | 0.002 - 0.039 0.011 | - | 0.067
resources {331)
Deposit i | Measured mineral | -4 555 3.214 - | 0.000 - 0.059 0.003 | - | 0.063
resources (331)
Deposit IV | Measured mineral
& IV Main | resources (331) 3.644 2.591 0.065 | 0.409 - 0.530 0.050 1.054
Deposity | Measured mineral |0 400 1 15139 - | 0.000 - 0.019 0013 | - | 0.032
resources {331)
Depositvi | Measured mineral | g 500 4 557 | 0.004 | 0.000 - - 0.003 | - | 0.006
resources {331)
Total 22.574 21.032 | 0.083 | 0.589 - 0.760 0.110 | - 1.542

Feasibility Study was then carried out as enclosed in Annexure — 26 and the reserves/ resources
classified thereafter for the Khandabandh iron ore deposit is given below:-

RESERVES REMAINING RESOURCES
Deposit Potentiall i i
posi Economic Qty. Break-up land wise oten |a-y Qty. Constram.tf wise Remaining
/ . Economic quantities
Quarry (Mineable) (Non Measured
R in Milli - in Milli Resources
eserves {in Million Tonnes) mineable) (in Million Tonnes)
0000 | Diverted forest land » 0.034 | Uttimatepit
Feasibility limit
Deposit 1 Proved 0.002 0.002 Non—.o.ri_est land Mineral 0.037 0.000 Lease barrier Nil
{111) All remaining forest Resources Low arade
0.000 land applied for (211) 0.003 8
. . part
diversion
imate pit
0.000 | Diverted forest land Pre- 0.256 U't'?;ite P
Probabte 0.000 Non-farest land Feasibility 0.000 Lease barrier
Depaosit | 3.107 . — Mineral 0.283 - Nil
{121) All remaining forest Resources Low grade
3.107 land applied for 0.027 g
o (221) part
diversion
= -
0.000 | Diverted farest land - g0y | VYMtimatepit
Feasibility limit
Depasit Proved 0.007 0.007 Non-fc?n_ast land Mineral 0.006 0.000 Lease barrier Nl
I {111) All remaining forest Resources Low erade
0.000 land applied for (211) 0.004 N
. . part
diversion
_ 0.000 | Divertedforestland | casibiity 003 | VMtimatepit
Depaosit Probable 0.715 Mineral 0.060 limit Nil
Il {121) ’ 0.000 Non-forest land Resources . 0.014 Lease barrier
. 0.715 All remaining forest {221} | D.067 Low grade
o

(Qua;.ﬁé&ﬁ'erson)

Page 47 of 95

(Qualified Person)




OF KHANDABANDH IRON ORE LEASE (366.311 HA.T_)_”;"" gis

MODIFIED MINING PLAN

LESSEE: THE ODISHA MINING CORPORATION LTD. |

NG S A
RESERVES REMAIRINGRESQURCES
Deposit ) Potentiall TSFEs===fnstrai i
P Economic Qty. Break-up land wise Y Qty. *C‘onstraln.t? wise Remaining
/ N Economic quantities
Quarry (Mineahle) {Non Measured
Reserves (in Million Tonnes} mineable} (in Million Tonnes) Resources
land applied for part
diversion
0.000 | Diverted forest land o 0.0sg | Ytmate pit
Feasibility limit
Deposit Probable 3214 0.000 Non-fc.;r?st land Mineral 0.063 0.000 Lease barrier Nil
1l {121) All remaining forest Resources Low erad
3.214 land applied for (221) 0.004 grade
. . part
diversion
- -
0.000 | Diverted forest land - 0.141 | UMtimatepit
Deposit Feasibility limit
p Proved 0.505 Non-forest land Mineral 0.000 Lease barrier .
V&IV 0.505 — 0.146 Nil
Main {111) All remaining forest Resources Low arade
0.000 land applied for (211} 0.005 g
. . part
diversion
0.000 Diverted forest land e 0.798 UIt|n_131_:e pit
Feasibility limit
Deposit Probable 2.086 0.000 Non-forc.est land Mineral 0.908 0.065 Lease barrier Nl
\ (121) All remaining forest Resources Low erade
2.086 land applied for (221) 0.045 €
. . part
diversion
0.000 Diverted forest land e 0.019 UItlrx_ﬂa'Fe pit
Feasibility limit
Deposit Probable 10.139 0.000 Non-fo_n_est land Mineral 0.032 0.000 Lease barrier Nil
v (121) All remaining forest Resources Low erade
10.139 land applied for (221) 0.013 &
s . part
diversion
i it
0.000 | Diverted forest land o opgp | Utimatepi
Feasibility limit
Depaosit Proved 0.031 0.031 Non—folrt.est land Mineral 0.000 0.000 Lease barrier Nil
Vi {111) All remaining forest Resources L ade
0.000 land applied for (211) 0.000 ow grt
diversion par
0.000 Diverted forest land . 0.000 U|t|l’T‘lat.E pit
Feasibility limit
i . - Mi . i
Deposit Probable 1276 0.000 Non fo_re_st land) ineral 0.006 0.004 Lease barrier Nil
Vi (121) All remaining forest Resources Low erade
1.226 land applied for {221) 0.002 agrt
diversion P
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Category wise updated reserve with grade
Category wise updated reserves with grade are given in table 3.6.
{Table 3.6) Reserves as per UNFC classification (as on 1.04.2015)

Reserve Category . Qty. in
SI-No (UNFC Classification) Deposit/Quarry Millioanonnes Grade (Fe%)
Deposit | 0.002 65.52%
Deposit |l 0.007 58.00%
1 Proved Mineral Reserves (111) Deposit IV 0.505 60.76%
Deposit VI 0.031 €1.19%
Total 0.546 60.87%
Deposit | 3.107 62.63%
Deposit |l 0.715 61.49%
. Deposit I 3.214 62.28%
2 Probable Mineral Reserves {121) Deposit IV 2086 62 92%
Deposit V 10.139 62.50%
Deposit VI 1.2259 61.19%
Total 20.486 62.46%
Total Mineral Reserves (1 +2) 21,032 62.29%
3 Probable Mineral Reserves {122} NIL NIL NA
Deposit | 0.037 +45%
Deposit I 0.006 +45%
4 Feasibility Mineral Resource (211) Deposit IV 0.146 +45%
Deposit VI 0.000 +45%
Total 0.189 +45%
Deposit } 0.283 +45%
Deposit Il 0.061 +45%
Deposit 1l 0.063 +45%
5 Pre Feasibility Mineral Resource {221} | Deposit IV 0.908 +45%
Deposit V 0.032 +45%
Deposit VI 0.006 +45%
Total 1.353 +45%
6 Feasibility Mineral Resource {222) NIL NIL NA
7 Remaining measured resource {331} NIL NIL NA
8 Indicated Resource (332) NIL NIL NA
9 Inferred Resource (333) NIL NIL NA
10 Reconnaissance Resource {334) NIL NIL NA
Total Mineral Resources {3+4+5+6+7+8+9+10) 1.542 +45%
Grand Total (1 to 10) 22.574 {62.28% Fe)

k .
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A summary of updated reserves/resource as on 01.04.2015 as per UNFC Category ‘is"f‘giv_e':h..,f-'.- '

below.
Summary of updated reserves/resource as on 01.04.2015
Reserves Resources
- UNFC s
UNFC Category Reserve, Million tonne Fe% Resource, Million tonne | Fe%
Category
111 0.546 60.87% 211 0.189 +45%
121 20.486 62.46% 221 1.353 +45%
Total 21.032 62.29% Total 1.542 +45%
Grand Total 22.574 Million Tonnes

Note: It may not be possible to quantify grade-wise reserves, as normally there is a considerable
variation in size and grade distribution within the ore zone, which results in variable

recovery factor and bulk density. Thus tonnage arrived are tentative.

Following recovery factors have been considered for different deposits based on the analysis report of

OMC.

Deposit Recovery Factor
Deposit - | 72.38%
Deposit - |l 58.02%
Deposit - I 61.53%
Deposit - IV 83.98%
Deposit - V 73.88%
Deposit - VI 74.025%
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2.0 MINING e -
A. OPEN CAST MINING: T
a) Briefly describe the existing as well as proposed method for excavation with all des:ié"ﬁ’ =
parameters indicating on plans /sections.
Mining Method : The Khandabandh Iron ore Mines comes under Category-A {Fully Mechanized
category} as per the IBM guidelines. Prior to suspension of mining operation, the deposit was
worked by opencast mining method.
Bench Configuration: Presently average height of bench is 6.0m whereas, width of bench has
been maintained at 6-10m. Bank slope angle varies from 65° — 75°.Approach road to different
deposits of the lease has been maintained at 1in 16 gradient.
Drilling & Blasting: Presently the mine is not operational due to suspension orders issued by
RCOM, I1BM for violation of rules of MCDR 1988. Prior to suspension deep hole drilling & blasting
was used to break the Ore & waste. Drilling was being carried out using 115 mm dia. Drill
machines with 3.0 m burden & 3.5 m spacing. Holes were charged with ANFQ/slurry explosives
and initiated using electric detonator/detonating fuse.
Loading & Transportation: Blasted material were loaded into 20 t capacity tippers using 0.9 m?®
which in turn was transported to mobile crushing & screening unit for further size reduction &
screening. Manual Iabours are alsc being deployed for sorting & sizing of lump to +5 — 18 mm,
+10-40 mm CLO apart from other ancillary purposes in the mining. Waste excavated was hauled
from working benches to waste dump located close top respective pits by 20t tippers.
Salient parameters of existing major quarries of Khandabandh lron Ore Mines are as follows.
Salient parameters of existing quarry {as on 01.04.2015)
Sl parameters Deposit | Deposit Il Deposﬂé\:‘a" 2 Deposit V Deposit Vi
No. {Quarry -1) {Quarry -2) Quarry-4 {Mai:} {Quarry -3) {Quarry -6}
Quarry 2B:
216 mx 81l mx 1688 m 292m x
1. Quarry Size 188 mx 138 |Quarry 2C: 163m x 22 318mx179m | 187 mx 133m 201 mx 148
(Lx W xD) mx80.92m (241 mx 148 mx48.76 m m x 9.5 X 26 m mx40m
Quarry 2D :
90 mx48mx7.2m
Quarry2B:3
2. EZ::Thes No.  of 13 Quarry 2 : 10 6 2 a 3
Quarry 2D : 2
Quarry 2B : 623.451mRL
3 Top Bench RL 642.46 Quarry 2C : 627.85 mRL 674.299m 651.5m 612 mRL 659.00m
Cuarry 2D :552.198
Quarry 2B : 606.563 mRL
4 Bottom Bench RL 561.55 Quarry 2C: 579.79 mRL 652.291 642 584.6 mRL 589.50m
Quarry 2D : 585.029
Average Bench Quarry2B:4.7~-55m
5 Height 4-9m Quarry2C:4-5m 3-8Bm 35-6m 6—7m 5-6m
Quarry 2D :3.8-4m
Average gench Quarry 2B:6-19.8 m
6 Width 5-20m Quarry 2€: 6-20m 6-10m 10-30m 18-20m 25-30m
Quarry 2D :7-10m
Average Bank 0 0 Quarry 28 4600 ~ 752 0 0 0 o 0 0 0 4A0
7 Slope 357 -49 Quarry 2C: 260— 380 21" -38 700 =75 700-75 3840
Quarry 2D : 23" - 41
Quarry 28 : 26° - 28°
8 | Average Pit Slope Quarry 2€: 27.5°-32.3° 22.5° 37.6° 45° 27.30°
|Quarry 2D : 23°- 31° W
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sl, Parameters Deposit | Deposit 1l DEPOS“(;V p— ‘D_\_épéréi't_v Deposit VI
No. {Quarry -1) {Quarry -2} Quarry-4 (::;:; "(Q!.I_arr'v -3) (Quarry -6}
2425739N
2427500N to to 2426512Nta | 2426478N to | 2428061N to
5 | Coordinates 2428000N & [2427417N to 2428559N & | 2426743N | 2427289N & 242776IN & | 24209098N &
334525Eto  |335017F to 336264E & 333521E to 333952 to 334469E to
335285 333398E to 334860€ 335840F 335325E
334094E
Details of existing subgrade dump, fines dump, CLO Stacks etc. is given below.
RL of
S| Dum Area No. of | Individual Total individual
Nc; 1] Location Co-ordinate | occupied | Stock Qty, | terrac terrace Dump Size, LX W terraces
" | Type {Ha.) Height, m | Height, m {Bottom RL —
Top RL)
1. | Subgrade Dump
2427600N to
Near 2427760N & 0.45 1% :565.1-
-1 ) } 16.3 355m x 85
a |56 Deposit| | 334930 1o | %0 Mcu.m 163 MXEM | 5814
335160E
2427760N to
Near 2427980N & 0.07 Mcu. 1% 574.04 -
b | SG- . 4 4 1 a0
G2 | peposit! | 3348508 to | 008 M 00mx40m | 50 0
335020E
2428360N to
SG- Near 2428440N & 0.01 1" — 607.84-
“la2a Deposit2 | 335680 to | O Meu.m 7 / 60mx30m | 1y
335760E
2427540N  to
Near 242600N & 0.0125 1% 5750 -
d 1563 | peposit1 | 3346408 to | 004 Mecu. M 4 4 70mx30m e g
334930E
2436240N to
Near 2427980N & 0.12 1 575.075 —
- 1. 150m x 80
€ 364 | neposit3 | 3358206 to 12 Mcu.m 10 10 MXEEM - ogs 15
335980E
2426620N to
Near 2426800N & 0.08 Mcu. 1% : 667.0 -
SG- .
P 1S65 | peposita | 333550 to| 229 M 8 8 190mx85m | c75 0
333770E
2426300N to
5G- Near 2426520N & 0.067 1" 655.13 —
1.08
E . 5A | Deposit4 |333600E to / Mcu.m 15 15 170mx40m | o611
333750E
2 Lumps & Fines
o [tume | g | 2428350N to 0.003006 4.8 m 4-8m )
5 . 2428600N & Mt 440 m x 204 Scattered in
Deposit 5.782
b Fines | Vi 335200E to 0.081905 18m 48m m heaps
335550F Mt
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S 4 f i
b) Indicate year-wise tentative Excavation in Cubic Meters :indicating gljgi-éiiﬁ;ﬁfgént,
ROM, pit wise as in table below. L e e
D. In-situ Tentative Excavation
The year-wise in-situ tentative excavation for the proposed plan period is given below.
Year-wise in-situ tentative excavation for the proposed plan period
ROM {Mcu. m}
Total R
Tentative | TopSoil | OB/SB/IB ore ':'e';‘:c’;' ROM:Waste
Year Deposit/Quarry Excavation (Subgrade)
Mcu.m Mcu.m Mcu.m | Mcu.m M cu. m cu.m:cu.m
2013-14 Period already lapsed therefore no proposal has been made
2014-15 Period already lapsed therefore no proposal has been made
2015-16 Deposit VI 0.3172 0.0000 0.1855 0.1269 0.0047 0.71
Sub Total 0.3172 0.0000 0.1855 0.1269 0.0047 0.71
2016-17 Deposit VI 0.7727 0.0000 0.5069 0.2472 0.0185 0.52
Sub Total 0.7727 0.0000 0.5069 0.2472 0.0185 0.52
Deposit V {(Quarry 3) 0.5041 0.0000 0.2380 0.2460 0.0201 1.12
5017-18 Deposit | (Quarry 1) 0.3695 0.0000 0.2682 0.0982 0.0032 0.38
Deposit VI 0.0205 0.0000 0.0000 | 0.0034 0.0171 453.69
Sub Total 0.8736 0.0000 0.5062 0.3441 0.0233 0.73
Grand Total 1.9635 0.0000 1.1987 0.7183 0.0466 0.64

Note : Tentative tonnage of ore have been arrived by considering the following approximate bulk density
and recovery factor as these data are variable and may be established on time series.
Bulk Density , t/cu.m

. Bulk Density ,
Litho Type t/cu.mty
Ore (Fe%>55%) 3
Subgrade (Fe% between 45 — 55%) 25
Waste (Fe% less than 45%) 1.8

Recovery Factor
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iv.

At the end of FY 2013-14 -

Period has already lapsed therefore no production proposal has been made for FY 2013 ~ 14
Since the mining operation is suspended due to want of forestry clearance since 05.01. 2010, no
production has been made from the mines during the FY 2013-14.

At the end of FY 2014-15

Period has already lapsed therefore no production proposal has been made for FY 2014 — 15.
Since the mining operation is suspended due to want of forestry clearance since 05.01.2010, no
production has been made from the mines during the FY 2014-15.

i. Atthe end of FY 2015-16

Deposit VI

During FY 2015-16, existing benches from 654 mRL to 666 mRL in deposit VI will be further
pushed in the eastern direction. Besides three nos. of new benches at 666 mRL to 654 mRL will
be developed during the FY 2015-16. During the period 0.012 Million toanes of subgrade will be
generated. Entire subgrade generated during the period has been planned to be blended with
high grade ore. Around 0.1855 M cu. M waste will be generated during the period which has
been proposed to be dumped in waste dump WD1 proposed between 335400 & 2427720 N to
335700E & 2428150N at Deposit IIl.

Pit development & production plan at the end of FY 2015-16 is shown in drawing No.
MEC/Q76Q/11/16/06. The sections of this pit are shown in drawing No. MEC/Q76Q/11/16/08 to
10A,

Details of calculations of ore, sub grade and waste for the FY 2015-16 is shown in Annexure-23.

At the end of FY 2016-17

Deposit VI

During FY 2016-17, benches developed i.e from 636 to 660 mRL during FY 2015-16 in deposit VI
will be further pushed in the eastern direction. During the period 0.046 Million tonnes of
subgrade will be generated. Entire subgrade generated during the period has been planned to
be blended with high grade ore. Around 0.507 M cu. m waste will be generated during the
period which has been proposed to be dumped in waste dump WD1 proposed between
335400F & 2427720 N to 335700E & 2428150N at Deposit lil.

Pit development & production plan at the end of FY 2016-17 is shown in drawing No.
MEC/Q76Q/11/16/07. The sections of this pit are shown in drawing No. MEC/Q760Q/11/16/09 to
10A,

Details of calculations of ore, sub grade and waste for the FY 2016-17 is shown in Annexure-24.

At the end of FY 2017-18

Deposit V (Quarry —3

During FY 2017-18, existing benches from 606 mRL to 612 mRL in deposit V will be further
pushed in the north western direction. Besides six nos. of new benches at 618mRL to 648 mRL
will be developed during the FY 2017-18. During the period 0.050 Million tonnes of subgrade will
be generated. Entire subgrade generated during the period has been planned to be blended
with high grade ore. Around 0.238 M cu. m waste will be generated during the period which has

N
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vi.

335700E & 2428150N at Deposit I11.

Deposit | {Quarry —1}

During FY 2017-18, existing benches from 582 mRL to 642 mRL in deposit | will be further
pushed in the north western direction. Besides 4 nos. of new benches at 642mRL to 666 mRL
will be developed during the FY 2017-18. During the period 0.008 Million tonnes of subgrade will
be generated. Entire subgrade generated during the period has been planned to be blended
with high grade ore. Around 0.268 M cu. M waste will be generated during the period which has
been proposed to be dumped in waste dump WD1 proposed between 335400 & 2427720 N to
335700E & 2428150N at Deposit Il

Deposit VI
During FY 2017-18, existing benches from 606 mRL to 612 mRL in deposit VI will be further

pushed in the eastern direction. During the period no subgrade will be generated. Around
0.00005 M cu. M waste will be generated during the period which has been proposed to be
dumped in waste dump WD1 proposed between 335400F & 2427720 N to 335700E & 2428150N
at Deposit IIl.

Entire waste i.e. 0.5062 Mcu. M generated during FY 2017-18 from above three deposits will be
dumped in waste dump WD1 proposed between 335400EF & 2427720 N to 335700E & 2428150N
at Deposit Ill.

Pit development & production plan at the end of FY 2017-18 is shown in drawing No.
MEC/Q76Q/11/16/08. The sections of this pit are shown in drawing No. MEC/Q76Q/11/16/09 to
10A.

Details of calculations of ore, sub grade and waste for the FY 2017-18 is shown in Annexure-25.

Dump re-handling {for the purpose of recovery of mineral):

Presently 0.009 million tonnes of lump & 0.082 Million tones fines have been stacked near
weighbridge in Deposit VI. These lumps & fines have been proposed to be evacuated as
follows.

Quantity to be evacuated,

Year Location/Dump Million Tonnes

Lump & Fines Stackyard,

Deposit VI 0.051

2015-16

Enclose individual year wise development plans and sections showing pit layouts, dumps, stacks
of mineral reject, if any, etc. in case of ‘A’ category mines. Composite development plans
showing pit layouts, dumps, stacks of mineral reject, if any, etc. and year wise sections in case
of ‘B’ category mines,

The year wise pit development plan & section for the period ending 2015-16 to 2017-18 is
shown in Plate No. MEC/Q76Q/ 11/16/06 to MEC/Q76Q)/ 11/16/10A respectively.

A
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vii. Describe briefly giving salient features of the proposed method of wdkkmg‘ mé‘ungfcatéﬁpfy
of mine. ARG NG
Mining Method: The Khandabandh Iron Ore Mines comes under Category- )r @;Méchan{zed
category) as per the IBM guidelines. Opencast mining method with shéVél™ —dumper
combination has been proposed for Khandabandh Iron Ore Mines.

Working Regime: Mine has been proposed to be operated in two shifts. Each shift will be of 8
hours duration. No. of working days per year will be 300 days.
Mine Design Parameters: The proposed height of bench is 6 m with 10 m minimum working
width. Bank slope has been considered as 75°. Haul road has been planned at a gradient of 1 in
16. Inter bench ramp width has been considered as 6 m.
Drilling & Blasting: Drilling will be carried out using 115 mm dia. Drill with 3.0 m burden & 3.5
m spacing. Total 70 % (approx.) of planned quantity will require drilling & blasting. Holes will be
charged with slurry explosives and initiated using electric delay detonators/detonating
fuse/NONEL.
Loading & transportation: Blasted material will be loaded with hydraulic excavators {diesel
powered) of bucket capacity of 0.9 — 3.0 cu.m bucket capacity in 25t capacity tipper and will be
transported to proposed maobile crushing & screening plant for production of CLO & fines. Waste
generated will be transported to proposed waste dump WD1.
Front end loaders & hydraulic excavators of 0.9 — 2.0 cu.m bucket capacity will be deployed for
required re-handling works. The CLO & fines generated from the processing plants will be
loaded by loader of 0.5-2.0 cu.m capacity & transported through 25 t tippers dumpers to the
respective stockyards.
Salient parameters of proposed mine working at the end of plan peried is given below.
:(IJ.. Parameters ( 3:::::1, (gi':::;t_:) Deposit VI

1 Quarry Size 466mx405mx | 311mx235mx | 340Mx 240 mx

) (LxWxD) 120 m 78m 54 m

2. | Total No. of Benches 20 13 9

3 Top Bench RL 666 mRL 648 mRL 654 mRL

4 | Bottom Bench RL 546 mRL 570 mRL 600 mRL

5 | Average Bench Height 6m 6m 6

6 | Average Bench Width 10m 10-30m 10-30m

7 | Average Bank Slope 75° 75° 75°

8 | Average Pit Slope 25.2° 23.2° 27.3°

e) Describe briefly the layout of mine workings, pit road layout, the layout of faces and sites for

disposal of overburden/waste along with ground preparation prior to disposal of waste, reject
etc. A reference to the plans and sections may be given. UPL or ultimate size of the pit is to be
shown for identification of the suitable dumping site.

Mining operation has been proposed to be confined within the broken area of Deposit | {Quarry 1) &
Deposit V {Quarry 3} during the plan period. The year wise pit development plan & section for the
period ending 2015-16 to 2017-18 is shown in Plate No. MEC/Q76Q/ 11/16/06 to MEC/Q76Q/
11/16/10A respectively. The surface plan of the mine as on 01.04.2015 is shown as Plate No.
MEC/Q76Q/ 11/16/05 to 5B. Inter-bench ramp has been planned to facilitate movement of
equipment. Width of proposed inter bench ramp is 6.0 m laid at a gradient of 1 in 16. Approach road
of 10 m width at a gradient of 1 in 16 have also been envisaged to the proposed waste & subgrade
dumping silt;. These approach roads & ramps along with main access road will be regularly graded &
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f)

compacted using motor graders & vibratory compactors to avoid formatlon of pot hafes‘ \egularly
Road surface cross-slopes should be approximately 4% to facilitate easy dralnage Slte sEfaf:ted for
waste dumping has been proved non-mineralized by drilling boreholes-: g ef -bpr’e fole No.
KB/IN/DTH/150, KB/II/DTH/151, KB/II/DTH/154, KB/11I/DTH/252, KB/III/DTH/‘?Bﬂn 400 &
KB/iN/DTH/402. The waste has been planned to be dumped within the emstmg b'hiﬁenﬁrea Prior to
commencement of dumping all statutory clearances will be made. After tree felllng, retaining wall &
garland drains along with settling pits will be constructed to protect the surrounding environment
from wash-offs etc. Typicai cross-section of haul road is given below.

. e o
// . g Wicht
// 0 &n,{ 2 % Towning
/ Safety Berm \ e SLI"ﬁi(z Cal.lrne =
A : R A ' v
/ ) e
_,//
Y 15m Sub Base
P . i
Nol to Seale Sub Grade or Pre-ewisting Surfaca
Typical haul road cross-section.

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,
backfilling of voids, reclamation and rehabilitation showing on a plan with few relevant sections.
Khandabandh Iron ore lease comes under Category — A (fully mechanized category) as per the IBM
guidelines. Therefore, conceptual plan of Khandabandh Iron ore lease has been prepared on the
basis of life of the deposit considering the proved existence of the mineral upto 510 mRL, 555
mRL,516 mRL 586 mRL, 480 mRL & 595 mRL in Deposit I, ILIII,IV,V & VI respectively. Conceptual
mining plan has been prepared following the guidelines of IBM, keeping in view the present
knowledge of the deposit, topography of the area, surface drainage pattern, mineable reserves
available, mining technology and sites for waste disposal etc.

Structural studies have been taken mainly in nala cuttings where BHJ is exposed. The nallas are
structurally controlled. Both E-W and N-5 folding are prominent with plunging direction uniformly
towards N10°E or N 10°W. Reversal of plunge is occasionally noted. The axial plane cleavages of
the mega folds have acted uniformly as a prominent passage for stream flow. Folds of micro and
mega scale are very common. Faults of major scale are rarely seen. Joints are numerous and
developed due to competency of the rock.

On the basis of available exploration data, the resource model of the deposit has been prepared in a
mine planning software viz. Surpac. A safety barrier of 7.5 m & 10 m width all along inside the lease
area and village roads has been kept as per the provisions of the statutes respectively. The ultimate
pit has been designed using the following bench configurations:-

A
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L3 ::_\

TR

itimate size of Pits Bench | T =
Deposit ’ (Lxw xeD) ‘ Height :I.p Bottom “FUitimate
' RL {m) Pit Slope
m (m)
Deposit | 611 m x 502 m x 153 6 669 516 25°
Deposit Il 447 mx432mx90m 6 642 552 36.51°
Deposit 1l 829 mMx509mx114m 6 630 516 36.26°
Deposit IV & IV Main | 1243 mx 611 mx54m 6 666 612 39.56°
Deposit V 911 m x 805 m x 186 m 6 666 480 32.05°
Deposit VI 346 mx226mx54m 6 648 594 31.11°

The ultimate pit configuration may change depending upon the outcome of exploration in future.
Rated capacity of the mines is 1.0 million cres of Iron Ore. The ROM ore produced will be screened &
sized to produce the lumps & fines fractions within the lease. The wastes generated from the
Khandabandh Iron ore lease will be partly dumped in external durmps & partly backfilled in the voids
created during mining.

Life of Mine:

Considering 0.546 Million tonne of proved category {UNFC code 111) & 20.486 Million tonne of
probable category {UNFC Code 121 Cat.), the expected life of the mine at the above mentioned
rated capacity will be around 22 years.

Disposal of Sub grade mineral:
Material containing 45-55% Fe has been considered as subgrade. A total of 1.682 million ores of
subgrade will be generated upto conceptual stage. Year-wise generation of subgrade is given

below.
Table 4.1a (Sub grade generation upto Conceptual period)
Subgrade Average
Year Deposit/ Quarry Generation, Million &
Fe%
Tonnes
2015-16 to 2017-18 Deposit V (Quarry 3) & 0.116 50.48
Deposit | {Quarry 1)

2018-19 to Conceptual 1.566 50.53
Total 1.682 50.52

Entire subgrade generated during the life of mine will be blended with high grade ore and
therefore, separate stacking of subgrade is not required.

Woaste Disposal:
Dump-sites selected for disposal of the waste have been considered after considering the

following criteria.

e Site selected for waste dumping have been proved non mineralized by borehole No.
KB/II/DTH/150, KB/II/DTH/151, KB/II/DTH/154, KB/INI/DTH/252, KB/NI/DTH/398 to 400 &
KB/11I/DTH/402 and are located outside the mineralized zone beyond ultimate pit limits.

. Topography features have been taken into account, particularly in the context of water drainage
and availability of relatively flat ground.
. Initially the natural depression has been planned to be leveled upte adjoining ground level &

then terracing will be carried out.
fr
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The height & width of individual terrace has been con5|dered as10m & 10 m respectwely w:th-a i

bank slope angle of 37°. A total of 24.72 Mm® of wastes will be generated from ’entl.re v‘
Khandabandh Iron ore lease upto conceptual stage. Out of which, 0.186 Mm® ' 0.507 Mm \érn;f
0.506 Mm?® waste generated during year 2015-16, 2016-17 & 2017-18 will be dumped in
proposed waste dump WD1 between 335400E & 2427720 N to 335700F & 2428150N at Deposit
Nl. Balance 23.521 Mm?® of waste generated from year 2018-19 to conceptual stage has been
proposed to be backfilled. Out of above 23.521 Mm® waste, 4.521 Mm®™ 14.67 Mm® and 4.33
Mm*waste will be backfilled in the backfill 1, backfill 2 & backfill 3 respectively. Year-wise waste
generation upto end of mine life is given in table 4.2a.

Table 4.2a (Waste generation upto Conceptual period)

Year Waste Generation, Mcu.m
2013-14 to 2014-15 Plan period has lapsed
2015-16to0 2017-18 1,199
2018-Conceptual Stage 23.521
Total 24.720

The manner of disposal of wastes, upto the conceptual stage is given in Table 4.2b.
Table 4.2b (Waste management plan upto Conceptual period)

Waste Waste Dumped Individual
Generat Waste Dump Waste Base Botto | Top | No.of .
Year . Dump . . Terrace Height,
ion, M o, Location Quantity, | Area, Ha m RL RL | Terrace
Destination m
cu. M M cu. M
2013-2015 Plan period from 2013-2015 i.e. two years have already lapsed
Deposit Il
near quarry 2A
between st ath
- 1 _
22;?_[1?;0 1.199 wbD1 335400 & 1.199 5.747 600 640 4 terraie . 10m
2427720 N to ’
335700E &
2428150N
Sub total 1.199 1.199 5.747
i . 1* 6" terrace
Backfill 1 Deposit VI 4,521 9.96 600 660 6 . 10m
- 1st -6
2018 23.521 | Backfill 2 Deposit V 14.670 33.35 540 600 6 st-6th
conceptual terrace : 10m
1st -
Backfill 3 Deposit I 4,330 8.52 552 602 6 st -6th
terrace : 10m
Sub total 23.521 23.521 51.83
Grand Total 24.720 24.720 57.58

Protectlve measures envisaged for dumps upto the conceptual period is given below.

(Qualified Person)
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uarland drain Retaining wall Settling tank
Location Name/ | Length, | Name/ LxWxH,m Name/ No.
No. m No. No.
Near proposed waste dump WD1 at GD1 405 R1 397x1.5x1,2 5P1 1
Near Stack yard area GD4 175 R4 175x1.5x 1.2 SP4 1
Near Existing Subgrade Dump 5G4 GD5 240 R5 234x15x1.2 SP5 1
Near Existing Subgrade Dump SG5A GD6& 250 R6 250x1.5x1.2 SP6 1
N
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f"\\

The garland drains will be dug around 1m beneath the adjoining contour Ievel at theﬁ_?

pits along with a main settllng tank of 15 m length at the outlet of the garland dra\msfw‘l
provided to arrest the wash-off solid particles. The settling tank will be prowded wrt'_‘,-
compartments each of around 5m width to arrest the suspended solids foIIoWed Ajith 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 1.5m height and 1.2 m width at the top and
around 1.5m at the base. Typical design of proposed retaining wall, garland drain & settling pit
is given in Annexure — 28.

The location of the external dump & backfilled area is marked on conceptual plan. Afforestation
plan by the end of conceptual period is given in Table — 4.4. The quantity of top soil generated
upto the conceptual period will be 0.36 M cu. m. Due to low self life of the top soil; it shall be
used for concurrent reclamation/ rehabilitation of the backfilled voids & also for avenue
plantation due to very low shelf life of the lateritic soils. The phase-wise generation of topsoil is
given in table 4.3,

{Table 4.3} Top soil generation

Year Top Soil Generation, Mcu.m
2015-16 to 2017-18 Nil
2018-conceptual 0.36
Total 0.36

Backfilled area will be afforested to check against wash off and guarded with retaining walls at
their toes along the lower contours. Following the retaining wall a garland drain will be
developed for carrying water to the natural drainage system. Settling pits have also been
proposed in the drains to arrest solid particles. The backfilled area will be rehabilitated by
planting species such as Schleichera oleosa (Kusum), Syzygium cumini (Jamun), Phyllanthus
emblica {Aonla), Caserea elliptica {Khakra}, Lagerstroemia parvifiora (Sidha) etc. upto the
conceptual period by adequate plantation at the rate of 1600 trees per hectare so as to avoid
any wash off. Monitoring & care of plantation shall be carried out by company till the stage of
self sustaining.

Exploration:
Deposits of Khandabandh Iron Ore lease has been explored by 100 m x 100 m grid and even less

upto 50 m x 50 m grid spacing. However, to further ensure the occurrence of ore in unexplored
area check boreholes have been proposed at 200 m x 200 m grid spacing. 26 nos. of boreholes
have been proposed to be drilled in a phased manner after approval of forest diversion proposal
(FDP) of the ML. The year-wise detail of the proposed boreholes to be drilled is given in para 1.0
e (i). The same will be completed under rule 27(3) of MCR 1960.

Environmental monitoring:
Noise, air, water and other environmental parameters will be monitored periodically to have a

close check on the environmental pollution parameters. Spraying of water on haul roads, use of
wet drilling technigues & prevention of vibration by utilization of minimum quantity of explosive
per delay will be carried out. As reflected in the table 4.4 a total of 92123 saplings will be
planted over an area of 109.90 Ha. over the external dumps & backfilled areas.

h—
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Table 4.4 {Afforestation plan upto conceptual period) ‘

No.of | *-7a’ &
NG SF
t Reclai i e
Year Waste Waste Dump Location eclaimed | Saplings t.O, _'saplings to
Dump Area, Ha. | be planted- ;
.1 ‘be planted
per Ha
Deposit lll near quarry 2A
between 335400E &
2015-16to 2017-18 WD1 2427720 N to 335700F & 5.747 1600 9195
2428150N
Backfill 1 Deposit VI 9.96 1600 15936
2018 to Conceptual Backfill 2 Deposit V 33.35 1600 53360
Backfill 3 Deposit Il 8.52 1600 13632
Grand Total 57.58 92123

The pit position at the end of conceptual period is depicted as Plate No. MEC/Q76Q/ 11/16/11 and
conceptual section as Plate No. MEC/Q76Q/ 11/16/12A to 12F.

Land use planning:
The land use pattern at the start of the plan period, at the end of plan period and at the end of
conceptual period is given in the table 4.5.

Table 4.5 {Land use at the conceptual stage , Ha)

sl Particulars Existing Land- | Land use at the end of | Conceptual
No. use 2017-18 Land use
1 Excavated Area 110.6279 110.6279 200.5192
2 | Subgrade dump 14.1172 14.1172 6.9662
3 | Wastedump 1.1198 5.817 0.2587
4 | Mineral Storage 7.6729 7.3201 3.9991
n ture shop,
> L;:f:irsl::ative(;\fj?lzlfng eic) 2-1080 2.1080 2.0705
6 | Roads & Railways 11.8657 11.5271 3.2875
7 | Mineral Processing 0.2960 0.2960 0.2960
8 | Township area 1.8278 1.8278 1.8278
Total 149.6353 153.6411 219.2250
9 | Magazine(with safety zone) 15.7530 15,7530 6.9568
10 | Statutory barrier 9.5287 9.5287 9.5287
11 | Tenaments 2.1186 2.1186 2.1186
12 | Others 189.2754 185.2696 128.4819
Grand Total 366.3110 366.3110 366.3110

Post Mining Land-use

During post mining stage, the excavated mining area will be partly backfilled from the existing
waste dumps prevailing over the lease at that time to restore the natural profile. The backfills
will be properly graded & terraced and will be biologically reclaimed by coir-matting &
plantation, Remaining mined out benches will be afforested with dense plantation. The quarry

{Qualified Person) (Quaﬁﬂﬁﬁerson)
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- P
area will be fenced to prevent any inadvertent movement of persons into the area. Townsh;p - ";‘:

area and builtup infrastructure such as office, workshop and administrative bu1ld|ngs ete) il be‘“ ;7

handed over to local people/state govt. for social & public use. Processing & conveymg facmtres +

will be de-commissioned and wiil be afforested by dense plantation. Total area covered under
waste dumps and mineral stacking & processing will be afforestated by plantation. Mine roads
will be afforested and other roads within the lease will be used for public transport facilities.
Plantation will be carried out 7.5 m statutory barrier. Thus, at the post mining stage the area will
have partly backfilled mined out voids surrounded from all the sides by plantation and dense
avenue plantation.

The post mining land use thereafter is given below:

Post Mining Land-use

Post Mining Land use, Ha ]
S Area at Reclaimati Un
Type of land use | Conceptua fon -
N P & Afforestation | Public Use Wat_er utilised | Total
| Stage, Ha bodies
Afforestation Land
1 | Area for Mining 200.5192 51.8300 96.9692 - 51.7200 0.0000 200.5192
2 | Sub-grade storage 6.9662 - 6.9662 - - - 6.9662
3 | Overburden dump 0.2587 0.2587 - - - - 0.2587
4 | Mineral storage 3.9991 - 3.9991 - - - 3.9991
Infrastructure
{Office, Workshop, A i
> | Admn Building, 2.0705 2.0705 20705
Magazine etc.)
6 | Roads 3.2875 - 3.2875 - - - 3.2875
Mineral separation
plant (Processing &
7 | conveying incl. 0.2960 - 0.2960 - - - 0.2960
space for other
plant facilities}
8 | Township area 1.8278 - - 1.8278 - - 1.8278
o | Magazine with 6.9568 - 6.9568 - - - 6.9568
Safety Zone
10 | Statutory Safety 9.5287 - 9.5287 - - - 9.5287
Barrier
11 | Tenaments 2.1186 - - - - 2.1186 2.1186
12 | Others 128.4819 - - - - 128.4819 | 128.4819
Total 366.3110 52.0887 128.0035 3.8983 51.7200 | 130.6005 | 366.3110

UNDERGROUND MINING
Not applicable

Extent of Mechanisation

No change in the method of mining has been proposed. Mining will be carried out by opencast
method. It has been planned to operate the Khandabandh Iron ore lease with the proposed fleet
of mining machineries as given in table 5.4.

(QuallfiedL(erson) (Qualééd/l’erson)
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(Table 5.4} Proposed Fleet of Major HEMM & Auxiliary Mining Equipfqenf 7‘*".3:_'. S
Parameters HEMM Fleet ' )
Excavator, 0.9 -2 cu.m 3
Excavator, 1.5-3.0 cu.m 3
Loader, 1.7cu.m 2
Tipper, 25t 19
Wagon Drill, 115 mm 3
Wheel Dozer,275HP 2
Dozer,324 KW 2
Grader,125KW 1
Explosive van 1
Service van 1
Pick up van 1
Water tanker, 12 ki 5
Diesel browser 1
Tyre Handler 1
Portable lights for face lighting 6
Tower lights 20
Tractor compressor 3
Mobile Crushing & screening unit (350 tph) 1
Cranes,5t 1
Cranes, 15t 1

The details of the calculations for major HEMM are given in tables 5.5 to 5.8.

{Table 5.5) Drilling Fleet Calculation

SI.No. Parameter Details Unit of
Measurement

1 Manx. Excavation Quantity 2.0 Mt
2 % of Rock Requiring Blasting 70 %
3 Total Excavation requiring blasting 1.40 Mt
4 Deployment % of Drills for drilling 100.00 %
5 Drill hole Diameter 115 mm
6 Burden 3 m
7 Spacing 35 m
8 Bench Height 6 m
9 Subgrade Drilling 0.6 m
10 Blast hole depth 6.6 m
11 Yield/hole 180 tonnes
12 Drill factor 27.30 tonnes/m
13 Drill rate 10.00 m/hour
14 | Drill capacity/hour 273.00 t/hr
15 Availability 0.78 %
16 | Utilisation 0.52 %

{Qualified &’rson)
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Sl.No. Parameter Details Unit of
17 Net Utilisation 0.41 %
18 Effective run. Hrs/ drill/ annum 3000.00 Hrs
15 Production capacity/yr./drill 0.82 Mt
Actual Production capacity / yr/drill
20 {80% of theoretical) 0.66 Mt
21 Total Drills Required 3.0 Nos.
Total Drills Required (Rounded) 3.00 Nos.
(Table 5.6) Excavator Fleet Calculation
Details
Parameter ROM Product Unit
Handling Handling
Maximum Handling 2.00 1.00 Mt
Bucket capacity 3 1.5 cu.m
% Deployment 100 100
Cycle time 28 28 Sec
Bucket fill factor 0.8 0.8 Fracticn
Operators efficiency factor 0.85 0.85 Fracticn
Swell Factor 0.8 0.8 Fraction
Loose density 2.6 2.6 t/cum
Theoritical mass handled per hour 546 273 t/h
Actual handling/hour 436 218 t/h
% age Availability 0.8 0.8
% age Utilization 0.76 0.76
Effective run. Hrs/ shovel/ annum 3600 3600 h
Handling/ annum/ shovel 1.57 0.79 Mt
Excavator Fleet Required to operate 2 2 Nos.
Total Excavator fleet required 3 3 Nos.
Total Excavator fleet required (Rounded) 3 3 Nos.
Total Excavator fleet required (Rounded) 6 Nos.
(Table 5.7) Tipper Fleet Calculation
Details
SLNo Parameter ROM Handling PrOdL-ICt Unit
Handling
1 Maximum Handling 2.00 1.00 Mt
2 Capacity 25 25 t
3 % Deployment 100 100 %
4 Pay load 20 20 1
5 Speed of dumper Uphaul 20 20 km/h
6 Speed of dumper downhaui 25 25 km/h
7 Lead (Uphaul) 0.75 0.5 Km
8 Lead {downhaul} 0.75 0.5 Km
S Lead {Level) 15 1 Km
10 Swings required to load a dumper 3 Nos.
(Qualifieggﬂ/erson) (Qu?\ ied Person)
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Details
SI.LNo Parameter ROM Handling
11 Loading time 72
12 Hauling time (loaded} 405
13 Hauling time Empty) 324
14 Positioning time etc 60
15 Total cycle time 861
16 Theoretical Handling/ hr./ dumper 84
Actual handling/dumper/hour
17 (80 % of theoritical f?andling} 67 84 t/h
18 Availability 80 80 %
19 Utilisation 75 75 %
20 Net Utilisation 60 60 %
21 Effective run. Hrs/ dumper/ annum 3600 3600 h
22 Handling/ annum/ dumper 0.24 0.30 Mt/dumper
23 Dumper Fleet Required to operate (Rounded) 11 8 Mt
Actual Dumper Fleet Required (Rounded) 19 Nos.
(Table 5.8) Loader Fleet Calculation
Capacity, cu.m 1.7
Purpose CLO/ fines handling/Oversize handling
from screen
Annual running hours 3000
Productivity, tph 170
Production per m/c per year, Mt 0.68
Max. handling, Mt 1.00
Loaders required to operate, Nos. 2
% Availability 75
Loaders required, Nos. 2
D. Blasting
a) Broad blasting parameters like charge per hole, blasting pattern, charge per delay, maximum

number of holes blasted in a round, manner and sequence of firing, etc.
The blast design configuration for Khandabandh iron ore mines is given below:-

Parameters Ore Waste Unit
Total Excavation, 1 0.51 Mt
% of Rock Requiring Blasting 70 70 %
Total Excavation requiring blasting, Mt 0.70 0.36 Mt
Hole Dia 115 115 mm
Burden 3 35 m
Spacing 3.5 4 m
Bench Height 6 6 m
Subgrade 0.6 0.6 m
Hole Depth 6.6 6.6 m
Stemmingy 3 3 m

(Qualifie&'ﬁerson)
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Parameters Ore Waste
Charge Length 3.6 3.6 m
Explosive Density 1.1 1.1 gfcc
Loading Density, kg/m 11.4 11.4 kg/m
Total Explosive Charge/hole 41.04 41.04 kg
Rock Density 2.6 2.6 t/cum
Yield/Hole 163.8 218.4 tonne
Total Holes/yr 4274 1635 Nos,
Drill Factor 30.0 30.0 t/m
Total Meterage required/yr 23333 11900 m
Total no. of holes to be blasted/year 5908 Nos.
Blasting frequency/week 3 2 Nos.
No. of operating faces/round 1 1 Nos.
No. of holes/face 31 17 Nos.
No. of Row/blast 2 2 Nos.
No. of Holes/Row 15 9 Nos.
Drilling Pattern Staggered
Initiation System Electric Detonator/DF/NONEL
Firing Pattern Wide V -Cut
Explosive consumption/year 175385 67085 kg
Explosive consumption/week 3732 1427 kg
Explosive consumption/round 1244 714 kg
Max. Charge/delay 164.16 164.16 kg
Powder Factor 3.99 5.32 t/kg

Rock breaker will be used therefore no secondary blasting is required. It is proposed to
undertake ground vibration monitoring studies by an expert agency to determine the maximum
charge/delay to keep the ground vibration level within permissible limit, It is proposed to carry
out controlled blasting in the quarries considering presence of hutments within leasehold.
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3.0

a)

MINE DRAINAGE
Minimum and maximum depth of water table based on observations from nearby wells and
water bodies
Water sample monitoring stations from where monitoring was regularly carried out prior to
suspension of mining operation in Khandabandh Iron Ore Mines /outside the lease area is given

below.
Water Sampling Locaticns
Stn. No. Location Type Significance
i ! I ith
SW-35 Jururhi Nala near lease Surface water Downstream_ wi
area respect to mine lease
| i D i
SW-36 U/S of _urur_hl Nala from Surface water ownstream_ with
River Baitarni respect to mine lease
: " -
SW-37 D_/S of J-ururll'u Nala from urface water Downs ream‘ with
River Baitarni respect to mine lease
GW-54 Khandbandh Dispensary Ground water -
D ith
GW-57 Jarhibahal Ground water ownstream_ wi
respect to mine lease
Downstream with
GW-58 Palsha Ground wate .
respect to mine lease
Do ith
GW-59 Gurda Ground water wnstream_ wi
respect to mine lease
. Downstream with
GW-61 Jururhi Ground water .
respect to mine lease

Ground water table at Khandabandh Iron ore lease varies from 544-548 mRL.

Indicate maximum and minimum depth of Workings.
Maximum and minimum depth of Workings of existing quarry, at the end of proposed plan
period and conceptual stage is given below.

Existing Quarries

At the end of Plan periodi.e. 31.03.2018

Deposit Topmost Bottommost Bench Topmost Bottommost Bench
Bench RL RL Bench RL RL
Deposit -I 642.46 mRL 561.55 mRL 664.403 mRL 561.55 mRL
Deposit -l 618.202 mRL 579.795 mRL 618.202 mRL 579.795 mRL
Quarry 2B : 623.451mRL |Quarry 2B : 606.563 mRL Quarry 2B : 623.451mRL |Quarry 2B : 606.563 mRL
Deposit -lll | Quarry 2C:627.85 mRL {Quarry 2C: 575.79 mRL Quarry 2C : 627.85 mRL {Quarry 2C : 579.79 mRL
Quarry 2D :552.198 mRL |Quarry 2D : 585.029 mRL Quarry 2D :592.198 mRL |Quarry 2D : 585.02% mRL
Deposit -IV | 674.299 mRL 642 mRL 674.299 mRL 642 mRL
Deposit -V 612 mRL 584.6 mRL 642 mRL 584.6 mRL
Deposit -Vl | 659 mRL 589.5 mRL 659 mRL 589.50 mRL

Mine workings is expected to be around 17 m above water table by the year 2017-18.

Quantity and quality of water likely to be encountered, the pumping arrangements and places

where the mine water is finally proposed to be discharged

As the mine is located at hilltop, rain water will flow through natural drainage system. Besides, 03
Nos. & 03 nos. of check dams have been proposed to be constructed in the FY 2016-17 & 2017-18
ong the streams to protect surface runoff.
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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 for arresting solid
wash off etc.

The mining block lies at altitudes between 525 and 677 mRL. Almost the entire area is hilly. The
hill slopes are moderately steep. The top of the ridge at the lease has a peak at 670 mRL. The
area has dendritic pattern of drainage because of its hilly topography. The area has dendritic
pattern of drainage. Because of the hilly topography, there are numerous seasonal drainage
channels but only a few perennial streams / rivers (Kundra Nala, Baitarani River, Karo River). The
mine lease is drained by Baitarani River. The seasonal drainage channels coming out of the lease
area drain into the Baitarani River which flows at a distance of 2.8 km east of the mine lease.
The average annual rainfall as recorded at IMD observatory at Keonjhar is 1269.1 mm. The
Southwest monsoon lasts from mid June to mid September and the area gets more than 80% of
the annual rainfall during this period. Drainage network of the area is given in figure 3.3.
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Figure :3.3 Drainage Network of the area
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R

4.0 STACKING OF MINERAL REJECT /SUB GRADE MATERIAL AND DISPOSAL OF WASTE
a) Indicate briefly the nature and quantity of top soil, overburden / waste and Mineral Reject to

be disposed off.
No top soil will be generated during the plan period. Overburden/inter-burden is mostly laterite,
BHJ,Lateritic Scil and shale. Year-wise subgrade generation during proposed plan period is given
below.

Year-wise Sub grade generation

Subgrade Generation,

Year inillion Tonnes Avg. Fe%
2015-16 0.0118 49.47
2016-17 0.046 50.77
2017-18 0.058 50.56

Total 0.1158 ~{ 0.116) 50.53

Entire subgrade generated during the plan period will be blended with high grade ore, therefore
separate stacking of subgrade is not required.

Since entire working during the plan period is confined within the existing broken area, no top soil
will be generated during the period from 2015-16 to 2017-18.

The details of the qty. of top soil/ mineral rejects generated & its disposal during the proposed
plan period is given below:-
Top Soil {(Mil. cum) Mineral Rejects {Muil. Sub grade {Mil. cum)

Year Reuse/ spreading from

the stored qty. Storage Back-filling Storage | Blending | Beneficiation

2013-14 Plan period has already lapsed

2014-15 Plan period has already lapsed

2015-16 Nil Nil Nil 0.186 0.0118 Nil

2016-17 Nil Nil Nil 0.507 0.046 Nil

2017-18 Nil Nil Nil 0.506 0.058 Nil
Total Nil Nil Nil 1.199 0.1158 Nil

b) The proposed dumping ground within the lease area be proved for presence or absence of

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

Waste dumping during the plan period has been proposed in the proposed waste dump WD1
between 335400E & 2427720 N to 335700EF & 2428150N at Deposit |ll. Site selected for waste
dumping have been proved non mineralized by borehole No. KB/II/DTH/150, KB/III/DTH/151,
KB/IN/DTH/154, KB/II/DTH/252, KB/III/DTH/398 to 400 & KB/III/DTH/402 and are located
outside the mineralized zone beyond ultimate pit limits.

N
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¢) Attach a note indicating the manner of disposal of waste, configuration and sequence “of-year<"
wise build up of dumps along with the proposals for protective measures.
All the dumps will be formed be retreating method of dumping, so as to facilitate early
reclamation. The height of the individual terrace will be 10 m and the maximum height of the
dump will be limited to 60 m. The bank slope angle considered for designing the dump is 37
degrees. Two years of plan period i.e 2013-14 & 2014-15 has already lapsed. Year-wise
generation, disposal, configuration and built up for the proposed plan period i.e. FY 2015-16 to
2017-18 is given below.
Dumped
Wastt_e Waste Waste Wasﬂe Base Bottom | Top No. of Individual Terrace
Year Generation, Dl.jmpt Dum_p Quantity, Area, RL RL Terrace Height, m
Mcu.m Destination Location Ha
Mcu. m
2015-16 0.186 wD1 Between 0.186 600 606 1 1st terrace : 6m
335400 &
2427720 N 1st - 2nd terrace :
2016-17 0.507 wD1 to 335700E 0.507 5.747 600 622 3 10m 3rd
& terrace : 2m
2017-18 | 0.506 wor | oy éaetsozx 0.506 600 | 640 | 4 i;tm 4th terrace :
Il near
Total 1.199 WDt | quarry 2A 1199 | 5747 | 600 | 640 | 4 i;tm athterrace :

Existing Environmental protection measures
The details of the existing protective measures to prevent wash-off are given below:-

Garland drain Retaining wall
Year Location Name/ Size, Name/
Lx W .
No. LxWxH,m No. XWxH.m
g:mo':;it |°f Quarry 1 atf ; R3 | 775x1.0x1.0
2011-12 Dup of Quar 4 at

mP. uarry GD2 | 325x1.0x075 | R2 | 541x1.0x1.0

Deposit IV

Besides, parapet wall of 368 m length & 1.10 m height has also been constructed during
FY 2012-13 along the crusher road side.

Proposed Environmental Protection Measures

Following environmental protection measures have been proposed for dump stabilization & water
quality management.

Garland drain Retaining wall Settling tank
y .
ear Location Name/ | Length, | Name/ LxWxH,m Name/ No.
No. m No. No.
Near proposed  waste
D1 R 97 x 1. . P1
dump WD1 at G 405 1 397 x15x1.2 S 1
Near Stack yard area GD4 175 R4 175x15x1.2 SP4 1
2015-1 isti
6 | Near Existing Subgrade GDS 240 RS 334 %x1.5x 1.2 SP5 1
Dump SG4
N .
ear Disting Subgrade | .o | g R6 | 250x15x12 | SP6 | 1
Rump SG5A |
) §
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The garland drains will be dug around 1 m beneath the adjoining contour Ievel at the laﬁle/\/
peripheral areas of the dump. The width of the drains shall be around 1.5 m. A series of sétthing
pits along with a main settling tank of 15 m length at the outlet of the garland drains will be
provided to arrest the wash-off solid particles. The settling tank will be provided with three
compartments each of around 5m width to arrest the suspended solids followed with the
chamber to arrest any oil particles. The last chamber shall contain the clean water which will be
uitimately discharged. The retaining walls will be of 1.5m height and 1.2 m width at the top and
around 1.5m at the base. 05 Nos. & 03 nos. of check dams have been proposed to be constructed

in the FY 2016-17 & 2017-18 respectively. Typical design of proposed retaining wall, garland drain

& settling pit is given in Annexure — 28.

Besides, following protective measures must also be implemented for safe, scientific & eco-friendly
mining.

Period Protective Measures Location of Check Dams
Between 335900 E to 336100E &
2428400N to 2428600N

Between 334500E to 335700E &
2426400N to 2427500N

2016-17 | Construction of 05 Nos. of Check dams

2017-18 | Construction of 03 Nos. of Check dams

Regular cleaning of existing and proposed garland drains

Typical engineering design of a check dam is given at annexure 37.

The OB dumps will be compacted and afforestation will be carried out on the terraces as well as
along the slopes after spreading a layer of top soil over it before rehabilitation.

The year-wise plan & sections of the waste dumps have been shown in drawing No.
MEC/Q76Q/11/16/13.

b
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5.0 USE OF MINERAL AND MINERAL REJECT T
ﬁt/ -

a) Describe briefly the requirement of end-use industry specifically in terms of phy§ic‘:a'li§'§
chemical composition.
The entire ore production including lumps and fines produced from Khandabandh lease will be
consumed in neighbouring steel plants/sponge iron plants of Odisha, Quality parameters of
fumps and fines as specified by the steel plants are as follows.

SN Parameters Lump Ore Fines Ore

i Fe 65.0 % (min) 64.5 % (min)

il Sio, 2.0 % {max) 2.0 % {max)

iii Al O, 2.0 % {max) 2.0 % {max)

iv Total Gangue (Al,O4 + 5i04) 4,0 % {max) 4.0 % {max)

ize: - 10
v Size +10_ - 40 mm {with over?stii‘; 5% r::;mum and
{Over & under size : Max. 5% Each) . .
undersize 20% maximum.

Quality parameters of lumps and fines as specified by the sponge iron plants are as follows.

Fe Al 04 Si0, P Moisture LOI Size
.9% . +5to-18
64% 10 65% | 2.52% | 1.48 | 0.046% 2 3% maximum | 0 10 ;18 mm as well as
Maximum +10 to -40 mm
b) Give brief requirement of intermediate industries involved in up-gradation of mineral before its
end-use,

The entire ore produced will be sold to long term buyers for use in their steel plants. Major
probable long term buyers are Bhushan Steel Limited, Vandana Global Limited, Visa Steel Ltd.,
Gimpex Industries Ltd. & Kalinga Allied Industries.

c) Give detail requirements for other industries, captive consumption, export, associated industrial
use ete.
The entire ore produced will be sold to long term buyers for use in their steel plants.

d) Indicate precise physical and chemical specification stipulated by buyers
The entire ore production including lumps and fines produced from Khandabandh lease will be
consumed in neighbouring steel plants of Odisha. Quality parameters of lumps and fines as
specified by the long term buyers are as follows.

SN Parameters Lump Ore Fines Ore

i Fe 62.0 % (min) 60 % {min)

ii SiQ, 2.0 % {max) 2.0 % (max)

it AlL,O, 2.0 % (max) 2.0 % (max)

iv Total Gangue (Al,0; + Si0,) 4.0 % {max) 4.0 % (max)

\ Size +10-40 mm Size: - 10mm.

vi Tolerance +/- 10% +/-10%

d) Give details of processes adopted to upgrade the ROM to suit the user requirements.

Subgrade ore containing 45-55% Fe will be blended with high grade ore at mine site itself. ROM
will be sized to the desired range suitable for its use in the steel plants by two-stage crushing &
screening in the proposed mobile crushing & screening plant.

N
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e) The useable mineral recovered from ROM may not be directly used in any lndustry and may

need intermediate process to suit the user industry in terms of physical and chemical
compositions.
Subgrade ore containing 45-55% Fe will be blended with high grade ore at mine site itself. ROM
will be sized to the desired range suitable for its use in the steel plants by two-stage crushing &
screening in the proposed mobile crushing & screening plant. The sized material is dispatched to
the long term buyers.

?}/.,
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6.0

a)

b}

<)

d)

PROCESSING OF ROM AND MINERAL REJECT
If processing / beneficiation of the ROM or Mineral Reject is planned to be conducted, briefly
describe nature of processing / beneficiation. This may indicate size and pgrade of feed
material and concentrate (finished marketable product), recovery etc.

Presently no crushing & screening facility is available at the mines. Therefore, one 350 tph
capacity mobile crushing and screening plant has been proposed from FY 2015-16. The ROM
from mine will be transported by 25t tippers to the dump hopper of crushing & screening unit.
ROM from dump hopper will be fed to a jaw crusher. The product (-100 mm size fraction) of jaw
crusher will be fed to a double deck vibratory screen wherein, -10mm, +10-40mm and +40-
100mm will be separated. +40 mm material will be carried to secondary cone crusher. product
of secondary cone crusher will be subjected to screening in a double deck screen. -10 mm
material from primary screen and secondary screen will be conveyed to the fines stockpile. +10-
40 mm size CLO from primary screen and secondary screen will be conveyed to the CLO
stockpile and +40 mm size material will be re-circulated to secondary cone crusher for further
crushing. The CLO & fines generated after screening the crushed praduct will be loaded by
loader and transported through tippers to the respective stockyard. A tentative flow sheet of
proposed crushing and screening plant is given below.

Proposed 2-Stage Crushing and Screening Facilities

[ o |

% Jaw Crusher ’ +4Q mm Seconda;y cone l
’ crusher

[ssoteh | /100 mm o [ Gl

&6 tph

Double Deck
Vibratory Screen ,&: Double Deck | +10-40 mm
| 87tph Vibratory Screen

ph

210tph [|-10mm +10-40 mr 5tph
| +62-64%Fe ’|< rea% o
| Recovery % of -10 mm size fines : 61.4% ; -10mmsl¢| 215 tph {1040 mm

o Fines Stockpile L CLO stockp“e I

=

v

Give a material balance chart with a flow sheet or schematic diagram of the processing
procedure indicating feed, product, recovery, and its grade at each stage of processing.
The same is given in annexure 27,

Explain the disposal method for tailings or reject from the processing plant.
Not applicable

Quantity and quality of tailings /reject proposed to be disposed, size and capacity of tailing
pond, toxic effect of such tailings, if any, with process adopted to neutralize any such effect
before their disposal and dealing of excess water from the tailings dam.

Not applicable

A
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e) Specify quantity and type of chemicals if any to be used in the processing plant. = B
Not applicable ;

f) Specify quantity and type of chemicals to be stored on site / plant.
Not applicable

g) Indicate quantity {cum per day) of water required for mining and processing and sources of
supply of water, disposal of water and extent of recycling. Water balance chart may be given.
Average water requirement at Khandabandh Iron Ore Mine for domestic and industrial use are
to the tune of 65 m*/day and 102 m®/day respectively. Peak water requirement at Khandabandh
Iron Ore Mine for domestic and industrial use are to the tune of 65 m*/day and 132 m*/day,
respectively. Water balance chart indicating source, consumption & extent of recycling with
average value [peak value] is given in figure 3.4.

[
Source Consumption Recycled { Discharge
_-——————— - e —————— —] Quantity |
| Borewsd I w | Drirking B domestic | Dscharge: ] Discharge:
| &5 J l 55 - l 50 i 15
| |
I | Il Drillng B Dust i I
Suppression
I I > ll Sounce: |1 | l
I l ! Racycked: 5 <7
| || e | |
| |
| | > T Souwce:12 | mﬂd;”gg:
I Surface stream | I
J %3[73) i , i I
| |
| ] ! |
I | i Devesopment
l I > | Source: 15 = I
: |
| N o | |
|
- - I Mt eflsnetns ses = }
T
L _ }
I
Source: Consumption: 95 + Recycle:
65+43[73] Fire fighting = 60m3 /d 59
I l !

Figure 3.4 : Water balance chart indicating source, consumption & extent of recycling with average
value [peak value]
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OTHER
Site Services

Presently following infrastructure are available at Khandabandh iron ore lease .

Mine Office

A mine office with survey, mining, geology, administration etc. department is located in the

leasehold.

Township & Guest House

Township and guest house is located within the lease.

Other Support Facilities

All the statutory facilities such as canteen, first-aid centre, Dispensary, vocational training
centre, school etc have been provided. To take care of the drinking water needs at different

working areas, water tankers have been provided.

Power supply facilities are also available in the township & offices.

Employment Potential:

Considering the statutory requirement and requirement of various operational departments the
astimated executive and non-executive manpower requirement is given in table 7.1.

Table 7.1: Manpower Requirement

Category Total
Administrative 14
Highly skilled 36
Skilled 41
Semi-skilled 124
unskilled 500

Total 715

Details of statutory manpower requirement for Khandabandh Iron Ore Mines are given below.

Statutory Manpower

Nos.

Agent

Manager {Mines}

Geologist

Assistant Manager/Engineer

Surveyor

Electrical Supervisor

Foreman

Mining Mate

Shotfirer

RN N RIRIN(R AR

Total

jury
]
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8.0 PROGRESSIVE MINE CLOSURE PLAN UNDER RULE 23 {B) OF MCDR’1988
8.1 Environment Base line information:

Existing land use pattern

The existing land use as on 01.04.2015 is given below:-

Sl. No. Particulars Existing Land-use
1 Excavated Area 110.6279
2 Subgrade dump 14.1172
3 Waste dump 1.1198
4 Mineral Storage 7.6729
5 Infrastructure (Workshop, administrative Building,etc) 2.1080
6 Roads & Railways 11.8657
7 Mineral Processing 0.2%60
8 Township area 1.8278

Total 149.6353
9 Magazine{with safety zone) 15,7530
10 Statutory barrier 9.5287
11 Tenaments 2.1186
12 Others 189.2754

Grand Total 366.3110

Water regime
The area has dendritic pattern of drainage because of its hilly topography. The area has dendritic

pattern of drainage. Because of the hilly topography, there are numerous seascnal drainage
channels but only a few perennial streams / rivers (Kundra Nala, Baitarani River, Karo River). The
mine lease is drained by Baitarani River. The seasonal drainage channels coming out of the lease
area drain into the Baitarani River which flows at a distance of 2.8 km east of the mine lease. The
average annual rainfall as recorded at IMD observatory at Keonjhar is 1269.1 mm. The Southwest
monsoon lasts from mid June to mid September and the area gets more than 80% of the annual
rainfall during this period.

Quality of air, water and ambient noise level
The same is enclosed as Annexure — 19.

Flora and Fauna

Flora

The forest in the leasehold is classified as Northern Tropical Dry Deciduous Forests. The average
tree density in core zone is about 1640 trees/ha. The forest is under moderately degraded stage
with tree closely spaced and height ranging from 2 to 12m and girth class ranging from 20 to
more than 40 cm. Shorea robusta, is the most dominant species with Diospyros melanoxylon,
Buchnania lanzen, Schleichera oleosa (Kusum), Syzygium cumini (lamu), Phyllanthus emblica
{Aonla), Caserea elliptica (Khakra), Lagerstroemia parviflora {Sidha) etc. as common associates.

Ao
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Fauna
Mangoose, Kuji Neola, Fox, Jackal, rats sloth bear,Cobra, krait, lizard etc. are major faunal
species found in the core zone.

Aquatic Fauna
The area contains numerous small and large species of fish, the principal ones being Rohu.

Climatic conditions

The area lies in tropical region where climate is characterized by very hot summers and cool
winters. Summer is typically from March to June when monthly temperature ranges from a
maximum of 42°C during daytime to a minimum of 15°C at night. Winter is from November to
February when the maximum temperature during day goes up to 37°C and minimum
temperature at night becomes as low as 8°C.

The average annual rainfall as recorded at IMD observatory at Keonjhar is 1269.1 mm.
The Southwest monsoon lasts from mid June to mid September and the area gets more
than 80% of the annual rainfall during this period.

Human settlements

Only Khandabandh, laroli, Jajang, Gurda & lalahuri villages have been found in the 500 m buffer
zone of the area. The details of the population of the villages in the buffer zone are given in the
table below:-

Name of villages in the buffer zone | Population, Nos.
Khandabandh 1261
Jaroli 3196
Jalahuri 3986
Gurda 275

Public buildings, places of worship and monuments
There is no place of archaeological or religious importance within 5 km of the lease.

Indicate any sanctuary is located in the vicinity of leasehold
No sanctuary is located in the vicinity of leasehold

Environment plan of the mine is shown in drawing no. MEC/Q76Q/11/16/14.

8.2 Impact Assessment: Attach an Environmental Impact Assessment Statement describing the
impact of mining and beneficiation on environment on the following:
i} Land area indicating the area likely to be degraded due to quarrying, dumping, roads,
workshop, processing plant, tailing pond/dam, township etc.
The land use in stages is given below:-
sl Particulars Existing Land- | Land use at the end of | Conceptual
No. use 2017-18 Land use
1 Excavated Area 110.6279 115.3251 200.5192
2 Subgrade dump 14.1172 141172 6.9662
3 Waste dump 1.1198 1.1198 (.2587
4 Mineral Storage 7.6729 7.3201 3.9991
5 Infrastructure (Workshop, 2.1080 2.1080 2.0705
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sl. Particulars Existing Land- | Land use at the end of
No. use 2017-18 Land use
administrative Building,etc)
6 Roads & Railways 11.8657 11.5271 3.2875
7 Mineral Processing 0.2960 0.2860 0.2960
8 Township area 1.8278 1.8278 1.8278
Total 149.6353 153.6411 219.2250
9 Magazine(with safety zone) 15.7530 15.7530 6.9568
10 | Statutory barrier 9.5287 9.5287 9.5287
11 | Tenaments 2.1186 2.1186 2.1186
12 | Others 189.2754 185.2696 128.4819
Grand Total 366.3110 366.3110 366.3110
i} Air quality
Following measures are proposed for management of air quality:-
. Water sprinkling on haul roads.
. Dense plantation along the safety zone.
. No overloading of tippers/ Dumpers.
. Ore shall be covered with tarpaulin during transportation from stackyard to outwards
) Provision of dust extractors with the drill machines/ wet drilling practices.
. Water spraying in the dump hopper of crusher.
. Provisions of dust masks to the persons exposed to dust.
iii}) Water quality

The water table will not be touched during the proposed plan period. However due to surface
run offs there will be likely impact on the surface water quality. Depending upon the drainage
pattern of the area where the dump area is located, retaining walls, garland drain with settling
tanks will be provided. The garland drains will be dug around 1 m beneath the adjoining contour
level at the lower peripheral areas of the dump. The width of the drains shall be around 1.5 m. A
series of settling pits along with a main settling tank of 15 m length at the outlet of the garland
drains will be provided to arrest the wash-off solid particles. The settling tank will be provided
with three compartments each of around 5m width to arrest the suspended solids followed 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 1.5m height and 1.2 m width at the top
and around 1.5m at the base. 05 Nos. & 03 nos. of check dams have been proposed to be
constructed in the FY 2016-17 & 2017-18 respectively. Typical design of proposed retaining wall,
garland drain & settling pit is given in Annexure — 28.

The details of the existing protective measures to prevent wash-off are given below:-

Garland drain Retaining wall
Year Location Name/ Size, Name/
WxH
No. LxWxH,m No. LxWxH,m
2011-12 Dump of Quarry 1 at Deposit | - - R3 775x1.0x 1.0
Dump of Quarry 4 at Deposit IV GD2 325x1.0x0.75 R2 541x1.0x1.0

Besides, parapet wall of 368 m length & 1.10 m height has also been constructed during
FY 2012-33 along the crusher road side.
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The details of the protective measures envisaged for the dumps are given below:-

iv)

( Garland drain Retaining wall Settling tank
Year Location Name/ | Length, | Name/ LxWxH.m Name/ No.
No. m No. No.
Near proposed — waste | .o, | 4og R1 397x15x1.2 | SP1 | 1
dump WD1 at
Near Stack yard area GDb4 175 R4 175x15x1.2 SP4 1
2015-16 | Near Existing Subgrade GDS 240 RS 234 x 1.5 x 1.2 SP5 1
Dump SG4
Near Existing Subgrade
25 . . SP6 1
Dump SG5A GD6 0 R6 250x%15x1.2
Noise levels

Due to operation of the HEMM & plant, ambient noise levels is likely to increase but the same will
be managed through proper maintenance of the plant & machineries & use of personal protective

equipment.

The monitoring of ambient air quality, surface water & ground water quality and noise quality
will be carried out for all the four quarters of the year by the forest & environment section of
OMC /External agency. The details of the monitoring stations are given in the table below:-

The results of the ambient air quality / noise quality monitoring reports prior to suspension of
mining operation as enclosed in Annexure — 19 indicates that the quality parameters are within
the acceptable levels.
Location of Ambient Air Quality Monitoring Stations

$tn. Code Location Distance & Direction
from center of lease
A-87 Khandabandha dispensary Core zone
A-92 Jaribahal 2.00 km SE
A-79 Chilkapata 2.25 km NNE
A-86 Khandabandha camp 2.25 km NW
A-78 Jalhari 2,50 km NE
A-93 Palsha li* 2.50kms
A-94 Gurda 3.25 km SW
A-95 Pataberha 4.25 km WSW
Al Near Hutment of Khandabandh Village Core zone
A2 Near Deposit | {Quarry — 1} Core zone
A3 Near Deposit V {Quarry — 3) Core zone
Location of Surface/ground Water Sampling Stations
Stn. No. Location Type
SW-35 Jururhi Nala near lease area Surface water
SW-36 U/S of Jururhi Nala from River Baitarni Surface water
SW-37 D/S of Jururhi Nala from River Baitarni Surface water
SWi Near Lease Pillar 7 & 8 in upstream side Surface water
SW2 J Near Lease Pillar 55 in upstream side | Surface water
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stn. No. Location : :sf,_z_j_:p_iej},/
SW-35 Jururhi Nala near lease area Surface water
SW3 Near Lease Pillar 35 & 36 in upstream side Surface water
SW4 Downstream side of Jalahuri Nala near Leas e Pillar 24 | Surface water
GW-54 Khandbandh Dispensary Ground water
GW-57 larhibahal Ground water
GW-58 Palsha Ground wate
GW-59 Gurda Ground water
GW-61 Jururhi Ground water

Location of Noise Monitoring Stations

Stn. Location Core Zone

No. /Buffer Zone
N-57 Jalhari Buffer zone
N-66 larhibahal Buffer zaone
N-67 Gurda Buffer zone
N-68 Western side of lease Buffer zone
N-69 Khandband dispensary Core zone
N1 Near Hutment of Khandabandh Village Core zone
N2 Near Deposit | {Quarry — 1) Core zone
N3 Near Deposit V {Quarry — 3) Core zone

v) Vibration levels {due to blasting}

The blast induced ground vibrations will be controlled through limiting the charge per delay and
use of in-hole delay by NONEL means of initiation. The blasting frequency will be limited to 3-4
times per week. It is proposed to undertake blasting studies/ground vibration monitoring
studies by an expert agency to determine the maximum charge/delay to keep the ground
vibration level within permissible limit.

vi) Water regime
it is to be noted that the existing groundwater levels are well below the ore-body floor, expectedly
more than 35 m bgl. These would therefore remain unaffected by mining operations.

vii) Acid mine drainage
Not applicable

viii) Surface subsidence
Not applicable

ix) Socio-economics

This mining employment has greatly increased the income levels of the natives. In addition,
creation of comparatively well paid jobs in the area has generated not only sizeable trade in
household supplies (including vegetables, milk, food, textile, etc) but also some household
employment. It has also generated demand for tertiary services like transport and repair shops.
The impact of mining operations in the area on socio-economic has been a positive one. The
infrastructure of the area roads, public transport and electricity supply, has also improved after
the advent of mining operation in the area. M
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8.3.1.

8.3.2

8.3.3

834

8.3.5

Historical monuments etc.

There are no historical monuments or places of archeological interest within 5 km radius of the
lease,

The environment management plan is shown in drawing no. MEC/Q76Q/11/16/15.

Progressive Reclamation Plan :

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

Around 5.747 Ha area of proposed waste dump WD1 will be afforested with 9196 nos. of
saplings at the end of FY 2017-18 and will be stabilized. As the ore continues upto 480 mRL,
concurrent backfilling in the mined out benches is not possible during the proposed plan period.

Topsoil Management: The topsoil available at the site and its utilization may be described.
No top soil will be generated during the year 2015-16 to 2017-18.

Year Top soil generation
2015-16 Nil
2016-17 Nil
2017-18 Nil

Tailings Dam Management: The steps to be taken for protection and stability of tailing dam,
stabilization of tailing material and its utilization, periodic desilting measures to prevent water
pollution from tailings etc, 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.

Not applicable

Acid mine drainage, if any and its mitigative measures.
Not applicable

Surface subsidence mitigation measures through backfilling of mine voids or by any other means
and its monitoring mechanism. The information on protective measures for 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 2015-16

Cumulative Actual Carried

Settling Pit- 2Nos., RCC

Size -234m (L) x 1.5 (H) x 1.2 (W) Parapet wall — 368 m)

Sizg - 250m (L) x 1.5 (H) x 1.2 (W)

ltems Details out till date Proposed
{Upto 01.04.2015)

Area afforested (ha) NIL NIL
No of saplings planted NIL NIL
Cumulative no of plants NIL NIL
Cost including watch and care during the year. NIL NIL

bump Construction of Parapet walls/ Retaining wall at toe of Re. 56.84 Lakh

management | dumps - 4 Nos. {Garland drain =325 m

Size -397m{L} x 1.5 (H)x1.2 (W) Crater Boulder — 1361n‘; Rs. 36.96
Size - 175m (L) x 1.5 (H) x 1.2 (W} ’ Lakh

(Qualifiet{?erson) (Qualified Person)
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Cumulative Actual Carried

Items Details out till date Proposed
{Upto 01.04.2015)
Construction of settling ponds, Garland drain etc.
1. Garland drain — 4 Nos.
Size - 405m(L}x 1.5 m (W) x 1m (D)
Size -175m (L} x 1.5 (H) x 1 (D) Rs 4.30
Size - 240m (L) x 1.5 (H) x 1 (D) Lakh
Size -250m (L) x 1.5 {H) x 1 (D}
2. Settling Tank - 4 Nos.
Size - 15 m(L) x 10 m (W)
Terracing of existing dumps NIL
Area available for rehabilitation (ha) NIL NIL
Afforestation done(ha) NIL NIL
Management No of saplings planted in the year NIL NIL
of worked .
out benches Cumulative no of plants _ _ NIL NIL
Any other method of rehabilitation {specify) NIL NIL
Cost including watch and care during the year NIL NIL
Void available for Backfilling (L x B x D} pit wise /stope NIL NIL
Reclamation | wise
and Rehabili- | Void filled by waste /tailings NIL NIL
tation by Afforestaion on the backfilled area NIL NIL
backfilling Rehabilitation by making water reservoir NIL NIL
Any other means {specify) NIL NIL
L Area available {ha) NA NA
Rs};lw;t:tzo Plantation carried out {within present retained ML area) NIL -
land within Plantation carried out {within surrendered ML area) NIL -
lease Check dams {within retained/ surrendered area) NIL -
Method of rehabilitation NA NA
Total no of saplings planted Inside lease area during FY
2015-16 (actuZI ugpt201.04.2015). ° 2000 Nos. 200 Nos.
Others Total cost including watch and care during the FY 2015- ] 7500
(specify) 16 (actual upto 01.04,2015),
Total cost including ambient air quality monitoring Rs. 5.80 Lakh Rs. 12.50
during FY 2015-16 (actual upto 01.04.2015). T Lakh
Construction of check dam - 05 Nos. Included in Rs. 56.84 Lakh Rs. 50 Lakh
above
b
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Summary of year-wise proposal for item no. 8.3 for the FY 2016-17

Cumulative Actual
Carried out till

Items Details Proposed
date
{Upto 01.04.2015)
Area afforested (ha} NIL NIL
No of saplings planted NIL NIL
Cumulative no of plants NIL NIL
Cost including watch and care during the year. NIL NIL
Dump Construction of Parapet walls/ Retaining wall at toe Rs. 56.84 Lakh NIL
management of dumps {Garland drain —
Construction of settling pands, Garland drain etc. 325 m, Crater NIL
Boulder — 1361m,
. _— Settling Pit- 2Nos.,
Terracing of existing dumps RCC Parapet wall NIL
— 368 m)
Area available for rehabilitation {ha) NIL NIL
Management of Afforestation done(ha) NIL NIL
No of saplings planted in the year NIL NIL
worked out -
benches Cumulative no of plants NIL NIL
Any other method of rehabilitation (specify) NIL NIL
Cost including watch and care during the year NI NIL
Void available for Backfilling (L x B x D) pit wise /stope NIL NIL
Reclamation wise
and Rehabili- Void filled by waste /tailings NIL NIL
tation by Afforestaion on the backfilled area NIL NIL
backfilling Rehabilitation by making water reservair NIL NIL
Any other means (specify) NIL NIL
Area available (ha) NA NA
Rehabilitation of Plantation carried out (within present retained ML NIL i
waste land area)
within lease Plantation carried out (within surrendered ML area) NIL -
Check dams (within retained/ surrendered area) NIL -
Method of rehabilitation NA NA
Total no of saplings planted outside lease area durin
FY 2016-17 (agtuzﬁ uito 01.04.2015). ’ 2000 Nos. 500 Nos.
Total cost including watch and care during the FY i 7500
. 2016-17 (actual upto 01.04.2015).
Others (specify) Total cost including ambient air quality monitoring
Rs. 5.80 Lakh Rs. 12.50 Lakh

during FY 2016-17 (actual upto 01.04.2015).

Construction of check dam - 03 Nos.

Included in Rs.
56.84 Lakh above

Rs.30 Lakh

{Qualified Person)
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N e .
Summary of year-wise proposal for item no. 8.3 for the FY 2017-18 \ ‘?r’;f.lii; R g
Cumulative Actual | -« . =%
Items Details Carried out till Proposed
date
{Upto 01.04.2015)
Area afforested (ha) NIL NIL
No of saplings planted NIL NIL
Cumulative no of plants NIL NIL
Cost including watch and care during the year. NIL NIL
Dump Construction of Parapet walts/ Retaining wall at toe Rs. 56.84 Lakh NIL
of dumps {Garland drain -
management -
Construction of settling ponds, Garland drain etc, 325 m, Crater NIL
. _ Boulder —1361m,
Terracing of emsFmg dumps Settling Pit- 2Nos.,
No. of terrace - Nil NIL
. RCC Parapet wall
Total terrace length - Nil —368m)
Area available for rehabilitation {ha) NIL NIL
Management of Afforestation done{ha) NIL NIL
No of saplings planted in the year NIL NIL
worked out .
benches Cumulative no of plants _ _ NIt NIL
Any other method of rehabilitation (specify) NIL NIL
Cost including watch and care during the year NIL NIL
Void available for Backfilling {L x B x D} pit wise /stope NIL NIL
Reclamation wise
and Rehabili- Void filled by waste /tailings NIL NIL
tation by Afforestaion on the backfilled area NIL NIL
backfilling Rehahilitation by making water reservoir NIL NIL
Any other means (specify) NIL NIL
Area available (ha) NA NA
Rehabilitation of Plantation carried out (within present retained ML NIL )
land area)
v\:r\:::: lease Plantation carried out {within surrendered ML area) NIL -
Check dams (within retained/ surrendered area) NIL -
Method of rehabilitation NA NA
. Total no of saplings planted outside lease area durin
Others (specify) EY 2017-18 (aStqu upto 30.09.2014). & 2000 Nos. 500 Nos.
Total cost including watch and care during the FY ) 7500
2017-18 (actual upto 01.04.2015).
Total cost including ambient air quality monitorin
during FY 2017—18g(actual upto 0q1.04.\2[015). ¢ Rs. 5.80 Lakh Rs. 12.50 Lakh
b
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Time scheduling for abandonment o
A tentative time frame for completion of jobs for mine closure aperation (in months) during the
FY 2015-16 to FY 2017-8 is shown in table below.

Time scheduling for abandonment

Tentative time frame for completion of jobs for mine closure operation {in months) from

Activities .
date of cessation.

Months — ». 1 12345 6 ] 7] 8] 9] 10 11] 12

Since the orebody continues upto 480 mRL & present mine working is to be confined
within the existing broken area, simultaneous backfilling is not possible in the plan period.
The waste generated from the Khandabandh iron ore mines has been proposed be
dumped in external dumps

Reclamation &
Rehabilitation of
mined out land.

A total of 1.199Mm? of waste will be generated from entire Khandabandh Iron ore lease
during plan period. Out of which, 0.186 Mm?®, 0.507 Mm? & 0.506 Mm® waste generated
during year 2015-16, 2016-17 & 2017-18 will be dumped in proposed waste dump WD1
The manner of disposal of wastes during the plan period is given below.

Manner of disposal of wastes

Dumped
Waste Dum . Waste Botto | Top
Year Destinationp Waste Dump Location Quantity, | mRL RL
M cu. m
2015-16 wD1 Depaositill near quarry 2A 0.186 600 606
2016-17 wD1 Depaosit Il near quarry 2A 0.507 600 622
2017-18 wD1 Deposit Il near guarry 2A 0.506 600 640
Total wD1 Deposit lll near quarry 2A 1.199 600 640

Proposed Environmental Protection Measures
Following environmental protection measures have been proposed for dump stabiliz

& water quality management.

Garland drain Retaining wall Settling tank
Waste Management Year Location Name/ | Length, | Name/ | LxWxH | Name/ No
No. m No. ,m No. :
Near proposed
waste  dump| GD1 | 405 R1 3971"21'5 I sp1 | 1
WD1 at '
Near Stack yard GD4 175 R4 175x1.5x spa 1
area 1.2
2015-16 | Near Existing SP5
4x1.
Subgrade Dump | GD5 240 R5 23 1x2 > X 1
5G4 )
Near Existing
250 x 1.
Subgrade Dump | GD6 250 R6 1)(2 > X SP6 1
5G5A )

The gariand drains will be dug around 1 m beneath the adjoining contour level at the lower
peripheral areas of the dump. The width of the drains shall be around 1.5 m. A series of
settling pits along with a main settling tank of 15 m length at the outlet of the garland
drains will be provided to arrest the wash-off solid particles. The settling tank will be
provided with three compartments each of around 5m width to arrest the suspended

(Quali%%& Person) (Qua%d Person)
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Activities Tentative time frame for completion of jobs for mine closure operation (m\mdnt.ﬁffj J/"'
date of cessation. » __.yf__,.—f’
Months — —» 1 (2[3/4 5[ 6 [ 7 [ 8 [ 9 | 10 [ 11 | 12

solids followed 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 1.5m
height and 1.2 m width at the top and around 1.5m at the base. 05 MNos. & 03 nos. of check
dams have been proposed to be constructed in the FY 2016-17 & 2017-18 respectively.

Decommission of N
infrastructure
Safety & Security
Monitoring of air &
water
Disposal of mining
m/c. "
8.4 Disaster Management and Risk Assessment: This may deal with action plan for high risk
accidents like landslides, subsidence flood, inundation in underground mines, fire, seismic
activities, tailing dam failure etc. and emergency plan proposed for quick evacuation,
ameliorative measures to be taken etc. The capability of lessee to meet such eventualities and
the assistance to be required from the local authority may also be described.
The objective of on-site disaster management plan for the mine is to be in a state of perpetual
readiness through training and development to immediately control and arrest any emergency
situation so as to avert a full fledged disaster and the consequence of human and property
damage and in the event of a disaster still occurring, to manage the same so that the risk of the
damage to life and property in minirmized.
Key elements of a disaster management plan are.
i Risk Identification
ti Preventive measures for potential risks.
iii. Defining the responsibility at different levels to tackle the hazard situation & establishing an
effective communication channel for flow of information.
iv. Action plan for handling the emergency situation i.e. on-site & off-site.
V. establishing emergency response centres.
i. Risk Identification
Following risks have been identified for Khandabandh Iron Ore Mines.
1. Surface fire.
2, Failure of slope in the bench & durnps.
3. Fly rock from blasting operations
4. Possible accidents due to HEMM
1. Code of Practice in Case of Fire at Mines

Source of Fire:-
i} HEMM

ii) Qil & Lubricant Room.
i) Diesel Pump/storage area
iv) Electrical equipment/substations

LF o~
{QuatifiePerson) {Qualified Person)
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3. Fly rock from blasting operation .
Main reason of fly rock due to blasting is Improper blast design i.e less stemming, inadequate
burden & spacing, high charge concentration, improper delay, presence of geological
discontinuities such as joints, faults, muds etc.

Following measures shall be taken to prevent accident due to fly rock.
. Blasting operation shall be carried out under the supervision of assistant
manager/manager (Blasting)
. Code of signaling should be strictly followed during blasting.

. Proper blast design
. Controlled blasting should be adopted.
. No person other than required for blasting shall be allowed to enter the mines

during blasting,

4. Possible accidents due to HEMM
Following safety measures shall be taken to prevent an accident due to HEMM.

a. General Safety Procedures During Dumper/Tipper Operation
¢ Before moving the dumper/tipper, always give a warning signal. Sound the following
code horn before moving the vehicle;
- Moving forward -2 beeps
= Moving backward - 3 beeps
» During operation of dumper/tipper, always keep the cabin doors closed.
» During night, always use dipper while approaching an oncoming vehicle.

b. Safety procedures during travelling of dumper/tipper
* Operate the dumper/tipper in reverse only if there is a clear view of the area behind the
vehicle or with the assistance of an authorized spotter. Give an audible warning signal
before reversing a dumper/tipper,

e Where there are no separate lanes for two-way traffic, give way to the oncoming
dumper/tipper cautiously.

e As far as possible, avoid turning the dumper/tipper on a slope. It may cause the machine
to roll over or slip sideways.

¢ As far as possible, do not reverse loaded dumper/tippers on gradient.

Before starting up or down a grade, select a transmission gear range that will ensure

safe driving and provide control of the vehicle under all conditions.

Negotiate downhill gradients in low gear so that minimum of braking is required.

Do not shift gears or run the dumper/tipper in neutral on steep down slopes.

Do not drive dumper/tipper over sharp stones and boulders.

If any stone or boulder is found on the road, inform the spotter or incharge to get it

removed to avoid any damage to the machine components.

c. Safety Procedures During Operation
» Always press the accelerator pedal gradually so as to achieve smooth acceleration.
* Do not operate the steering wheel fast. This may overturn the dumper/tipper.

» Do not brake suddenly.
y V
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* Avoid fanning the treadle by partial, intermittent applications while using service brakes
as this may cause reduction in air pressure level to dangerous limits. So use service
brakes sparingly and only when necessary.

¢ Use the right gear and speed to match load conditions.

e Before engaging the transmission from neutral to forward or reverse, ensure that the
engine is at idle speed. Before shifting the gear from forward to reverse or reverse to
forward, apply brakes to completely stop the dumper/tipper, otherwise the
transmission may get damaged.

e Shift the gears from one to five one by one, otherwise the transmission may get
damaged.

* Use retarder brake sparingly as excessive use of retarder brake heats up the
transmission. Retarder brake should not be applied for mare than 30 seconds at a time.

¢ Do not use dump brakes while the dumper/tipper is in motion.

e Exceptin case of emergency, use parking brake only for parking the dumper/tipper.

+ Never take the dumper/tipper too close to an overhang or an unsafe edge that may
collapse.

o Pull into the loading area with caution. Remain at a safe distance while dumper/tipper
ahead of you is being loaded.

» When approaching loading equipment, sound the audible warning signal and do not
attempt to pass the loading equipment unless there is a proper audible signal in reply.

e Avoid backing over rocks at the shovel and dump areas.

¢ For loading, place the dumper/tipper on a level ground.

s When the dumper/tipper is being loaded, stay in the dumper/tipper cab or sufficiently
far enough from dumper/tipper to avoid being struck by flying fragments.

* When the dumper/tipper is being loaded, do not take your head out of the cab window.

e Ensure that the dumper/tipper is not overloaded and the material is not loaded in such
a way so as to project horizontally beyond the sides of its body.

¢ Do not drive nose-to-tail particularly behind a vehicle with twin rear wheels, from which
a stone piece wedged between tyres may fly back into the windscreen of your vehicle.
Maintain a distance of 50 feet on level ground and 100 feet on a ramp from the vehicle
in front of you.

» |f the lights at the crusher hopper are on (indicating that the material should not be
dumped into it), do not unload the dumper/tipper.

+ While raising the dumper/tipper body, release the accelerator pedal slowly just before
the body reaches the desired position.

e After dumping the material, move the dumper/tipper only after completely lowering the
dump body.

e Never turn front wheels, particularly on loaded dumper/tippers unless the
dumper/tipper has some fore or aft movement. Such stress can literally shear the tread
from the carcass.

d. Safety Procedures During Dumping/Tipping
The operator should take the following precautions during tipping on stockpiles and dumping of
overburden:
¢ While doing the first tipping, it should be done at a distance of 3 meter from the edge.
« On entering a tipping/dumping area, the operator should visually check the general area

ofz;tip, especially in the dumping area. 5./
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# Backing visibility is available only to the driver’s side of the dumper/tipper. So maké‘sﬁfg:’;'ﬂ?ﬁ‘
that there are no personnel or any obstructions on the other side.

¢ All care should be taken regarding the positioning of the dumper/tipper’s rear wheels at
the tipping face. A dumper/tipper should not back up to an area that has not been
visually inspected by the operator.

e If a spotter is present, follow his signals.

e Be especially careful of soft edges and cracks.

¢ When dumping in an area where no berm is present (e.g. construction of a new haul
road where material would be laid down in layers), material should be tipped short of
any edge.

« Dumper/tippers tipping over the berm should back up squarely to the berm.

e After positioning the dumper/tipper for tipping, the operator should raise the hoist only
after making sure that the dumper/tipper is stationary and on a level ground,
transmission is in neutral and dumping brakes are applied.

e As soon as the material has been dumped out from the dumper/tipper, release dump
brake, shift transmission into 1st or 2nd forward gear and at the same time depress the
accelerator pedal to move away from the dump area slowly and carefully.

e As the dumper/tipper starts moving, pull the hoist control lever all the way down to
lower the dump body.

& During these operations, do not stop anywhere for unnecessary reasons and the
operator must always remain in the cabin.

e If at any time the operator considers the operation unsafe, it should be immediately
reported to the manager or the in charge.

e. Safety Procedures While Parking

e When not in use, move the dumper/tipper and park it at a proper parking place.

e While parking the dumper/tipper at the workshop or work site, do not park in a
haphazard way.

* When parking the machine, park it in a safe place outside the working area or in the
specified place. It should be parked on flat, firm ground where there is no danger of rock
falls or landslides. Ensure that the gear is in neutral position before stopping the engine.
Make sure that the dump body is in down position. Apply parking brakes. While leaving
the operator’s seat, switch off the engine and all the electrical accessories that are not
in use, remove the ignition key and lock the cabin.

» While parking the dumper/tipper always apply parking brakes.

* Do not stop or park on a haul road unless unavoidable. If you must stop, move
dumper/tipper to a safe place. If this is impossible, adequately fence the area with big
enough boulders to caution other operators.

» If a disabled dumper/tipper is to be left on a haul road, apply parking brake and block
the wheels securely. Adequately fence the area with big enough boulders to caution
other operators.

» Never park the dumper/tipper on slopes.

¢ If the conditions are such that the dumper/tipper has to be parked on a slope, apply
parking brakes, steer the wheels away from center and block the wheels securely.

e As far as possible, park the machine on a level ground. Correct level of lubricants is
indicated only if the machine is parked on a level ground.

k
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Fixing the Responsibility & establishing communication channel

Following officers of the mines will be responsible for co-ordination in case of emergency
situation in any part of the mine.

Person Responsibility
Head of Department / Mine Agent Site Controller
Mines Manager / Shift in-charge Accident Controller / Communication Officer

Employee who gives the first information | Primary Controller
about the incident / accident

P & A Department (HOD) Liaison Officer

Key Personnel and their responsibilities
Site Controller:

The head of the department / mine agent shall have an overall responsibility for
controlling the incident / accident and directing the personnel.

To prepare a full proof plan for control of accident like, slope failure, fire, fly rock, floed
and other natural calamities.

To inform statutory bodies of the State and Central Government.

To inform communication officer about the emergency, control centre and assembly
point.

To provide all assistance and call for fire squad, security officer and other services
required for removing / control of danger.

To ensure that all necessary personnel assemble at assembly point.

Make arrangement for medical treatment to the personnel injured seriously.

Accident Controller:

Mines manager shall act as accident controller/ communication officer.

Mock rehearsal of management plan prepared for accident.

To withdraw men / machine from the affected area with priority for safety of personnel,
minimize damage to the machines, environment and loss of material.

To make a report based on the facts and figure and submit to the site controller.

To communicate to the site in charge and make arrangement for first aid and
transportation of the injured perscnnel.

Primary Controller:

To inform the Accident Controller / shift in-charge from the nearest means of
communication about the focation and the nature of accident.

To assist in clearing any obstruction in relief of accident.

To carry out all instructions of accident controller.

To provide first aid treatment and communicate to the shift in-charge.

Emergency Control Centers

The emergency control center is the place from where the operations to handle the
emergency will be directed and coecrdinated. The site main controller, key personne!
and the senior officers of the fire and police services will attend it. The center will be
equipped to receive and transit information and directions from and to the incident

controlleriand other areas of the works, as well as outside. N
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Emergency control centers will therefore contain the following:
(a) tn-charge of external telephone;

{b)  An adequate of internal telephones;

{c} A plan of the works, to show:

(i) Areas where there are large inventories of hazardous materials, if any;
(ii} Sources of safety equipment;

iii) The fire-fighting system.

{iv) Site entrance and roadways, including up-to-date information on roadworks;
(v) Assembly points;

{vi) The location of the mines in relation to the surrounding community;

(d) Notepads, pens and pencils;

{e) A nominal roll of employees;

{f) A list of key personnel, with addresses, telephone numbers, etc. The emergency control
center should be sited in an area of minimum risk.

Role of the Police

The police normally assume the overall control of an emergency, with a senior officer
designated as emergency coordinating officer. Normal duties of the police during an
emergency include protecting life and property and controlling traffic movements. The
functions include controlling bystanders, evacuating the public, identifying the dead and
dealing with casualties and informing relatives of dead or injured.

Role of the Fire Authorities

The control of a fire is normally the responsibility of the senior fire brigade officer who would
take over the handling of the fire from the site incident controlier on arrival at the site. The
senior fire brigade officer may also have a similar responsibility for other events, such as
explosions and toxic releases. Fire authorities having major hazard works in their area
should have familiarized themselves with the location on site of all stores of flammable
materials, water and foam supply points and fire-fighting equipments.

Role of the Health authorities

Health authorities, including doctors, surgeons, hospitals, ambulances and so on, have a vital
part to play following a major accident and they should form an integral part of any
emergency plan. For major fires, injuries will be the result of the effects of thermal radiation
to a varying degree and the knowledge and experience to handle this in all, but extreme,
cases may be generally available in most hospitals.

Capability of Lessee:
Following facilities are available at mine site:

e Telephone / Mobile handsets

e Runners / Messenger

s [mergency alarm

¢ Fire fighting equipment and accessories with trained manpower
= Training centre

» Fire extinguishers

e Dispensary & Ambulance van

e legps
13( i
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List of contact person of mines in case of emergency is given below.
List of contact person of mines in case of emergency

Name Designation & Department Address Contact No.
Regional Office
. . - OMC Ltd., P.O.- Barbil
Shri Laxmi Narayan Ghana Regional Manager Via- Barbil, Dist. — Keonjhar 06767-275253
Odisha - 758035
OMC Ltd.,
Village: Khandabandh, 06767-214023
Shri Manoj Kumar Sethy Mines Manager P..O.- Joda, Taluka : loda +919437883572
Dist. — Keonjhar
Odisha
OMC Ltd.,
Village: Khandabandh,
Shri D Manoharan Geologist P.0.- Joda, Taluka : Joda +919438021255
Dist. — Keonjhar
L Odisha

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

When the mine is temporarily discontinued due to any unforeseen circumstances the following
care and maintenance shall be carried out:

s Notice to be served to all the concerned authority.

« Temporary fencing shall cover the mine entries.

e All access roads/openings to the pit / face shall be closed by parapet wall as per rule.

e Warming shall be displayed on the ‘Notice Board” at appropriate places.

e Security personnel shall be posted at every danger point.

e No unauthorized person shall be allowed to enter into the mine without prior
permission of the management.

e Environmental protection measures such as retaining walls, garland drains & settling
pits shall be made all around the mine and dumps to prevent water flow towards mine
for prevention of landslide/side fall and siltation etc.

e All men and machinery shall be withdrawn from the mine and shall be kept in a
compound and safe place.

(Qualified Person) (Qualiféﬁerson]
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BY E.MAIL / REGD. PARCEL
Fax No. (0674) 2352490
E- mail: ro.bhubaneshwar@ibm.gov.in

"R @ =R
a4n @~ fraas & sy

No. MPM/FM/14-ORI/BHU/2015-16 // Goy

To

Sub:

Ref:
a)
b)
<)

d)
€)
t)
g)
h)
)
n
k)
Sir,

Plot No.149, Pokleariput,
Bhubaneswar,
Odisha-751 020,

fer® / Date: 14.09.2016

Shri Vineel Krishna, IAS,
Managing Director,

M/s OMC Limited,

OMC House, Bhubaneswar,
Odisha — 751001.

Approval of Modified Mining Plan along with Progressive Mine Closure Plan under Rule-17 of MCR 2016
of Khandabandh Iron Ore Mines of M/s Odisha Mining Corporation Limited over an area of 366.311 HA in
Keonjhar district of Odisha.

Your letter no. 15409/PMC/OMC/2015 dated 01.12.2015.

This office letter of even no. dated 03.12.2015.

This office letter of even no. dated 14.12.2015 addressed to the Director of Mines, Govt. of Odisha. copy
endorsed to you.

This office letter of even no. dated 02.03.2016.

Your qualified person letter no. 11.16.Q76QSOM.IBM dated 23.03.2016.
This office letter of even no. dated 04.05.2016.

Your letter no. 8018/OMC/PMC/2016 dated 01.06.2016.

This office letter of even no. dated 07.07.2016.

Your letter no. 10675/OMC/PMC/2016 dated 20 07.2016.

Your letter no. [2712/OMC/PMC/2016 dated 01/02.09 2016

Your letter no. 12844/OMC/PMC/2016 dated 07.09 2016,

[n exercise of the power delegated to me under Rule |7 (3) of Mineral Concession Rules. 2016 vide Gazetle

Notification No. S.0. 1857 (E) dated 18.05.2016. 1 hereby Approve the Moditied Minjng Plan including Progressive
Mine Closure Plan of Khandabandh Iron Ore Mines over an area 0f366.311 ha of M/s Odisha Mining Corporation
Limited in Keonjhar district of Odisha State submitted under Rule |7 (3) of Mineral Concession Rules, 2016. This
approval is subject to the following conditions:

il

The Modified Mining Plan is approved without prejudice to any other law applicable to the mine area from
time to time whether made by the Central Government. State Government or any other authority and without
prejudice to any order or direction from any court of competent jurisdiction. .

The proposals shown on the plates and/or given in the document is based on the lease map /sketch
submitied by the applicant/ lessee and is applicable from the date of approval.

[t is clarified that the approval of aforesaid Modified Mining Plan does not in any way imply the approval
of the Government in terms of any other provision of Mines & Minerals (Development & Regulation)
Act, 1957, or the Mineral Concession Rules. 2016 and any other laws including Forest (Conservation)
Act. 1980. Environment (Protection) Acl. 1986 or the rules made there under, Mines Act. 1952 and Rule
& Regulations made there under.

Contd. Page-2
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1v. Indian Bureau of Mines has not undertaken verification of the mining lease boundary on the ground and
does not undertake any responsibility regarding correctness of the boundaries of the leasehold shown on
the ground with reference to lease map & other plans furnished by the applicant / lessee.

v. Al any stage, if il is observed that the information furnished, data incorporated in the document are
incorrect or misrepresent facts, the approval of the document shall be revoked with immediate effect.

vi. I this approval conflicts with any other law or court order/ Direction under any statute, it shall be revoked
immediately.

vil. Validity of this document shall expire on the day, as per the provision of MMDR Amendment Act 2015
dated 26.03.2015 or on 31.03.2018 whichever is earlier.

aerg / rs faithfully,

&=y @ Fras@ / Regional Controller of Mines

Encl: - One copy of approved Modified Mining Plan,

Copy for kind information to:-
. MECON Limited, RM & Mining Section, P.O. Doranda, Ranchi-834 002, Jharkhand.

2. The Director of Mines, Directorate of Mines, Government of Odisha, Heads of the Department Building.
New Capital, Bhubaneswar— 751001, Odisha along with one copy of approved Modified Mining Plan by
REGISTERED PARCEL.

\

(M BISWAS)
&= @™ Aass / Regional Controller of Mines



MODIFIED MINING PLAN
(UNDER RULE 17(3) of MCR 2016)

&
PROGRESSIVE MINE CLOSURE PLAN

{UNDER RULE 23(B) OF MICDR 1988)

VOLUME — | (TEXT)

IN RESPECT OF KHANDABANDH IRON ORES MINES
LEASE AREA: 366.311 HECTARES

Forest Land Area, Ha
Reserved/ Protected Forest Nil
Village Forest 97.217
Others (DLC) 209.973
Others (SABIK) 37.999
Total Forest land grea 345.189
Non Forest land area | 21.122 |

MINERAL: IRON ORE
VILLAGE: KHANDABANDH, JAROLI, JALAHARI, GURUDA, JAJANG
TALUKA: BARBIL, DISTRICT: KEONJHAR
STATE: ODISHA
CATEGORY : “A” FULLY MECHANISED (FM) OPENCAST MINES
EXECUTED LEASE PERIOD: 30.11.1963 TO 29.11.1993
DATE OF EXPIRY OF LEASE : 29.11.2033

LEASE RENEWAL | APPLICATION DATE PERIOD EXPIRY DATE
1 RMIL 09.11.1992 20 years 29.11,2013
| 2" RMIL 14.11.2012 20 years 29.11.2033
PROPOSED PLAN PERIOD: 01.04.2013 TO 31.03.2018
LESSEE

M/S ODISHA MINING CORPORATION LIMITED.
OMC HOUSE, POST BOX NO.- 34, BHUBANESWAR - 751001,
ODISHA, PIN - 751001

PREPARED BY
- Manmohan Nayak PK Bhattacharjee
Mining Engineer & Qualified person Mining Engineer & Qualified person

OMC Ltd. MECON lLtd.
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01. The Modifications proposed in the approved mining plan in respect of ll(handahamﬂih iirmwmé {’“ e

e AT

Lease over an area of 366.311 hectares in village Khandabandh, iaroli, falahari; lq}:iﬁg'tﬁﬂd %
Guruda, in Distt. Keonjhar of Odisha state under Rule 17{3) of MCR 2016 has been nneunar;:ﬁ by
following qualified persons

This is to request the Regional Controller of Mines, Indian Bureau of Mines, Bhubaneswar to miake

any further correspondence regarding any correction of the Modifications proposed im ithe

approved mining plan with the said qualified person at their address given belgw:

PK Bhattacharjee, BE(Min] FCC(RLSr. Manager (Mining) Manmohan Nayak, M. TeciiMimmz) AMIERGEm), 15 G, FCCie)

Raw material & Mining Divisicn Planning Cum Monitonng Cell i
MECON Ltd., P.O-Doranda, Ranchi — 834002 MC Ltd., Bhubaneswar-751001 !
el.No. 0651-2483645 el.No. 0674 — 2377538 L
Fax No. 0651-2482189, 2482214 Fax No.0674-2391625, 2396883, 2304 772 fl‘
e-mail: mining@meconlimited.co.in -mail: immcon_mine@yahoeo. co.in }i

We hereby undertake that all modifications / updating as made in the said Modifications prEposed
in the approved mining plan by the said qualified persons be deemed to have been made wilth our
knowledge and consent and shall be acceptable on us and binding in all respects.

02. We undertake to implement éCOM’s circular no. 2/2010 (addendurm) regarding systemm f
construction & maintenance of boundary pillars. The Modified Mining Plan decument has been
prepared adopting the lease boundary as per the authenticated tease plan and the land schedule
authenticating 345.189 Ha. of forest land {307.190 Ha. as per HAL & 37990 Ma. as per SARIK
settlement) by the Tehsildar.

03. it is certified that the Progressive Mine Closure Plan of Khandabandh iron Ore Mine of The Odisia
Mining Corporation Ltd, Odisha, Bhubaneswar over an area of 366.311 hectares complies with il
statutory Rules, Regulations, Orders made by the Central or State Government, Statuiory
Organization, Court etc. which have been taken into consideration and wherever amy spedific
permission is required, the Lessee will approach the concerned authorities.

The information furnished in the Progressive Mine Closure Plan is true and correct 1o the best of
our knowledge and records.

04.  The provisions of Mines Act, Rules and Regulations made there under have been observed jin the
Modifications proposed in the approved mining plan over an area of 366.311 hectares in Keomjmar
district of Qdisha State belonging to Khandabandh Iron Ore Mine and where specific permissions
are required, the Lessee will approach the DGMS. Further, standards prescribed oy DGMS iim
respect of miners’ health will be strictly implemented.

05. We do hereby undertake to complete exploration in respect of entire ML atea over 366311 Ha. of
Khandbandh [ron Ore lease in time bound manner in accordance with Manistry of Mimes leitter
No.10/75/2008-MV dated 23.12.2010.

-

dale.
Place : Bhubaneswar R ¥Wimeel Krishing, AT,
Date : Managing Director & Owreer of the Mine

gistered Office : OMC House, Bhubaneswar- 751001, India. Tel: 0674-2377400/2377401, Fax: 0674-2395882, 23DUSZ2, wannomcled in
CIN: U131000R19565GC000313



CERTIFICATE

The provisions of the Mineral Conservation and Development Rules 1988 have been
abserved in the preparation of the Modified Mining Plan for Khandabandh iron ore
Lease over an area of 366.311 Ha, of M/s Odisha Mining Corporation Limited, in
Villages - Khandabandh, Jaroli, Jalahari, Jajang and Guruda in Distt. Keonjhar of
Odisha state and whenever specific permissions are required, the applicant will
approach the concerned authorities of Indran Bureau of Mines.

The information furnished in the Maodified Mining Plan is true and correct to the best

of our knowliedge.

Place: Bhubaneswar {Manmohan Nayak)
Date: 2.9.2016 {Mining Engineer, Qualified Person)
OMC Limited, Bhubaneswar - 751001



MODIFIED MINING PLAN

omc OF KHANDABANDH IRON ORE LEASE {366.311 HA.)
LESSEE: THE ODISHA MINING CORPORATION LTD.

VOLUME — | (TEXT)
CONTENT

Description Page No.
Cover Page 1-1
Content 2-2
Consents & Certificates from the Applicant 3-3
Certificate from the QP’s 4-5
List of Annexure 6-7
List of Drawings 8-8
Modified Mining Plan 9-76
Introduction 9-11
General 12-13
Location And Accessibility 14-16
Details Of Approved Mining Plan / Scheme Of Mining 17-20
Geology And Exploration 21-50
Mining 51-66
Mine Drainage 67-68
Stacking of Mineral Reject/Sub Grade Material and Disposal of Waste 69-71
Use of Minerals and Mineral Rejects 72-73
Processing of ROM and Mineral Reject 74-75
Other 76-76
Progressive Mine Closure Plan under Rule 23(B)of MCDR 1988 72-94
Environment Base line information 77-78
Impact Assessment 78-82
Progressive Reclamation Plan 82-87
Disaster Management and Risk Assessment 87-94
Financial Assurance 95-95
b—

{Qualified Person)
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CERTIFICATE

The provisions of the Mineral Conservation and Development Rules 1988 have been
observed in the preparation of the Modified Mining Plan for Khandabandh Iron ore
Lease over an area of 366.311 Ha, of M/s Odisha Mining Corporation Limited, in
Khandabandh, laroli, Jalahari, Jajang and Guruda villages under Barbil Tahsil of
Keonjhar district of Odisha state and whenever specific permissions are required, the
applicant will approach the concerned authorities of Indian'Bureau of Mines.

The information turnished in the Modified Mining Plan is true and correct to the best of
}
our knowledge.

4

Place: Ranchi (PK Bhattacharjee)
Date: 1.9.2016 {Mining Engineer, Qualified Person)
MECON Limited, Ranchi — 834002



MODIFIED MINING PLAN
omc OF KHANDABANDH IRON ORE LEASE (366.311 HA.)

LESSEE: THE ODISHA MINING CORPORATION LTD.

LIST OF ANNEXURES

Description

List of Board of Directors
Relevant extract from the minutes of the 416 meeting approved by Board 5 22 ¢
regarding appointment of Nominated Owner
Photo Id & Address proof of the Nominated Owner 3 34
Undertaking of Board of Directors regarding their working in other 4 517
firms/company/Organisation under Section 184 (1) and Rule 9(1)
Certificate of incorporation 5 18-18
List of leases held by the applicant in India 6 15-20
Copy of Lease deed 7 21-63
Copy of the acknowledgement (Form-D) & application (Form-l) for 1% 8 64-69
renewal of lease for 366.311 Ha lease area.
Copy of the acknowledgement (Form-D) & application (Form-l) for 2™ 9 70-74
renewal of lease for 366.311 Ha lease area.
Copy of the Approval letter of last modified mining scheme 10 75-76
Land Schedule 11 77-84N
Copy of acknowledgement form submitted for forest diversion 12 85-85
Copy of permission letter of Deputy Director of Mines for working in non

13 86-86
forest lang
Copy of permission letter of Deputy Director of Mines for working in non

12 87-88
forest land & DLC Broken area
Copy of environment clearance letter 15 89-97
Copy of the consents to establish & operate from SPCB 16 98-113
Copy of the surface right permission letter 17 115-116

— £l .
Perm|5_5|on letter of IBM to prepare the plans & sections on scale other than 17A 117-117
prescribed scale
Copy of the NABL certificates & reports 178 118-516
Copy of the last bank guarantee paid 18 517-519
A
(Qualified Person) (Qualified Person)
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MODIFIED MINING PLAN

—
OMG OF KHANDABANDH IRON ORE LEASE (366.311 HA.)
| — ]
LESSEE: THE ODISHA MINING CORPORATION LTD.
Copy of the environment monitoring report 19 520-546
Copy of Qualification & experience certificate of Qualified Persons 20 547-548C
Copy of the violations raised by IBM and its compliance report 21 549-559
Details of the deposit-wise resources/Reserve established at 45% Fe Cut off 29 560-563
for Khandabandh Iron Ore Mines
Calculation of production of Ore, Subgrade & Waste from Khandabandh iron 23 564-565
Ore Mines for year 2015-16
Calculation of production of Ore, Subgrade & Waste from Khandabandh Iron 24 566-566
Ore Mines for year 2016-17
Calculation of production of Ore, Subgrade & Waste from Khandabandh Iron
. 25 567-569
Ore Mines for year 2017-18
Feasibility report 26 570-594
Process flow sheet of proposed Crushing & Screening Plant 27 595-595
Typical Design of Retaining Wall, Garland Drain & Settling Pit 28 596-596
Copy of the forest permission for Drilling Boreholes 29 597-598
Copy of Form — | for permission of drilling boreholes 30 589-604
Copy of Form K of boreholes 31 605-1342
Copy of Work Order issued to exploration agency for drilling 32 1343-1351
Copy of Payment Details to exploration Agency 33 1352-1400
Typical Photographs 34 1401-1403
Surveyor Certificate 35 1404-1405
Copy of common boundary working permission granted by DGMS 36 1406-1407
Typical Engineering design of check dam 37 1408-1408
Copy of the letter received from Director of Mines, Govt. of Odisha for
handing over the authenticated DGPS map 38 1409-1409
h—
(Qualified Person) (Qualified Person)
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MODIFIED MINING PLAN
OF KHANDABANDH IRON ORE LEASE (366.311 HA.)

LESSEE: THE ODISHA MINING CORPORATION LTD.

LIST OF DRAWINGS

Description of Drawing Drawing No.
Key Plan MEC/Q760Q/11/16/01
Precise Area Plan {Geo-referenced Cadastral Map) MEC/Q76Q/11/16/02
Original Lease Plan MEC/Q76Q/11/16/02A
Geological Plan MEC/Q760Q/11/16/03 to 3G

Geological Cross-sections

MEC/Q76Q/11/16/04A to 04G

Surface Plan {As on 30.08.2014) MEC/Q76Q/11/16/05 to 5B
Pit Development Plan at the End of FY 2015-16 MEC/Q760Q/11/16/06

Pit Development Plan at the End of FY 2016-17 MEC/Q76Q/11/16/07

Pit Development Plan at the End of FY 2017-18 MEC/Q76Q/11/16/08
Composite Pit Development Plan MEC/Q76Q/11/16/08A
Year-wise Pit Development Sections for Deposit | {Quarry 1) | MEC/Q760Q/11/16/09
Year-wise Pit Development Sections for Deposit V MEC/Q76Q/11/16/10
Year-wise Pit Development Sections for Deposit VI MEC/Q760/11/16/10A
Conceptual Plan MEC/Q76Q/11/16/11

Conceptual Pit Section

MEC/Q76Q/11/16/12A to 12F

Year-wise Waste Dump Plans & Sections MEC/Q76Q/11/16/13
Conceptual Waste Dump/Backfill Plans & Sections MEC/Q76Q/11/16/13A
Environment Plan MEC/Q76Q/11/16/14
Environment Management Plan MEC/Q76Q/11/16/15

Progressive Mine Closure Plan

MEC/Q76Q/11/16/16 4o V¢ 5

L

(Qualified Person)
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MODIFIED MINING PLAN
OF KHANDABANDH IRON ORE LEASE (366.311 HA.)

LESSEE: THE ODISHA MINING CORPORATION LTD.

INRCDUCTION

Khandabandh Iron ore lease is owned by M/s Odisha Mining Corporation Limited (OMC Ltd.), A Gold category
Govt. of Cdisha Mining PSU. Khandabandh Iron ore lease of M/s Qdisha Mining Corporation is located in
village Khandabandh, Jaroli, Jalahari, Jajang and Guruda under Joda PS, Barbil Tahsil and Champua subdivision
of Keonjhar district of Odisha state between latitude 21°55'40.27579”N-21°57"29.90066"N & longitude
85%23'12.66888"E — 85°24'51.95389”'E and is covered by survey of India toposheet no. 73 G/5.

Status of Lease

Lease deed for Khandabandh fease was executed on 30.11.1963 for a lease area of 366.311 Ha for a period of
30 years. Copy of lease deed for Khandabandh lease is enclosed at annexure 7. Subsequently, application for
1¥ RML was made on 09.11. 1992 Copy of Form D & Form J for 1 RML of Khandabandh lease is given at
annexure 8. Application for 2™ RML was made on 14.11.2012. Copy of Form D & Form J for 2™ RML of
Khandabandh lease is given at annexure 9. As per Mineral (Mining by Govt. Company) Rules 2015, the lease is
deemed to be extended till 29.11.2033.

Status of Environment clearance

Environment clearance for the lease has been granted by MoEF vide letter no. J-11015/1081/2007-1A.11{M)
dated 15.12.2008 for a rated iron ore production capacity of 1.0 million tonnes per annum. A copy of the
same is enclosed as Annexure- 15).

Status of Forest Clearance

DFO, Keonjhar has granted permission for conducting mining operation in 71.781 Ha of non forest land and
113.746 Ha of broken up DLC forest area vide letter no. 7565 dated 27.08.2010. Copy of cover letter of
application submitted for forest diversion is given at annexure 12. The lessee has obtained permission from
the office of Deputy Director of Mines, Joda for working in non forest land vide letter no 7559/Mines dated
26.12.2012. Copy of the same is enclosed as annexure 13. The lessee has also obtained permission from the
office of Deputy Director of Mines, Joda for working in non forest land and DLC Broken land vide letter no
7565/Mining, Keonjhar dated 27.08.2010. Copy of the same is enclosed as annexure 14.

The process of estimation of total forest land {including sabik forest land) has been initiated. The total forest
'Yand has been assessed by the Tahsildar and the same has been forwarded to DFO, Keonjhar. Copy of the
same has been enclosed as Annex.-11. Fresh application for diversion of the forest land will be accordingly
submitted by OMC once the same has been authenticated by the concerned officials of the state government.

Status of Consents from State Pollution Control Board
Consent to operate was valid till as 31.03.2013. Consent to establish has been granted by State Poliution
Control Board on 26.04.2011 for 1.0 Million tonnes of Iron ore per annum and was valid till 25.04. 201%’&)“})\)

of the Consent to Establish & Consent to Operate is enclosed as annexure 16. é@ﬁ
Status of Surface Right ‘?Q
The lessee has surface right over an area of 343.606 Ha. Copy of letter of grant of surface pi E‘:’permlssmn is

given in annexure — 17. Copy of land schedule is given at annexure 11.

\‘(\q\ ¥

m ﬁTj—.’ B
REGIOhk\L CONTROLLER OF WL
msn:r—'fr

(Qualified Person) §§ U OF MINE
ANESWAR
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MODIFIED MINING PLAN
omc OF KHANDABANDH IRON ORE LEASE (366.311 HA.)

LESSEE: THE ODISHA MINING CORPORATION LTD.

Common Boundary Working Permission
The lessee has been also granted common boundary working permission with Jarouri Iron & Mn Mines of M/s
Kalinga Mining Corporation near lease piilar 16 to 26 by DGMS vide letter no R/4768 dated 11.12.1995. Copy
of the same is enclosed as annexure 36. Initial working has been carried out near pillar 23 to 26. The
area has been fenced off & boundary pillars have been erected at site.

Status of Approvals under MCDR
Mining plan alongwith PMCP for 1* |ease renewal period prepared under Rule 24A of MCR 1960 & MCDR 1988

was approved by IBM. The mining plan was valid till 2007-08. In the meantime, modification to mining plan
prepared under Rule 10 of MCDR 1988 for last three years i.e. 2005-06 to 2007-08 was approved by IBM vide
letter no. 314(3)/2006-MCCM(C)/MP-6 dated 23.10.2006. The modified mining plan was valid upto
31.03.2008. Scheme of Mining under rule 12 of MCDR 1988 was approved by IBM vide letter no. 314(3)/2008-
MCCM(CZ)/MS-36 dated 18.06.2009. The scheme of mining was valid upto 31.03.2013.

Subsequently, modification to scheme of mining for period 2011-12 to 2012-13 was prepared under rule 10 of
MCDR 1988 has been approved by IBM vide letter no. 314(3)/2011-MCCM(C2)/MS-27 dated 11.11.2011. Copy
of approval letter of modification to scheme of mining is enclosed as annexure 10. Presently mine is not
working since 05.01.2010 due to want of forest clearance.lBM issued violation regarding non submission of
the scheme of mining document for the period 2013-14 to 2017-18. OMC was not able to prepare the above
document due to want of lease plan authenticated by competent authority of state govt. However, scheme of
mining for the period 2013-14 to 2017-18 was submitted to IBM by lessee. IBM asked to submit the geo-
referenced lease plan duly authenticated by competent authority of state govt. in order to comply with the
requirement joint boundary survey was conducted by state Govt. & accordingly geo-referenced fease plan has
been prepared by State Govt. which has been handed over to OMC vide letter no. 111{A)-03/93-9830/MD dated
13.11.2015. Copy of the letter received from Director of Mines, Govt. of Odisha for handing over the
authenticated DGPS map is enclosed as annexure 38. Accordingly present document is submitted for period
ending upto 31.03.2018 after receipt of Geo-referenced Lease plan from the Director of Mines, Govt. of
Odisha.

The ML area granted, RML applied area at different points of time in chronological order is given in
the table below:-

S.No Event with Justification, if any Remarks
1 Lease deed for Khandabandh was executed on | Lease Period : 30.11.1963 to 29.11.1993
30.11.1963 for a lease area of 366.311Ha for a
period of 30 years.

2 The 1% lease renewal application to State Govt. | 1* RML Period : 30.11.1993 to 29.11.2013
was made on 09.11.1992 for a period of 20 years.

3 The 2™ lease renewal application to State Govt. | 2" RML Period : 30.11.2013 to 29.11.2033
was made on 14.11.2012 for a period of 20 years. | as per Mineral (Mining by Govt. Company} Rules
2015
Details of last approved documents in chronclogical order is given below.
S.No Document & Rule No. Details of Approval Vallfhty Remarks
period
Mini la | ith
'ning _p n _a ong wit Mining Plan was approved by the . Mining Plan prepared
1 progressive  mine closure Controller of Mines, Indian Bureau Valid upto for 1% lease renewal
' plan under rule 24A & Rule of Mines ’ 31.03.2008 iod
23 (B) of MCDR, 1988. period.
5 Modification to mining plan | Approved by IBM letter no. | Valid upto | Modification period :
) & PMCP tprepared under | 314(3)/2006-MCCM{C)/MP-6 31.03.2008 | 2005-06 to 2007-08

(Qualifie®Person) (Qu&d}erson)
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MODIFIED MINING PLAN
c OF KHANDABANDH IRON ORE LEASE {366.311 HA.)

LESSEE: THE ODISHA MINING CORPORATION LTD.

.d. I
S.No Document & Rule No. Details of Approval \:::i;:ly Remarks
Rule 10 & Rule 23 {B) of | Nagpur dated 23.10.2006. Reason : Due to
MCDR 1988 respectively. production

enhancement for last
three years of scheme
period.

Scheme of Mining & PMCP

d ide lett .
prepared under rule 12 & Approved by IBM vide letter no

Valid upto | Period : 31.03.2008 to

3. 314({3)/2008-MCCM(CZ)/MS-36
23 (B)_ of MCDR 1988 dated 18.06.2000 31.03.2013 | 31.03.2013
respectively .
Modification Period :
Modification to scheme of , 2011-12 to 2012-1%
L Approved by IBM vide letter no. , Reason : Production
g, | Mining & PMCP under rule | o) o) 011 Mcemicz)/ms-27 validupto | 1 oncement & or
' 10 & 23 (B) of MCDR 1988 31.03.2013 ,
respectivel dated 11.11.2011. complying the
P v violations pointed out
by IBM

As per Mineral (Mining by Govt. Company) Rules 2015 the lease is deemed to be extended tiil
29.11.2033. Therefore, present submission is a Modified Mining Plan under 17{3) of MCR 2016 for an
area of 366.311 Ha. and for the period from 01.04.2013 to 31.03.2018 along with progressive mine
closure plan prepared under rule 23(B) of MCDR 1988 in the new universal format prescribed by IBM. All
the annexure referred above and anywhere in this document have been enclosed as a separate volume,
namely volume Il {Annexure).

N
{Qualified Person) (QualﬁéPerson)
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MODIFIED MINING PLAN
OF KHANDABANDH IRON ORE LEASE (366.311 HA.)

LESSEE: THE ODISHA MINING CORPORATION LTD.

1.0 GENERAL

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

Registration No. of OMC Ltd. under Rule 45
Address

District
State

Pin Code
Phone
Fax
Gram
Telex
e-mail

b) Status of the applicant
Private individual
Cooperative Association
Private Company

Public Company

Public Sector Undertaking
loint Sector Undertaking
Other (pl. specify)

Shri Vineel R Krishna, Managing Director & Nominated
Owner
Odisha Mining Corporation Limited, Bhubaneswar.

A list of board of directors is enclosed as Annexure — 1.

A copy of the relevant extract from the minutes of the 416"
meeting approved by Board regarding appointment of
Nominated Owner of the mine is enclosed as Annex. — 2.

A copy of photo id & address proof of the nominated owner of
the mine is enclosed as Annexure — 3.

Undertaking of Board of Directors regarding their working in
other firms/company/organisation under Section 184 {1) and
Rule 9(1} is given in annexure 4.

The number of state-wise leases already held by the
applicant/ applied for, indicating the type of minerals, areas,
location etc is enclosed as Annexure — 6.

IBM/4269/2011

OMC House, Post Box No. 34
Bhubaneswar - 751001

Keonjhar

Odisha

751001

0674-2393431, 2395689, 2393389
0674-2391629, 2396889, 2394772

info@orissamining.com

No
No
No
No
Yes
No
Not Applicable

Certificate of incorporation is enclosed as Annex. — 5.

¢) Mineralis) which is / are include in the
prospecting license (For fresh grant)

d) Mineral(s) which is / are include in the
lease deed

e} Mineral{s} which the applicant /lessee
intends to mine

(Qualifiec}rer’son)

Not applicable

Iron ore

Iron ore

L ..
(Qualimerson)
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MODIFIED MINING PLAN
omc OF KHANDABANDH IRON ORE LEASE {366.311 HA.)

E—— LESSEE: THE ODISHA MINING CORPORATION LTD.

f} Name of Recognised Person under rule 15(1) of MCR, 2016 or a Person employed under cIauEE"(é)—'ﬂf“‘S’b
rule (1) of rule 42 of MCDR, 1988 (Applicable for Scheme of Mining only) preparing Mining Plan:

Manmohan Nayak, Manager {Mining),
Mining Engineer & Qualified person
OMC Limited

Jointly with

Name of the RQP preparing the mining

plan PK Bhattacharjee, 5r. Manager (Mining),

Mining Engineer & Qualified Person
MECON Limited, Ranchi

Copy of the documentary proof of educational qualification &
experience certificate of qualified persons is enclosed as
Annexure — 20.
OMC House, Post Box No. 34, Bhubaneswar — 751001
Address &
MECON Limited, P.O - Doranda, Ranchi — 834002, Jharkhand
0674 — 2377538
Phone &
0651 - 2483645
0674-2391629, 2396889, 2394772
Fax &
0651 - 2482189, 2482214
immcon_mine@yahoo.co.in
e-mail &
mining@meconlimited.co.in

Telex _
Registration No. NA
Date of grant / renewal NA
Valid upto NA

L A

{Qualified Person) {Qualified Person)
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MODIFIED MINING PLAN
OF KHANDABANDH [RON ORE LEASE (366.311 HA.)

LESSEE: THE ODISHA MINING CORPORATION LTD.

2.0 LOCATION AND ACCESSIBILITY
a) Lease Details (Existing Mine)
:I;:le of Khandabandh Iron ore lease (Lease Area:366.311 Ha)
Khandabandh Iron ore lease of M/s Odisha Mining Corporation is bounded between latitude
21°55'40.27579”N to 21°57°29.90066”N & longitude 85°23'12.66888”F to 85°24°51.95389”'F and is
covered by survey of India toposheet no. 73 G/5.
DGPS readings of the boundary pillar co-ordinates is given below:-
Coordinates of Lease Boundary Pillar
Pillar Coordinates Pillar Coordinates
No. Longitude Latitude No. Longitude Latitude
1 85°23'13.30619" | 21°55'40.27579" 31 85%24'40.80459" | 21°56'51.31991"
2 85°23'13,11180" | 21°55'52.18284" 32 85%24'39.87412" | 21°56'47.12059"
3 85%23'12.86358" | 21°55'58.05815 33 85°24'39,31236" | 21°56'44.42352"
4 85°23'12.66888" | 21°56'05.88592" 34 85%24'38.60550" | 21°56'41.32543"
5 85%23'16.81635" | 21°56'11.18619" 35 85°24'36.75892" | 21°56'32.90762"
6 85%23'23.46556" | 21%56'20.12635" 36 85°24'35.82321" | 21°56'28.58692"
7 85°23'29.88330" | 21%56'28.20126" 37 85°24'35.43823" | 21%56'26.86672"
8 85%23'32.39013" | 21°56'31.19654" 38 85%24'30.50658" | 21°56'26.86805'
9 85°23'37.53236" | 21°56'38.07667" 39 85%24'23.13630" | 21°56'26.86696"
10 85°23'41.89188" | 21%56'43.69220" 40 85%24'12.93082" | 21°56'26.86508"
Lat/long of 11 85%23'45.49768” | 21°56'48.34145" 41 85%24'10.72753" | 21°56'26.86211"
any 12 85°23'47.05635" | 21°56'53.85913" 42 85°24'10.72865" | 21°56'26.27495"
Ezi”n”tdary 13 85°23'45.91310” | 21°57'03.94991" 43 85°24'10.74418" | 21°56'20.32327"
: 14 85°23'52.39468" | 21°57'12.76529" 44 85%24'10.72153" | 21°56'10.65889"
15 85°23'55.59292" | 21°57'24.09037" 45 85°24'06.97034" | 21°56'10.65783"
16 85°23'57.25111" | 21°57'29.90066" 46 85°24'03.16530" | 21°56'10.65460"
17 85°24'03.19670” | 21°57'21.50948" 47 85°24"00.83658" | 21°56'10.66178"
18 85°24"10.94305” | 21%57'18.35506" 48 85°23'57.80302" | 21°56'10.69395"
19 85%24'11.95806" | 21°57'17.97961" 49 85°23'55.25931" | 21°56'07.73185"
20 85%24'14.55316" | 21°57'16.95559" 50 85°23'51.78673" | 21°56'04.77728"
21 85°24'20.94624" | 21°57'14.46297" 51 85%23'50.23275" | 21°56'04.84835"
22 85°24'25.34119" | 21°57'12.73484" 52 85°23'47.65882" | 21°56'06.20627"
23 85°24'31.65188" | 21°57'12.99016" 53 85°23'41.92962" | 21%56'06.52837"
24 85°24'37.90813” | 21°57'13.26421" 54 85%23'36.09474" | 21°56'07.18207"
25 85°24'47.46136" | 21°57'13.62503" 55 85%23'31.78817" | 21°56'05.69143"
26 85°24'51.01641" | 21°57'13.76590" 56 85°23'27.66798" | 21°56'04.25456"
27 85°24'51.51488" | 21957'03.88004" 57 85°23'26.17620" | 21°56'03.47264"
28 85°24'51.95389" | 21°56'54.92122" 58 85°23'24.71997" | 21°56'00.95219"
29 85%24'45.86016" | 21°56'54.67076" 59 85°23'21.18060" | 21°55'55.66431"
30 85°24'43.20871" | 21°56'51.00238" 60 85°23'18.58586" | 21%55'51.50094"
30.11.1963

Date of grant
of lease

(Qualifieﬁ Person}

Page 14 of 95
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(Qualified/Person)




MODIFIED MINING PLAN
nmc OF KHANDABANDH IRON ORE LEASE {366.311 HA.)
R

LESSEE: THE ODISHA MINING CORPORATION LTD.

Details Da_te O.f Period
Application TS

Period/Expiry Letase Deed Execution 30.11.1963 | 30 years from 30.11.1963 T 39711,1993

Date 1% RML 09.11.1992 | 20 years from 30.11.1993 29.11.2013
20 years from 30.11.2013 as per

2™ RML 14.11.2012 | Mineral (Mining by Govt. 29.11.2033

Company) Rules 2015

Name of M/s Odisha Mining Corporation Limited

lease holder

Address OMC House, Post Box No. 34

Bhubaneswar — 751001, Odisha

Tel. 0674-2333431, 2395689, 2393389

Fax 0674-2351629, 2396889, 2394772

e-mail immcon_mine@yahoo.co.in, info@orissamining.com

Mobile +919437260607

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

Forest (Specify) Area, Ha Non Forest (Specify} Area, Ha
Reserved/ Protected Forest Nil Waste Land
Village Forest 97.217 Grazing Land
Others (DLC) 209.973 Agriculture Land 21.122
i.,e. H tc.
Others (SABIK) 37.999 Others L.e. Hutments etc
(Specify)
Total 345.189 Total 21,122
366.311 Ha

Total lease area / applied area
District & State

Taluka

Village

District : Keonjhar, State : Odisha
At & P.O.:Joda
Khandabandh, laroli, Jajang, Jalahari and Gurda.

Whether the area falls under Coastal
Regulation Zone (CRZ)? If yes, details No

thereof

Precise area plan (Geo-referenced lease map} of Khandabandh Iron Ore lease is shown in plate no
MEC/Q76Q/11/16/02. Authenticated original lease plan of Khandabandh Iron Ore lease is shown in

plate no MEC/Q76Q/11/16/02A

Existence of public road/railway line, if any nearby and approximate distance
The approaches to the mine are as follows:

Rail : The nearest Railway station is Banspani (on Padapahar — Barajamda — Gua
branch line of South Eastern Railway) at a distance of about 7 km from the mine

| lease.
Road : Khandabandha mine lease area is well connected with Joda town {at a distance

of 9.5 km on northern side} through a State road, which passes close to the
leasehold and links with NH-215 linking Rourkeia and Panikoili.

Air strips : | Bhubaneswar (Qdisha) at a distance of 500 km

L

(Qualified Person)

(Ouaifﬂd Person)
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MODIFIED MINING PLAN
OF KHANDABANDH IRON ORE LEASE (366.311 HA.)

LESSEE: THE ODISHA MINING CORPORATION LTD.

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

Khandabandh Iron ore lease of M/s Odisha Mining Corporation is bounded between latitude
21%55'40.27579”N to 21°57'29.90066”N & longitude 85°23'12.66888"E to 85°24’51.95389"'E
and is covered by survey of India toposheet no. 73 G/S.

Details of the DGPS reading of boundary pillar co-ordinates has been given at para 2.0 {a) above.

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

General location map of lease area showing access routes is given below.
Figure 1 : General location map
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The same has been shown in the key ptan as Drg. No. MEC/Q76Q/11/16/01.

A

{Qualified Person) {QuakHfied Person)
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MODIFIED MINING PLAN
omc OF KHANDABANDH IRON ORE LEASE {366.311 HA.)

LESSEE: THE ODISHA MINING CORPORATION LTD.

3.0 DETAILS OF APPROVED MINING PLAN / SCHEME OF MINING (if any)

3.1 Date and reference of earlier approved MP/ SOM:
Scheme of Mining for period 2008-09 to 20012-13 prepared under rule 12 of MCDR 1988 was
approved by IBM vide letter no. 314(3)/2008-MCCM(C2)/MS-36 dated 18.06.2005. The scheme
of mining was valid upto 31.03.2013.

3.2 Details of last modifications if any (for the previous approved period) of approved
MP/SOM, indicating date of approval, reason for modification
Modification to scheme of mining for period 2011-12 to 2012-13 was prepared under rule 10 of
MCDR 1988 has been approved by IBM vide letter no. 314(3)/2011-MCCM(CZ)/MS-27 dated
11.11.2011. Copy of approval letter of modification to scheme of mining is enclosed as annexure
10.

Reason for Modification :

A few violations under provisions of MCDR 1988 was pointed out by a task force team
comprising of IBM official, Mining officer Joda & DMG, Govt. of Odisha during their visit to
mines on 05.05.2010. Accordingly, RCOM, Bhubaneswar issued orders of suspension of mining
operation vide letter no. H/11021/2/2010/BBS dated 25.08.2010. For revocation of the
suspension order issued for violation of rule 13 (1), last approved scheme of mining was
modified.

33 Give review of earlier approved proposal {if any} in respect of exploration, excavation,
reclamation etc.

Review of proposals made in the last approved Scheme of Mining & Maodified Scheme of Mining
and actual achievement for the last scheme period w.e.f 2008-09 to 2012-13 for khandabandh
Iron Ore Mines is given below.

i. Exploration:

Review of exploration in Iron Ore Deposit:

Planned Actual .y

Year . X Reasons for Deviation

Exploration Exploration
2008-09 Nil Nil No deviation
2009-10 50 Nos 11 Nos. Due to non-availability of Forest clearance
2010-11 50 Nos. 193 Nos. Additional drilling to delineate ore bearing zones
2011-12 50 Nos 28 Nos. Due to nen-availability of Forest clearance
2012-13 40 Nos. Nil Due to non-availability of Forest clearance
Total 190 Nos. 232 Nos. |

Actual exploration is in 22.10% excess of planned exploration.

ii. Mine Development and Exploitation
The achievement position as against the target in respect of ore, sub grade & waste are given
below:

L L

{Qualified Person) (Qualified Person}
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MODIFIED MINING PLAN

OF KHANDABANDH 1RON ORE LEASE {366.311 HA.)
LESSEE: THE ODISHA MINING CORPORATION LTD.

Overall Targets for Iron Ore and Waste removal

Ore, Million tonnes Sub grade, Waste,
Year ! Million cubic meters Million cubic meters
Planned Actual Planned Actual Planned Actual
2008-09* - 0.120338 - 0.002006 - 0.026742
2009-10 0.998694 0.086479 | 0.016645 - 0.607315 0.027757
2010-11 1.00242 - 0.016707 - 0.726496 -
2011-12 0.99963 - 0.01666 - 0.483265 -
2012-13 0.9963 - 0.01675 - 0.739000 -
Total 3.297044 0.206817 | 0.066762 0.002006 2.556076 0.054499 |

3.4

By the time the scheme of mining was submitted the year was passed. Therefore proposal for
remaining four years i.e. 2009-10 to 2012-13 was made on the Scheme of Mining.

The actual production of ore, sub grade & waste against their planned figures are 5.17%, 3% &
2.1% respectively, over the last five years of the scheme period. Operation in the mine has been
suspended due to want of forest clearance since 05.01.2010 therefore planned ore, waste &
subgrade production could not be achieved.

AHorestation:

Land Reclamation and Rehabilitation:

There was no proposal to reclaim the mined out area during the last approved mining shceme
period in the years 2008-09 to 2010-11.

Afforestation, No. of Saplings 1
Year —
Planned Actual
2008-09 1600 -
2009-10 1600 -
2010-11 1600 2000
2011-12 1000 -
2012-13 1000 -
| Total 6800 2000

Actual afforestation is 29.41% of the planned figures. The mine is not in operation since 2010,
the planned afforestation could not be achieved.

Waste dump management:

A total of 0.054499 million cubic meters of waste was generated against the planned figure of
2 556076 million cubic meters during last scheme period. The generated wastes which was
around 2.1% of the planned figure, was dumped in the planned areas only.

Give status of compliance of violations pointed out by IBM
The violations pointed out during the last 5 years and their compliance status as submitted to
IBM by OMC has been enclosed as Annexure — 21.

.\//

(Qualified Person) {Qualified Person)

Page 18 of 95



MODIFIED MINING PLAN
OFf KHANDABANDH IRON ORE LEASE (366.311 HA.)

LESSEE: THE ODISHA MINING CORPORATION LTD.

I:lu‘:t.e Nature of violation observed by IBM Compliance by OMC ‘ . P{‘;eféht?‘?t‘aius "
The mining scheme (010.04.13 to T
29.11.13) of Khandabandh Iron Ore Mines
has been awarded to M/s Earth &
Environment, Bhubaneswar on Assignment of

1. Modification to approved scheme | 18.10.2012. In this connection, we wish to . £

of mining was approved vide | make the foliowing submission for your ;;/nl'ezira'gon Mi .0
letter dated 11.11.2011 and is | kind consideration. The mining operation pI:nl '€ has L:Zﬁ
having proposals valid up to | has been stopped w.e.f 05.01.2010 for ded to M/s
31.03.2012. Scheme of mining for | want of forest clearance. The preparation :/IV\I’EE:‘;OE Ltd Draft
13(1) remaining lease period up to | of this mining scheme had to be done by modified ‘minrie:'ng
29.11.2013 has not been | following our prevalent process of inviting | h b
submitted so far to the Regional | tenders from consultant firms. Since omc | P 1” . das ITBEMn
Controller of Mines, Bhubaneswar | Ltd. is public sector company of Govt. of ;L:m?;:sw;t & is
120 days before the expiry of | Odisha, we lost time due to the under process of
earlier approved proposals. procedures of tendering and awarding of scrutiny/finalization
work to the consultant. The consultant )
M/s Earth & Environment was awarded
the work on 18.12.2012. Mining scheme
will be submitted shortly.
2. Mining operations are not being
carried out in accordance with the
modification to the approved
scheme of mining letter no.
314{3)/2011 MCCMICZ}/M5/33 Presently mine is
dated 11.11.2011 to the extent not operational.
indicated below:

s It was proposed to explore 47 no. The balance bore
of bore hole during the year 2011- | The balance bore hole could not be done | hole has not been
2012 & 43 no. of bore holes during | due to forest restriction. drilled.
the year 2012-2013 against which
only 30 no. of bore holes were
carried out so far.

IBM  Notified vide letter no. T-
5031/CGBM/2007 dtd. 16.10.2009 related
to threshold value of cut off grade 45% Fe
to stack the material separately. The mine | Analysis has been
Surface plans maintained updated | has been closed since 5.1.2010 due to non | done for different
under the provision of Rule 28 of | availability of forest clearance. in the short | stocks & updated
Rule | MCDR, 1988 at the site, is not matching | span of this time period, we are unable to | surface plan has
27(4) ! with actual field conditions in respect keep the materials separately. However, been submitted
of sub grade ore stocks exists in the | action has been taken to analyze and | alongwith the
lease area. specify the grade wise stock of sub grade | present submitted
ore and waste material through an out | document.
side analytical agency M/s Inspectorate
Griffith India (Pvt.) Ltd. After getting
i analysis report, it will be shown in the )
{Qualified Person) (Q;}a{ﬁed Person)
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MODIFIED MINING PLAN : -
OF KHANDABANDH IRON ORE LEASE {366.311 HA.).. 7_'- ‘

LESSEE: THE ODISHA MINING CORPORATION LTR.

\

Rule

Nature of violation observed by IBM

Compliance by OMC

o

= "Present Status

surface plan and will be submitted to your
good office within 3 months.

In deposit — VI, Retaining waill along
bottom periphery of ore stock yard and

Tender action has been initiated for
construction of retaining wall along

Boulder walls have
been  constructed
around the bottom
of periphery of ore

33(2) | dump vyard has not been maintained ! bottom periphery of ore stock vard and stock ard
effectively to prevent wash off ore and | dump yard to prevent wash off of ore and Retainin vwali
waste material there from. waste material. g_
construction has not
been started.
Mlnlngloperatron of Khandabandh .|ron Sri MK Sethi with
ore mines has been stopped since Degree i Minin
05.01.2010 due to want of forest g. . _g
. . . . . S Engineering is
A whole time Mining Engineering | clearance. However Sri M.K Sethi with osted At
45(1) | having 10 {ten) years of professional | Degree in Mining Engineering is posted at Ehandabandh as
(b} (i) | experience has not been employed as | Khandabandh as Mining Engineer having 5 Minin Engineer
per the provision of amended Rule. years of professional experience. After ) g g
. .. . . having 8 vyears of
resumption of mining operation, a Mining ,
] . professional
Engineer having more than 10 years .
. . experience.
experience will be posted. ]
3.5 Indicate and give details of any suspension /closure/ prohibitory order issued by any
Government agency under any rule or Court of law:
The mining operation is under suspension with effect from 05.01.2010 due to want of forest
clearance.
3.6 In case the MP/SOM is submitted under rules 9 and 10 of the MCDR’88 or under rule 17(3) of

the MCR’2016 for approval of modification, specify reason and justification for modification

under these rules:

Present Modification of Mining Plan is submitted under rule 17(3) of MCR 2016.

Reason

As per Mineral {Mining by Govt. Company) Rules 2015 the lease is deemed to be extended till
29.11.2033. Therefore, present submission is a Modified Mining Plan under 17(3) of MCR 2016
for an area of 366.311 Ha. and for the period from 01.04.2013 to 31.03.2018 along with
progressive mine closure plan prepared under rule 23(B) of MCDR 1988 in the new universal
format prescribed by IBM.

A

(Qualified Person) (Qualiﬂgd Person)
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—— LESSEE: THE ODISHA MINING CORPORATION LTD.,

MODIFIED MINING PLAN
OF KHANDABANDH IRON ORE LEASE (366.311 HA.)

1.0

b)

PART — A

GEQLOGY AND EXPLORATION

Briefly describe the topography, drainage pattern, vegetation, climate, rainfall data of the
area applied/mining lease area.

Physiography & Drainage

The lease area is a part of the Banai Synclinorium and is characterised by hilly topography.
Within the mine lease, there are three prominent relict mounds having R.L.s at 657 m, 677 m
and 674 m in north, west and south-west of the area respectively. The mining block lies at
altitudes between 525 and 677 mRL. Almost the entire area is hilly. The hill slopes are
moderately steep. In this area there are a few peaks exceeding 700 mRL, the highest being at
797 mRL at 6 km south-west of the lease area.

The area has dendritic pattern of drainage. Because of the hilly topography, there are numerous
seasonal drainage channels but only a few perennial streams / rivers {Kundra Nala, Baitarani
River, Karo River). The mine lease is drained by Baitarani River. The seasonal drainage channels
coming out of the lease area drain into the Baitarani River which flows at a distance of 2.8 km
east of the mine lease.

Vegetation

The forest in the leasehold is classified as Northern Tropical Dry Deciduous Forests. The average
tree density in core zone is about 1640 trees/ha. The forest is under moderately degraded stage
with tree closely spaced and height ranging from 2 to 12m and girth class ranging from 20 to
more than 40 cm. Shorea robusta, is the most dominant species with Diospyros melanoxylon,
Buchnania lanzen, Schleichera oleosa {Kusum), Syzygium cumini {Jamu), Phyllanthus emblica
{Aonla), Caserea elliptica (Khakra), Lagerstroemia parviflora (Sidha) etc. as common associates.

Mangoose, Kuji Neola, Fox, Jackal, rats sloth bear,Cobra, krait, lizard etc. are major faunal
species found in the area.

Climate & Rainfall of the Lease Area

The |ease area lies in tropical region where climate is characterised by very hot summers and
cool winters. Summer is typically from March to June when monthly temperature ranges from a
maximum of 42°C during daytime to a minimum of 15°C at night. Winter is from November to
February when the maximum temperature during day goes up to 37°C and minimum
temperature at night becomes as low as 8°C.

The average annual rainfall as recorded at IMD observatory at Keonjhar is 1269.1 mm. The
Southwest monsoon lasts from mid June to mid September and the area gets more than 80% of
the annual rainfall during this period.

Brief descriptions of Regional Geology with reference to location of lease/applied area.
Regional Geology

Jamda — Koira Valley Synchlinorium is one of the principal Banded Iron Formations (BIF}
encircling the Singhbhum Granite Complex. This formation contains an isolated deposit at
Gandhamardan hill which lies southeast of Jamda — Koira valley deposit popularly known as
famous horse shoe shaped Singhbhum Bonai Iron QOre Synchlingrium. Khandabandha mining

A
(QualifiéL‘Person) (Qualiﬁe/d Person)
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MODIFIED MINING PLAN
c OF KHANDABANDH IRON ORE LEASE (366.311 HA.)

T LESSEE: THE ODISHA MINING CORPORATION LTD.

lease area belongs to Bonai iron ore synclinorium. The stratigraphic succession of the area is as

follows :
KOLHAN GROUP SANDSTONE, CONGLOMERATE - BRECCIA
------------------------ UNCONFORMITY -
Mixed Facies Formation e Basic lava, tuffs and tuffites of volcanic faces
¢ lron, manganese, lenses of iron formation, chert, and
small dolomite patches of chemical facies.
*  Minor lenses of sandy and silty shale of clastic facies.
Banded Shale Formation * Upper banded shale member
* Lower black shale member
* Lower black shale — chert member
Banded Iron Formation * Finely banded jaspilite member
e Coarsely banded jaspilite member
Volcanic Formation = Tuffaceous shale
e Basiclava
Basal Sandstone s Qritty sandstone, quartzite conglomeratic at places

UNCONFORMITY

with interbedded lava at top.

Singbhum Granite with enclaves of older metabasic and meta-sedimentary rocks.

Regional geological map of the area is given in figure 2.

—

:
FEGIONAL SECLOGICAL PLANOF
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(Qualifi]!?Person)

(Qua\‘%g Person)
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ouc OF KHANDABANDH IRON ORE LEASE {366.311 HA.)

MODIFIED MINING PLAN

LESSEE: THE ODISHA MINING CORPORATION LTD,

c)

Regional Structure R T
The horse-shoe shaped iron ore deposit form a northerly piunging synclinorium. The hilk f_aﬁxggsj

broadly delineate the folded limbs of the synclinorium. Superimpositions of several ph.';:fé‘?;"%f-';’ﬁ"":

deformation in the area have results a cornplex fold system.

Detailed description of geology of the lease area such as shape and size of the mineral/ore
deposit, disposition various litho-units indicating structural features if any etc. {Applicable for
Mining Plan for grant & renewal and not for Scheme of Mining/Modifications in the
approved mining plan/scheme of Mining).

Local Geolo
Lithology

Khandabandh ML area being the north-western continuation, the nature of the ore body and its
structural dispositions being the closure part of the famous iron ore synclinorium. The horse
shoe shaped iron ore deposits form a northerly plunging synclinorium. The hill ranges broadly
delineate the folded limbs of the synclinorium. Superimpositions of several phases of
deformation in the area have resulted in a complex fold system. Litho units encountered in the
leasehold are :

Laterite,

Lateritic iron Qre,

Ferruginous Shale

Banded Iron Formation which hosts the Iron ore {Mostly soft laminated & hard laminated ore
and variegated shale.

Laterite

The formation is encountered in all the five deposits of this lease hold area with an average 2 m
of capping. The northern part of the leasehold area is highly lateritised.

Lateritic Iron Ore

The lateritic iron ore is a low grade iron ore which always occurs in association with Goethite
and Limonite. This is well exposed in the Quarry-4 and also encountered in few boreholes at
Deposit-1V & V.

Ferruginous Shale

Ferruginous shale is an accumulation of fine grained sediments which is rich in iron. It typically
exhibits a reddish hue if ferric iron is present or a green tint if the iron is ferrous. Dark grey or
black shale, however, often results from the presence of significant amount of organic matter. In
this lease hold area, the reddish yellow ferruginous shale occurs almost in all the deposits and
the paddy plain. The shale occurring to the west of the lease hold area is ferruginous in nature
and bears a gradational contact with iron ore bodies at places. During the course of exploration,
most of the drill holes have encountered the shale with an average thickness of 3.00 m to 13.00
m followed by iron ore.

Banded Iron Formation {BIF)

This formation is the most widely occurring formation around the area occupying
topographically higher elevations. Because of the folded structures, BHJ has been observed in
the crest of the mounts at places especially in the West and Central-West part of the lease hold
area i.e. Deposit No. | and also in the North-Central Part called Deposit No.VI trending NE-SW
and dipping variably at moderate angle of 20° to 70°.

(QualifiEL'Ferson) (Qua'&i&d Person)
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A

Iron ore bodies overlie the BH) in the east and ferruginous shale in the West. The hard 3nd soft
laminated ore are widely developed in the Deposit-I, IV, V &V, fringing the BHJ and ferruginous
shale members. Sometimes BHJ occur as undigested patches within iran ore. As revealed by the
borehole data, hard massive/laminated ore is abundant in Quarry-4 and the soft friable ore
{SLO} is abundant in Deposit-V (Quarry-3) & Deposit-Vl. Floats of iron ore is well exposed in the
North-Eastern side of the Quarry-1.

Local Structure;

Deposit —I (Quarry -1)

The deposit —| mostly comprises of hard massive ore with fines & micro laminations. Pockets of
laterite associated floats of iron ore has been marked in both north & south part of the deposit.
Soft laminated ore & blue dust is also exposed in the quarry benches from 2427850 N to
2427950 N. General strike trend of foliation is NW-SE dipping mostly NE at an angle of 18%to
70°. Two major sets of joints are deciphered in the depaosit in direction NE-SW (vertical) and
NNW-SSE (vertical).

Deposit -1l
It is located in the north eastern part of the lease. Mostly hard massive & laminated ore occurs
in this deposit. The general trend of ore body is NW-SE dipping 30° easterly to SW.

Deposit = Il {Quarry -5)

It is located in south of deposit-Il. Mostly oecurrence of hard massive, soft laminated & blue dust
have been found in the deposit —lil. The general trend of ore body is NE-SW with moderate dip
of 20° to 25° towards NW.

Deposit - IV

Deposit—IV is located in the southern part of the lease. The general trend of ore body is N-S with
moderate dip of 10° to 25° towards west. Soft laminated ore & massive ore is also exposed in
the guarry benches from 2426350 N to 2426450 N. Hard massive ore is clearly exposed in the
floor as well as southern sidewall of quarry. Two sets of joints have been observed in the deposit
with minor anticlinal folds in NE part of the quarry.

Deposit —V (Quarry -3)

The deposit mostly comprises of soft laminated ore & blue dust. iron ore floats are also marked
in both eastern and western side of the deposit. The general trend of ore body is NW-SE with
moderate dip of 20° to 26° towards north east. No structures have been marked in the deposit.

Deposit - VI

This deposit is located in the North western part of the lease. The quarry is well exposed with
soft laminated ore with hard boulder undigested BH). The deposit is highly folded with anti-
synclinorium pattern of fold. The general trend of ore body is NE-SW with a dip of 25° to 28°
towards north west.

(i) Name of prospecting /exploration agency :
1. M/s Odisha Mining Corporation Ltd.
2. M/s MAPL, Asansol

g L
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e)

ii)

(i1} Address
1. Geology Division, M/s Odisha Mining Carporation Ltd.
OMC House, Post Box No. 34
Bhubaneswar — 751001
2. M/s Mining Associates Pvt. Limited {MAPL),
Atwal Nagar, 5.B. Gorai Road,
Asansol — 713-301 West Bengal.
{iii) E mail addresses and phone no.

1. M/s Qdisha Mining Corporation
E-mail: info@orissamining.com, Tel. : (0674) 2393431, 2395689, 2393389
2, M/s Mining Associates Pvt. Limited (MAPL)

E-mail : rajesh.bansal@miningassociates.co.in, Tel : (0341) 2220757, 2220758, 2205765

Details of prospecting/exploration already carried out:
Number of pits and trenches indicating dimensions, spacing etc along and across the strike/
foliation with reference to geological plan.

Geological Mapping

Out of the total lease area of 366.311 Ha, 108.02 Ha area & 130.35 Ha area has been
geologically mapped at an scale of 1 : 500 and 1 ; 1000 respectively. Besides, 12.25 Ha area of
deposit V has also been mapped at an scale of 1 : 1500. Details of deposit-wise Geological
mapping of carried out at Khandabandh Iron Ore Lease is given below.

Area Covered by Geological Mapping, Ha
Deposit/ Quarry Scale of Mapping Total
1:500 1:1000 1:1500

Deposit | 48.75 12.25 - 61.00
Deposit Il 3 4 - 7.00
Deposit |1 21 - 26.00
Deposit IV 42.02 23.8 - 65.82
Deposit V 3 65.5 12.25 80.75
Deposit VI 6.25 3.8 - 10.05
Total 108.02 130.35 12.25 250.62

Topographical map of Khandabandh Iron Ore Lease has been prepared at 5 m contour interval.

Number of boreholes indicating type {Core/RC/DTH), diameter, spacing, inclination,
Collar level, depth etc with standard borehole logs duly marking on geological plan/sections.
All the deposits of Khandabandh Iron Ore Lease has been explored by Geology division of OMC
Ltd. & M/s MAPL at less than 100 m x 100 m grid interval A total of 781 nos. of exploratory
boreholes with a total meterage of 25521.29 m has been drilled at Khandabandh Iron Ore Lease.

A summary of the exploration carried out for G1 areas indicating mapping, pitting, driliing
(No./ spacing), sample drawn/ analyzed etc, existing pit data, grade variation, thickness for
Khandabandh Iron Ore Lease is given in the table below:

, N
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Details of year-wise core drilling already carried out

Total Meterage,m |

Year ] Deposit/Quarry No. of Bore Holes
Cumulative till March’2004 78 1895.44
2004-05 Nil Nil Nil
Deposit-1V 11 476.6
Deposit-lll 10 380.25
2005-06 Deposit-VI 9 184.3
Sub total 30 1041.15
Deposit-v 21 1014.2
2006-07 Deposit-V 11 620.4
Sub total 32 1634.6
2007-08 Nil Nil Nil
2008-09 Nil Nil Nil
Deposit-V 11 558.65
200910 Igup total 11 558.65
Deposit-| 31 1087.8
Deposit-lll 55 2474 .4
Deposit-IV Main 17 601.9
2010-11 Deposit-V 58 2063.9
Quarry-5 (Dep-V) 12 519.3
Deposit-VI 20 495.05
Sub total 193 7242,35
Deposit-I 16 844
Deposit-ll| Partly 1 Hole 34.5
2011-12 Deposit-V 6 866.7
Deposit-Vi ) 65
Sub total 28 1810.2
2012-13 Nil Nil Nil
Total 294 12286.95
Grand Total (Cumulative till March’2013) 372 14182.39

Details of year-wise DTH drilling already carried out

Year l Deposit/Quarry No. of Bore Holes Total Meterage,m
Cumulative till March 2004 207 6084.00
Deposit-1 55 1440.00
Deposit-ll 28 718.00
Deposit-IV 42 1277.00
2004-05 Deposit-V 37 1060.00
Deposit-VI 20 505.00
Sub Total 182 5000.00
2005-06 Nil Nil Nil
Deposit-1! 10 356.00
2006-07 Deposit-1l1 10 370.00
Sub Total 20 766.00
2007-08 To 2012-13 Nil Nit Nil
Grand Total 202 5766.00
Cumulative achievement 409 11850.00

{Qual ifilbgrson)
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Summary of Core & DTH Drilling

Deposit/ Quarry Grid Boh:::l;zlfes F:z:er:;:o Fronf/r at::?Fe% Exl;:i;\;n

All Deposits

{Curmmulative Less than 100 m x 100 m 285 7979.44 | 0.6/99.20 | 5.32/69.16 G1
upto March 2004}

Deposit | Less than 100 m x 100 m 102 3371.8 2.3/90.0 23.83/69.11 G1
Deposit li Less than 100 m x 100 m 10 396 0.6/51.1 18.8/69.12 Gl
Deposit Il Less than 100 m x 100 m 103 3942.65 9.5/99.2 | 5.32/69.16 Gl
Deposit [V tess than 100 m x 100 m 91 2893.1 1.2/86.3 6.72/68.1 G1
Deposit V Less than 100 m x 100 m 135 5688.95 | 3.6/47.15 | 33.51/69.06 Gl
Deposit VI Less than 100 m x 100 m 55 1249.35 3.6/42 38.35/69.06 G1
Total Less than 100 m x 100 m 781 25521.29 | 0.6/99.20 | 5.32/69.16 Gl

All the above boreholes have been shown in the geological plan. Forest permission for drilling
boreholes in forest area is given at annexure 29. Form J for permission of drilling boreholes and
Form K indicating details of already drilled boreholes have been given at annexure 30 & 31
respectively. A summary of the exploration already carried out in the Khandabandh Iron Ore

Lease is given below.

Status of Exploration as per UNFC

| Name Non Forest Total
Sl. Name of Name of the . Forest
of the Status of Working Area, Area,
No. . the Lessee Lease Area,
Mineral Ha Ha
Ha
A B C D E F G H=F+G
ish Working Mi
Iron mi/rfinoms ’ Khandabandh r:_:elr:t? wifk?:t
1 8 Iron ore |P v & 171781 | 294530 | 366.311
Ore Corporation Lease has been
Ltd. suspended
Lease Area explored as per UNFC Norms, Ha Balance area to be explored Remarks/Comments
Non
Depaosit Gl Level 62 G3 Mineralised Total
Level Level
area
| J K L O=M+N P
Depaosit -1 34.78474 NIL NiL NIL 17.67266
Deposit -1l 15.47354 NIL NIL NIL 4.868293
Deposit -1l 14.01683 NIL NIL 35.6916 29.93979
Deposit -1V 54.61704 NIL NIL NIL 26.40891
Deposit -V 58.7126 NIL NIL NIL 26.85855
Deposit -VI 21.31235 NIL NIL NIL 25.95369
Total 198.9175 NIL NIL 35.6916 131.7019
i) Details of samples analysis indicating type of sample (surface/sub-surface from

pits/trenches/borehole etc) Complete chemical analysis for entire strata for all radicals may
be underrita'n for selected samples from a NABL accredited Laboratory or Government

(Qualified Person)
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iv)

f)

g}

h)

laboratory or equivalent. Entire mineralized area may be analyzed meter W|se wmth 10% gf ~7
check samples. (At least for 10% of total samples may be analyzed in accordance to, BIS Tl »
reports from NABL accredited/other government laboratory). - ;,ﬂ,;

Sampling and analysis of core samples generated during the course of drilling had been done to
know the Fe, Al,Q;, Si0, & other constituents required to assess the quality of ore and waste.
Samples were drawn at every one meter inside ore zane and representative samples were also
analyzed in non ore bearing litho units. The analysis was carried out by SUPCO. A total of 6829
nos of samples from core boreholes, 2200 nos. of samples from DTH boreholes and 46 nos. of
grab samples (incl. 6 nos. from quarry faces) leading to a total 9075 nos. of samples have been
analyzed so far. Copy of the NABL tests report is given in annexure 178.

Expenditure incurred in various prospecting operations.

The expenses incurred in the exploration, analysis of exploration data carried out during the last
5 years is around 13.2106 crores INR. Copy of the work order for exploration is given at
annexure 32. Payment details to exploration agency has been given at annexure 33.

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 10 m depending upon the topography and size of the area
duly marked by grid lines showing all features indicated under Rule 28(1}{a) of MCDR 1988.
The surface plan of the leasehold area is enclosed as Drg. No. MEC/Q76Q/11/16/05 to 5B.
However, the mine has permission to prepare the drawing in a scale of 1: 4000.

For preparation of geological plan, surface plan prepared on a scale of 1: 1000 or 1: 2000
scale specified under para 1.0 (f) of Part A of the format may be taken as the base plan. The
details of exploration already carried out along with supporting data for existence of
mineral, locations proposed exploration, various litho units along with structural
features, mineralized/ore xone with grade variation if any may be marked on the geological
plan along with other features indicated under Rule 28 {1)(b) of MCDR 1588,

The geological plan of the leasehold area showing all the above features is enclosed as Drg. No.
MEC/Q760Q/11/16/03 to 3G. The lessee has permission to prepare the drawing in a scale of 1:
4000.

Geological sections may be prepared on natural scale of geological plan at suitable interval
across the lease area from boundary to boundary.

The geological sections of the leasehold area showing all the above features is enclosed as Drg.
No. MEC/Q76Q/11/16/04A to 4G.

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 tentative excavation programme planned in next five years.

In order to explore the possibility of occurrence of more ore in the unexplored area of south-
western side of the lease, 15 no .of boreholes have been proposed in the phased manner after
approval of forest diversion proposal (FDP) of the ML, Subsequently upoen proving the existence
of ore in this area further drilling at 200 m x 200 m grid will be carried out to enhance the
confidence level of resources. Following exploration proposal will be undertaken after approval
of FDP of the ML.
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Year BHID Pro_posed borehole IoFation Proposed
Easting Northing Depth, m
PBH/01 334600 2426900 30
PBH/02 334700 2426900 30
PBH/03 334800 2426900 30
PBH/04 334800 2426800 30
PBH/05 | 334700 2426800 30 To ascertain the existence of ore in
PBH/06 | 334600 2426800 30 unexplored area of Deposit IV
PBH/07 334800 2426700 30
2016-17 | PBH/08 334700 2426700 30
PBH/CS 334600 2426700 30
PBH/10 334500 2426700 30
PBH/11 334500 2428200 30
PBH/12 334600 2428200 30 . .
PBH/13 | 334500 2428100 30 To provej th_e emstgnce of extension
PBH/14 | 334600 2428100 30 of deposit fin NW side
PBH/15 334500 2428000 30
Subtotal 15 Nos. 450 m
PBH/16 335100 2428300 30
PBH/17 | 335200 2428300 30 To ascertain the existence of ore in
PBH/18 | 335100 2428200 30 unexplored area in Deposit VI
PBH/19 335200 2428200 30
PBH/20 : 335300 2428200 30 To ascertain the existence of ore in
2017-18 | PBH/21 | 335300 2428100 30 unexplored area in Deposit ||
PBH/22 | 335500 2427500 30 To ascertain the existence of ore in
PBH/23 | 335700 2427500 30 unexplored area in Deposit Il
PBR/24 | 335700 2427300 30 To ascertain the existence of ore in
PBH/25 335500 2427300 30 . ]
PBH/26 | 335300 3427300 30 unexplored area in Deposit V
Subtotal 11 Nos. 330 m
Total 26 Nos. 780 m
i} Reserves and Resources as per UNFC with respect to the threshold value notified by IBM may

be furnished in a tabular form as given below: (Area explored under different level of
exploration may be marked on the geological plan and UNFC code for area considered for
different categories of reserve/resources estimation may also be marked on geological cross
sections). Submit a feasibility/pre-feasibility study report along with financial analysis for
economic viability of the deposit as specified under the UNFC field guidelines may be
incorporated.

Reserve/Resource as per last approved Maodified Scheme of Mining
Summary of the reserves/resources (As on 01.04.2011} as per approved modification to the last
approved scheme of mining is given below.

Classification Code .Q.uantlty, Grade
Million Tonnes
12.349 +58%Fe
Total Mineral Re A+B
ota soﬂ(urces { ) 1.000 - 45-58% Fe
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Classification Code Million ToRnes -'
A. Mineral Reserves TLp
8.229 +58% Fe
1. P d Mineral R 121
rove ine eserves 2 0.5%6 45-58% Fe
2.591 +58% Fe
2. Probable Mineral R 2
roba in eserves 12 0414 45.58% Fo
Total Mineral Reserve (A) 11.82 +45 Fe
B. Remaining Resources
. ibility Mi if
1 Feasrbl[lty ineral Resc_)urces (Difference between Proved 297 0131 +58% Fo
Geological & Proved Mineable)
2. Pre-feasibility Mineral Resources (Difference between 223 )
Probable Geological & Probable Mineable)
3. Measured Mineral Resources 331 - -
4. Indicated Mineral Resources 332 1.389 +58% Fe
5. Inferred Mineral Resources 333 - -
6. Reconnaissance Mineral Resources(Difference between
334 . +
Possible Geological & Possible Mineable) 0.009 >8% Fe

WM

Depletion of Reserve :
Since mining operation in the lease has been suspended since 05.01.2010, no production has
been carried out from the lease.

Re-assessment of Reserve/Resources

A total of 781 nos. of boreholes have been drilled in Khandabandh Iron Ore Lease as on
31.03.2012. In the resource/reserve estimates of last approved modification to approved scheme
of mining a total of 559 nos. of boreholes drilled tilf 2009-10 {incl. 10 Nos. of additional boreholes
drifled during 2009-10) has been considered. However, 222 nos. of additional boreholes were
drilled during 2009-10 to 2011-12 (Excl. 10 Nos. of additional boreholes drilled during 2009-10
which was earlier considered for reserve estimation)}.

Besides, cut-off grade for saleable ore was 58% Fe in last approved madification to approved
scheme of mining.

Therefore, re-assessment of resource/reserves have been carried out considering all the 781 nos.
of boreholes drilled tilf 2011-12 as per the revised threshold value of 45% Fe prescribed by I1BM
and considering ore containing 55% Fe as saleable ore.

Following input data have been considered for re-assessment of resources/reserve
Updated surface plan with current pit positions & face mapping data provided by OMC.
Exploration data of 781 Nos. of boreholes incl. Assay, litho collar & survey data.
Statutory Barrier of 7.5 m along mining lease boundary and 10 m along village roads.
The threshold value considered as per the IBM guidelines is 45% Fe.

\
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Methodology
C. Preparation of Database

Four basic files namely collar, survey, assay and litho files are required in Comma Separated

Value (CSV) format for further processing by SURPAC Software. Litho codes used for database
preparation is given below.

Litho Codes Used for Database Preparation

Litho Type Litho code
Ore (Fe%>55%) 1
Subgrade {Fe% between 45 — 55%) 2
Waste (Fe% less than 45%) 3

{ii) Delineation of Ore Geometry and Construction of Ore Body
Preparation of Transverse Sections

Boreholes were displayed in SURPAC graphics window alongwith litho, Fe%, Si0,% & AlLO,%.
18,19,22,13,17,16 & 10 nos. Of transverse sections at 50 m interval were extracted from in the
strike direction for Deposit 1, I, 1l, IV, IV(Main), V & VI respectively. The envelopes of ore,
subgrade and waste were delineated at each section considering the continuity of Fe content,
mineralisation, lithology and other geological features. Lateral influence of 20-25 m from the

last boreholes has been considered during preparation of sections depending upon ore
thickness.

Graphical representation of Drill holes

-
Rl & 5 N4

rgaie It
R 3
T ey et -

Typical Transverse Section with Delineated Envelopes
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i

L.

Preparation of Digital Terrain Model (DTM) of Surface Topography

The digitized contour of updated surface plan with Z values have been transformed into digital
terrain model (DTM} utilizing the principle of triangulation and wire framing of points with X, ¥
and Z co-ordinates. Digital terrain model is the most effective way of representing a surface in
three dimensional computerized form. It is an important tool to calculate volume between two
or more surfaces. The digital terrain model of surface topography with drill holes of Khandband

Iron Ore Lease is shown in the figure below:-
Digital Terrain Model (DTM) of Surface Topography with drill holes

(Qualified Person)
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(i)

3-D Solid Modeling of Ore Bady oL —)gj ':,”
The litho-wise envelopes of the respective transverse cross sections have heen connécted/
joined to form litho-wise solid ore body models. Ore type-wise 3-D solid model of Khandabandh
Iron Ore Lease is presented in the figure below:-

Litho-wise three dimensional solid model

Geo-statistical analysis (Variogram modeling)

The continuity of mineralization in different directions can be well judged through analysis of
variograms. In addition, the range of influence of sample in different directions can be
deciphered. A varcigram is evaluated with respect to sill, range and nugget effect. The
variogram function is defined as follows.

F(h)=%n5 [z (x+h) —z(x)]°

Where, n = Number of sample pairs at distance ‘h’
y (h) = Variogram value at distance ‘b’

Z(x) = Assay value at point x

Z{x+h) = Assay value at point x+h

The y{h) is calculated for different distance pair ‘i’ and is plotted against distance pair. As the
distance pair increases the y{h) value also increases and levels off after certain distance pair. The
distance pair at which the y({h}) value levels off is known as ‘Range’ beyond which samples
become statistically independent without any correlation. This distance provides an idea of
range of influence of a particular sampling point. The value of y(h) at which the graph levels off
is known as “sill". This value is related to the theoretical variance of the data set. ‘Nugget’ is the
value of y(h) at zero distance pair. The inherent variability of the data is represented by nugget.
The deposit with zero or very low nugget effect possesses uniform grade distribution,

Variogram modeling has been carried out for determining the spatial variability of
mineralisation & grade distribution in different directions. In order to ascertain the variability of
entire deposit of Khandabandh Iron Ore Lease, composites of all the samples of 1 m length were
extracted & the normal variograms of composited assay data have been developed along strike
& dip direction of the deposit and also along borehale depth. The fitted Variogram model along
strike, dip and along the borehole direction of the deposit is given below. The variogram model
parameter and results of variogram modeling for above three directions is also given below.

(Qualifie%‘ﬁerson) (Qualif\l\'éd Person)
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Normal Variogram along Strike direction Normal Variogram along Dip direction: . -~
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Variogram model parameters in three orthogonal directions
. X . Maximum
Sl. No. Direction Azimuth Plunge Spread Lag .

Distance

1 Along Dip Direction 120 0] 50 100 m 1500 m

2 Along Strike direction 30 0 50 100 m 1500 m

3 Along Borehole depth 0 -90 50 1m 20m
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Page 34 of 95

Y

-

(Qualified Person)




Pl

MODIFIED MINING PLAN PN o
OF KHANDABANDH IRON ORE LEASE (366.311 HA.) " | < {"#

LESSEE: THE ODISHA MINING CORPORATION LTD.

Results of variogram modeling in three orthogonal directions for Hilltop D,épaSit.;.

Sl. No. Direction Nugget sill Range
1 Along Dip Direction 0.0524 0.989375 229.499
2 Along Strike direction 0.0524 0.9452 233.349
3 Along Borehole depth 0.0524 0.722786 11.780

Block model estimation parameters derived from Varicgram Modeling
A summary of the ore type-wise estimation parameters alongwith the anisotropy ratio utilized
for block model estimation is given below.

Litho-wise Block Model estimation parameters

Anisotropy No. of Max

Bearing Factor Samples Max Search )

. . . Vert.

Litho Type of Major Dist.
Axis Semi- ; Min | M Major axis Search
major minor in ax distance

Ore 30 1 5 3 15 100 10
Subgrade 30 1 2 3 15 100 10
Waste 30 1 1 3 15 100 10

{iv) Block Modeling
The entire deposit is divided into no. Of judiciously chosen sub-blocks for proper estimation of

grade and quantity, keeping in view of the structural discontinuity of the deposit, extent etc.
The estimated blocks in the block model have been used for mine planning and production
scheduling.

. Selection of Block Size
Considering the accuracy desired, borehole spacing and mining constraints, a unit block of 5 m

x 5m x 1 m have been selected for grade estimation.

. Development of Block Madel
In order to cover the entire extent of Khandabandh Iron Ore Lease in three dimensions, a

dummy block model with unit block sizes as indicated above have been generated. An un-
constrained dummy block model is shown in the figure below:-
Unconstrained dummy block model

A
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. Addition of Attributes :
Attributes are the properties of individual block such as Fe, Si0,, Al,03, specific grawty, htho’
code, recovery % etc. These attributes were added in the dummy block model using suitable
technigue.

. Application of Constraints
Constraints are the logical combination of spatial operators and objects such as DTM ot surface
contour, solid model of ore zone, block etc. With which the block model can be enveloped/
intersected with respect to inside/ outside and above/ below their spatial position. The block
model developed for Khandabandh iron Ore Leaset has been constrained with the surface DTM
with updated pit positions, mining lease boundary, statutory safety barriers as well as litho
type-wise 3-D solid models as developed and discussed in the preceding paragraphs. in this
way, the blocks have been enveloped within ore zone boundary and surface topography for
the purpose of grade interpolation and reserves estimation. Censtrained block model of
Khandabandh Iron Ore Lease is give below.
Constrained block model of Khandabandh Iron Ore Lease

. Block model estimation

Block model estimation parameters such as anisotropic ratio, search distances etc. Were derived
from the results of variogram analysis discussed in previous para. Khandabandh Iron Ore Lease
is uniform in mineralisation. It is not erratic in behaviour. The coefficient of variation of grades in
all the ores are low in the range of 0.03 — 0.093 indicating uniform grade distribution and the
deposit has also been explored at almost uniform grid of 100 m x 100 both along dip and strike
direction, the globally accepted technique of Inverse Square Distance {(1SD) method has been
used for ore reserve estimation for different litho types. The parameters for reserve estimation
have been derived from the statistical and geo-statistical analysis done previously. A search
ellipsoid as indicated below has been used to select samples for assigning grade to the blocks.
The axial parameters and its search arientation were derived from the results of geo-statistical
analysis.

L
(Qualifie%erson) (Qua@ Person)
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OF KHANDABANDH IRON ORE LEASE (366.311 HA.)

LESSEE: THE ODISHA MINING CORPORATION LTD.

k)

Ellipsoid Visualiser

Major Axis

Minor Axis

Aﬁ_ﬂ_ Semi-maior Axis

Furnish detailed calculation of reserves/resources 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 etc, an attempt may be made to estimate
reserves/resources by slice plan method). In case of deposits where underground mining
is proposed, reserve/resources may be estimated by level plan method, as applicable, as
per the proposed mining parameters.

The section wise resources established by geological x-section method for different deposit at
45% Fe cut off is given below.
Resources established by cross-section method {As on 01.04.2015)

Deposit |
. Crc_:ss— Length of Volume, Sectional Tonnage | Qty, Million
Section No sectional
Area, Sq. m Influence cu. m Factor.,t/cu.m Tonnes
1D1 1444.0 50 72201.7 2.94 0.212
1D2 4899.2 50 244961.1 2.98 0.729
1D3 8056.0 50 402798.4 2.97 1.197
1D4 42355 30 127065.6 2.99 0.380
1D5 3149.1 30 94473.4 2,95 0.278
1D6 5478.0 25 136950.9 2.97 0.406
1D7 4480.3 26 116486.8 3.00 0.349
1D8 2041.8 14 28584.7 2.90 0.083
1D9 1300.7 24 31216.0 3.00 0.094
1D10 983.2 18 17697.3 3.00 0.053
1D11 1567.1 42 65816.2 2.84 0.187
1D12 1887.3 28 52845.4 3.00 0.159
1D13 21141 50 105703.0 2.92 0.309
B 1D14 24216 48 116237.1 2,85 0.343
1D15 | 2686.4 48 128948.4 2.95 | 0381
(Qualifieé‘ﬁz}son) (Qualiﬂé Person)
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OF KHANDABANDH IRON ORE LEASE (366.311 HA.}
LESSEE: THE ODISHA MINING CORPORATION LTD.

. Crc.ass- Length of Volume, | Sectional Tonnage
Section No sectional
Influence cu. m Factor.,t/cu.m Tonnes
Area, 5q. m
1D16 2824.1 50 141206.6 2.90 0.410
1D17 2025.4 40 81016.3 2.81 0.228
1D18 1385.9 42 58208.0 3.00 0.175
Total 52979.7 2022416.7 5.973
Recovery factor for Deposit - | 72.38%
Total balance recoverable geological resource of Deposit -1 4,32
Deposit 1l
i Cr?ss— Length of Volume, Sectional Tonnage C.).t_v,
Section No sectional Million
Influence, m cu. M Factor, t/cu.m
Area, 5q.m Tonnes
2D1 408.8736 24 8813.0 3.00 0.029
2D2 1438.8132 30 43164.4 3.00 0.129
2D3 3961.256 20 79225.1 2.99 0.237
2D4 1078.647 24 258875 2.99 0.077
2D5 104.9004 24 25176 2.96 0.007
2D6 271.044 26 70471 2.95 0.021
2D7 38.083 40 1523.3 2.50 0.004
2D8 46.7422 22 1028.3 2.50 0.003
2D9 271.4374 36 9771.7 2.80 0.027
2D10 130.129 20 2602.6 2.83 0.007
2D11 171.8186 34 5841.8 2.54 0.015
2D12 331.7938 24 7963.1 2.98 0.024
2D13 333.2834 24 7998.8 2.93 0.023
2D14 275.4938 24 6611.9 2.94 0.019
2D15 493.3048 25 123326 2.95 0.036
2D16 677.0734 22 14895.6 2.99 0.045
2017 629.6979 24 15112.7 2.72 0.041
2D18 3146.4193 a4 138442.4 2.77 0.384
2019 1968.3052 46 90542.0 2.99 0.270
Total 15777.116 482321.7 1.400
Recovery factor for Deposit - Il 58.02%
Total balance recoverable geological resource of Deposit -Il 0.812
Deposit Il
Section Cross-sectional Length of Volume, | Sectional Tonnage | Qty, Million—|
No Area, Sq. m Influence, m cu. M Factor, t/cu.m Tonnes
3Dl 62.9 50 31461 3.00 0.009
3D2 1863.9 50 93156.1 2.98 0.278
3D3 2140.4 45 96318.3 2.99 0.288
3D4 2729.7 50 136484.2 2.98 0.407
3D5 25442 40 101769.3 3.00 0.305
| _3Dé A111.9 40 164476.4 2.97 X 0.489

(Qualiﬁé‘?erson)
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Section Cross-sectional Length of Volume, | Sectional Tonnage | Qty, Million
No Area, 5q.m Influence, m cu. M Factor, t/cu.m Tonnes
307 7459.4 35 261079.2 2.95 0.770
3D8 1991.7 30 58751.5 2.82 0.168
309 2139.2 30 64177.0 2.75 0.176
3D10 32594 40 130375.7 2.95 0.350
3D11 4107.6 35 143767.3 2.98 0.429
3D12 929.2 30 27875.0 3.00 0.084
3D13 4898 40 18590.9 2.99 0.059
3D14 635.0 35 222241 2,97 0.066
3D15 777.8 30 233355 3.00 0.070
3D16 7488.1 45 336964.6 3.00 1.010
3D17 10.7 50 536.5 3.00 0.002
3D18 0.0 45 - - -
3D19 0.0 72.5 - - 0.000
3D20 115.8 30 3473.7 3.00 0.010
3D21 141.8 25 3545.6 3.00 0.011
D22 - - - - -
Total 42741.1 1692087.2 5.020
Recovery factor for Deposit - I 61.53%
Total balance recoverable geological resource of Deposit -l11 3.089
Deposit IV
Section Cross-sectional Length of Volume, Sectianal Qty, Million
No Area, Sq. m Influence, m cu. m Tonnage Factor, Tonnes
t/cu.m
4D1 1062.0611 50 53103.1 2.90 0.154
4D2 2926.7755 50 146338.8 2.98 0.436
aD3 3382.1084 50 166105.4 2.97 0.502
4D4 3700.6166 50 185030.8 291 0.539
4D5 3939.7094 50 196985.5 3.00 0.590
4D6 3981.9653 50 199098.3 2.97 0.592
4aD7 3155.6974 50 157784.9 3.00 0.473
4D8 2614.5934 50 130729.7 2.96 0.388
4Ds 886.859 40 35474.4 2.95 0.105
4D10 1075.2557 40 43010.2 2.99 0.129
4D11 864.5508 40 34582.0 2.99 0.103
4D12 620.0196 40 24800.8 2.98 0.074
4D13 - - - - -
4D14 49.413 25 12353 3.00 0.004
4D15 93.1434 40 3725.7 3.00 0.011
4D16 202.8644 35 7100.3 3.00 0.021
4D17 109.721 35 3840.2 2.50 0.010
4D18 51.8091 20 1036.2 2.76 0.003
4D19 - - - - -
4D20 412.6026 35 14441.1 2.64 0.038
4Dp21 £58.273 30 _ 10748.2 3.00 0.032

(Qualifiéﬁ’erson)
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LESSEE: THE ODISHA MINING CORPORATION LTD.

Section Cross-sectional Length of Volume, Sectional Qty, Milﬁ?&:&
No Area, 5. m Influence, m cu.m Tonnage Factor, Tonnes
tfcu.m
4D22 723.924 30 21717.7 275 0.060
4D23 227.432 25 5685.8 2.98 0.017
4D24 318.1404 30 9544.2 2.73 0.026
4D25 361.1756 30 10835.3 3.00 0.033
4D26 126.0576 30 3781.7 3.00 0.011
4D27 41.0507 40 1642.0 3.00 0.005
4D28 350.8924 35 12281.2 2.98 0.037
4D29 34.8468 35 1215.6 3.00 0.004
4D30 145.2688 40 5810.8 3.00 0.017
Total 25025.9809 1490689.2 4.414
Recovery factor for Deposit - |V 83.98%
Total balance recoverable geological resource of Deposit -IV 3.707
Deposit V
Section | Cross-sectional Length of Sectional Tonnage Factor, C_lt_y,
No Area, Sq.m Influence, m Volume, cu. M t/cu.m Million
Tonnes
5D1 7514.586 50 375729.28 2.96 1.111
5D2 12046.78 50 602339.24 2.93 1.767
5D3 18015.9 50 900795.20 3.00 2.6599
5D4 14684.63 50 734231.61 2.96 2,171
5D5 14153.85 40 566153.80 2.96 1.675
5D6 113259.59 35 396535.74 2.95 1.172
5D7 6756.462 35 236476.18 2.55 0.697
5D8 1693.59 20 33871.80 2.94 0.099
5D9 1871.638 40 74865.54 2.94 0.220
5D10 2652.772 45 119374.73 2.75 0.329
5011 1734.8 40 69352.02 2.88 0.200
5012 2108.045 40 84321.79 2.95 0.249
5D13 143.5402 40 574161 3.00 0.017
5014 47.9192 35 1677.17 2.85 0.005
5D15 610.7916 35 21377.71 2.82 0.060
5D16 0 21 - - -
Total 95364.9 42223883.41 12.472
Recovery factor for Deposit - V 73.88%
Total balance recoverable geological resource of Deposit -V 9.214

t
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Deposit VI

Section No Cross-sectional Length of | Volume, cu. ?rzc::_‘:‘r:: Qty, Million

Area, Sq. m Influence m Tonnes

Factor.,t/cu.m

6D1 0 325 0.0 0.00 0.000
6D2 0 325 0.0 0.00 0.000
eD3 0 12 0.0 0.00 0.000
eD4 407.484 50 20374.2 3.00 0.061
6D5 514.6115 50 25730.6 2.94 0.076
6D6 1861.5009 S0 93075.0 3.00 0.275
6D7 3799.1705 50 189958.5 3.00 0.570
6D8 3013.7542 50 150687.7 2.97 0.447
6D9 1476.7203 41 60545.5 0.00 0.000
eD10 2200.8323 50 110041.6 2.50 0.275
eD11 3257.048 50 162852.4 2.50 0.407
Total 16531.122 813265.6 2.115
Recovery factor for Deposit - VI 74.03%
Total balance recoverable geological resource of Deposit -Vi 1.566

Slice Plan Method
Deposit-wise resources established by slice plan method using SURPAC software is given below.
Resources established by slice plan method as on 01.04.2015

755:::; Shice RL, mRL Qt}’;nmn'le";’" Fe%

666.0 > 672.0 0.0003 49,32

660.0 -> 666.0 0.003 5i.54

654.0 -> 660.0 0.017 58.84

648.0 -> 654.0 0.032 59.46

642.0 ->648.0 0.062 61.98

636.0 -> 642.0 0.088 62.92

630.0->636.0 0.079 62.55

624.0 -> 630.0 0.077 62.33

618.0 ->5624.0 0.078 63.74

. 612.0->618.0 0.060 63.46

Deposit |

606.0 ->612.0 0.081 62.43

600.0 -> 606.0 0.0%6 62.69

594.0 -»600.0 0.107 64.13

G8B.0->594.0 0.137 63.68

§82.0 -> 588.0 0.212 63.58

576.0->582.0 0.389 62.26

570.0->576.0 0.588 62.47

564.0 ->570.0 0.488 62.02

558.0 -> 564.0 0.445 62.11

. 552.0-> 558.0 0.432 63.16
{Qualified Person) (Qua{ﬂéPerson)
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e S|
Deposit Slice RL, mRL Qty, Million | - pesi. (1
/Quarry Tonnes RN
546.0 -> 552.0 0.405 | T332
540.0 -> 546.0 0.356 "62.82
534.0 -> 540.0 0.226 63.06
528.0->5340 0.144 62.85
522.0->528.0 0.071 61.53
516.0 -> 522.0 0.030 60.58
510.0 > 516.0 0.012 55.16
504.0 > 510.0 0.012 49.87
498.0 ->504.0 0.009 52.2
492.0 -> 498.0 0.003 51.79
Sub Total 4.738 62.58
Recovery Factor 72.38%
Total balance recoverable geclogical resource of Deposit -l 3.429 62.58
642.0 -> 648.0 0.002 653
636.0->642.0 0.013 62.83
630.0 > 636.0 0.035 58.98
624.0 ->630.0 0.096 59.24
618.0 -> 6240 0.148 58.84
612.0->618.0 0.195 55.93
606.0 ->612.0 0.206 60.65
Deposit I 600.0 -> 606.0 0.132 60.77
594.0 -> 600.0 0.093 61.44
S588.0 ->594.0 0.067 61.08
582.0 -> 588.0 0.138 64.18
576.0 ->582.0 0.132 64.89
570.0 ->576.0 0.065 63.3
564.0 > 570.0 0.025 61.73
558.0 -> 564.0 0.011 58.83
552.0 -> 558.0 0.002 58.41
Sub Total 1.359 61.22
Recovery factor for Deposit - Il 58.02%
Total balance recoverable geological resource of Deposit -l 0.788 61.22
630.0 -> 636.0 0.001 51.5
624.0->630.0 0.122 60.68
618.0 ->624.0 0.555 62.37
612.0 ->618.0 0.658 61.64
606.0 -> 612.0 0.432 60.82
Deposit 11| 600.0 -> 606.0 0.384 61.24
594.0 -> 600.0 0.445 61.44
588.0-> 594.0 0.419 61.77
582.0->588.0 0.400 62.97
576.0 ->582.0 0.378 62.78
{ 570.0 -» 576.0 0.261 62.65
{Qualified Person) {Qalified Person)
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Deposit Slice RL, mRL Qty, Miilion Fe%
/Quarry Tonnes

564.0 > 570.0 0.239 62.73

558.0->564.0 0.198 63.13

552.0 -> 558.0 0.178 63.16

546.0 ->552.0 0.162 62.36

540.0 -> 546.0 0.136 63.91

534.0 -> 540.0 0.134 65.26

528.0->534.0 0.118 64.99

522.0->528.0 0.082 64.87

516.0 ->522.0 0.023 64.07

510.0 > 516.0 0.000 64.4

Sub Total 5.326 62.28

Recovery factor for Deposit - 1] 61.53% 3.277

Total balance recoverable geological resource of Deposit -l 3.277 62.28

666.0 > 672.0 0.031 63.27

660.0 -> 666.0 0.024 49.39

654.0 -> 660.0 0.172 56.03

648.0 -> 654.0 0.619 60.98

642.0->648.0 1.012 61.93

636.0 > 6420 0.956 62.36

i 630.0-> 636.0 0.724 62.88

Zef\’/c’:f‘;:: 624.0 > 630.0 0.441 63.2

618.0 > 624.0 0.205 63.89

612.0 -> 618.0 0.078 64.22

606.0 ->612.0 0.035 65.91

600.0 -> 606.0 0.023 66.08

594.0 -> 600.0 0.014 65.74

588.0 -> 594.0 0.006 65.03

582.0->588.0 0.0002 61.93

Sub Total 4.340 62.09
Recovery factor for Deposit — IV & IV Main 83.98%

Total balance recoverable geological resource of Deposit -

IV& IV Main 3.644 62.05

678.0 -> 684.0 0.011 58.19

672.0 ->678.0 0.068 57.09

666.0 -> 672.0 0.158 58.65

660.0 > 666.0 0.246 59.41

654.0 -> 660.0 0.261 59.81

Deposit V 648.0 -> 654.0 0.212 58.66

642.0 -> 648.0 0.204 61.05

636.0 ->642.0 0.279 62.65

630.0-> 636.0 0.315 63.53

624.0 ->630.0 0.341 64.53

{ 618.0 -> 624.0 0.314 63.81

(Qualifi&kerson) (Q I Ified Person)
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Deposit Slice RL, mRL Qty, M_I"lpl'l
/Quarry Tonnes ..
612.0 -> 618.0 0.298 -
606.0 ->612.0 0.329
600.0 > 606.0 0.356
594.0 -> 600.0 0.410
588.0 -»594.0 0.461
582.0 > 588.0 0.563
576.0 -» 582.0 0.696
570.0 > 576.0 0.762
564.0 ->570.0 0.934
558.0 -> 564.0 0.752
552.0 -> 558.0 0.653
546.0 -> 552.0 0.639
540.0 -> 546.0 0.644
534.0 ->540.0 0.660
528.0->534.0 0.651
522.0->528.0 0.626
516.0->522.0 0.569
510.0->516.0 0.472
504.0 ->510.0 0.367
498.0 -> 504.0 0.263
4920 -» 498.0 0.173
486.0 > 492.0 0.071
480.0 -> 486.0 0.006
Sub Total 13.768
Recovery factor for Deposit — V 73.88%
Total balance recoverable geological resource of Deposit -V 10.172 62.49
660.0 -> 666.0 0.000 63.27
654.0 -> 660.0 0.059 63.55
648.0 -> 654.0 0.152 62.14
642.0 -> 648.0 0.199 60.63
636.0->642.0 0.182 60.97
630.0 > 636.0 0.191 61
Depaosit VI 624.0 -> 630.0 0.211 60.24
618.0 > 624.0 0.220 60.35
612.0->618.0 0.203 61.15
606.0 -> 612.0 0.170 62.21
600.0 -> 606.0 0.107 62.13
594.0 -> 600.0 0.012 54.33
588.0->594.0 0.001 46.22
Sub Total 1.707 61.12
Recovery factor for Deposit — VI 74.03%
Total balance recoverable geological resource of Deposit -VI 1.264
Grand Totgl | 22,574 62.28
g 1~
{Qualified Person) (Qualified Person)
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)

L

e S a7 f

It is vividly indicated from the above tables that there is a variation of only 0.8%"in the-tatat i ﬂ
. . . . B L L )

resource established by cross-section method and slice plan method.-. Therefar‘c’qx‘ SRt

A K4
e

reserve/resource estimated by slice plan method has been considered for further planning... ==

The detailed calculation of the Slice-wise reserves/ resources established at 45% Fe cut off for
khandabandh iron ore mines as on 01.04.2015 is given in Annexure 22.

Mineral reserves/Resources:
Mineral Resources: (Mineral resources may be estimated purely based on level of

exploration, with reference to the threshold value of minerals declared by IBM}

lustification of UNFC classification

Measured mineral resources (331}

All the deposits have been drilled at a grid spacing of 100 m x 100 m or even less. Geological mapping has
been done at 1 : 500/1:1000. Topographical map of the area has been prepared at 5 m contour interval.
Chemical analysis of borehole samples alongwith grab samples have been carried out. Therefore entire
Reserve/resource has been categorized under 331 category of UNFC.

Proved Mineral Reserves (111)

The mine was in operation since 30.11.1963. Feasibility study has been carried out incl. equipment
selection, processing, ELA/EMP Studies, economic evaluation and mine plans/scheme of mining have been
approved by statutory authority, the reserve falling within the surface right area of non forest land has
been considered as Proved Mineral Reserves (111).

Probable Mineral Reserves (121)

Although the mine was in operation since 30.11.1963, feasibility study has been carried out incl.
equipment selection, processing, economic evaluation and mine plans/scheme of mining have been
approved by statutory authority but the mine is not having forest clearance therefore, the reserve falling
within forest land has been considered as Probable Mineral Reserves {121).

Feasibility Mineral Resources (211}

The part of mineral resources within the non forest surface right area which is economical but has been
blocked in statutory barriers & ultimate pit slopes has been considered as Feasibility Mineral Resources
(211).

Pre-Feasibility Mineral Resources {221)

The part of mineral resource falling outside the non forest surface right area, which is has been blocked in
statutory barriers & ultimate pit slopes or which is not economical due to grade constraints has been
considered as Pre-Feasibility Mineral Resources (221).

The details of the resources established based on level of exploration is given in the table below at a cut
off of 45% Fe.
{As on 01.0.4.2015)

—

Level of Exploration Resource, Ave. Grade,
P Million Tonnes Fa%
Detailed Exploration (G1) 22.574 62.28%
Total 22,574 62.28%

The reservi:stabﬁshed as per the standard norm of UNFC is given in the table below:-

(Qualified Person} (Qualified Person)
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S oA "

In Million FahnGel ™ -
{In Million 'Fan sl )
Total Non-Saleable
Deposit/ Resources type tonnage rade Saleable grade
Quarry typ cut-off { 45%g-355% Fe) (+55% Fe)
(+45%
Deposit | Measured mineral resources {331} (6235.1;3/9Fe) (500_;,211'/4&) (6333-’:;:;%)
. 0 . g1 .
Deposit Il Measured mineral resources (331} (6102;722;8':&) (Sloég?yOFe) (6204228&)
. (1] - (4] . (]
Deposit 1l Measured mineral resources (331) (6232-;;7&) (500;3/4Fe) (6336233&)
s (+] - (+] - 0
Deposit IV & IV . 3.644 0.180 3.464
(Main) Measured mineral resources (331) (62.09% Fe) (49.09% Fe) (62.76% Fe)
Deposit V Measured mineral resources (331) (GQiS;lFe) (5002.2;7&:) (639ii§’4Fe)
B (+] . a . o
. . 654
Deposit Vi Measured mineral resources (331) (6111:-;(;/4Fe) (500235/1&) (61963_2/ Fe)
. (] . 0 N (]
Total 22.574 1.256 21.318
| (62.28% Fe) | (50.39% Fe) (62.99% Fe} |

Note : Fe % indicated in the brackets are average Fe %.

The Measured / Indicated resources under different classes of land are given helow:

Forest land |
Total All remaining
Deposit/ Resources type tonnage Non Forest land | Already forest land
Quarry Diverted applied for
diversion
(in Million Tonnes)

Deposit | Measured mineral resources 3.429 0.193 i 3.236
(331) (62.58% Fe) (62.19% Fe) {60.60% Fe}

Deposit Il Measured mineral resources 0.788 0.009 ) 0.77%
{331) {61.22% Fe) (57.34% Fe) {61.73% Fe)

Deposit Il Measured mineral resources 3.277 ) ) 3.277 _‘

(331) (62.28% Fe) (62.28% Fe)

Deposit IV & Measured mineral resources 3.644 0.767 2.877
IV Main (331) (62.09% Fe) {60.99 % Fe) i (62.25 % Fe)

Deposit V Measured mineral resources 10.171 ) ) 10.171
(331) (62.49% Fe) (62.49% Fe)

Deposit VI Measured mineral resources 1.264 0.015 ] 1.249
(331) (61.12% Fe) {61.14% Fe) {49.76% Fe)

Total 22.574 0.934 i 21.590
L (62.28% Fe) (60.99% Fe) (62.46% Fe}

Note: Fe % indicated in the brackets are average Fe %.

{Qualified Person)
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LESSEE: THE ODISHA MINING CORPORATION LTD.

- (
Syl L
T b NS
Srmpme
The Measured / Indicated resources under mineable and non-mineable portions are:-
Blocked/Non-mineable
UPL
. Total Stat. A]ready A]_I . Grade v
Deposit/ Resources Type tonnage | Mineable | barrie Non diverted remaining constr | £ Total
Quarry r forest forest land : S
S forest aints
Land applied for
land . .
diversion
{in Million Tonnes)
Deposit| | Measured mineral 3 1hg | 3109 - | o178 ; 0112 | 0.031 | - | 0321
resources {331)
Deposit 1| | Measuredmineral | o901 0720 | 0.014 | 0.002 - 0.039 0.011 | - | 0.067
resources (331)
Deposit 11| | Measured mineral |5 55, 3.214 - 0.000 - 0.059 0.003 | - | 0.063
resources (331)
Deposit IV | Measured mineral ) )
& IV Main | resources (331) 3.644 2.591 0.065 | 0.409 0.530 0.050 1.054
Deposity | Measured mineral |14 959 1 10139 0.000 - 0.019 0.013 | - | 0.032
resources {(331)
Deposityl | Measured mineral )y 50 1.257 | 0.004 | 0.000 - - 0.003 | - | 0.006
resources (331)
Total 22.574 21.032 | 0.083 | 0.589 - 0.760 0.110 | - 1.542

Feasibility Study was then carried out as enclosed in Annexure — 26 and the reserves/ resources
classified thereafter for the Khandabandh iron ore deposit is given below:-

RESERVES REMAINING RESOURCES _
Deposit . Potentiall i i .
P Economic Qty. Break-up land wise : .y Qty. Constram-t:.-. wise Remaining
/ . Economic quantities
Quarry {Mineable) (Non- Measured
Reserves {in Million Tonnes) mineable) {in Million Tonnes}) Resources
Ulti it
0.000 | Diverted forest land - 0.034 mate pi
Feasibility limit
-: H i
Peposit | Proved 0.002 0.002 Non .olrcj:st land Mineral 0.037 0.000 Lease barrier Nil
{111) All remaining forest Resources Low erade
0.000 fand applied for (211) 0.003 B
. . part
diversion
i it
0.000 Diverted forest land Pre- 0.256 Ult':?:]tite P!
Feasibility -
. Non- 0.0 L ba .
Deposit | Probable 3107 0.000 on fo_rn'est land Mineral 0.283 00 ease barrier il
(121} All remaining forest Resources Low erade
3.107 land applied for 0.027 &
o {221) part
diversion
imate pit
0.000 | Diverted forest land - 0.0g2 | UMtimatepl
Feasibility limit
Deposit Proved 0.007 0.007 Non-fo.re__'st Jand Mineral 0.006 0.000 Lease barrier Nil
1] (111) All remaining forest Resources Low grade
0.000 land applied for (211) 0.004 g
. . part
diversion
. 0.000 Diverted forest land Fea'5|b|I|ty 0.039 UIt|rlna'Fe pit
Deposit Probable 0.715 Mineral 0.060 limit Nil
1l (121) ’ | 0.000 Non-forest land Resources ' 0.014 Lease barrier
| . 0.715 All remaining forest {221} | 0.007 Low grade
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c OF KHANDABANDH IRON ORE LEASE {366.311 HA.) ,

LESSEE: THE ODISHA MINING CORPORATION LTD. .

P = 7
O J.‘ ML I/

oL :

[ RESERVES ‘REMARNGRESQURCES
Deposit . Potentiall Sea—mahctrai i
F;, Economic Qty. Break-up land wise Ec::olmi: Qty. fﬁnStraT_t? wise Remaining
Quarry (Mineable) (Nom quantities Measured
Reserves {in Million Tonnes}) mineable) {in Million Tonnes) Resources
land applied for part
diversion
0.000 | Diverted forest land . 0059 | iimate pit
Feasibility limit
D i I . - i . i
eposit Prohahle 3.214 0.000 Non folrzlest land Mineral 0.063 0.000 Lease barrier Nl
1] (121) All remaining forest Resources Low grade
3.214 land applied for (221) 0.004 owera
. . part
diversion
0.000 Diverted forest land e 0.141 UIterlat_e pit
Deposit Feasibility limit
V& IV Proved 0.505 0.505 Non-fo.r(.ast land Mineral 0.146 0.000 Lease barrier Nil
Main (111} All remaining forest Resources Low erade
0.000 land applied for {211) 0.005 &
. R part
diversion
0.000 | Diverted forest land - 0708 | Uttimatepit
Feasibility limit
Deposit Probabie 2086 0.000 Non-fo.r?st land Mineral 0.908 0.065 Lease barrier Nil
[\ (121) All remaining forest Resources Low prade
2.086 land applied for (221) 0.045 &
. . part
diversion
0.000 Diverted forest land o 0.018 U|t|l"1."|at-E pit
Feasibility limit
Deposit Probable 10.139 0.000 Non-fgrt?st land Mineral 0032 0.000 Lease barrier Nil
v {121) All remaining forest Resources Low erade
10.139 land applied for (221) 0.013 gra
L part
diversion
0.000 | Diverted forest land . oogo | UMtimatepit
Feasibility limit
. p _ - . . -
Deposit roved 0.031 0.031 Non fclyr?st land Mineral 0.000 0.000 | Lease barrier Nl
VI (111) All remaining forest Resources Low erade
0.000 land applied for (211) 0.000 &
) ] part
diversion
0.000 Diverted forest land - 0.000 Ultnrpat.e pit
Feasibility limit
. P _ " . ' -
Deposit robable 1226 0.000 Non folre.st land) Mineral 0.006 0.004 Lease barrier Nil
Vi {121) All remaining forest Resources Low erade
1.226 land applied for {221) 0.002 &
. \ part
diversion
h L
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MODIFIED MINING PLAN
omc OF KHANDABANDH IRON ORE LEASE {366.311 HA.)
T

LESSEE: THE ODISHA MINING CORPORATION LTD.

Category wise updated reserve with grade
Category wise updated reserves with grade are given in table 3.6.
(Table 3.6) Reserves as per UNFC classification (as on 1.04.2015)

Reserve Category \ Qty. in o
sl-No {UNFC Classification) Deposit/Quarry Millioanonnes Grade (Fe%)
Deposit | 0.002 65.52%
Deposit Il 0.007 58.00%
1 Proved Minerai Reserves (111} Deposit IV 0.505 60.76%
Deposit VI 0.031 61.19%
Total 0.546 60.87%
Deposit | 3.107 62.63%
Deposit I 0.715 61.49%
) Deposit IlI 3.214 62.28%
2 Probable Mineral Reserves (121) Deposit IV 2.086 62.92%
Deposit V 10.139 62.50%
Deposit VI 1.2259 61.19%
Totai 20.486 62.46%
Total Mineral Reserves {1 +2) 21.032 62.29%
3 Probable Mineral Reserves (122) NIL NIL NA
Deposit | 0.037 +45%
Deposit Il 0.006 +45%
4 Feasibility Mineral Resource {211} Deposit IV 0.146 +45%
Deposit VI 0.000 +45%
Total 0.189 +45%
Deposit | 0.283 +45%
Deposit Il 0.061 +45%
Deposit 1l 0.063 +45%
5 Pre Feasibility Mineral Resource {221) | Depaosit IV 0.908 +45%
Deposit V 0.032 +45%
Deposit VI 0.006 +45%
Total 1,353 +45%
6 Feasibility Mineral Resource (222) NIL NIL NA
7 Remaining measured resource (331) NiL NIL NA
3 Indicated Resource (332} NIL NIL NA
9 Inferred Resource {333) NIL NIL NA
10 Reconnaissance Resource (334) NIL NIL NA
Total Mineral Resources {3+4+5+6+7+8+9+10) 1.542 +45%
Grand Total (1 to 10) 22.574 (62.28% Fe)
L
(Qualified Person) (Qualiﬁeﬁ:rson)
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MODIFIED MINING PLAN

OF KHANDABANDH IRON ORE LEASE {366.311 HA.)
LESSEE: THE ODISHA MINING CORPORATION LTD.

A summary of updated reserves/resource as on 01.04.2015 as per UNFC Category lsg|Ven )

below.
Summary of updated reserves/resource as on 01.04.2015
Reserves Resources
- UNFC -
UNFC Category Reserve, Million tonne Fe% Resource, Million tonne | Fe%
Category
111 0.546 60.87% 211 0.189 +45%
121 20.486 62.46% 221 1,353 +45%
Total 21.032 62.29% Total 1.542 +45%
Grand Total 22.574 Million Tonnes

Note: It may not be possible to quantify grade-wise reserves, as normally there is a considerable
variation in size and grade distribution within the ore zone, which results in variable
recovery factor and bulk density. Thus tonnage arrived are tentative.

Following recovery factors have been considered for different deposits based on the analysis report of

OMC.

Deposit Recovery Factor J
Deposit - | 72.38%
Deposit - 1| 58.02%
Deposit - 111 61.53%
Deposit - IV 83.98%
Deposit - V 73.88%
Deposit - Vi 74.025%
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MODIFIED MINING PLAN
OF KHANDABANDH IRON ORE LEASE (366.311 HA.)

LESSEE: THE ODISHA MINING CORPORATION LTD.

2.0 MINING L
A. OPEN CAST MINING: B
a} Briefly describe the existing as well as proposed method for excavation with all desigh’ i
parameters indicating on plans /sections.
Mining Method : The Khandabandh Iron ore Mines comes under Category-A {Fully Mechanized
category) as per the IBM guidelines. Prior to suspension of mining operation, the deposit was
worked by opencast mining method.
Bench Configuration: Presently average height of bench is 6.0m whereas, width of bench has
been maintained at 6-10m. Bank slope angle varies from 65° — 75° Approach road to different
deposits of the lease has been maintained at 1 in 16 gradient.
Drilling & Blasting: Presently the mine is not operational due te suspension orders issued by
RCOM, IBM for violation of rules of MCDR 1988. Prior to suspension deep hole drilling & blasting
was used to break the Ore & waste. Drilling was being carried out using 115 mm dia. Drill
machines with 3.0 m burden & 3.5 m spacing. Holes were charged with ANFQ/slurry explosives
and initiated using electric detonator/detonating fuse.
Loading & Transportation: Blasted material were loaded into 20 t capacity tippers using 0.9 m?
which in turn was transported to mobile crushing & screening unit for further size reduction &
screening. Manual labours are also being deployed for sorting & sizing of lump to +5 — 18 mm,
+10-40 mm CLO apart from other ancillary purposes in the mining. Waste excavated was hauled
from working benches to waste dump located close top respective pits by 20t tippers.
Salient parameters of existing major quarries of Khandabandh Iron Ore Mines are as follows.
Salient parameters of existing quarry {as on 01.04.2015)
sl parameters Deposit | Deposit 111 DEPDS't;l:arrv_d Deposit V Deposit VI
No. {Quarry -1) {Quarry -2) Quarry-4 (Main) (Quarry -3} {Quarry -6)
Quarry 2B :
216 mx 81 mx16.88m 292m x
1 Quarry Size 188 mx 138 |Quarry2C: 163m x 22 318 mx179m | 187 mx133m 201 mx 148
{Lx W x D) mxB80.92m 241 mx148mx48.76 m m x9.5 x26m mx 40 m
Quarry 2D :
90 mx48mx 7.2m
Quarry2B8:3
2. ;‘Z?c'hes No.  of 13 Quarry 2C : 10 6 2 a 3
Quarry 2D : 2
Quarry 2B : 623.451mRL
3 Top Bench RL 642.46 Quarry 2C : 627.85 mRL ©74.299m 651.5m 612 mRL 659.00m
Quarry 2D :592.198
Quarry 2B : 606.563 mRL
4 Bottom Bench RL 561.55 Quarry 2€ : 579.79 mRL 652.291 642 584.6 mRL 589.50m
Quarry 2D : 585.029
Average Bench Quarry2B:4.7-55m
5 Height 4-9m Quarry2C:4-5m 3-8m 35-6m 6—7m 5-6m
Quarry2D:3.8—-4m
Average Bench Quarry 2B: 6-19.8 m
6 . 5-20m Quarry 2C:6-20 m 6-10m 10-30m 18-20m 25-30m
Width
Quarry2D:7-10m
Average Bank o 0 Quarry 28 : 462 ~ 752 0 ] o 0 0 0 0 40
7 Siope 357 -49 Quarry 2C ; 260—380 21" —-38 70" -75 70°-75 387-40
Quarry 2D : 23" -41
Quarry 2B : 26° - 28°
8 | Average Pit Slope Quarry 2C : 27.5°-32.3° 22.5° 37.6° 45° 27.30°
Quarry 2D : 23°-31° , L
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MODIFIED MINING PLAN
omc OF KHANDABANDH IRON ORE LEASE (366.311 HA.)"
| — ]

LESSEE: THE ODISHA MINING CORPORATION m_;}f

; ; Deposit IV T ]
sl. Parameters Deposit | Deposit Il Quarya | - Q__eppSl_t N Deposit VI
No. (Quarry -1} {Quarry -2) Quarry-4 (Main) (Quarry -3) {Quarry -6)
2425739N
2427500N to to 2426512N to 2426478N to 2428061N to
9 Co-ordinates 2428000N & |2427417N to 2428558N & 2426743N 2427289N & 2427761N & 2429098N &
334525Eto  |335017E to 336264E & 333521Eto 333952E to 334469E to
335285E 333398E to 334860E 335840E 335325E
L 334094E ]

Details of existing subgrade dump, fines dump, CLO Stacks etc. is given below.

RL of
gl Dum Area No.of | Individual Total individual
Nc; p Location Co-ordinate | occupied | Stock Qty, | terrac terrace Dump Size, LXW terraces
T | Type (Ha.) es Height, m | Height, m {Bottom RL -
Top RL)
1. | Subgrade Dump
2427600N to
Near 2427760N & 0.45 1* :565.1-
- 3. 1 16. )
a 1561 | heposit| | 334930E  to €0 Mecu.m 6.3 163 355m X 85M | g4 4
335160
2427760N to
Near 2427980N & 0.07 Mcu. 1% 574.04 —
. . 4
b | 562 | peposit! | 334850F  to 0.608 M 1 4 4 100mx40m | o5
335020
2428360N to
5G- Near 2428440N & 0.01 1% — 607.84-
0.2 7
€ ] aa Deposit 2 | 335680  to 4 Mcu.m 1 7 60mx30m | g1y
335760E
2427540N  to
Near 242600N & 0.0125 1. 5750 -
d - . 4 0
563 | peposit1 | 334640f  to 064 Mcu. M 1 4 70m x50m - loag .9
334930E
2426240N  to
Near 2427980N & 0.12 1"~ 575.075 —
-4 1. 1 8
e |36 Deposit 3 | 335820E  to 12 Meu.m 10 10 150m x 80m sag 15
335980F
2426620N to \
Near 2426800N & 0.08 Mecu. 1% . 667.0 -
G- ) q
f 156> | paposit4 | 3335506 1o 2.20 M 1 8 8 130mx8>m | e759
333770E
2426300N to
SG- Near 2426520N & 0.067 1% 655.13 —
.087 4
B ls5a | Depositd | 3336006 to 1.08 Mcu.m 1 15 15 170mx40m | 47611
333750E _
2 Lumps & Fines
L —
Lump 2428350N to 0.009006
1 4-8 4-8
? s ‘;Eagsx\’s 2428600N & | oo Mt m M | 240mx204 | Scattered in
e " P 3352006 to : 0.081905 L 4 s m heaps
| Ines 335550 Mt em e m

l b
.
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MODIFIED MINING PLAN

OF KHANDABANDH IRON ORE LEASE (366.311 HA.) -
LESSEE: THE ODISHA MINING CORPORATION LTD,

b} Indicate

year-wise

D. In-situ Tentative Excavation
The year-wise in-situ tentative excavation for the proposed plan period is given below.
Year-wise in-situ tentative excavation for the proposed plan period

tentative
ROM, pit wise as in table below.

R A e
Excavation in Cubic Meters :indicating develogmént,

et o

z

ROM {Mcu. m)
Total .
Tentative | TopSoil | OB/SB/IB Mineral | pom:waste
Year Deposit/Quarry Excavation Ore (S:?;;tdse)
Mcu.m Mcu.m Mcu.m | Mcu.m Mecu.m cu.m:cu.m
2013-14 Period already lapsed therefore no proposal has been made
2014-15 Period already lapsed therefore no proposal has been made
5015-16 Deposit VI 0.3172 0.0000 0.1855 0.1269 0.0047 0.71
Sub Total 0.3172 0.0000 0.1855 0.1269 0.0047 0.71
2016-17 Deposit VI 0.7727 0.0000 0.5069 0.2472 0.0185 0.52
Sub Total 0.7727 0.0000 0.5069 0.2472 0.0185 0.52
Deposit V (Quarry 3) 0.5041 0.0000 0.2380 0.2460 0.0201 1.12
2017-18 Deposit | {Quarry 1) 0.3695 0.0000 0.2682 0.0982 0.0032 0.38
Deposit VI 0.0205 0.0000 0.0000 | 0.0034 0.0171 453.69
Sub Total 0.8736 0.0000 0.5062 0.3441 0.0233 0.73
Grand Total 1.9635 0.0000 1.1987 0.7183 0.0466 0.64

Note : Tentative tonnage of ore have been arrived by considering the following approximate bulk density
and recovery factor as these data are variable and may be established on time series.
Bulk Density , t/cu.m

Recovery Factor

(Qualified Person)
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Litho Type Bulk Density , "\@9‘4 @0
t/cu.m O
Ore (Fe%>55%) 3 < s
Subgrade (Fe% between 45 — 55%) 2.5 bQ
Waste (Fe% less than 45%) 1.8

Deposit Recovery Factor ( \
Deposit - | 72.38% U A L
Deposit - I 58.02% \""’/I/\\‘q\ \
Deposit - 1] 61.53% I \
Deposit - IV 83.98% ’ _
Deposit -V 73.88% NTROu—ER OF TANES
Deposit - V! 74.025% £GIONAL E0 S
£
k
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o“c OF KHANDABANDH IRON ORE LEASE (366.311 HA.)

MODIFIED MINING PLAN

LESSEE: THE ODISHA MINING CORPORATION LTD.

At the end of FY 2013-14 Tl
Period has already lapsed therefore no production proposal has been made for FY 2013 - 14,
Since the mining operation is suspended due to want of forestry clearance since 05.01.2010, no
production has been made from the mines during the FY 2013-14.

At the end of FY 2014-15

Period has already lapsed therefore no production proposal has been made for FY 2014 — 15.
Since the mining operation is suspended due to want of forestry clearance since 05.01.2010, no
production has been made from the mines during the FY 2014-15.

At the end of FY 2015-16

Depaosit Vi

During FY 2015-16, existing benches from 654 mRL to 666 mRL in deposit VI will be further
pushed in the eastern direction. Besides three nos. of new benches at 666 mRL to 654 mRL will
be developed during the FY 2015-16. During the period 0.012 Million tonnes of subgrade will be
generated. Entire subgrade generated during the period has been planned to be blended with
high grade ore. Around 0.1855 M cu. M waste will be generated during the period which has
been proposed to be dumped in waste dump WD1 proposed between 335400E & 2427720 N to
335700E & 2428150N at Deposit I1l.

Pit development & production plan at the end of FY 2015-16 is shown in drawing No.
MEC/Q76Q/11/16/06. The sections of this pit are shown in drawing No. MEC/Q76Q/11/16/09 to
10A.

Details of calcutations of ore, sub grade and waste for the FY 2015-16 is shown in Annexure-23.

. At the end of FY 2016-17

Deposit VI
During FY 2016-17, benches developed i.e from 636 to 660 mRL during FY 2015-16 in deposit VI

will be further pushed in the eastern direction. During the period 0.046 Million tonnes of
subgrade will be generated. Entire subgrade generated during the period has been planned to
be blended with high grade ore. Around 0.507 M cu. m waste will be generated during the
period which has been proposed to be dumped in waste dump WD1 proposed between
335400E & 2427720 N to 335700E & 2428150N at Deposit llI.

Pit development & production plan at the end of FY 2016-17 is shown in drawing No.
MEC/Q76Q/11/16/07. The sections of this pit are shown in drawing No. MEC/Q76Q/11/16/09 to
10A.

Details of calculations of ore, sub grade and waste for the FY 2016-17 is shown in Annexure-24.

At the end of FY 2017-18

Deposit V {Quarry — 3}

During FY 2017-18, existing benches from 606 mRL to 612 mRL in deposit V will be further
pushed in the north western direction. Besides six nos. of new benches at 618mRL to 648 mRL
will be developed during the FY 2017-18. During the period 0.050 Million tonnes of subgrade will
be generated. Entire subgrade generated during the period has been planned to be blended
with high grade ore. Around 0.238 M cu. m waste will be generated during the period which has

(N
(Qualifiélé"ﬁerson) (QdFlified Person)
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omc OF KHANDABANDH IRON ORE LEASE {(366.311 HA.}

MODIFIED MINING PLAN

LESSEE: THE ODISHA MINING CORPORATION LTD.

vi.

335700 & 2428150N at Deposit |11,

Deposit | {Quarry -1

During FY 2017-18, existing benches from 582 mRL to 642 mRL in deposit | will be further
pushed in the north western direction. Besides 4 nos. of new benches at 642mRL to 666 mRL
will be developed during the FY 2017-18. During the period 0.008 Million tonnes of subgrade will
be generated. Entire subgrade generated during the period has been planned to be blended
with high grade ore. Around 0.268 M cu. M waste will be generated during the period which has
been proposed to be dumped in waste dump WOD1 proposed between 335400F & 2427720 N to
335700E & 2428150N at Deposit 11,

Deposit VI
During FY 2017-18, existing benches from 606 mRL to 612 mRL in deposit VI will be further

pushed in the eastern direction. During the period no subgrade will be generated. Arcund
0.00005 M cu. M waste will be generated during the period which has been proposed to be
dumped in waste dump WD1 proposed between 335400E & 2427720 N to 335700E & 2428150N
at Deposit ll.

Entire waste i.e. 0.5062 Mcu. M generated during FY 2017-18 from above three deposits will be
dumped in waste dump WD1 proposed between 335400F & 2427720 N to 335700F & 2428150N
at Deposit li}.

Pit development & production plan at the end of FY 2017-18 is shown in drawing No.
MEC/Q76Q/11/16/08. The sections of this pit are shown in drawing No. MEC/Q76Q/11/16/09 to
10A.

Details of calculations of ore, sub grade and waste for the FY 2017-18 is shown in Annexure-25.

Dump re-handting {for the purpose of recovery of mineral):

Presently 0.009 million tonnes of lump & 0.082 Million tones fines have been stacked near
weighbridge in Deposit VI. These lumps & fines have been proposed to be evacuated as
follows.

Quantity to be evacuated,

Year Location/Dump Million Tonnes

Lump & Fines Stackyard,

Deposit VI 0.031

2015-16

Enclose individual year wise development plans and sections showing pit layouts, dumps, stacks
of mineral reject, if any, etc. in case of ‘A’ category mines. Composite development plans
showing pit layouts, dumps, stacks of mineral reject, if any, etc. and year wise sections in case
of ‘B’ category mines.

The year wise pit development plan & section for the period ending 2015-16 to 2017-18 is
shown in Plate No. MEC/Q76Q/ 11/16/06 to MEC/Q76Q)/ 11/16/10A respectively.

A
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MODIFIED MINING PLAN
OF KHANDABANDH IRON ORE LEASE (366.311 HA.) /

LESSEE: THE ODISHA MINING CORPORATION LTD ), .; >

h-r L)
Y 5
.2
vii. Describe briefly giving salient features of the proposed method of wdkkmg" mébng{atégfﬁ'y

of mine. > S
Mining Method: The Khandabandh Iron Ore Mines comes under Category )\‘ %’Mﬁcha{ﬁ;ed
category} as per the IBM guidelines. Opencast mining method with shévél —dumper
combination has been proposed for Khandabandh Iron Cre Mines.
Working Regime: Mine has bheen proposed to be operated in two shifts. Each shift will be of 8
hours duration. No. of working days per year will be 300 days.
Mine Design Parameters: The proposed height of bench is 6 m with 10 m minimum working
width. Bank slope has been considered as 75°. Haul road has been planned at a gradient of 1 in
16. Inter bench ramp width has been considered as 6 m.
Drilling & Blasting: Drilling will be carried out using 115 mm dia. Drill with 3.0 m burden & 3.5
m spacing. Total 70 % {approx.) of planned quantity will require drilling & blasting. Holes will be
charged with slurry explosives and initiated using electric delay detonators/detonating
fuse/NONEL.
Loading & transportation: Blasted material will be loaded with hydraulic excavators {diesel
powered) of bucket capacity of 0.9 — 3.0 cu.m bucket capacity in 25t capacity tipper and will be
transported to proposed mobile crushing & screening plant for production of CLO & fines. Waste
generated will be transported to proposed waste dump WD1.
Front end loaders & hydraulic excavators of 0.9 — 2.0 cu.m bucket capacity will be deployed for
required re-handling works. The CLO & fines generated from the processing plants will be
loaded by loader of 0.9-2.0 cu.m capacity & transported through 25 t tippers dumpers to the
respective stockyards.
Salient parameters of proposed mine working at the end of plan period is given below.
::3., Parameters (gzg:’::t_l) (gf:: ‘::;t_\;) Deposit VI

1 Quarry Size 466 mx405mx | 311 mx235mx | 340Mx 240 m x

Tl {LxWxD) 120m 78 m 54 m

2. | Total No. of Benches 20 13 9

3 Top Bench RL 666 mRL 648 mRL 654 mRL

4 Bottom Bench RL 546 mRL 570 mRL 600 mRL

5 | Average Bench Height 6m 6m 6

6 | Average Bench Width 10m 10-30 m 10-30m

7 | Average Bank Slope 75° 75° 75°

8 | Average Pit Slope 25.2° 23.2° 27.3°

e) Describe briefly the layout of mine workings, pit road layout, the layout of faces and sites for

disposal of overburden/fwaste along with ground preparation prior to disposal of waste, reject
etc. A reference to the plans and sections may be given. UPL or ultimate size of the pit is to be
shown for identification of the suitable dumping site.

Mining operation has been proposed to be confined within the broken area of Deposit | (Quarry 1) &
Deposit V {Quarry 3) during the plan period. The year wise pit development pian & section for the
period ending 2015-16 to 2017-18 is shown in Plate No. MEC/Q76Q/ 11/16/06 to MEC/Q76Q/
11/16/10A respectively. The surface plan of the mine as on 01.04.2015 is shown as Plate No.
MEC/Q760/ 11/16/05 to 5B. Inter-bench ramp has been planned to facilitate movement of
equipment. Width of proposed inter bench ramp is 6.0 m laid at a gradient of 1 in 16. Approach road
of 10 m width at a gradient of 1 in 16 have also been envisaged to the proposed waste & subgrade
dumping sit@s'. These approach roads & ramps along with main access road will be regularly graded &

{Qualified (Qualifi
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compacted using motor graders & vibratory compactors to avoid formatlon of pot hofeS"* \agularly
Road surface cross-slopes should be approximately 4% to facilitate easy dralnage'- |te se}eif:ted for
waste dumping has been proved non-mineralized by drilling boreholes-: ;{,-bﬂr’e fole No.
KB/II/DTH/150, KB/II/DTH/151, KB/III/DTH/154, KB/II/DTH/252, KB/III/DTH/SB&;“ 400 &
KB/III/DTH/402. The waste has been planned to be dumped within the ex|5t1ng btdﬁ‘e,%rea. Prior to
commencement of dumping all statutory clearances will be made. After tree felling, retaining wall &
garland drains along with settling pits will be constructed to protect the surrounding environment
from wash-offs etc. Typical cross-section of haul road is given below.

P " Running Width= t3m

y .
9 \\ .
/Sarely Bermn . ;
e N e
R H T

2'“/\:'./ 1.5m Suh Base
el 3

Nol i Scnle Sub Grade or Pre-exisling Surface

Typical baul road cross-section.

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,
backfilling of voids, reclamation and rehabilitation showing on a plan with few relevant sections.
Khandabandh Iron ore lease comes under Category — A (fully mechanized category) as per the IBM
guidelines. Therefore, conceptual plan of Khandabandh Iron ore lease has been prepared on the
basis of life of the deposit considering the proved existence of the mineral upte 510 mRL, 555
mRL,516 mRL 586 mRL, 480 mRL & 535 mRL in Deposit I, 1,1,IV,V & VI respectively. Conceptual
mining plan has been prepared following the guidelines of IBM, keeping in view the present
knowledge of the deposit, topography of the area, surface drainage pattern, mineable reserves
available, mining technology and sites for waste disposal etc.

Structural studies have been taken mainly in nala cuttings where BHJ is exposed. The nallas are
structurally controlled. Both E-W and N-S folding are prominent with plunging direction uniformly
towards N10°E or N 10°W. Reversal of plunge is occasionally noted. The axial plane cleavages of
the mega folds have acted uniformly as a prominent passage for stream flow. Folds of micro and
mega scale are very common. Faults of major scale are rarely seen. Joints are numerous and
developed due to competency of the rock.

On the basis of available exploration data, the resource model of the deposit has been prepared in a
mine planning software viz. Surpac. A safety barrier of 7.5 m & 10 m width all along inside the lease
area and village roads has been kept as per the provisions of the statutes respectively. The uitimate
pit has been designed using the following bench configurations:-

(Qualified Person) (Quali#d Person)
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] qr.l_:- - /
. . . a I —.,t
_ Ultimate size of Pits Be-nch Top | o tom B?nch Ba‘gk"=;-:ﬁ'ltimate
Deposit {LxW x D} Height, RL Width, | Slope .
RL {m} Pit Slope
m {m) m Angle
Deposit | 611 mx 502 mx 153 6 669 516 10 75° 25°
Deposit Ii 447 mx 432 mx 90 m 6 642 552 10 75° 36.51°
Deposit Il 829 m x 509 m x 114 m 6 630 516 10 75° 36.26°
Deposit IV & IV Main | 1243 mx 611 mx 54 m 6 666 612 10 75° 39.56°
Deposit V 911 m x 805 m x 186 m 6 666 480 10 75° 32.05°
Deposit VI 346 m x 226m x 54 m 6 648 594 10 75° 31.11°

The ultimate pit configuration may change depending upon the outcome of exploration in future.
Rated capacity of the mines is 1.0 million ones of Iron Ore. The ROM ore produced will be screened &
sized to produce the lumps & fines fractions within the lease. The wastes generated from the
Khandabandh Iron ore lease will be partly dumped in external dumps & partly backfilled in the voids
created during mining.

Life of Mine:

Considering 0.546 Million tonne of proved category (UNFC code 111) & 20.486 Million tonne of
probable category (UNFC Code 121 Cat.), the expected life of the mine at the above mentioned
rated capacity will be around 22 years.

Disposal of Sub grade mineral:
Material containing 45-55% Fe has been considered as subgrade. A total of 1.682 million ones of
subgrade will be generated upto conceptual stage. Year-wise generation of subgrade is given

below.
Table 4.1a (Sub grade generation upto Conceptual period)
Subgrade Average
Year Deposit/ Quarry Generation, Million Fe%
Tonnes
2015-16 to 2017-18 Peposit V {(Quarry 3) & 0.116 50.48
Deposit | (Quarry 1)

2018-19 to Conceptual 1.566 50.53
Total 1.682 50,52

Entire subgrade generated during the life of mine will be blended with high grade ore and
therefore, separate stacking of subgrade is not required.

Waste Disposal:
Dump-sites selected for disposal of the waste have been considered after considering the

following criteria.

s Site selected for waste dumping have been proved non mineralized by borehole No.
KB/NI/DTH/150, KB/III/DTH/151, KB/II/DTH/154, KB/II/DTH/252, KB/III/DTH/398 to 400 &
KB/I1I/DTH/402 and are located outside the mineralized zone beyond ultimate pit limits.

. Topography features have been taken into account, particularly in the context of water drainage
and availability of relatively flat ground.
. initially the natural depression has been planned to be leveled upto adjoining ground level &

then terracing will be carried out.
2
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The height & width of individual terrace has been considered as 10 m & 10 h'rlréspec-ti.,\:{ely wi
bank slope angle of 37°. A total of 24.72 Mm® of wastes will be generated from /&ntirg)

Khandabandh Iron ore lease upto conceptual stage. Out of which, 0.186 Mm®* 0.507 Mm imgd
0.506 Mm® waste generated during year 2015-16, 2016-17 & 2017-18 will be dumped-in
proposed waste dump WD1 between 335400E & 2427720 N to 335700€ & 2428150N at Deposit
INl. Balance 23.521 Mm® of waste generated from year 2018-19 to conceptual stage has been
proposed to be backfilled. Out of above 23.521 Mm® waste, 4.521 Mm®> 14.67 Mm® and 4.332
Mm>waste will be backfilled in the backfill 1, backfill 2 & backfill 3 respectively. Year-wise waste
generation upto end of mine life is given in table 4.2a.

Table 4.2a (Waste generation upto Conceptual period)

Year Waste Generation, Mcu.m
2013-14 to 2014-15 Plan period has lapsed
2015-16 to 2017-18 1.199
2018-Conceptual Stage 23.521
Total 24.720

The manner of disposal of wastes, upto the conceptual stage is given in Table 4.2b.
Table 4.2b (Waste management plan upto Conceptual period)

Waste Waste Dumped Individual
Year Generat Dump Waste Dump Waste Base Botte | Top Terrace Height,
ion, M L Location Quantity, | Area, Ha m RL RL | Terrace
Destination m
cu. M Mcu. M
2013-2015 Plan period from 2013-2015 i.e. two years have already lapsed
Deposit Il
near quarry 2A
between st th
2(2135;-71?;0 1.199 WwD1 335400E & 1.195 5.747 600 640 :err_aie . 10m
2427720 N to
335700F &
2428150N
Sub total 1.199 1.199 5.747
. . 1% 6" terrace
Backfill 1 Deposit VI 4521 9.96 600 660 - 10m
2018- 23.521 | Backfill 2 Deposit V 14.670 3335 | 540 | 600 Lst -6th
conceptual terrace : 10m
Backfill 3 Deposit Il 4,330 8.52 552 602 Lst -6th
terrace : 10m
Sub total 23521 23.521 51.83
Grand Total 24.720 24.720 57.58

Protective measures envisaged for dumps upto the conceptual period is given below.

{Qualified Person)
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Gartand drain Retaining wall Settling tank
Location Name/ | Length, | Name/ LxWxH,m Name/ No.
No. m No. No.
Near proposed waste dump WD1 at GD1 405 R1 397 x15x1.2 5P1 1
Near Stack yard area GD4 175 R4 175x1.5x1.2 SP4 1
Near Existing Subgrade Dump 5G4 GD5 240 R5 234 x15x1.2 SP5 1
Near Existing Subgrade Dump 5G5A GD6 250 R& 250x15x1.2 SP6 1
N\

{Qualified Person)




MODIFIED MINING PLAN
OF KHANDABANDH IRON ORE LEASE {366.311 HA.)

LESSEE: THE ODISHA MINING CORPORATION LTD.

compartments each of around 5m width to arrest the suspended solids follong “fith 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 1.5m height and 1.2 m width at the top and
around 1.5m at the base. Typical design of proposed retaining wall, garland drain & settling pit
is given in Annexure — 28.

The location of the external dump & backfilled area is marked on conceptual plan. Afforestation
plan by the end of conceptual period is given in Table — 4.4. The quantity of top soil generated
upto the conceptual period will be 0.36 M cu. m. Due to low self life of the top soil; it shall be
used for concurrent reclamation/ rehabilitation of the backfilled voids & also for avenue
plantation due to very low shelf life of the lateritic soils. The phase-wise generation of topsoil is
given in table 4.3.

(Table 4.3) Top soil generation

Year Top Soil Generation, Mcu.m
2015-16 to0 2017-18 Nil
2018-conceptual 0.36
Total 0.36

Backfilled area will be afforested to check against wash off and guarded with retaining walls at
their toes along the lower contours. Following the retaining wall a garland drain will be
developed for carrying water to the natural drainage system. Settling pits have also been
proposed in the drains to arrest solid particles. The backfilled area will be rehabilitated by
planting species such as Schleichera oleosa {Kusum), Syzygium cumini {lamun), Phyllanthus
emblica (Aonla), Caserea elliptica (Khakra), Lagerstroemia parviflora (Sidha} etc. upto the
conceptual period by adequate plantation at the rate of 1600 trees per hectare so as to avoid
any wash off. Monitoring & care of plantation shall be carried out by company till the stage of
self sustaining.

Exploration:

Deposits of Khandabandh Iron Ore iease has been explored by 100 m x 100 m grid and even less
upto 50 m x 50 m grid spacing. However, to further ensure the occurrence of ore in unexplored
area check boreholes have been proposed at 200 m x 200 m grid spacing. 26 nos. of boreholes
have been proposed to be drilled in a phased manner after approval of forest diversion proposal
(FDP) of the ML. The year-wise detail of the proposed boreholes to be drilled is given in para 1.0
e {i). The same will be completed under rule 27(3) of MCR 1960.

Environmental monitoring:

Noise, air, water and other environmental parameters will be monitored periodically to have a
close check on the environmental pollution parameters. Spraying of water on haul roads, use of
wet drilling technigues & prevention of vibration by utilization of minimum quantity of explosive
per delay will be carried out. As reflected in the table 4.4 a total of 92123 saplings will be
planted over an area of 109.90 Ha. over the external dumps & backfilled areas.

f—
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Table 4.4 (Afforestation plan upto conceptual period} o

/
Na. of ey
i li O I
Year Waste Waste Dump Location Reclaimed | Saplings t‘or saplitgs to
Dump Area, Ha. | be planted :
1 ‘be planted
per Ha
Deposit lll near quarry 2A
between 335400E &
2015-16to 2017-18 | WD1 2427790 N to 335700E & 5.747 1600 9195
2428150N
Backfill 1 Deposit VI 9.96 1600 15936
2018 to Conceptual Backfill 2 Deposit V 3335 1600 53360
Backfill 3 Deposit 1l 8.52 1600 13632
Grand Total 57.58 92123

The pit position at the end of conceptual period is depicted as Plate No. MEC/Q76Q/ 11/16/11 and

conceptual section as Plate No. MEC/Q76Q/ 11/16/12A to 12F.

Land use planning:

The land use pattern at the start of the plan period, at the end of plan period and at the end of

conceptual pericd is given in the table 4.5.
Table 4.5 (Land use at the conceptual stage , Ha)

sl. Particulars Existing Land- | Land use at the end of | Conceptual
No. use 2017-18 Land use
1 | Excavated Area 110.6279 110.6279 200.5192
2 | Subgrade dump 14.1172 14,1172 6.9662
3 | Waste dump 1.1198 5.817 0.2587
4 Mineral Storage 7.6729 7.3201 3.9991
Infrastructure {Workshop,
> administratiLZ(Building eptc) 2.1080 2.1080 2.0705
& | Roads & Railways 11.8657 11.5271 3.2875
7 | Mineral Processing 0.2960 0.2960 0.2960
8 | Township area 1.8278 1.8278 1.8278
Total 149.6353 153.6411 219.2250
9 | Magazine{with safety zone) 15.7530 15.7530 6.9568
10 | Statutory barrier 9.5287 9.5287 9.5287
11 | Tenaments 2.1186 2.1186 2.1186
12 | Others 189.2754 185.2656 128.4819
Grand Total 366.3110 366.3110 366.3110

Post Mining Land-use

During post mining stage, the excavated mining area will be partly backfilled from the existing
waste dumps prevailing over the lease at that time to restore the natural profile. The backfills
will be properly graded & terraced and will be biologically reclaimed by coir-matting &
plantation. Remaining mined out benches will be afforested with dense plantation. The quarry

L
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area will be fenced to prevent any inadvertent movement of persons into the area, Townshjp . ’_,e"f‘:
area and builtup infrastructure such as office, workshop and administrative bu1|d|ngs etc will be\ -
handed over to local people/state govt. for social & public use. Processing & ccmveymg fa{cmtles :
will be de-commissioned and will be afforested by dense plantation. Total area covered Under
waste dumps and mineral stacking & processing will be afforestated by plantation. Mine roads
will be afforested and other roads within the lease will be used for public transport facilities.
Plantation will be carried out 7.5 m statutory barrier. Thus, at the post mining stage the area will
have partly backfilled mined out voids surrounded from all the sides by plantation and dense
avenue plantation.
The post mining land use thereafter is given below:

Post Mining Land-use

Post Mining Land use, Ha

5 § Area at Reclaimation Un-

N Type of land use fg::eptua & Afforestation | Public Use Wat_er utilised | Total

ge, Ha bodies
Afforestation Land

1 | Area for Mining 2005192 51.8300 96.9692 - 51.7200 0.0000 200.5192

2 | Sub-grade storage 6.9662 - 6.9662 - - - 6.9662

3 | Overburden dump 0.2587 0.2587 - - - - 0.2587

4 | Mineral storage 3.9991 - 3.9991 - - - 3.9991
Infrastructure
{Office, Workshop,

5 Admn Building, 2.0705 - - 2.0705 - - 2.0705
Magazine etc.)

6 | Roads 3.2875 - 3.2875 - - - 3.2875
Mineral separation N
plant {Processing &

7 | conveying incl. 0.2960 - 0.2960 - - - 0.2960
space for aother
plant facilities)

8 | Township area 1.8278 - - 1.8278 - - 1.8278

g | Magazine with 6.9568 - 6.9568 - - - 6.9568
Safety Zone

10 | Statutory Safety 9.5287 - 9.5287 - - - 9.5287
Barrier

11 | Tenaments 2.1186 - - - - 2.1186 2.1186

12 | Others 128.4819 - - - - 128.4819 | 128.4819

Total 366.3110 52.0887 128.0035 3.8983 51,7200 | 130.6005 | 366.3110

UNDERGROUND MINING

Not applicable

Extent of Mechanisation

No change in the method of mining has been proposed. Mining will be carried out by opencast
method. It has been planned to operate the Khandabandh Iron ore lease with the proposed fleet

of mining machineries as given in table 5.4.
(Quall‘%.;Person)

(Quanﬁedlﬁerson)

Page 62 of 95




MODIFIED MINING PLAN
OF KHANDABANDH IRON ORE LEASE (366.311 HA.)

LESSEE: THE ODISHA MINING CORPORATION LTD.

(Table 5.4) Proposed Fleet of Major HEMM & Auxiliary Mining Equipment- .'-“":;:" .' '

Parameters

HEMM Fleet

Excavator, 0.9 — 2 cu.m

Excavator, 1.5-3.0 cu.m

w

Loader, 1.7cu.m

%]

Tipper, 25t

=
w

Wagon Drill, 115 mm

Wheel Dozer,275HP

Dozer,324 KW

Grader,125KW

Explosive van

Service van

Pick up van

Water tanker, 12 ki

Diesel browser

Tyre Handler

Portable lights for face lighting

D= =R =R RN N w

Tower lights

8]
<

Tractor compressor

Mobile Crushing & screening unit {350 tph)

Cranes,5t

Cranes, 15t

= e

The details of the calculaticns for major HEMM are given in tables 5.5 to 5.8.

{Table 5.5) Drilling Fleet Calculation

Sl.No. Parameter Details Unit of
Measurement

1 Max. Excavation Quantity 2.0 Mt
2 % of Rock Requiring Blasting 70 %
3 Total Excavation requiring blasting 1.40 Mt
4 Deployment % of Drills for drilling 100.00 %
5 Drill hole Diameter 115 mm
6 Burden 3 m
7 Spacing 35 m
8 Bench Height 6 m
9 Subgrade Drilling 0.6 m
10 Blast hole depth 6.6 m
11 Yield/hole 180 tonnes
12 Drill factor 27.30 tonnes/m
13 Drill rate 10.00 m/hour
14 Drill capacity/hour 273.00 t/hr
15 | Availability 0.78 %
16 | utilisation 0.52 %

(Qualified gson)
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Sl.No. Parameter Details Unit of
17 Net Utilisation 0.41 %
18 Effective run. Hrs/ drill/ annum 3000.00 Hrs
19 Production capacity/yr./drill 0.82 Mt
Actual Production capacity / yr/drill
20 (80% of theoretical) 0.66 Mt
21 | Total Drills Required 3.0 Nos.
Total Drills Required {Rounded) 3.00 Nos.
{Table 5.6) Excavator Fleet Calculation
Details
Parameter ROM Product Unit
Handling Handling
Maximum Handling 2.00 1.00 Mt
Bucket capacity 3 1.5 cu.m
% Deployment 100 100
Cycle time 28 28 Sec
Bucket fill factor 0.8 0.8 Fraction
Operators efficiency factor 0.85 0.85 Fraction
Swell Factor 0.8 0.8 Fraction
Loose density 2.6 2.6 t/cum
Theoritical mass handled per hour 546 273 t/h
Actual handling/hour 436 218 t/h
% age Availability 0.8 0.8
% age Utilization 0.76 0.76
Effective run. Hrs/ shovel/ annum 3600 3600 h
Handling/ annum/ shovel 1.57 0.79 Mt
Excavator Fleet Required to operate 2 2 Nos.
Total Excavator fleet required 3 3 Nos.
Total Excavator fleet required (Rounded) 3 3 Nos.
Total Excavator fleet required (Rounded) 6 Nos.
(Table 5.7) Tipper Fleet Calculation
Details
SI.No Parameter ROM Handling Prodtfct Unit
Handling
1 Maximum Handling 2.00 1.00 Mt
2 Capacity 25 25 t
3 % Deployment 100 100 %
4 Pay load 20 20 t
5 Speed of dumper Uphaul 20 20 km/h
6 Speed of dumper downhaul 25 25 km/h
7 Lead {Uphaul) 0.75 0.5 Km
8 tead (downhaul) 0.75 0.5 Km
9 Lead {Level) 1.5 1 Km
10 Swings required to load a dumper 3 5 Nos.

(Qualifie&gﬁerson)
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Details
Sl.No Parameter ROM Handling PdeL.ICt Unit
Handling
11 Loading time 72 144 secs
12 Hauling time {loaded) 405 270 secs
13 Hauling time Empty) 324 216 secs
14 Positioning time etc 60 60 secs
15 Total cycle time 861 690 secs
16 Theoretical Handling/ hr./ dumper 84 104 t/h
Actual handling/dumper/hour
17 (80 % of theorgetical handling) 67 84 t/h
18 Availability 80 80 %
i9 Utilisation 75 75 %
20 Net Utilisation 60 60 %
21 Effective run. Hrs/ dumper/ annum 3600 3600 h
22 Handling/ annum/ dumper 0.24 0.30 Mt/dumper
23 Dumper Fleet Required to operate (Rounded) 11 8 Mt
| Actual Dumper Fleet Required (Rounded) 19 Nos.
{Table 5.8) Loader Fleet Calculation
Capacity, cu.m 1.7
Purpose CLO/ fines handling/Oversize handling
from screen
Annual running hours 3000
Productivity, tph 170
Production per m/c per year, Mt 0.68
Max, handling, Mt 1.00
Loaders required to operate, Nos. 2
% Availability 75
Loaders required, Nos. 2
D. Blasting
a) Broad blasting parameters like charge per hole, blasting pattern, charge per delay, maximum

number of holes blasted in a round, manner and sequence of firing, etc.
The blast design configuration for Khandabandh iron ore mines is given below:-

Parameters Ore Waste Unit
Total Excavation, 1 0.51 Mt
% of Rock Requiring Blasting 70 70 %
Total Excavation requiring blasting, Mt 0.70 0.36 Mt
Hole Dia 115 115 mm
Burden 3 3.5 m
Spacing 3.5 4 m
Bench Height 6 6 m
Subgrade 0.6 0.6 m
Hole Depth 6.6 6.6 m
Stemmingp 3 3 \ m
(Qualifikﬁerson) ((r;{allified Person)
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Parameters Cre Waste =

Charge Length 36 3.6 m

Explosive Density 1.1 1.1 gfcc

Loading Density, kg/m 11.4 11.4 kg/m

Total Explosive Charge/hole 41.04 41.04 kg

Rock Density 2.6 2.6 t/cu.m

Yield/Hole 163.8 218.4 tonne

Total Holes/yr 4274 1635 Nos.

Drill Factor 30.0 30.0 t/m

Total Meterage required/yr 23333 11900 m

Total no. of holes to be blasted/year 5908 Nos.

Blasting frequency/week 3 2 Nos.

No. of operating faces/round 1 1 Nos.

No. of holes/face 31 17 Nos.

No. of Row/blast 2 P Nos.

No. of Holes/Row 15 9 Nos.

Drilling Pattern Staggered

Initiation System Electric Detonator/DF/NONEL

Firing Pattern Wide V —Cut

Explosive consumption/year 175385 67085 kg

Explosive consumption/week 3732 1427 kg

Explosive consumption/round 1244 714 kg

Max. Charge/delay 164.16 164.16 kg

Powder Factor 3.99 5.32 t/kg

Rock breaker will be used therefore no secondary blasting is required. It is proposed to

undertake ground vibration monitoring studies by an expert agency to determine the maximum

charge/delay to keep the ground vibration level within permissible limit. It is proposed to carry

out controlled blasting in the quarries considering presence of hutments within leasehold.

175 150 125 1% 75 U @& En 75 we o 125 15 a7E 250 200

\A\ P S - G G- -~ A A = A I A A ”}i
f ‘g y K
,] Fan? {'\ {‘\ {1 f\/ 0 .r\"} ¥d fant \f'\ ‘f‘\ Faal \f\ i \t\/
&_:’_3 EES 125 i 5 Ji)_ 25\ ‘\ % 30 2 100 lg5 D_‘J 170 0o
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Typical Firing Pattern
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3.0 MINE DRAINAGE
a) Minimum and maximum depth of water table based on observations from nearby wells and
water bodies
Water sample monitoring stations from where monitoring was regularly carried out prior to
suspension of mining operation in Khandabandh Iron Ore Mines /outside the lease area is given
below.
Water Sampling Locations
Stn. No. Location Type Significance
SW-35 Jururhi Nala near lease Surface water Downstreaml with
area respect to mine lease
SW-36 U/S of J.ururllwi Nala from surface water Downstream. with
River Baitarni respect to mine lease
SW-37 D_/S of J_ururhi Nala from curface water Downstream_ with
River Baitarni respect to mine lease
GW-54 Khandbandh Dispensary | Ground water -
GW-57 Jarhibahal Ground water Downstream_ with
respect to mine lease
GW-58 Palsha Ground wate Downstreaml with
respect to mine lease
Downstream with
GW-59 Gurda Ground water .
respect to mine lease
. Downstream with
GW-61 Jururhi Ground water .
respect to mine lease
Ground water table at Khandabandh Iron ore lease varies from 544-548 mRL.
b) Indicate maximum and minimum depth of Workings.
Maximum and minimum depth of Workings of existing quarry, at the end of proposed plan
period and conceptual stage is given below.
Existing Quarries At the end of Plan period i.e. 31.03.2018
Deposit Topmost Bottommost Bench Topmost Bottommost Bench
Bench RL RL Bench RL RL
Deposit - 642.46 mRL 561.55 mRL 664.403 mRL 561.55 mRL
Deposit -l! 618.202 mRL 579.795 mRL 618.202 mRL 579.795 mRL
Quarry 2B : 623.451mRL |Quarry 2B : 606.563 mRL Quarry 2B : 623.451mRL |Quarry 2B : 606.563 mRL
Deposit -I!l | Quarry 2C: 627.85 mRL |Quarry 2C: 579.79 mRL Quarry 2C: 627.85 mRL |Quarry 2C: 579.79 mRL
Quarry 2D :592.198 mRL |Quarry 2D : 585.025 mRL Quarry 2D :592.198 mRL |Quarry 2D : 585.029 mRL
Deposit -1V | 674.299 mRL 642 mRL 674.299 mRL 642 mRL
Deposit -V 612 mRL 584.6 mRL 642 mRL 584.6 mRL
Deposit -Vl | 659 mRL 589.5 mRL 659 mRL 589.50 mRL
Mine workings is expected to be around 17 m above water table by the year 2017-18.
<) Quantity and quality of water likely to be encountered, the pumping arrangements and places

where the mine water is finally proposed to be discharged

As the mine is located at hilltop, rain water will flow through natural drainage system. Besides, 03
Nos. & 03 nos. of check dams have been proposed to be constructed in the FY 2016-17 & 2017-18
along the streams to protect surface runoff,

respectiv
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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 for arresting solid
wash off etc.

The mining block lies at altitudes between 525 and 677 mRL. Almost the entire area is hilly. The
hill slopes are moderately steep. The top of the ridge at the lease has a peak at 670 mRL. The
area has dendritic pattern of drainage because of its hilly topography. The area has dendritic
pattern of drainage. Because of the hilly topography, there are numerous seasonal drainage
channels but only a few perennial streams / rivers {(Kundra Nala, Baitarani River, Karo River). The
mine lease is drained by Baitarani River. The seasonal drainage channels coming out of the |ease
area drain into the Baitarani River which flows at a distance of 2.8 km east of the mine lease.
The average annual rainfall as recorded at IMD observatory at Keonjhar is 1269.1 mm. The
Southwest monsoon lasts from mid June to mid September and the area gets more than 80% of
the annual rainfall during this period. Drainage network of the area is given in figure 3.3.
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Figure :3.3 Drainage Network of the area
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4.0 STACKING OF MINERAL REJECT /5UB GRADE MATERIAL AND DISPOSAL OF WASTE

a) Indicate briefly the nature and quantity of top soil, overburden / waste and Mineral Reject to
be disposed off.
No top soil will be generated during the pian period. Overburden/Inter-burden is mostly laterite,
BHJ,Lateritic Soil and shale. Year-wise subgrade generation during proposed plan period is given

below.
Year-wise Sub grade generation
Subgrade Generation,

Year iﬂillion Tonnes Avg. Fe%
2015-16 0.0118 49,47
2016-17 0.046 50.77
2017-18 0.058 50.56

Total 0.1158 ~( 0.116) 50.53

Entire subgrade generated during the plan period will be blended with high grade ore, therefore
separate stacking of subgrade is not required.

Since entire working during the plan period is confined within the existing broken area, no top soil
will be generated during the period from 2015-16 to 2017-18.

The details of the gty. of top soil/ mineral rejects generated & its disposal during the proposed
plan period is given below:-

Top Soil {Mil. cum) Mineral Rejects {Mil. Sub grade (Mil. cum)
Year i
Reuse/ spreading from Storage Back-filling | Storage | Blending | Beneficiation
the stored qty.

2013-14 Plan period has already lapsed
2014-15 Plan period has already lapsed
2015-16 Nil Nil Nil 0.186 0.0118 Nil
2016-17 Nil Ni Nil 0.507 0.046 Nil
2017-18 Nil Nil Nil 0.506 0.058 Nil

Total Nil Nil Nil 1.199 0.1158 Nil

b)

The proposed dumping ground within the lease area be proved for presence or absence of
mineral and be outside the UPL unless simultaneous backfilling is proposed or purely temporary
dumping for a short period is proposed in mineralized area with technical constraints &
justification.

Waste dumping during the plan period has been proposed in the proposed waste dump WD1
between 335400F & 2427720 N to 335700E & 242815S0N at Deposit 11l. Site selected for waste
dumping have been proved non mineralized by borehole No. KB/IlI/DTH/150, KB/1II/DTH/151,
KB/III/DTH/154, KB/II/DTH/252, KB/III/DTH/398 to 400 & XB/III/DTH/402 and are located
outside the mineralized zone beyond ultimate pit limits.
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A
CN v

wise build up of dumps along with the proposals for protective measures.
All the dumps will be formed be retreating method of dumping, so as to facilitate early
reclamation. The height of the individual terrace will be 10 m and the maximum height of the
dump will be limited to 60 m. The bank slope angle considered for designing the dump is 37
degrees. Two years of plan period i.e 2013-14 & 2014-15 has already lapsed. Year-wise
generation, disposal, configuration and built up for the propoesed plan period i.e. FY 2015-16 to
2017-18 is given below.

NS
~

\\0_ 7

iy ~--i' ‘ -’('"':‘ i
s 0T R
Attach a note indicating the manner of disposal of waste, configuration and sequence “ef-ygar="

Dumped
Wastf.- Waste Waste Waste Base Bottom | Top No. of Individual Terrace
Year Generation, Dump Dump . Area, .
.. . Quantity, RL RL Terrace Height, m
Mcu.m Destination Location Ha
Mecu.m
2015-16 0.186 WD1 Between 0.186 600 606 1 1st terrace : 6m
335400E &
32427720 N 1st - 2nd terrace :
2016-17 0.507 WwD1 to 335700t 0.507 5.747 600 622 3 10m 3rd
& terrace : 2m
2428150N 1st - 4th terrace :
2017-18 0.506 wD1 at Deposit 0.506 600 640 4 10m
Il near
1st - 4th terrace :
Total 1.199 WD1 quarry 2A 1.199 5.747 600 640 4 10m

Existing Environmental protection measures

The details of the existing protective measures to prevent wash-off are given below:-

Garland drain Retaining wall
Year Location Name/ Size, Name/
No. LxWxH,m No. LxWxH,m
g:moiit |°f Quarry 1 at) - R3 | 775x1.0x1.0
2011-12 { P a T at
ump ofarry GD2 | 325x1.0x075 | R2 | 541x1.0x1.0
Deposit IV

Besides, parapet wall of 368 m length & 1.10 m height has also been constructed during
FY 2012-13 along the crusher road side.

Proposed Environmental Protection Measures
Following environmental protection measures have been proposed for dump stabilization & water
quality management,

Garland drain Retaining wall Settling tank
Year Location Name/ | Length, | Name/ LXWxH,m Name/ No.
No. m No. No.
Near proposed waste
D1 405 R1 397x15x1.2 SP1 1
dump WD1 at G X X
Near Stack yard area GD4 175 R4 175x15x1.2 SP4 1
i —_— p
2015-16 | Near Existing Subgrade GDS 240 RS 534 x1.5x1.2 SP5 1
Dump 5G4
Near — Bxisting  Subgrade | .o | 5o R6 250x15x1.2 | SP6 | 1
ump SG5A
(Qualifieﬁerson) (Qua(\lj‘.ﬁ‘ﬁPerson)
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The garland drains will be dug around 1 m beneath the adjoining contour level at the leWeL;’/
peripheral areas of the dump. The width of the drains shall be around 1.5 m. A series of setiling

pits along with a main settling tank of 15 m length at the outlet of the garland drains will be
provided to arrest the wash-off solid particles. The settling tank will be provided with three
compartments each of around 5m width to arrest the suspended solids followed 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 1.5m height and 1.2 m width at the top and
around 1.5m at the base. 05 Nos. & 03 nos. of check dams have been proposed to be copstructed

in the FY 2016-17 & 2017-18 respectively. Typical design of proposed retaining wali, garland drain

& settling pit is given in Annexure —28.

Besides, following protective measures must also be implemented for safe, scientific & eco-friendly
mining.

Period Protective Measures Location of Check Dams
Between 335900 E to 336100E &
2428400N to 2428600N

Between 334500E to 335700E &
2426400N to 2427500N

2016-17 | Construction of 05 Nos. of Check dams

2017-18 | Construction of 03 Nos. of Check dams

Wegular cleaning of existing and proposed garland drains

Typical engineering design of a check dam is given at annexure 37.

The OB dumps will be compacted and afforestation will be carried out on the terraces as well as
along the slopes after spreading a layer of top soil over it before rehabilitation.

The year-wise plan & sections of the waste dumps have been shown in drawing No.

MEC/Q76Q/11/16/13.
b
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5.0  USE OF MINERAL AND MINERAL REJECT S o

a) Describe briefly the requirement of end-use industry specifically in terms of physita);'._,g'ﬁ'!;_;l;.,.,
chemical composition.
The entire ore production including lumps and fines produced from Khandabandh lease will be
consumed in neighbouring steel plants/sponge iron plants of Odisha. Quality parameters of
lumps and fines as specified by the steel plants are as follows.

SN Parameters Lump Ore Fines Ore

i Fe 65.0 % {min) 64.5 % (min)
ii Si0, 2.0 % {max) 2.0 % (max)
iii Al,05 2.0 % (max) 2.0 % (max)
iv Total Gangue (Al;03 + 5i0,) 4.0 % {(max) 4.0 % (max)

Size: - 10mm
{with oversize 5% maximum and
undersize 20% maximum.

+10-40 mm

v Size {Over & under size : Max. 5% Each)

Quality parameters of lumps and fines as specified by the sponge iron plants are as foltows.

fe Al,O; 5i0,; P Moisture LOI Size
5% -1
64%to65% | 2.52% | 148 | 0.046% 2 3% maximum | 1> 10718 mm as wellas
Maximum +10 to -40 mm
b) Give brief requirement of intermediate industries involved in up-gradation of mineral before its
end-use.

The entire ore produced will be sold to long term buyers for use in their steel plants. Major
probable long term buyers are Bhushan Steel Limited, Vandana Global Limited, Visa Steel Ltd.,
Gimpex Industries Ltd. & Kalinga Allied Industries.

c) Give detail requirements for other industries, captive consumption, export, associated industrial

use etc.
The entire ore produced will be sold to long term buyers for use in their steel plants.

d} Indicate precise physical and chemical specification stipulated by buyers
The entire ore production including lumps and fines produced from Khandabandh lease will be
consumed in neighbouring steel plants of Odisha. Quality parameters of lumps and fines as
specified by the long term buyers are as follows.

SN Parameters Lump Ore Fines Ore
i Fe 62.0 % {min) 60 % (min)
il Si0; 2.0 % (max) 2.0 % {max)
Hi Al;O4 2.0 % {max) 2.0 % {max)
iv Total Gangue {Al,O; + Si05} 4.0 % (max) 4.0 % (max)
v Size +10- 40 mm Size: - 10mm.
vi Tolerance +/- 10% +/-10%
d) Give details of processes adopted to upgrade the ROM to suit the user requirements.

Subgrade ore containing 45-55% Fe will be blended with high grade ore at mine site itself. ROM
will be sized to the desired range suitable for its use in the steel plants by two-stage crushing &
screening in the proposed mobile crushing & screening plant.

AN
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The useable mineral recovered from ROM may not be directly used in any industry and may." i.;f-ij
need intermediate process to suit the user industry in terms of physical and cheniical
compositions,

Subgrade ore containing 45-55% Fe will be blended with high grade ore at mine site itself. ROM

will be sized to the desired range suitable for its use in the steel plants by two-stage crushing &
screening in the proposed mobile crushing & screening plant. The sized material is dispatched to

the long term buyers.

’L
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6.0

a)

d)

PROCESSING OF ROM AND MINERAL REJECT

If processing / beneficiation of the ROM or Mineral Reject is planned to be conducted, briefly
describe nature of processing / beneficiation. This may indicate size and grade of feed
material and concentrate (finished marketable product), recovery etc.

Presently no crushing & screening facility is available at the mines. Therefore, one 350 tph
capacity mobile crushing and screening plant has been proposed from FY 2015-16. The ROM
from mine will be transported by 25t tippers to the dump hopper of crushing & screening unit.
ROM from dump hopper will be fed to a jaw crusher. The product (-100 mm size fraction) of jaw
crusher will be fed to a double deck vibratory screen wherein, -10mm, +10-40mm and +40-
100mm will be separated. +40 mm material will be carried to secondary cone crusher. product
of secondary cone crusher will be subjected to screening in a double deck screen. -10 mm
material from primary screen and secondary screen will be conveyed to the fines stockpile. +10-
40 mm size CLO from primary screen and secondary screen will be conveyed to the CLO
stockpile and +40 mm size material will be re-circulated to secondary cone crusher for further
crushing. The CLO & fines generated after screening the crushed product will be loaded by
loader and transported through tippers to the respective stockyard. A tentative flow sheet of
proposed crushing and screening plant is given below.

Proposed 2-Stage Crushing and Screening Facilities

x Hopper !

| Jaw Crusher ! +40 mm Secondary cone
i ' crusher
(3s0th | yr00mm  [s3wn ]| +40q
Fean] |
Double Deck
40
Vibratory Screen [ Doubie Deck - +10-40 mm
| £7tph Vibratory Screen I 28 toh ]

5tph

=

-10mm +103-40 ]
| +62-64%Fe | |_+64%Fe I

-
Recovery % of -10 mm size fines : 61.4% : —10mm1| 215tph| 135tph | +10-40 mm

Recovery % of +10 -40 mm size CLO : 38.6%
----------------- l Fines Stockpile CLO Stockpila |

A 2

Give a material balance chart with a flow sheet or schematic diagram of the processing
procedure indicating feed, product, recovery, and its grade at each stage of processing.

The same is given in annexure 27,

Explain the disposal methed for tailings or reject from the processing plant.
Not applicable

Quantity and quality of tailings /reject proposed to be disposed, size and capacity of tailing
pond, toxic effect of such tailings, if any, with process adopted to neutralize any such effect
before their disposal and dealing of excess water from the tailings dam.

Not applicable

A
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e) Specify quantity and type of chemicals if any to be used in the processing pIant.L ERRRT
Not applicable |

f} Specify quantity and type of chemicals to be stored on site / plant.
Not applicable

g) Indicate quantity (cum per day) of water required for mining and processing and sources of
supply of water, disposal of water and extent of recycling. Water balance chart may be given.
Average water requirement at Khandabandh Iron Ore Mine for domestic and industrial use are
to the tune of 65 m*/day and 102 m®/day respectively. Peak water requirement at Khandabandh
Iron Ore Mine for domestic and industrial use are to the tune of 65 m*/day and 132 m*/day,
respectively. Water balance chart indicating source, consumption & extent of recycling with
average value [peak value] is given in figure 3.4.

Source Consumption Recycled
S, Quantity

Discharge

Drinking B dormestc Discharge.
63 50

ih

Dk # Duse
SUpprESsion
Sonarce:11
aecyced: 9
ischame

Equipmment fvetice
Wiy

=

|

|

|

|

I

|

|

Souncer 12 I

. o

|

|

|

|

|

|

J

|

|

|

Surfare dream
43[7i}

Chscanpe;
]

Source: Consumption: 95 + Recycle:
65+43(73] Fire fighting = 60m3 /d 89

Figure 3.4 : Water balance chart indicating source, consumption & extent of recycling with average
value [peak value]
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7.0
a)

b)

OTHER
Site Services
Presently following infrastructure are available at Khandabandh Iron ore lease.

Mine Office
A mine office with survey, mining, geology, administration etc. department is located in the
leasehold.

Township & Guest House
Township and guest house is located within the lease.

Other Support Facilities

All the statutory facilities such as canteen, first-aid centre, Dispensary, vocational fraining
centre, school etc have been provided. To take care of the drinking water needs at different
working areas, water tankers have been provided.

Power supply facilities are also available in the township & offices.

Employment Potential:
Considering the statutory requirement and requirement of various operational departments the
estimated executive and non-executive manpower requirement is given in table 7.1,

Table 7.1: Manpower Requirement

r Category Total
Administrative 14
Highly skilled 36
Skilled 41
Semi-skilled 124
unskilled 500

L Total 715

Details of statutory manpower requirement for Khandabandh Iron Ore Mines are given below.

Statutory Manpower Nos.
Agent 1
Manager {Mines) 1
Geologist 1
Assistant Manager/Engineer 2
Surveyor 1
Electrical Supervisor 1 |
Foreman 2
Mining Mate 2
Shotfirer 1

Total 12

(Qualified Person} : (Qualified Person)
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8.0 PROGRESSIVE MINE CLOSURE PLAN UNDER RULE 23 {B) OF MCDR’1988
8.1 Environment Base line information:

Existing land use pattern

The existing land use as on 01.04.2015 is given below:-

Sl. No. Particulars Existing Land-use
1 Excavated Area 110.6279
2 Subgrade dump 14,1172
3 Waste dump 1.1198
4 Mineral Storage 7.6729
5 Infrastructure (Workshop, administrative Building,etc) 2.1080
6 Roads & Railways 11.8657
7 Mineral Processing 0.2960
8 Township area 1.8278

Total 149.6353
9 Magazine(with safety zone) 15.7530
10 Statutory barrier 9.5287
11 Tenaments 2.1186
12 Others 189.2754

Grand Total 366.3110

Water regime
The area has dendritic pattern of drainage because of its hilly topography. The area has dendritic

pattern of drainage. Because of the hilly topography, there are numerous seasonal drainage
channels but only a few perennial streams / rivers (Kundra Nala, Baitarani River, Karo River). The
mine lease is drained by Baitarani River. The seasonal drainage channels coming out of the lease
area drain into the Baitarani River which flows at a distance of 2.8 km east of the mine lease. The
average annual rainfall as recorded at IMD observatory at Keonjhar is 1269.1 mm. The Southwest
monsoon lasts from mid June to mid September and the area gets more than 80% of the annual
rainfall during this period.

Quality of air, water and ambient noise level
The same is enclosed as Annexure — 15.

Flora and Fauna

Flora

The forast in the leasehold is classified as Northern Tropical Dry Deciduous Forests. The average
tree density in core zone is about 1640 trees/ha. The forest is under moderately degraded stage
with tree closely spaced and height ranging from 2 to 12m and girth class ranging from 20 to
more than 40 cm. Shorea robusta, is the most dominant species with Diospyros melanoxylon,
Buchnania lanzen, Schleichera oleosa (Kusum), Syzygium cumini {Jamu), Phyllanthus emblica
(Aonla), Caserea elliptica {Khakra), Lagerstroemia parviflora (Sidha) etc. as commaon associates.

N
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Fauna
Mangoose, Kuji Neola, Fox, Jackal, rats sloth bear,Cobra, krait, lizard etc. are major faunal
species found in the core zone.

Aquatic Fauna
The area contains numerous small and large species of fish, the principal ones being Rohu.

Climatic conditions

The area lies in tropical region where climate is characterized by very hot summers and cool
winters. Summer is typically from March to June when monthly temperature ranges from a
maximum of 42°C during daytime to a minimum of 15°C at night. Winter is from November to
February when the maximum temperature during day goes up to 37°C and minimum
temperature at night becomes as low as 8°C.

The average annual rainfall as recorded at IMD observatory at Keonjhar is 1269.1 mm.
The Southwest monsoon lasts from mid June to mid September and the area gets more
than 80% of the annual rainfal! during this period.

Human settlements

Only Khandabandh, Jaroli, Jajang, Gurda & Jalahuri villages have been found in the 500 m buffer
zone of the area. The details of the population of the villages in the buffer zone are given in the
table below:-

Name of villages in the buffer zone | Population, Nos.
Khandabandh 1261
Jaroli 3196
Jalahuri 3986
Gurda 275

Public buildings, places of worship and monuments
There is no place of archaeological or religious importance within 5 km of the lease.

indicate any sanctuary is located in the vicinity of leasehold
No sanctuary is located in the vicinity of leasehold

Environment plan of the mine is shown in drawing no. MEC/Q76Q/11/16/14.

8.2 Impact Assessment: Attach an Environmental Impact Assessment Statement describing the
impact of mining and beneficiation on environment on the following:
i) Land area indicating the area likely to be degraded due to quarrying, dumping, roads,
workshop, processing plant, tailing pond/dam, township etc.
The land use in stages is given below:-
Sk Particulars Existing Land- | Land use at the end of | Conceptual
No. use 2017-18 Land use
1 Excavated Area 110.6279 115.3251 200.5192
2 Subgrade dump 14.1172 14.1172 6.9662
3 Waste dump 1.1198 1.1198 0.2587
4 Mineral Storage 7.6729 7.3201 3.9991
5 Infrastructure (Workshop, 2.1080 2.1080 2.0705
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sl Particulars Existing Land- | Land use at the end of | Conceptual 1. -
No. use 2017-18 Land use
administrative Building,etc)
6 | Roads & Railways 11.8657 11.5271 3.2875
7 | Mineral Processing 0.2960 0.2960 0.2960
8 Township area 1.8278 1.8278 1.8278
Total 149.6353 153.6411 219.2250
9 Magazine(with safety zone) 15.7530 15.7530 6.9568
10 | Statutory barrier 9.5287 9.5287 9.5287
11 | Tenaments 2.1186 2.1186 2.1186
12 | Others 189.2754 185.2696 128.481%
Grand Total 366.3110 366.3110 366.3110
i} Air quality
Following measures are proposed for management of air quality:-
) Water sprinkling on haul roads.
. Dense plantation along the safety zone.
. No overloading of tippers/ Dumpers.
. Ore shall be covered with tarpaulin during transportation from stackyard to outwards
. Provision of dust extractors with the drill machines/ wet drilling practices.
. Water spraying in the dump hopper of crusher.
. Provisions of dust masks to the persons exposed to dust.
i) Water quality

The water table will not be touched during the proposed plan period. However due to surface
run offs there will be likely impact on the surface water quality. Depending upon the drainage
pattern of the area where the dump area is located, retaining walls, garland drain with settling
tanks will be provided. The garland drains will be dug around 1 m beneath the adjoining contour
level at the lower peripheral areas of the dump. The width of the drains shall be around 1.5 m. A
series of settling pits along with a main settling tank of 15 m length at the outlet of the garland
drains will be provided to arrest the wash-off solid particles. The settling tank will be provided
with three compartments each of around 5m width to arrest the suspended solids followed 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 1.5m height and 1.2 m width at the top
and around 1.5m at the base. 05 Nos. & 03 nos. of check dams have been proposed to be
constructed in the FY 2016-17 & 2017-18 respectively. Typical design of proposed retaining wall,
garland drain & settling pit is given in Annexure — 28.

The details of the existing protective measures to prevent wash-off are given below:-

Garland drain Retaining wall
Year Location Name/ Size, Name/
w
No. LXxWxH,m No. LxWxH,m
5011.12 | Pump of Quarry 1 at Deposit | - - R3 | 775x1.0x1.0
Dump of Quarry 4 at Deposit IV GD2 325x1.0x0.75 R2 541x1.0x1.0

Besides, parapet wall of 368 m length & 1.10 m height has also been constructed during
FY 2012-:].3,810% the crusher road side.
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Page 79 of 95




MODIFIED MINING PLAN
OF KHANDABANDH IRON ORE LEASE (366.311 HA.)

LESSEE: THE ODISHA MINING CORPORATION LTD,

iv)

The details of the protective measures envisaged for the dumps are given below:-

Garland drain Retaining wall Settling tank
Year Location Name/ | Length, | Name/ LxWxH,m Name/ No.
No. m No. No.
Near proposed  waste
GD1 1 . . 1
dump WD1 at 405 R 397x15x1.2 SP 1
Near Stack yard area GD4 175 R4 175x1.5x1.2 SP4 1
1 —
2015-16 | Near Existing Subgrade GD5 240 RS 234 x15x 1.2 SP5 1
Dump SG4
Near Existing Subgrade
Ox1. . 1
Dump SG5A GD6 250 R& 250x1.5x 1.2 SP6
Noise levels

Due to operation of the HEMM & plant, ambient noise levels is likely to increase but the same will
be managed through proper maintenance of the plant & machineries & use of personal protective

equipment.

The monitoring of ambient air quality, surface water & ground water quality and noise quality
will be carried out for all the four quarters of the year by the forest & environment section of
OMC /External agency. The details of the monitoring stations are given in the table below:-

The results of the ambient air quality / noise quality monitoring reports prior to suspension of
mining operation as enclosed in Annexure — 19 indicates that the quality parameters are within
the acceptable levels.
Location of Ambient Air Quality Monitoring Stations

. Distance & Direction
Stn. Code Location
from center of lease
A-87 Khandabandha dispensary Core zone
A-92 Jaribahal 2.00 km SE
A-79 Chilkapata 2.25 km NNE
A-86 Khandabandha camp 2.25 km NW
A-78 Jalhari 2.50 km NE
A-93 Palsha li* 2.50kmS
A-94 Gurda 3.25 km SW
A-95 Pataberha 4.25 km WSW
Al Near Hutment of Khandabandh Village Core zone
A2 Near Deposit | {(Quarry — 1) Core zone
A3 Near Deposit V (Quarry - 3) Core zone
Location of Surface/ground Water Sampling Stations
Stn. No. Location Type
SW-35 Jururhi Nala near lease area Surface water
SW-36 U/S of Jururhi Nala from River Baitarni Surface water
SW-37 D/S of Jururhi Nala from River Baitarni Surface water
SwWi Near Lease Pillar 7 & 8 in upstream side Surface water
Sw2 | Near Lease Pillar 55 in upstream side t__ L Surface water
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i

v)

vi)

vii)

viii)

Stn. No. tocation
SW-35 Jururhi Nala near lease area Surface water
SW3 Near Lease Pillar 35 & 36 in upstream side Surface water
Swé Downstream side of Jalahuri Nala near Leas e Pillar 24 | Surface water
GwW-54 Khandbandh Dispensary Ground water
GW-57 Jarhibahal Ground water
GW-58 Palsha Ground wate
GW-59 Gurda Ground water
GW-61 Jururhi Ground water
Location of Noise Monitoring Stations

Stn. Location Core Zone

No. /Buffer Zone
N-57 Jalhari Buffer zone
N-66 Jarhibahal Buffer zone
N-67 Gurda Buffer zcne
N-68 Waestern side of lease Buffer zone
N-69 Khandband dispensary Core zone
N1 Near Hutment of Khandabandh Village Core zone
N2 Near Deposit | {Quarry — 1) Core zone
N3 Near Deposit V {Quarry — 3) Core zone

Vibration levels {due to blasting)

The blast induced ground vibrations will be controlled through limiting the charge per delay and
use of in-hole delay by NONEL means of initiation. The blasting frequency will be limited to 3-4
times per week. It is proposed to undertake blasting studies/ground vibration monitoring
studies by an expert agency to determine the maximum charge/delay to keep the ground

vibration level within permissible limit.

Water regime

It is to be noted that the existing groundwater levels are well below the ore-body floeor, expectedly

mare than 35 m bgl. These would therefore remain unaffected by mining operations.

Acid mine drainage
Not applicable

Surface subsidence
Not applicable

Socio-economics

This mining employment has greatly increased the income levels of the natives. In addition,
creation of comparatively well paid jobs in the area has generated not only sizeable trade in
household supplies {including vegetables, milk, food, textile, etc) but also some household
employment. It has also generated demand for tertiary services like transport and repair shops.
The impact of mining operations in the area on secio-economic has been a positive one. The
infrastructure of the area roads, public transport and electricity supply, has also improved after

the advent of mining operation in the area.
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8.3.1.

8.3.2

833

8.3.4

3.3.5

Historical monuments etc.

There are no historical monuments or places of archeclogical interest within 5 km radius of the
lease.

The environment management plan is shown in drawing no. MEC/Q76Q/11/16/15.

Progressive Reclamation Plan :

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

Around 5.747 Ha area of proposed waste dump WD1 will be afforested with 9196 nos. of
saplings at the end of FY 2017-18 and will be stabilized. As the ore continues upto 480 mRL,
concurrent backfilling in the mined out benches is not possible during the proposed plan period.

Topsoil Management: The topsoil available at the site and its utilization may be described.
No top sail will be generated during the year 2015-16 to 2017-183.

Year Top soil generation
2015-16 Nil
2016-17 Nil
2017-18 Nil

Tailings Dam Management: The steps to be taken for protection and stability of tailing dam,
stabilization of tailing material and its utilization, periodic desilting measures to prevent water
pollution from tailings etc, 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.

Not applicable

Acid mine drainage, if any and its mitigative measures.
Not applicable

Surface subsidence mitigation measures through backfilling of mine voids or by any other means
and its monitoring mechanism. The information on protective measures for 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 2015-16

Cumulative Actual Carried

management | dumps - 4 Nos.

Items Details out till date Proposed
{Upto 01.04.2015)
Area afforested (ha) NIL NIL
No of saplings planted NIL NIL
Cumulative no of plants NIL NIL
Cost including watch and care during the year. NIL NIL
Dump Construction of Parapet walls/ Retaining wall at toe of

Rs. 56.84 Lakh
(Garland drain—325m,
Crater Boulder —1361m,
Settling Pit- 2Nos., RCC

Parapet wall — 368 m)

Rs. 36.96
Lakh

Size -397m (L) x 1.5 (H) x 1.2 (W)
Size -175m (L) x 1.5 (H) x 1.2 {W)
Size -234m (L) x 1.5 (H) x 1.2 {W)
Size -250m (1} x 1.5 {H) x 1.2 (W)

(Qualified'Person) {Qualified Person)
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Cumulative Actual Carried

Items Details out till date Proposed
{Upto 01.04,2015)
Construction of settling ponds, Garland drain etc.
1. Garland drain — 4 Nos.
Size -405m{L) x 1.5 m (W) x 1m (D)
Size - 175m (L) x 1.5 (H) x 1 (D} Rs 4.30
Size -240m (L) x 1.5 (H) x 1 (D) Lakh
Size - 250m (L) x 1.5 (H) x 1 (D)
2. Settling Tank -4 Nos.
Size - 15 miL) x 10 m (W)
Terracing of existing dumps NIL
Area available for rehabilitation (ha) NIL NIL
Afforestation done{ha) NIL NIL
Management No of saplings planted in the year NIL NIL
of worked -
out benches Cumulative no of plants _ _ NIL NIL
Any other method of rehabilitation (specify) NIL NIL
Cost including watch and care during the year NIL NIL
Void available for Backfilling {L x B x D) pit wise /stope NIL NIL
Reclamation | wise
and Rehabili- | Void filled by waste ftailings NIL NIL
tation by Afforestaion on the backfilled area NIL NIL
backfilling Rehabilitation by making water reservoir NIL NIL
Any other means (specify) NIL NIL
o Area available {ha) NA NA
Rsl‘c\;k:‘!;t;t;o Plantation carried out {within present retained ML area) NIL -
o Plantation carried out (within surrendered ML area) NIL -
land within —— -
lease Check dams {within retained/ surrendered area) NIL -
Method of rehabilitation NA NA
Total no of saplings planted Inside lease area during FY
2015-16 (actuzl uito 01.04.2015). ° 2000 Nas. =00 Nos.
Others Total cost including watch and care during the FY 2015- _ 2500
(specify) 16 (actual upto 01.04.2015).
Total cost including ambient air quality monitoring Rs. 5.80 Lakh Rs. 12.50
during FY 2015-16 {actual upto 01.04.2015). T Lakh
Construction of check dam - 05 Nos, Included in Rs. 56.84 Lakh Rs. 50 Lakh
above
b
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Summary of year-wise proposal for item no. 8.3 for the FY 2016-17

Cumulative Actual
Carried out till

Items Details Proposed
date
(Upto 01.04.2015)
Area afforested (ha) NIL NIL
No of saplings planted NIL NIL
Cumulative no of plants NIL NIL
Cost including watch and care during the year. NIL NIL
Dump Construction of Parapet walls/ Retaining wall at toe Rs. 56.84 Lakh NIL
of dumps (Garland drain —
management
Construction of settling ponds, Garland drain etc. 325 m, Crater NIL
Boulder —1361m,
Terracing of existing dumps S;é?:gr?;efuczl" NIL
— 368 m)
Area available for rehabilitation (ha} NIL NIL
Afforestation done(ha) NIL NIL
Management of No of saplings planted in the year NIL NIL
worked out X
benches Cumulative no of plants NIL NIL
Any other method of rehabilitation (specify) NIL NIL
Cost including watch and care during the year NIL NIL
Void available for Backfilling {L x B x D) pit wise /stope NIL NIL
Reclamaticn wise
and Rehabili- Void filled by waste /tailings NIL NIL
fation by Afforestaion on the backfilled area NIL NIL
backfilling Rehabilitation by making water reservoir NIL NIL
Any other means {specify) NIL NIL
Area available (ha) NA NA
Rehabilitation of Plantation carried out {within present retained ML NIL i
waste land area)
L Plantation carried cut {within surrendered ML area) NIL -
within lease 0 -
Check dams {within retained/ surrendered area) NIL -
Method of rehabilitation NA NA
Total no of saplings planted outside lease area durin
FY 2016-17 (actual uF;)to 01.04.2015). : 2000 Nos. 500 Nos.
Total cost including watch and care during the FY ] 7500
) 2016-17 (actual upto 01.04.2015).
Others (specify) Total cost including ambient air gquality monitoring
Rs. 5.80 Lakh Rs. 12.50 Lakh

during FY 2016-17 (actual upto 01.04.2015).

Construction of check dam - 03 Nos.

Included in Rs.
56.84 Lakh above

Rs.30 Lakh
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Summary of year-wise proposal for item no. 8.3 for the FY 2017-18 \ ’?r";-,.__",‘_, el W
Cumulative Actual | - -s®
Items Details Carried out till Proposed
date
{(Upto 01.04.2015)
Area afforested (ha) NIL NIL
No of saplings planted NIL NIL
Cumulative no of plants NIL NIL
Cost including watch and care during the year. NIL NIL
Dump Construction of Parapet walls/ Retaining wall at toe Rs. 56.84 Lakh NIL
of dumps (Gartand drain —
management . -
Construction of settling ponds, Garland drain etc. 325 m, Crater NIL
) . Boulder —1361m,
Terracing of e)<|slt|ng dumps Settling Pit- 2Nos.,
No. of terrace - Nil NIL
) RCC Parapet wall
Total terrace length - Nil —368m)
Area available for rehabilitation (ha) NIL NIL
Management of Afforestation done(ha) NIL NIL
No of saplings planted in the year NIL NIL
worked out -
benches Cumulative no of plants NIL NIL
Any other method of rehabilitation {specify) NIL NIL
Cost including watch and care during the year NIL NIL
Void available for Backfilling (L x B x D) pit wise /stope NiL NIL
Reclamation wise
and Rehabili- Void filled by waste /tailings NIL NIL
tation by Afforestaion on the backfilled area NIL NIL
backfilling Rehabilitation by making water reservoir NIL NIL
Any other means {specify) NIL NIL
Area available (ha) NA NA
Rohabilitation of Plantaticn carried out {within present retained ML NIL X
land area)
\:‘:;It: lease Plantation carried out {within surrendered ML area) NIL -
Check dams {within retained/ surrendered area) NIL -
Method of rehabilitation NA NA
) Total no of saplings planted outside lease area durin
Others {specify) | £y 017-18 (actual u[;)to 30.09.2014). ; 2000 Nos. 200 Nos.
Total cost including watch and care during the FY ) 7500
2017-18 {actual upto 01.04.2015).
Total cost including ambient air quality monitorin
during FY 2017—1Sg(actual upto oql.cm.;ms). ° Rs.5.80 Lakh | Rs.12.50 Lakh
5/.
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Time scheduling for abandonment A
A tentative time frame for completion of jobs for mine closure operation {in months} during the
FY 2015-16 to FY 2017-8 is shown in table below.

Time scheduling for abandonment

Tentative time frame for completion of jobs for mine closure operation (in months) from

Activities .
date of cessation.

Months —» 1 [2[3)a 5[ 6 | 7 | 8 | 9 [ 10 [ 11 | 12

Since the orebody continues upto 480 mRL & present mine working is to be confined
within the existing broken area, simultaneous backfilling is not possible in the plan period.
The waste generated from the Khandabandh iron ore mines has been proposed be
dumped in external dumps

Reclamation &
Rehabilitation of
mined out land.

A total of 1.199Mm? of waste will be generated from entire Khandabandh Iron ore lease
during plan period. Out of which, 0.186 Mm?, 0.507 Mm® & 0.506 Mm® waste generated
during year 2015-16, 2016-17 & 2017-18 will be dumped in proposed waste dump WD1
The manner of disposal of wastes during the plan period is given below.

Manner of disposal of wastes

Dumped
Waste Dum . Waste Botto | To
Year Destinationp Waste Dump Location Quantity, | mRL RF
M cu. m
2015-16 wD1 Deposit lll near quarry 2A 0.186 600 606
2016-17 wD1 Deposit Il near quarry 2A 0.507 600 622
2017-18 wD1 Deposit lll near quarry 2A 0.506 600 640
Total WD1 Deposit lll near quarry 2A 1.199 600 640

Proposed Environmental Protection Measures
Following environmental protection measures have been proposed for dump stabiliz

& water quality management.

Garland drain Retaining wall Settling tank
Waste Management Year Location Name/ | Length, | Name/ | LxW xH | Name/ No

No. m No, ,m No. )
Near proposed
waste  dump | GD1 | 405 R1 3971"21'5 I sp1 | 1
WD1 at ]
Near Stack yard GD4 175 R4 175x15%x <pa 1
area 1.2

2015-16 | Near Existing SP5
Subgrade Dump | GD5 240 R5 234:;'5 X 1
5G4 )
Near Existing
1.

Subgrade Dump | GD6 250 R6 250;2 X SP6 1
SGLA '

The garland drains will be dug around 1 m beneath the adjoining contour level at the lower
peripheral areas of the dump. The width of the drains shall be around 1.5 m. A series of
settling pits along with a main settling tank of 15 m length at the outlet of the garland
drains will be provided to arrest the wash-off solid particles. The settling tank will be
provided with three compartments each of around 5m width to arrest the suspended

(Quali;'led Person) (Qua%d Person)
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Activities

date of cessation.

Months —»

1 |2\3|4{5\6]7\8\9[10\11

solids followed with the chamber to arrest any oil particles. The last chamber shalt contain
the clean water which will be ultimately discharged. The retaining walls will be of 1.5m
height and 1.2 m width at the top and around 1.5m at the base. 05 Nos. & 03 nos. of check
dams have been proposed to be constructed in the FY 2016-17 & 2017-18 respectively.

Decommission of .
infrastructure

Safety & Security

Monitoring of air &

water

Disposal of mining

m/ c.

8.4 Disaster Management and Risk Assessment: This may deal with action plan for high risk
accidents like landslides, subsidence flood, inundation in underground mines, fire, seismic
activities, tailing dam failure etc. and emergency plan proposed for quick evacuation,
ameliorative measures to be taken etc. The capability of lessee to meet such eventualities and
the assistance to be required from the local authority may also be described.

The objective of on-site disaster management plan for the mine is to be in a state of perpetual
readiness through training and development to immediately control and arrest any emergency
situation so as to avert a full fledged disaster and the consequence of human and property
damage and in the event of a disaster still occurring, to manage the same so that the risk of the
damage to life and property in minimized.

Key elements of a disaster management plan are.

i Risk Identification

i Preventive measures for potential risks.

iil. Defining the responsibility at different levels to tackle the hazard situation & establishing an
effective communication channel for flow of information.

iv. Action plan for handling the emergency situation i.e. on-site & off-site.

V. establishing emergency response centres.

1. Risk |dentification
Following risks have been identified for Khandabandh Iron Ore Mines.

1. Surface fire.

2. Failure of slope in the bench & dumps.
3. Fly rock from blasting operations

4. Possible accidents due to HEMM

1. Code of Practice in Case of Fire at Mines

Source of Fire:-
i} HEMM
i} Qil & Lubricant Room.
iii) Diesel Pump/storage area
iv} Electrical equipment/substations
A -
{QualifiedPerson) {Qualified Person)
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Line of Action:-

Any person notices any sign of fire shall start shouting FIRE, FIRE to seek assistance

and also immediately take steps to give warning by blowing the siren

continuously and take steps to extinguish the fire by using appliances available near

the site.

Duties of Mine Official: - The Mine officials receiving the warning shall forthwith

inform following on Phone.

»  Fire fighting station — for sending fire-fighting team.

#  Security main gate — to inform senior person and to prevent un authorized
entry.

e  Shift Engineer — to manage with available resources till then.

. Mines Manager — for overall supervision and control.

After giving information reach the spot, remove Man & Machinery and take steps to tackle
the fire in accordance with the fire fighting instructions. Inform at security office to get
Ambulance if required.

Duties of Fire Fighting Team: - On receiving warning the team shall reach the site
of fire and depending on its nature, class and extent shall take steps to extinguish
it and rescue persons if involved in fire.

Duties of Mines Manager: -

- On receipt of information about fire the Manager shall forthwith rush to the
spot and assess the extent of fire. He shall supervise the fire fighting operation
and make necessary arrangement for medical aid to affected person, if any.

- Inform to senior officials and statutory bodies

Failure of slope in the bench & dumps.

Bench & dump slope stability depends upon the physic-mechanicat properties of the rock such
as UCS, coefficient of internal friction, angle of repose, cohesion etc., presence of water, water
pressure, joint spacing & orientation, type of rock etc. joint mapping & its stereo plotting shall
be carried out to determine the possibility of failure and type of failure, if any.

Dump slope failure occurs mainly due to accumulation of water in dumping areas, formation of
gullies in the dump slopes, improper terracing/dumping etc.

The well-developed drainage system over the lease area ensures that storm water does not
accumulate in the lease area and therefore hydrostatic pressure remains at a low level. Geo-
technical investigation & slope stability analysis and inspection of bench slopes shall be carried

out.

Line of Action

In the advent of slope failure following personnel shall be immediately informed.

Shift incharge : to manage the situation within available resources.

Security main gate — to inform senior person and to prevent un-authorized entry.

Mines Manager — for overall supervision and control.

Nearby Hospital — for providing medical aids

After giving information reach the spot, remove Man & Machinery and take steps to tackle the
situation in accordance with the safety instructions. Inform at security office to get Ambulance
if required.

(Qualified Person) (Qualified Person)
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3. Fly rock from blasting operation
Main reason of fly rock due to blasting is Improper blast design i.e less stemming, inadequate
burden & spacing, high charge concentration, improper delay, presence of geological
discontinuities such as joints, faults, muds etc.

Following measures shall be taken to prevent accident due to fly rock.

. Blasting operation shall be carried out under the supervision of assistant
manager/manager (Blasting)

. Code of signaling should be strictly followed during blasting.

. Proper blast design

. Controlled blasting should be adopted.

. No person other than required for blasting shall be allowed to enter the mines

during blasting.

4, Possible accidents due to HEMM
Following safety measures shall be taken to prevent an accident due to HEMM.

a. General Safety Procedures During Dumper/Tipper Operation
» Before moving the dumper/tipper, always give a warning signal. Sound the following
code horn before moving the vehicle:
] Moving forward - 2 beeps
. Moving backward - 3 beeps
e During operation of dumper/tipper, always keep the cabin doors closed.
e During night, always use dipper while approaching an oncoming vehicle.

b. Safety procedures during travelling of dumper/tipper
« Operate the dumper/tipper in reverse only if there is a clear view of the area behind the
vehicle or with the assistance of an authorized spotter. Give an audible warning signal
before reversing a dumper/tipper.

s Where there are no separate lanes for two-way traffic, give way to the oncoming
dumper/tipper cautiously.

e As far as possible, avoid turning the dumper/tipper on a slope. It may cause the machine

to roll over or slip sideways.

As far as possible, do not reverse loaded dumper/tippers on gradient.

Before starting up or down a grade, select a transmission gear range that will ensure

safe driving and provide control of the vehicle under all conditions.

Negotiate downhill gradients in low gear so that minimum of braking is required.

Do not shift gears or run the dumper/tipper in neutral on steep down slopes.

Do not drive dumper/tipper over sharp stones and boulders.

If any stone or boulder is found on the road, inform the spotter or incharge to get it

removed to avoid any damage to the machine components.

c. Safety Procedures During Operation
o Always press the accelerator pedal gradually so as to achieve smooth acceleration.
# Do not gperate the steering wheel fast. This may overturn the dumper/tipper.

¢ Do not brake suddenly.
L. v
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« Avoid fanning the treadle by partial, intermittent applications while using service brakes
as this may cause reduction in air pressure level to dangerous limits. So use service
brakes sparingly and only when necessary.

Use the right gear and speed to match load conditions.

Before engaging the transmission from neutral to forward or reverse, ensure that the
engine is at idle speed. Before shifting the gear from forward to reverse or reverse to
forward, apply brakes to completely stop the dumper/tipper, otherwise the
transmission may get damaged.

Shift the gears from one to five one by one, otherwise the transmission may get
damaged.

Use retarder brake sparingly as excessive use of retarder brake heats up the
transmission. Retarder brake should not be applied fer more than 30 seconds at a time.
Do not use dump brakes while the dumper/tipper is in motion.

Except in case of emergency, use parking brake anly for parking the dumper/tipper.
Never take the dumper/tipper too close to an overhang or an unsafe edge that may
collapse.

Pull into the loading area with caution. Remain at a safe distance while dumper/tipper
ahead of you is being loaded.

When approaching loading equipment, sound the audible warning signat and do not
attempt to pass the loading equipment unless there is a proper audible signal in reply.
Avoid backing over rocks at the shovel and dump areas.

s For loading, place the dumper/tipper on a level ground.

» When the dumper/tipper is being loaded, stay in the dumper/tipper cab or sufficiently
far enough from dumper/tipper to avoid being struck by flying fragments.

» When the dumper/tipper is being loaded, do not take your head out of the cab window.
Ensure that the dumper/tipper is not overloaded and the material is not loaded in such
a way 5o as to project horizontally beyond the sides of its body.

Do not drive nose-to-tail particularly behind a vehicle with twin rear wheels, from which
a stone piece wedged between tyres may fly back into the windscreen of your vehicle.
Maintain a distance of 50 feet on level ground and 100 feet on a ramp from the vehicle
in front of you.

If the lights at the crusher hopper are on {indicating that the material should not be
dumped into it), do not unload the dumper/tipper.

While raising the dumper/tipper body, release the accelerator pedal slowly just before
the body reaches the desired position.

e After dumping the material, move the dumper/tipper only after completely lowering the
dump body.

e Never turn front wheels, particularly on loaded dumper/tippers unless the
dumper/tipper has some fore or aft movement. Such stress can literally shear the tread
from the carcass.

Safety Procedures During Dumging/Tipping
The operator should take the following precautions during tipping on stockpiles and dumping of
overburden:

» While doing the first tipping, it should be done at a distance of 3 meter from the edge.
» On entering a tipping/dumping area, the operator should visually check the general area

of 'Z;tip, especially in the dumping area. y
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» Backing visibility is available only to the driver’s side of the dumper/tipper. So maké‘sﬁrfé:’;li? =
that there are no personnel ar any obstructions on the other side.

o All care should be taken regarding the positioning of the dumper/tipper’s rear wheels at
the tipping face. A dumper/tipper should not back up to an area that has not been
visually inspected by the operator.

» if a spotter is present, follow his signals.

» Be especially careful of soft edges and cracks.

+ When dumping in an area where no berm is present {e.g. construction of a new haul
road where material would be laid down in layers), material should be tipped short of
any edge.

» Dumper/tippers tipping over the berm should back up squarely to the berm.

e After positioning the dumper/tipper for tipping, the operator should raise the hoist only
after making sure that the dumper/tipper is stationary and on a level ground,
transmission is in neutral and dumping brakes are applied.

s As soon as the material has been dumped out from the dumper/tipper, release dump
brake, shift transmission into 1st or 2nd forward gear and at the same time depress the
accelerator pedal to move away from the dump area slowly and carefully,

e As the dumper/tipper starts moving, pull the hoist control lever all the way down to
lower the dump body.

« During these operations, do not stop anywhere for unnecessary reasons and the
operator must always remain in the cabin.

» If at any time the operator considers the operation unsafe, it should be immediately
reported to the manager or the in charge.

e. Safety Procedures While Parking

e When not in use, move the dumper/tipper and park it at a proper parking place.

e While parking the dumper/tipper at the workshop or work site, do not park in a
haphazard way.

e When parking the machine, park it in a safe place outside the working area or in the
specified place. It should be parked on flat, firm ground where there is no danger of rock
falls or landslides. Ensure that the gear is in neutral position before stopping the engine.
Make sure that the dump body is in down position. Apply parking brakes. While leaving
the operator’s seat, switch off the engine and all the electrical accessories that are not
in use, remove the ignition key and lock the cabin.

+ While parking the dumper/tipper always apply parking brakes.

* Do not stop or park on a haul road unless unavoidable. If you must stop, move
dumper/tipper to a safe place. If this is impossible, adequately fence the area with big
enough boulders to caution other operators.

e If 3 disabled dumper/tipper is to be left on a haul road, apply parking brake and block
the wheels securely. Adequately fence the area with big enough boulders ta caution
other operators.

¢ Never park the dumper/tipper on slopes.

e If the conditions are such that the dumper/tipper has to be parked on a slope, apply
parking brakes, steer the wheels away from center and block the wheels securely.

e As far as possible, park the machine on a level ground. Correct level of lubricants is
indicated only if the machine is parked on a level ground.
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Fixing the Responsibility & establishing communication channel

Following officers of the mines will be responsible for co-ordination in case of emergency
situation in any part of the mine.

Person Responsibility
Head of Department / Mine Agent Site Controller
Mines Manager / Shift in-charge Accident Controller / Communication Officer

Employee who gives the first information | Primary Controller
about the incident / accident

P & A Department (HOD) Liaison Officer

Key Personnel and their responsibilities
Site Controller:

The head of the department / mine agent shall have an overall responsibility for
controlling the incident / accident and directing the personnel.

To prepare a full proof plan for control of accident like, slope failure, fire, fly rock, flood
and other natural calamities.

To inform statutory bodies of the State and Central Government.

To inform communication cfficer about the emergency, control centre and assembly
point.

To provide all assistance and call for fire squad, security officer and other services
required for removing / control of danger.

To ensure that all necessary personnel assemble at assembly point.

Make arrangement for medical treatment to the personnel injured seriously.

Accident Controlier:

Mines manager shall act as accident controller/ communication officer.

Mock rehearsal of management plan prepared for accident.

To withdraw men / machine from the affected area with priority for safety of personnel,
minimize damage to the machines, environment and loss of material.

To make a report based on the facts and figure and submit to the site controller.

To communicate to the site in charge and make arrangement for first aid and
transportation of the injured persannel.

Primary Controller:

To inform the Accident Controller / shift in-charge from the nearest means of
communication about the location and the nature of accident.

To assist in clearing any obstruction in relief of accident.

To carry out all instructions of accident controller.

To provide first aid treatment and communicate to the shift in-charge.

Emergency Control Centers

The emergency control center is the place from where the operations to handle the
emergency will be directed and coordinated. The site main controller, key personnel
and the senior officers of the fire and potlice services will attend it. The center will be
equipped to receive and transit information and directions from and to the incident

controlleriand other areas of the works, as well as outside. A
(Qualified Person) (Qualifﬁg Person)
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Emergency control centers will therefore contain the following:
{a) tn-charge of external telephone;

{b} An adequate of internal telephones;

{c) A plan of the works, to show:

(i) Areas where there are large inventories of hazardous materials, if any;
{ii) Sources of safety equipment;

{iii) The fire-fighting system.

{iv) Site entrance and roadways, including up-to-date information on roadworks;
(v} Assembly points;

{vi) The location of the mines in relation to the surrounding community;

(d) Notepads, pens and pencils;

(e) A nominal roll of employees;

{f) A list of key personnel, with addresses, telephone numbers, etc. The emergency control
center should be sited in an area of minimum risk.

Role of the Police

The police normally assume the overall control of an emergency, with a senior officer
designated as emergency coordinating officer. Normal duties of the police during an
emergency include protecting life and property and controlling traffic movements. The
functions include controlling bystanders, evacuating the public, identifying the dead and
dealing with casualties and informing relatives of dead or injured.

Role of the Fire Authorities

The control of a fire is normally the responsibility of the senior fire brigade officer who would
take over the handling of the fire from the site incident controller on arrival at the site. The
senior fire brigade officer may also have a similar responsibility for other events, such as
explosions and toxic releases. Fire authorities having major hazard works in their area
should have familiarized themselves with the location on site of all stores of flammable
materials, water and foam supply points and fire-fighting equipments.

Role of the Health authorities

Health authaorities, including doctors, surgeons, hospitals, ambulances and so on, have a vital
part to play following a major accident and they should form an integral part of any
emergency plan. For major fires, injuries will be the result of the effects of thermal radiation
to a varying degree and the knowledge and experience to handle this in all, but extreme,
cases may be generally available in most hospitals.

Capability of Lessee:
Following facilities are available at mine site:
s Telephone f Mobile handsets
*« Runners / Messenger
e Emergency alarm
e Fire fighting equipment and accessories with trained manpower
* Training centre
e Fire extinguishers
* Dispensary & Ambulance van

e leqps
kv -
(Qualified Person) (Qualified Person)
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List of contact person of mines in case of emergency is given below.
List of contact person of mines in case of emergency

Name Designation & Department Address Contact No,

Regicnal Office

OMC Ltd., P.O.- Barbil

Via- Barbil, Dist. — Keonjhar
Odisha - 758035

Shri Laxmi Narayan Ghana Regional Manager 06767-275253

OMC Ltd,,

Village: Khandabandbh,
Shri Mancj Kumar Sethy Mines Manager P.O.- loda, Taluka : Joda
Dist. — Keonjhar

Odisha

06767-214023
+919437883572

OoMC Ltd.,

Village: Khandabandh,
Shri D Manoharan Geologist P.0.- Joda, Taluka : Joda +919438021255
Dist. — Keonjhar
Odisha

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

When the mine is tempararily discontinued due to any unforeseen circumstances the following
care and maintenance shall be carried out:

e Notice to be served to all the concerned authority.

e Temporary fencing shall cover the mine entries.

e Al access roads/openings to the pit / face shall be closed by parapet wall as per rule.

e Warming shall be displayed on the ‘Notice Board' at appropriate places.

e Security personnel shall be posted at every danger point.

e No unauthorized person shall be allowed to enter into the mine without prior
permission of the management.

s Environmental protection measures such as retaining walls, garland drains & settling
pits shall be made ail around the mine and dumps to prevent water flow towards mine
for prevention of landslide/side fall and siltation etc.

e Al men and machinery shall be withdrawn from the mine and shall be kept in a
compound and safe place.

{Qualified Perscn) (Qualif%erson)
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8.6 FINANCIAL ASSURANCE:
The financial assurance calculation is given in the table befow.

el el 7

Area of land use {in Ha) Net area
The area .
. i considere
S Area put into Add! Area Total Area at | considered for
Type of land use use at the required the end of | as fully recl- .
N ) . calculation
start of plan buring plan the plan aimed and . .

iod iod iod | rehabilitated | mancial

perio perio perio assurance

(a) (b} (c) {d) = (b) +(c) (e) {fi=(d)-{i

1 | Area of excavation 110.6279 4.6972 115.3251 0.0000 115.3251
2 | Storage for top-soil 0.G¢000 0.0000 0.0000 0.0000 0.0000
3 | Overburden dump 1.1158 0.0000 1.1198 0.0000 1.1198
4 | Mineral storage 7.6729 -0.3528 7.3201 0.0000 7.3201
5 | Infrastructure {Office, Rest 2.1080 0.0000, 2.1080 0.0000 2.1080

shelter & pumping station)

6 | Roads 11.8657 -0.3386 11.5271 0.0000 11.5271
7 | Railways 0.0000 0.0000 0.0000 0.0000 0.0000
8 | Green belt 0.0000 0.0000 0.0000 0.0000 0.0000
1 9 | Tailing pond 0.0000 0.0000 0.0000 0.0000 0.6000
10 | Effluent treatment plant 0.0000 0.0000 0.0000 0.0000 0.0000
11 | Mineral separation plant 0.2960 0.0000 0.2960 0.0000 0.2960

12 | Township area 1.8278 0.0000 18278 0.0000 1.827{
13 | Sub-grade storage 14,1172 0.0000 14,1172 0.0000 141172

Total 149.6353 4.0058 153.6411 0.0000 153.6411

Total financial assurance upto 31.03.2018 will be Rs. 3841027 /- @ Rs,25000/- per hectare for an
area of 153.6411 Ha. The above financial assurance will. be submitted in the form of BG by

lessee, D
60
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