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INDIAN METALS & FERRO ALLOYS LIMITED

To

The Member Secretary (Non- Coal Mining)
IA Division

Ref.No.IMFA/MPC/20/41
Date: 15.07.2020

Ministry of Environment, Forest & Climate Change
Indira Paryavaran Bhawan, Jor bagh Road, Aliganj

New Delhi- 110003

Sub: Reply of ADS generated on 01.07.2020 for the project “Sukinda Mines (Chromite)
by M/s Indian Metals & Ferro Alloys Ltd with expansion of production from 3.51
LTPA to 6 LTPA, change in mining technology from opencast to opencast &
underground and establishment of chrome ore beneficiation plant (COBP) of 40
TPH over a lease area of 116.76 ha located at Village- Kaliapani, Tehsil- Sukinda,

District- Jajpur, State- Odisha”

Ref: 1. File no.:- J-11015/204/2015-1A.11 (M)

2. Proposal No. IA/OR/MIN/114264/2007
3. 18th EAC meeting (Non- Coal Mining) dated 22.06.2020 at Agenda no. 2.1

Dear Sir,

With reference to the ADS generated online on 01.07.2020 by MoEF&CC, we are hereby
submitting the point-wise reply of queries generated in ADS.

SI. | ADS queries
No.

Reply

1. Compliance of Standard Terms of
reference as published by Ministry for
beneficiation activity.

TOR compliance of Beneficiation Plant is
enclosed as Enclosure I.

2. Status of extension of mining lease copy
of letter if any issued in this regard
needs to be submitted.

Mining lease has been granted by Govt. of
Orissa for 30 years which was executed
on 04.09.1999. As per MMDR Act 2015,
the wvalidity of the mining lease is
extended upto 03.09.2049. However,
formal application for extension of mining
lease has already been submitted to the
State Government.

Copy of lease deed is attached as
Enclosure Il.
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The Committee is of the view that PH
was conducted on 23.06.2017 and the
modified mining plan that was placed
in PH was approved on 23.09.2016.
Thereafter, two review of mining plan
was approved and PP needs to submit
whether there are any changes made
in the recently approved mining plan
or not. The copy of recent mining
needs to be uploaded on PARIVESH
and changes if any made with
justification needs to be submitted.
The land use mentioned at conceptual
stage needs to be submitted.

There are no changes in the area of the
Mining Lease (116.76 ha.), production
capacity (3.51 LTPA to 6 LTPA), mining
technology involving Opencast-cum-
Underground Mine and Chrome Ore
Beneficiation Plant (40 TPH) in the IBM
approved Review of Mining Plan dated
31.10.2018, modification of review of
mining plan dated 14.02.2018 and IBM
approved mining plan dated 23.09.2016 on
the basis of which Public Hearing was held
on 23.06.2017.

We are enclosing herewith:

1) Table showing comparison of the
production capacity of all three approved
mining plans enclosed as Enclosure lll, 2)
Affidavit mentioning that there is no
change in all the three mining plan as
Enclosure IV, 3) Copy of recent mining plan
dated 31.10.2018 as Enclosure V 4) land
use at Conceptual Stage as Enclosure VI.

PP in the mining plan is mentioned
that the mined out area of band-1 will
be backfilled, but it is not clear from
the same whether IBM has allowed
dumping over the mineralised area.
Further in EIA report the impact due
to additional material handling for
backfilling is not mentioned. It is not
clear whether the dump will be re-
handled or waste material from
opencast and underground will be
directly backfilled in the band-1.
Therefore, a letter in this regard that
IBM has approved the proposal of
backfilling considering the fact that
the band-1 is having minerals at the
time of backfilling. In addition to this
cumulative impact due to all the
activities needs to be submitted.

Mining in Band | is proposed to continue till
the ultimate pit limit (-2) mRL. After
completion of open-cast mining, the mined
out area of Band | will be backfilled upto
114 mRL by the overburden to be
generated during opencast mining of Band
Il and waste to be generated from
underground developments of band I. Since
the mine plan has been duly approved by
IBM wherein overburden dumping has
been mentioned and incorporated in the
plans & sections, hence the arrangement of
dumping the overburden on the exposed
mineral at the bottom of the mined out
area as per conceptual plan has the
consent of IBM.

Underground workings are proposed after
leaving a safe parting of 248 m below the
ultimate opencast pit limit of Band | i.e. (-2)
mRL based on scientific study carried out
by NIRM, Karnataka and duly approved by
IBM.
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After completion of opencast mining of
Band II, the mined out area shall be back-
filled/reclaimed upto 78mRL.

For 6 lakh tones of Chrome ore production,
30,000 CuM of waste will have to be
handled per annum from underground
workings of Band-l inline with the
experience at our another adjacent
underground mine. So, about 510000 Cum
waste will be generated from underground
developments of Band | during conceptual
period. After completion of opencast
mining of Band II, the mined out area shall
be back-filled/reclaimed upto 78mRL to fill
up the void area by about 510000 Cum
waste.

As this is the underground material, so
plantation cannot be made over it. For
which one layer of OB material is to be
spread over it for plantation. So, about
15,000 to 20,000 Cum of leftover OB
material from dump yard is to be rehandled
for rehabilitation purpose by planting local
species.

Relevant pages of Approved Review of
Mining Plan by IBM mentioning that
backfilling is proposed in Band | & Band I
are attached as Enclosure VII.

Cumulative impact due to all the activities
has been evaluated at the maximum
generation of overburden of 11 Lakh Cum
per annum whereas OB generation from
underground operation and OB rehandling
quantity from the dump for backfilling of
Band Il mined out area is much less till the
conceptual period. Hence there will be no
additional impact due to rehandling of OB.
Report showing cumulative impact is
enclosed as Enclosure VIII.
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5. In the EC granted on 24.12.2002 it has
mentioned that no forest land is
involved but now PP has submitted
that there is forest land for which
Forest Clearance was obtained on
22.06.2018. The reason for change in
land classification needs to be
submitted.

The entire ML area was Non- Forest as per
HAL records. Further in accordance to the
MoEF&CC Circular No. F.N0.8-78/1996-FC
dated 10.03.2015, as per the Sabik records
(as on 25.10.1980) the land schedule of the
ML area consisted 115.05 ha. Of Forest land
& 1.71 ha. Of Non-Forest Land.

Hence the forest clearance was obtained
for diversion of 115.05 ha. of Sabik Kisam
forest land as on 25.10.1980 vide MoEF&CC
letter no. F.No. 8-16/2016-FC dated
22.06.2018.

Land Schedule is Enclosed as Enclosure IX.

6. PP shall ensure that the document
uploaded on the Parivesh Portal is
illegible, it has found that some of the
documents including past production
details authenticated by DMG is not
illegible.

Noted.

In view of the above details submitted as per requirements of the committee, we would

request for recommendation of environmental Clearance.

Thanking You.

Yours faithfully,
For M/s. Indian Metals Ferro Alloys Limited

Sr. Vice Président
Head- Minfog Business Unit
Authorised Signatory

Enclosure: As above




Enclosure |
TOR Compliance of Beneficiation Plant



Standards TOR Compliance for Beneficiation Plant

Sr. No.

STANDARD TOR

REPLY

The alternate sites considered, the relative merits and
demerits and the reasons for selecting the proposed site for
the Beneficiation Plant should be indicated.

For techno-economic reasons the chrome ore
beneficiation plant (COBP) is proposed within
the lease area.

No alternative site is examined.

Refer chapter 5 of the EIA report.

Details of the technology and process involved for

beneficiation should be given

Bench scale study was conducted by IBM.
Subsequently IMMT, Bhubaneshwar carried
out detailed study and after examining five
options including gravity and floatation
method, recommended gravity separation
which gave the best recovery and acceptable
study. The recommended process involves
crushing,  screening, screw  scrubber,
hydrocyclone, tabling /falcon concentration
Two tailing ponds are proposed for
sedimentation. Filter press may also be
installed as per requirement. Details of COBP
technique is given at section 2.8.1 section Cin
the EIA report

Location of the proposed Plant w.r.t. the source of raw
material and mode of transportations of the ore from mines
to the beneficiation plant should be justified.

The proposed plant will be located within the
116.76 ha. leasehold area of Sukinda Mines
(chromite) of IMFA for which EC for expansion
is also under process. The area of the
proposed plant will be 1.427 ha. including the
area for the tailing storage area.

Source of raw material for the plant will be
from the subgrade dump (10-30% Cr,0,)
located within the mine lease and sub grade
ore likely to be generated during future
mining. The raw materials will be transported
by the dumpers/trucks from sub grade dump
and mine to COBP.

Detail is given at section 2.8.1 C in the EIA
report.

Location of proposed plant is shown in
opencast conceptual plan given at plate no.
10 of EIA reports.

Treatment of run of mine (ROM) and or of the fines/waste
dump should be spelt out.

6.12 lacs MT of sub grade ore (10-30% Cr,0,)
is stacked which will be beneficiated from the
proposed plant. In addition, sub grade
generated during the course of mining will
also be sent to COBP for beneficiation.




Feed capacity of the plant will be 1 lakh TPA.
25% solid waste in the form of tailing is likely
to be generated every year having less than
10% Cr,0, on a subgrade dump separately
earmarked for the purpose within the lease
area.

Estimation of the fines going into the washings should be
made and its management described.

Entire sub grade ore having less than 10%
Cr,0, containing lumps as well as fines will be
subjected to beneficiation. 90% of the water
will be recirculated within the system and the
tailing will be stacked within a lease area on a
separate dump. The total quantity of solid
waste in the form of tailing will be 25000 MT
PA.

Details of the equipment, settling pond etc. should be
furnished.

Details of the plant machinery and equipment
is given at Annexure 3 section 2 under plant
machinery & equipment in ADS reply.

There are two tailing/settling ponds for COBP
tailings . Details are given at chapter 2 of the
EIA report.

Detailed material balance should be provided.

Material balance is given at figure 2-3 & 2-4 at
section 2.8.1 (C) in EIA report.

Sources of raw material and its transportation should be
indicated. Steps proposed to be taken to protect the ore
from getting air borne should be brought out.

Source of raw material for the plant will be
from the subgrade dump (10-30% Cr,0,)
located within the mine lease and sub grade
ore likely to be generated during future
mining. The raw materials will be transported
by the dumpers/trucks from sub grade dump
and mine to COBP.

Only source of dust in the beneficiation plant
will be crusher where bag filter is proposed to
be installed. Fixed sprinkler ,fixed & mobile
mist gun have already been installed at the
mine site, to suppress dust which may
become  airborne during transportation.
Refer Chapter 4 & Chapter 10 for details.

Management and disposal of tailings and closure plan of the
tailing pond, if any after the project is over, should be
detailed in a quantified manner.

Approximately 25000 tonnes of tailing will be
generated per annum from the COB plant
which will be stored at designated place near
the sub grade dump within the mine lease.
The tailing pond inside the COB plant shall
comprise of two separate chambers, where
the suspended solids will settle in the first
chamber and supernatant water will be
collected in the second chamber and the
same shall be recirculated to the plant for
reuse. Filter press may also be installed for
separation of water from the tailing.




The tailing is likely to contain -10% Cr,0O,
Attempt will be made to explore further
recovery in future. The waste after recovery
will be reclaimed to plantation.

10

The water requirement for the project, its availability and
source should be furnished. A detailed water balance should
also be provided. Fresh water requirements for the project
should also be indicated.

The makeup water requirement for the plant
is estimated to be 160 KLD which will be
sourced from the treated water from the
ETP already installed within the mining lease
area.
Water drawl permission has been obtained
for the entire operation from Central Ground
Water Authority dated 07.04.2016 and
attached at Annexure 8 of EIA report. Water
balance has been given at Annexure 7 of the
ADS reply submitted.

11

A copy of the document in support of the fact that the
Proponent is the rightful lessee of the unit should be given.

The beneficiation plant is being installed
within the mining lease area of 116.76 Ha.
which is valid upto 03.09.2049.

Copy of the lease deed is given at Annexure
1 of the EIA report

12

All documents including EIA and public hearing should be
compatible with one another in terms of the production
levels, waste generation and its management and technology
and should be in the name of the lessee.

The EIA report and public hearing is
compatible with one another in all respects.

13

All corner coordinates of the Unit, superimposed on a High
Resolution Imagery/Toposheet should be provided. Such an
Imagery of the proposed Unit should clearly show the land
use and other ecological features of the study area (core and
buffer zone).

All coordinates of the mining lease within
which the beneficiation plant is proposed
has been superimposed on topographical
Map and is given at Plate-2. The area of the
beneficiation plant is separately marked
within the lease area. Land Use map
showing various details is given at Plate-12
of the EIA report.

14

It should be clearly indicated whether the proponent
Company has a well laid down Environment Policy approved
by its Board of Directors? If so, it may be spelt out in the EIA
Report with description of the prescribed operating
process/procedures to bring into focus any
infringement/deviation/ violation of the environmental or
forest norms/ conditions? The hierarchical system or
administrative order of the Company to deal with the
environmental issues and for ensuring compliance with the
EC conditions may also be given. The system of reporting of
non-compliances / violations of environmental norms to the
Board of Directors of the Company and/or shareholders or
stakeholders at large,may also be detailed in the EIA Report.

The company has a well laid down
environment policy approved by the
management. The Environment cell is
headed by an officer of the rank of Sr. Vice
President(Head-Mining) and has four other
members in the cell comprising of V.P., Mine
Manager, Manager Environment and one
senior officer. Total 42 persons are in the
Environment Management Cell. The Details
regarding organization is given in the EIA
report and details of Environmental policy is




given in Annexure 12 of the EIA Report.

15 Issues relating to Safety should be detailed. The proposed | Issues relating to safety of operations
safeguard measures in each case should also be provided. | within mine & beneficiation plant are
Disaster management plan shall be prepared and included in | jqdressed at Chapter 7 of the EIA Report.
the EIA/EMP Report.

16 The study area will comprise of 10 km zone around the Plant. The topographical Map of 10 Km radius
around the lease periphery has been
prepared which is given at Plate-2, Land
Use map is given at Plate-12 of the EIA
report.

17 Cumulative impact study of both Beneficiation Plant with | Detailed cumulative effect of mining and
suggested mitigation measures as per the study should be | beneficiation plant with suggested mitigation
described. measures is given at Annexure 3 in the ADS

reply submitted.

18 Location of Railway siding with its handling capacity and | The concentrate obtained from the
safety measures should be indicated. beneficiation plant will be dispatched along

with the high grade ROM from the mine
through road and rail. Please refer to section
4.9 of Chapter 4 in the EIA report.

19 Option to provide only silo for storage of minerals instead of | ROM from the subgrade stock yard and mine
open stacking to avoid fugitive dust should be explored and | will be directly fed into the silo to avoid
arrangements finalized justified. fugitive dust. The concentrated ore will be

wet having moisture of 3-4%, therefore, it will
not generate fugitive dust.

20 Land use of the study area delineating forest area, | Land Use map showing forest area,
agricultural land, grazing land, wildlife sanctuary, national | agricultural land, grazing land, water
park, migratory routes of fauna, water bodies, human bodies, human settlements, ecological
.setFIements and other ecological features should be features etc has been prepared and is
indicated. Land use plan ofthe lease area should be prepared given at Plate 12 of the EIA report.
to encompass preoperational, operational and post
operational phases and submitted. Impact, if any, of change
of land use should be given

21 Details of the land for any Over Burden Dumps outside the No outside OB Dump has been planned.
lease, such as extent of land area, distance from lease, its
land use, R&R issues, if any, should be given.

22 A Certificate from the Competent Authority in the State | As per Sabik records the land schedule of the

Forest Department should be provided, confirming the
involvement of forest land, if any, in the Project area. In the
event of any contrary claim by the Project Proponent
regarding the status of forests, the site may be inspected by
the State Forest Department along with the Regional Office
of the Ministry to ascertain the status of forests, based on
which, the Certificate in this regard as mentioned above be
issued. In all such cases, it would be desirable for

ML area consists of 115.05 Ha of Forest Land
and 1.71 Ha of Non-Forest Land. Lessee has
obtained forest clearance (stage IlI) from
MOoEF&CC, over 115.05 ha of forest land,
vide letter no: 8-16/2016-FC, dated
22.06.2018. Forest Clearance letter has been
attached at Annexure 7 of the EIA report.




representative of the State Forest Department to assist the
Expert Appraisal Committees.

23

Status of forestry clearance for the broken up area and virgin
forestland involved in the Project including deposition of net
present value (NPV) and compensatory afforestation (CA)
should be indicated. A copy of the forestry clearance should
also be furnished

As per Sabik records the land schedule of the
ML area consists of 115.05 Ha of Forest Land
and 1.71 Ha of Non-Forest Land. Lessee has
obtained forest clearance (stage IlI) from
MOoEF&CC, over 115.05 ha of forest land,
vide letter no: 8-16/2016-FC, dated
22.06.2018. The NPV of Rs 8,39,86,500 as
demanded by Forest Department vide letter
no 4655/5F(Misc)/2015 dated 16.052015
has been deposited through SBI vide UTR no
SBINR520150520115201024 on 20.05.2015.
Forest Clearance letter has been attached at
Annexure 7 of EIA report.

24

Implementation status of recognition of forest rights under
the Scheduled Tribes and other Traditional Forest Dwellers
(Recognition of Forest Rights) Act, 2006 should be indicated.

Not Applicable. There are no forest
dwellers in the Plant area.

25

The vegetation in the RF / PF areas in the study area, with
necessary details, should be given.

EB report is a part of Chapter 3 heading
3.12 Biodiversity.

26

A study shall be got done to ascertain the impact of the
Project on wildlife of the study area and details furnished.
Impact of the project on the wildlife in the surrounding and
any other protected area and accordingly detailed mitigative
measures required, should be worked out with cost
implications and submitted.

The study has been done for ascertaining
the impact of the mining project on
wildlife of the study area with suggested
mitigative measures have been
incorporated in the EIA report in chapter
4 Para 4.10 Biological Environment.
There are no National Parks, Sanctuaries,
Biosphere Reserves, Wildlife Corridors,
Ramsar site Tiger/Elephant Reserves
existing within the study area. The study
of flora fauna within study area have been
carried out and detailed under heading
3.12 Ecology & Biodiversity in chapter-3
Baseline study.

27

Location of National Parks, Sanctuaries, Biosphere Reserves,
Wildlife Corridors, Tiger/Elephant Reserves/(existing as well
as proposed), if any, within 10 km of the mine lease should
be clearly indicated, supported by a location map duly
authenticated by Chief Wildlife Warden. Necessary
clearance, as may be applicable to such projects due to
proximity of the ecologically sensitive areas as mentioned
above, should be obtained from the Standing Committee of
National Board of Wildlife and copy furnished.

There are no National Parks, Sanctuaries,
Biosphere Reserves, Wildlife Corridors,
Ramsar site Tiger/Elephant Reserves.

28

A detailed biological study of the study area [core zone and

Details of fauna existing within the study




buffer zone (10 km radius of the periphery of the mine
lease)] shall be carried out. Details of flora and fauna,
endangered, endemic and RET Species duly authenticated,
separately for core and buffer zone should be furnished
based on such primary field survey, clearly indicating the
Schedule of the fauna present. In case of any scheduled- |
fauna found in the study area, the necessary plan along with
budgetary provisions for their conservation should be
prepared in consultation with State Forest and Wildlife
Department and details furnished. Necessary allocation of
funds for implementing the same should be made as part of
the project cost.

area are given in Heading 3.12 Ecology &
Biodiversity in chapter-3 Baseline study.
Necessary Conservation plan along with
budgetary provisions for their
conservation has been approved by the
Chief Wildlife warden. The approval letter
is given at Annexure-9. It is duly
implemented and measures have been
taken to ensure the protection of the
species and help it thrive in the area.

29

Proximity to Areas declared as 'Critically Polluted' shall also
be indicated and where so required, clearance certifications
from the prescribed Authorities, such as the SPCB/CPCBshall
be secured and furnished to the effect that the proposed
activities could be considered.

The proposed project does not fall within
10 Km radius of any “Critically polluted”
area and also it does not come under the
“Aravali Range”

30

Similarly, for coastal Projects, A CRZ map duly authenticated
by one of the authorized agencies demarcating LTL. HTL, CRZ
area, location of the unit w.r.t CRZ, coastal features such as
mangroves, if any, should be furnished. (Note: The Projects
falling under CRZ would also need to obtain approval of the
concerned Coastal Zone Management Authority).

Not Applicable

31

R&R Plan/compensation details for the Project Affected
People (PAP) should be furnished. While preparing the R&R
Plan, the relevant State/National Rehabilitation &
Resettlement Policy should be kept in view. In respect of SCs
/STs and other weaker sections of the society in the study
area, a need based sample survey, family-wise, should be
undertaken to assess their requirements, and action
programmes  prepared and submitted accordingly,
integrating the sectoral programmes of line departments of
the State Government. It may be clearly brought out whether
the village(s) located in the lease area will be shifted or not.
The issues relating to shifting of village(s) including their R&R
and socio-economic aspects, should be discussed in the
report.

This is an expansion project without
addition of any land and there is no
habitation within the lease area hence no
R&R is applicable.

Surface rights for entire lease area has
already been obtained by PP as given at
Annexure-3 of the EIA report

32

One season (non-monsoon) [i.e. March-May (Summer
Season); October-December (post monsoon season) ;
December-February (winter season)] primary baseline data
on ambient air quality as per CPCB Notification of 2009,
water quality, noise level, soil and flora and fauna shall be
collected and the AAQ and other data so compiled presented
date-wise in the EIA and EMP Report. Site specific
meteorological data should also be collected. The location of
the monitoring stations should be such as to represent whole
of the study area and justified keeping in view the
pre-dominant downwind direction and location of sensitive
receptors. There should be at least one monitoring station

The baseline data of one Season
(Pre-monsoon) was collected from
October 2015 to December 2015 and has
been revalidated in October 2018. Please
refer Chapter-3.

Further as per Direction of MoEF&CC an
additional one month baseline in the
month of Nov 2019 has been collected
and is given in the ADS reply..




within 500 m of the unit in the pre-dominant downwind
direction. The mineralogical composition of PMI10,
particularly for free silica, should be given.

33

Air quality modeling should be carried out for prediction of
impact of the project on the air quality of the area. It should
also take into account the impact of movement of vehicles
for transportation of mineral. The details of the model used
and input parameters used for modeling should be provided.
The air quality contours may be shown on a location map
clearly indicating the location of the site, location of sensitive
receptors, if any, and the habitation. The wind roses showing
pre-dominant wind direction may also be indicated on the
map.

The combined study on Air quality modelling
for mining as well as COB plant with respect
to PM2.5, PM10, SO2, and NOx has been
done and it has been observed that there is
no significant impact is envisaged. This is
covered in chapter-4. The AQ report is
attached at Annexure 25

34

The water requirement for the Project, its availability and
source should be furnished. A detailed water balance should
also be provided. Fresh water requirement for the Project
should be indicated.

The makeup water requirement for the plant
is estimated to be 160 KLD which will be
sourced from the treated water from the
ETP already installed within the mining lease
area.

Total water requirement for all operations
including mining, sprinkling, beneficiation,
plantation, domestic is estimated at 1240
KLD comprising of 240 KLD drinking and
domestic use, Water for sprinkling & dust
suppression will be 710 KLD, Plantation 100
KLD, Chrome Ore Beneficiation plant make
up water will be 160 KLD and others 30 KLD.
Water demand will be fulfilled by existing
bore well and ETP treated water within the
mine lease area. Water drawl permission for
withdrawing of 3500 m?/day (240 m3/day
from borewell and 3260 m3/day through
mine seepage) has been obtained from
Central Ground Water Authority dated
07.04.2016 and attached at Annexure 8 of
EIA report. Water balance has been given at
Annexure 7 of the ADS reply submitted.

35

Necessary clearance from the Competent Authority for drawl
of requisite quantity of water for the Project should be
secured and copy furnished.

Permission letter from CGWB for
drawing water is attached as

Annexure-8.

36

Description of water conservation measures proposed to be
adopted in the Project should be given. Details of rainwater
harvesting proposed in the Project, if any, should be
provided.

90% water will be recirculated in the
beneficiation process. Thus makeup
water requirement will be only 160 KLD.
The rain water accumulated in the pit
and quarry water after treatment in ETP
is being used for sprinkling and green




belt development as a  water
conservation measure. The
rainwater in the pit is also getting
recharged in the ground as the strata are
permeable. Rain water harvesting pits
are installed which helps in recharging

the groundwater. Water conservation

stored

measures are detailed in the EIA report
at EMP given in Chapter-9.

37

Impact of the project on the water quality, both surface and
groundwater should be assessed and necessary safeguard
measures, if any required, should be provided.

Beneficiation plant will not adversely
impact surface or groundwater. Mining as
well as beneficiation shall be done keeping
all the safety procedures in mind.
Anticipated impact on the water quality
both surface and groundwater have been
assessed and mitigation measures are
suggested & provided in Chapter-4 Para 4.5
Water
contamination of the downstream water
body an ETP of 8640 KLD has been installed
for treatment of effluent before discharging
the water into the Damsal Nala. There is
proper management of Run-off from the
constructing settling pond,
retaining walls built along OB dump,

Environment. To avoid

mine by

Sub-grade dump and fines dump.

38

Details of any stream, seasonal or otherwise, passing through
the lease area and modification / diversion proposed, if any,
and the impact of the same on the hydrology should be
brought out.

There is no river or water body flowing
across the mine site.

39

A time bound Progressive Greenbelt Development Plan shall
be prepared in a tabular form (indicating the linear and
guantitative coverage, plant species and time frame) and
submitted, keeping in mind the same will have to be
executed up front on commencement of the project. The
plant species selected for green belt should have greater
ecological value and should be of good utility value to the
local population with emphasis on local and native species
and the species which are tolerant to the pollution.

Progressive Green Belt plan is provided in
Chapter 9 of the EIA report. Details of
Existing plantations done by PP from
1999 to till date are given at Annexure
no. 14.

Existing Plantation details have been
covered in brief and proposed plantation
during plan period are given in EIA
Chapter 4 under heading 4.12
Plantation/Afforestation Programme

40

Impact on local transport infrastructure due to the Project
should be indicated. Projected increase in truck traffic as a
result of the Project in the present road network (including
those outside the Project area) should be worked out,

Projected increase in truck traffic as a result
of the Project in the present road network
has been studied and capability of existing
road w.r.t. Incremental load has been




indicating whether it is capable of handling the incremental
load. Arrangement for improving the infrastructure, if
contemplated (including action to be taken by other agencies
such as State Government) should be covered.

worked out. It has been found that the
existing road network is sufficient to handle
the increased transportation of mineral ore
produced after expansion of mine.

Impact of transportation after the expansion
will be minimal. Detail is given in Ch-4
heading 4.9 Transportation

41 Details of the onsite shelter and facilities to be provided to A mine office, rest shelter and first aid
the workers should be included in the EIA report. center have already been constructed at
the site of mining. Details are given in
2.11.3. in Chapter 2 Proposed
Transportation and Infrastructure

42 Occupational Health impacts of the Project should be Existing and proposed measures towards
anticipated and the proposed preventive measures spelt out Occupational health and safety to
in detail. Details of pre-placement medical examination and maintain a safe and healthy work
periodical medical examination schedules should be environment have been detailed with
incorporated in the EMP. The project specific occupational budget estimation. Rs 8 Lakh per annum
health mitigation measures with required facilities proposed has been provided as a recurring
in the mining area should be detailed. expenditure for dealing with

occupational health impact. Details are
given in EIA report in Chapter 7 under
heading 7.8 Occupational Health

43 Public health implications of the Project and related activities | Public health implications of the Project
for the population in the impact zone should be | have been studied and the Detail is given in
systematically evaluated and the proposed remedial | EIA Chapter-7 para 7.8.8 Public Health and
measures should be detailed along with budgetary | safety with budget allocations.
allocations.

44 Measures of socio economic significance and influence to the | The CER budget has been provided as per
local community proposed to be provided by the Project | the provision of OM dated 01.05.2018. The
Proponent should be indicated. As far as possible, | head wise expenditure is given with the ADS
guantitative dimensions may be given with time frames for | reply of point no 12 and attached as
implementation. Annexure 11 of ADS. The Details of

significant Welfare Activities to be taken up
by the Company under Corporate
Environmental Responsibility are given in
EIA report Chapter 7 heading 7.7 Corporate
Environmental Responsibility

45 Public hearing points raised and commitment of the Project | The public hearing minutes and the
Proponent on the same along with time bound Action Plan to | compliance of the same is given at
implement the same should be provided and also | Annexure-no. 18 of the EIA report.
incorporated in the final EIA/EMP Report of the Project.

46 Details of litigation pending against the project, if any, with There is no litigation against the

direction /order passed by any Court of Law against the
project should be given.

proposed beneficiation plant. However,
there are three litigations pending
against the mine which are as follows:




i) Case no. RA No. 22/46/2018/RC-I has been
filed before Hon’ble Mines Tribunal, New
Delhi. Matter reserved for orders.

(ii) Case no.- WP (C) No. 1382/2017 has been
filed before Hon’ble High Court of Odisha,
Cuttack against demand of land
premium/ land cost towards sanction of
government land for the purpose of
Compensatory afforestation in lieu of forest
land diverted for non-forest purpose. Land
premium deposited in a separate escrow
account as per the direction of the Hon’ble
Court. Final hearing awaited.

i) WP (C) No.3996/2016 filed before Hon’ble
High Court of Odisha, Cuttack, in relation to
filing and processing of Application for Forest
Clearance under Forest Conservation Act,
1980, in respect of land recorded as forest
within the mining leasehold area on or after
25.10.1980 as per SABIK record.

Status quo order dated 03.03.2016 and
subsequent extension in relation to operation
of mines is continuing. However, vide
Affidavit dated 20.11.2018, IMFA filed the
copy of Stage — Il Forest Clearance dated
22.06.2018. Matter is pending for final
disposal.

47

The cost of the Project (capital cost and recurring cost) as
well as the cost towards implementation of EMP should be
clearly spelt out.

The project cost for the beneficiation plant
is estimated at Rs 40 crores which will be
part of the entire project involving opencast
& underground mine estimated at
Rs.394.45 Crore. The details of the project
cost is given at Chapter 2 & EMP cost is
given in Chapter 9 of EIA report.

Capital Amount of Rs 73.5 Lakhs and
Recurring expenditure of Rs 87 Lakhs per
annum have been provided under the
various heads of Environment management
plan.

48

A brief background of the Project, its financial position,
Group Companies and legal issues etc should be provided
with past and current important litigations if any

M/s Indian Metals & Ferro Alloys Limited is
India's largest, fully integrated producer of
ferro alloys with 187 MVA installed furnace
capacity backed up by 262.5 MW captive
power generation capacity (including 4.5 MW
solar) and extensive chrome ore mining
tracts.

a) Project Cost: Rs 394.45 Crores (Rs. 354.45
crores for underground mining and Rs 40




crores for COBP).

b)M/s Indian Metals & Ferro Alloys Limited
c)Nil

d) (i) Case no. RA No. 22/46/2018/RC-I has
been filed before Hon’ble Mines Tribunal,
New Delhi. Matter reserved for orders.

(ii) Case no.- WP (C) No. 1382/2017 has been
filed before Hon’ble High Court of Odisha,
Cuttack against demand of land
premium/ land cost towards sanction of
government land for the purpose of
Compensatory afforestation in lieu of forest
land diverted for non-forest purpose. Land
premium deposited in a separate escrow
account as per the direction of the Hon’ble
Court. Final hearing awaited.

ii)WP (C) No.3996/2016 filed before Hon’ble
High Court of Odisha, Cuttack, in relation to
filing and processing of Application for Forest
Clearance under Forest Conservation Act,
1980, in respect of land recorded as forest
within the mining leasehold area on or after
25.10.1980 as per SABIK record.
Status quo order dated 03.03.2016 and
subsequent extension in relation to operation
of mines is continuing. However, vide
Affidavit dated 20.11.2018, IMFA filed the
copy of Stage — Il Forest Clearance dated
22.06.2018. Matter is pending for final
disposal.




49

Benefits of the Project, if the project is implemented should
be outlined. The benefits of the projects shall clearly indicate
environmental, social, economic, employment potential, etc.

The proposed beneficiation plant will be very
useful for the conservation of mineral which
will beneficiate the sub grade ore to make it
saleable. Other benefits from the mining &
beneficiation project are as under:

Social: IMFA is committed towards welfare
activities of surrounding areas through
peripheral development and CER activities.
Impetus to the agriculture sector, physical
infrastructures like roads, railways, electricity
generation- Improvement in social
infrastructures like education, health sector,
water supply and training etc.

Economic: The company will provide
direct employment opportunity. It will
meet the rising demand of chromite Ore in
the country thus increasing revenue for the
state as well as country.

Environmental:

Regular Monitoring is and shall be done
during the process.

Employment  potential: The maximum
strength of direct employment will be 921
including managerial, Technical, skilled,
semi-skilled and unskilled including 712
existing employees. Besides there will be
indirect employment on account of
transportation, canteen, repair shop, security
etc.

50

Besides the above, the below mentioned general points are
also to be followed:-

a) Executive Summary of the EIA/EMP Report

b) All documents to be properly referenced with index and
continuous page numbering.

c) Where data are presented in the report especially in
Tables, the period in which the data were collected and the
sources should be indicated.

d) Project Proponent shall enclose all the analysis/testing
reports of water, air, soil, noise etc. using the
MOoOEF&CC/NABL accredited laboratories. All the original
analysis/testing reports should be available during appraisal
of the project

Complied with

Complied with

Complied with

Complied with




e) Where the documents provided are in a language other
than English, an English translation should be provided.

f) The Questionnaire for environmental appraisal of the
project as devised earlier by the Ministry shall also be filled
and submitted.

g) While preparing the EIA report, the instructions for the
proponents and instructions for the consultants issued by
MOoEF&CC vide O.M. No. J-11013/41/2006-IA.1I(I) dated 4th
August, 2009, which are available on the website of this
Ministry, should also be followed.

h) Changes, if any made in the basic scope and project
parameters (as submitted in Form-I and the PFR for securing
the TOR) should be brought to the attention of MoEF&CC
with reasons for such changes and permission should be
sought, as the TOR may also have to be altered. Post Public
Hearing changes in structure and content of the draft
EIA/EMP (other than modifications arising out of the P.H.
process) will entail conducting the PH again with the revised
documentation.

i) As per the circular no. J-11011/618/2010-A.1(I) dated
30.5.2012, certified Report of the status of compliance of the
conditions stipulated in the environment clearance for the
existing operations of the project by the Regional Office of
Ministry of Environment, Forest and Climate Change, as may
be applicable.

Complied with

Complied with

Complied with

Complied with

Certified compliance report of the
mine has been obtained by RO,
MOoEF&CC, Bhubaneshwar vide letter
no. 101-409/08/EPE dated 06.12.2019.
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1
o

not exceeding rates of land revenue
and cesses for pulttvated lands and

waler rent at the rates 23 may fived
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fcoin Linse 60 time pe.-r' anmum, per
hectare of the area so occupied or

nsed and so in proporicn for any’

r

mhsslhun:i-]';.ﬁ;:tamduriugthe |

pencd from the comimencement of

such occupalion or used il the

-

area shall cease fo be so occupied or

7y
o
f@f |
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used amd shall as far as possible
resloce Lhe surface Jand 5o used to it

anginal condition, Surface rent and

- s . i

waler m‘?f Ehﬂ-ﬂ'dl‘.“lﬁ ipuir.]’-"
k4 . L

»

Jk

* . ' N H é"
hercinbclore  detailed,, in dau.':‘-é*l,.

a5 y

ey

- o

LI . -
PROVIDED ‘THAT ~NQ”uch

el
rentfwaler rale shall b payable
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used and shall a8 far as possible
testore the surface land so usad to its

onginal condition. Surface rent and
- $oa - - '-'""_ﬁ‘\

waler rawf shall “be paid"
f. . .':I -7 . .
hercinbefore detailed._in claﬂu&éf )
4. -.__r"j, r. F

' f*.-r
PROVIDED THAT HDF‘;,?EL::h

e TR

rentfwater rate shall be payable in

Coni....
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respoct of the otcupation. and use of

the area comprsed in any roads or

L

r

ways lo which the pubitc have full

'
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siph of aceess. . o
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Feer o of
* ropalties i be freg
frown oduotion ofe

PART Vi

PROVISIONS RELATING TO

BENTS AND ROYALTIES

r

The remt, water rale and Toyallies

mentioned in Part ¥ of this Schedyle

shall be paid Fﬁ_‘_ae from  any

[RLI ' L

[ b . L]
"

o, oL "
dc:]uctl.ﬂits'-_ur; 40 Lhe Stale

- ,g_ ¥ T
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Governement al  Jajpus Road
Sub»-Treasury and such mannsr as l.hE
Setale Covernment may presonbe
PROVIDED ALWAYS and it is

hereby agreed dhat Rs.2,p00/- the

S
Lalawes standing 10 die gredit of ihs

lessee/lessees on . account of the

Conl....
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deposit made by

A licenseafLicensees over an  area

whieh inclded the said h;dsﬁm

harﬂailfndmdaccaptedl:rrﬁlp

W, -

Govemmeit in satisfaction ™
- " . . -": "1',".
rems ang rovallies fim;ntinmd in Part

W until they reach that amuunt

Cont.
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For the purposes of computing the

said royaliied the iesseedlessees shall

-'.I N

- . L]

¥ - -t
keey a corect accoant %i‘ the

. -
v '

duspoiched. HM‘M as woll a3

the weipght of tive minecal/minerals in
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Wit g -t Th ae e

B

siock or in the process of export may
be checked by an officer authorised
by the Cenleal or StateI {3overnment.

*+ (2) Notwithstanding any proof
that may be pioduced .hjf the
icsseo/lessese u_lf _sa.la ai p_it.'-s imouth

of e ore at any lower prive, for the

ont....
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purpose of calculation of royalty, tye
sale price at llie pit*s mouth shall be
valviilaied back fiom the pncre o the
ore ol recopuised markefs for the ore
i the  counlry. The Slate
Gq:-w:ruumen_t_#a:fll déclare from timo

L] 27

1o lime the Commercial Bulleting or

Comd....
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Wt

.. e Goverument  Statistical Bulleine .
{_“ bram which the prevailing price shall
r
: . ' e ascenained I“pr-ull:hn important
; - . ’ J-' . . [ _. N -
. o R :
; ma_rl&;;."ta for the ouinerul, '.l._'liq‘ State ' ]

: I 'I - -_-1 -

i Governmenl shall aiso gec!arﬁ~ﬁ'mn
. .. . : N N ll‘i- uﬁ
. - . ™ .
U lime 1o fme what théy oBnsider fair
3 . - -_- - . .- .H
P price of the mineral at the mavket ot :
: Cont...,
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markets rccogmised by the trade and

also what [hey consider fair ransport

_"'-l-' | T . I - .
and handlisig charges for the migerad

N . |::
4 . . H

From the pit’s head lo (e :mpnr&an?
' j..r_‘-r,J
Leific

H‘.. . . iy . .

markets either in gendial or s
tmﬁi'-l' LU Y LR .

g I_"..E-'- 1‘4’:{:., .

nunes. The highest price ot pﬁ'g head

on U basis of such prices and
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AMMERTITUEL AT

Irzusporl and handling charges

shalf be laken a3 the sale price at

HE . -
pis meulh. -~ .

) ‘iu..
LI .';
o , -
.

- - r -

(k) For the pm:p-ua:ﬂfnwgmmthe

e b wipr T
said ruysliics the' ghality-of ihe ore

eliall be ascertamed as Toflows:
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Tle tesscc shall, beforo despateh,
whelher the ore has been sold at site

ar nat, or bafore beneliciation shall

gracde the ore inte such- qualiies as
e ] L

[
-

may be prescriﬁbd't.‘ﬁjr the -Statc
Government and cvery consigoments

Cont....
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despatched or sent for bonehaalion:

shall nol contam ore of more than

one sach grade. The lessee shall
produce evidence of analysis of aech

¢
consignment despatcherd or sold or

beooliciated by laboratory
|

recogmised m the trade for swch

ont....

-
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L analysis wilin iwo months of the
-
i sate, despatch of bepeficiation and
2
such znalysis seporl which shall
; conlain analysis of lthe watious J
R ' faciors which the St:ale G.mmment - v
moy spesify In ll1;js behalf shail be
. lakent  subjest 1@ the Followang
. _ Cont.
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provisc as the quality report for

assessing  quality of the COre;

- - . n,
-
[

N

PROVIDED Uyt the fessor mdy take

i .
wul  soplas T of “the ore  sofd, |
. o
despatched or. l?euaﬂ:ijgiedr

Lt B Y

- ]

ihe | same nn:.ﬂyséd ithrough 2

recopnised ANALYST in case such ]
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ARNALYST  discloses & more

[avourable quahly Yor te lcssor,

# . o
adept such quallty for computation of -
i

. '
H [

e s 1ovalty aod in addition,  if .:'

wuch analysis report  discloses 3

' e

L]

.
r

dilferohos of one per cont of maee 1

the cuality of high grage ore, of {wo
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Percent o wore in the case of baw

Hysis

uade ore, the cost of such

tir  Jessor shell also  be

by

reenverable from the lessce.

Foyalty

other
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remd,
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ST THAD

muter e lenns and condibons of

these preseds be not paid by the
lesseeslessees within the prescribed
finie, the same, together with simple

interest duc theeeon at, the rate of

-

pwenly [owr percent ™ per in afnnm

inay bo recoversd on a certifiente of
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such oflicer as may be specifisd by

; ot the State Government by general of
B speciel order, in the same waone as

2 Fn an arresr of lang revenuc.
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PART Y1

THE COVENANTS OF THE
LESSEELESSEES -

+

I Tbe lessoetlessees shall pay the rmt

]
L

waler rote and myaltics reserved by
' _I ';_._‘ .
LI | .

s dease al ml;-l;ime:s_ and in the
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L0 LYUED ATTORMET:

manner prowded PARTS V and

Vi of these presents and shall also

discharge all taxes, rates,

i -

pay ands
;

ASSESSMEnts and img-nsiﬁqn;

whatsoever hcmgm the napnt ﬂi.

publio demands which shall froem
S
Grae to time be charged, agsessed ot

f
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ipused Uy the  authority of the
Coniral and State Governments upon -

or in reapest of the premizes.and

works of the lesseedessees 1o .

kL

-

Y=y Fr T

common  with ofher premmcs and

works of a like natue except - °

demnands for land revenles. .

Cn:rnl.'...
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Reep Bedendary
mearhs mt pood
corder.

LT,

TARNBTITUEL ATTORNET-

Tle: lesseedlessens shall at kisithedr

Wi expense creck and at . all times
aintuin and keep in repair boundary

marks and pillars according  to the

demarcation to'be shovn in the plan

antiexed 1o this lease. Such marks

Cont. ..
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- Fo comimerice 1
k. frerasions within

'.':-_' @ year amd swork

. i o2 wearhumpary-fifus

LT

m“ HETHLS & FEN™O £ LTh

\ . Y
AT I IMER AV TORNETY

and pillars shalt be sufficiently clear

of the shrubs amd other uh'.fuucﬁms

i "

as o anwﬁsy identification. 1 7\
o B Y

'
L

The lesseeflessees shall commence

operation within- cne year from the

dale of exeoution of the leass and

Coni....
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shall theteafter at all timas duning the

walinuance of this ]l::as;ﬁsarr.h for,

- -

- + 4 -
Iy . 2

win, work and- develop, e sud -
. v _

rtinerals without " volintary

L]
. '

intermission  in‘a Jskilful and
warkman-like manner and a3

preseribed  under clause 12

Cond....
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withowt doing. o

Lherernaller

Sy

(4]

perutitling

‘be  dope,

unnecossary or avoidable damage to

the surface of e said lands or the

her

Idings, siructures o ol

b

CIOPS

propecty therean

For the purposes of

the

ins shall mclude

this clavse opetal
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o inderamify 4
- Government apaingg
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4 il véatms,
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Mot INDIAN MET*LS b FEA™G LT,

HNATI U LD Al TORREES

eleclion of machinery, laying of a

ramway or constreclion of a road in

connection with the muine.

N 1-.- *;" - .
The lesseeflessees. shall make and E

pay such reasonable satisfaction aid

compensalion as may be assessed by |

Cont....
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lawlal ambecity i -accordance

. - b
. o , ro. . ) h X
with the Jaw in foree on the subiject
v .- i .':':‘-E' FI H
e ' - L

for da;n'agt,' injury of

- .

disturbance whith-mdy be' done by

wr

granted by 1his lease and shall

indemnify and keep indemnifisd folly

. Cont....
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and completely the Stakes

Govenument against. all caims which

. 1,

nmybcumﬁebf'myﬁermnm

PErSONS in r-:s]:r;b_c:t.: of amy - such

L]

damage, injory of "disturbance und

all costs and expenses in conmmection

Uverewilh.
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Yo securz and Azep -
im geod condition
I"u' jﬁ-ﬂfﬂ, ele.

P& BDLAM peTops & FER™D o L,

SITITUED ArTonneT,

The lessesflessees shall dunng the

subsislence of this  lease wall and

sufbiciomly secure and keep open

with timber or other durable means |

5 i

it pits, shafis and w.urkings thal may . e

be made or used in the said lands . :

-

- Cont._ ...
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Jot WIERN MFT LS & FFR"

T LTE.

LOMETITUEDR AFYTOoRNEL

and make and maintam  soffickent
Fences to the satisfaction of the State
Guye.mmmt round every such pit,
shafl or werking whether the same

1z abamdonrcd o u::rt.a_r.m:l shall duoog -

- L]

thg. gayn i ccp all workiogs in :
4 3 I}-F'qm;4¥lfﬁ5}u E

L |

the said lands excepl such ag may be ' .
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7ee  fom

avandoned aecessible

_ water andd foul air as far as possibie.
Bt . .

o Sireagthen md 6. The |lesseeflessees shall strenpthen

sugpert fhe wine Lo
HEACSELAIY EXFE I
' and support 10 1he satisfaclion of

b

the =~ "Rhilway - Adminisiralion

KT

cancenws of the Siate Government,
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FASTITUEY A TORHEYLS

as e case may be any ot of (he

mung which in J:tﬁn;:rtmm TGS
such sieengliening ot support }pr the

b

.7 ti

safsty of ahy fliferay, 'rm-rvqir,

canat, road angd f“amr_ﬁﬂ-mr public

wirk s of sifuclires.
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The lessee/ lazsees shatl aliow any

a.I . .
officer authonised by- the Central

L

Goverminent or (He Sials Government

in that behalf to entei upon (ke

.L !
premises  intluding  any  building,
excavation or kand comprised i the

Cont....
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HULAN WETALT B Fiigss

SR LIUED A

izase for (e pupose of inspecting,
CRAARGIUE,  Swveyiny, prospeciling
and making plans thereof sampling

and collecting any dain and dhe

lesseel 'Icsseds__ shali writh propet

person ::mp]l:l)réh by the

"

lesseailessees and scquaioted with

Cont, ...
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the mines and work effectually assist

such oflicer, agenls, scrvants and

-

worlouen in conducsing every such

inspection and shal! afford them all
faciliies, informafgn connected wath

he waorking of the mines which they

may reasonably require and also

Conl, .
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shall and  will mnﬁ:un_n e and

abserve all orders and regulations

Govermuents g5 the result of such

inspedlion or otherwise may, from

¢

Lisne Lo lune, se¢ fit (o 1mpose.

’ Cont. ..
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READIAK MET LS & Femni, s L.
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NROTITUED ATTORMNET.

The  lessenflessess shall  without
delay  send to  the Deputy
Commissioaes/Collector a report of

any accident causing death of serious

-l'""l.-'-i'“-"‘r

i,

L1 .
Ty

propeny or seriously affecling or

Comni....
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endangesing iife or piopesly wiudh

r'ii?' may ocowr @ the course of the
o
-:’_“'::1 ' , operations unde: s base.
%
b
v report Q, “Fhe Jesseed|ngsees chall repost (o the
; ixconery
¥ -r.lfq:ﬂ'flfr i
: ke ats. Zrate Govermmiesl dhe discovery in

ihe leased mea of any minetal - pot
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specified in (he lease within sixty
davs of such diseovery along with
ull particulass of the nature and
nosilion of each such find If any

inineral wot specificd in Lhe lease is

discovered in the lcaaﬂd area, the

lesscoflessees shall mot win and

Conl. ..
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T frerp rroords
wihal A oCUHHLY
regerding

PreseEctivi

and erpfopacs
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HHE
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19,

W
1

disposs of such rriners) unfess such

-

mineral i3 Sncluded i the leme or a

T |
-

. v, ! . 1
separaly e is nbflfn;d thenzion.. -

The lassecfiescees shall at afl time
Jduging Lhe sand lerme keep ar cause D

be kept at an office to be siwated
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ADRSTITUED ATTERNEY

upoit oF near the said Eands corpect

and intellizibie books of accounts

wiuch shall’ contain a-::umatﬁ shines.

showing from'tiroe 10 Lrne ;-

.
a

(1) Quantity and ‘Quality of the
said manerabiniinerals realized from

the zaid lands.
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(1) Quan!it;.-r_l of the vanmm

(3)

qualiltes of ores beneficiated

L}

ot corverted (for example eoal

’

N

converted iufo coke).
Quanuties  of ~ the vanicus

qualiies of the  said
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nuneralfminetals  sold  aod

exporied scparately.

{4} COuantities of the vanous

qualilies  of | the  sau

mineralfiinerals  otherwise

disposed of and the manner

5

and purpose of such disposal

Conf._..
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qualifications and. pay of the

techn:cal personne,
(7} Such other facts, particulars

and chcuwmnstances as  the

i

W I

Central. - -~ er the State

Governunents may from time

to e require and shall also

Ll
W
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The proces and all other

particulars of ajl sales of said
mineraliminerals

(6)  The sumber of persons

cmployed in"-f.ha_"-mines or

r

woiks or upon the gaid lands

specifying nationality,
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furmish free of charge to such

-~
uﬁm’rzfs_ and at such hnrcs as
-r o+ . '.*
. - R I.
the Ccnti*éi, and © State
[

Governments may appeint true

L iﬁhﬂ-’?ﬁﬂ'ﬂthﬂm' of ail or

- l:‘.,

any such books of accounds

and  such wformation  and
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FRMETIFUED ATTORNET-

£

retums o all or any of the

oAlters aforesapd asﬂw.e Slate

L L] L
+

Government may prescribe

and shall af ail seasonable

- (LI}

tirmes aflow such officers as

the Centyal Govemment ot
b "'r:"-!"h

State Governmment shalf i that
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et
ETMNTETI AR ATTORNE T

beball appeint to enter nfo

and have Oee access to the

said officers for the purpose of

examining and inspecling the

said books of accounts, plans

t S

nnd rc::n‘rd'!.‘;,'ﬁnd"_ to  make
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exlracis therefiom.

The lesseel fessoes  shall  at all
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lans and sections of the mincs in the
siwd lands. They shall show all the

opcrabions, and wn:rrkill_]gs and all the
- £
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renchics, pits and. drillings made by

lamyf 182y i the 'dul,r:rss of operations

carncd on by him' them under e

lease, foults and other disturbances
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encountered and peological ula apxi
all such plaas and sactions shall be
amended and Slled wp by and Fom
aciual serveys 0 be made for tha

parpose at the end of Lwelve months

L

s
-

-
of any period spdicifi=d Foan tims o

time and the Hescecfessees shall
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fumish frge of charge to the Cegbral

and Siate Governbicnts wue and
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comect copies qf such phans and
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seetions  whenever ;- beduired,
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Accurzte recsids of all trenches, pils
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and dllings shall show -
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a) The subsoid and strata Huroupl

which they pass.’

F T Hl;; nnngral encouniceed.
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-

::‘}. Any other 'm;la-tlarl 65 intarast
and all data Irequiré:d by the
Central ' and State
Goverpoents, from ume 1o

lime.



Vhe lessceflessees shall aflow any
officer of the Cenwal or the Slate

Governunen|,. aulhonised in this

behalf by the Central Governmen, to

inspect the same at ail repsanable
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lintes. Hﬂa’llicy thall alse supply
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Ciovermnent/the Coral Controller/the

Dimcm:aﬁrm::ml, Geolegical Surw:::.—

of ludia  (he Euntr;aller Crenaral

Desefiny Buieay of Mines, g

cnmpnsilé.‘plan of the arcq shcwing

hickness, dip, inclitiation, efe, of ail
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the seans a; aiso U guantily of

wsCives qualty-wise,

1PA. The lesgtea shall pa}-.a Wi
net less than the mirimum

wage  prescribed by  the
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-

Centzal or Sizfe Gfm:unnnt,
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- front wwne to timne.

Cont....

“'rlll
il
f 7”

QALLICTOR, Fa LUH

HEETALS 3 Fetin A LT,

SUBATITUED ATTORNY Y

[ S —

- — ——

===~ Kl

L R



L rerrwd . || P SR ——

HE. Fhe lessee shalf comply with

provisions of e Mines Acl,

1932 and t];_e mle.g made

lhereuudm:.

HC, The lesses shall 1ake measures

for  the p{htﬂctiun' of

enviroument Like F'ni-anting of
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trecs, reclamation of land, yee
of pollution control devices;
and such ﬂl]nle:: measures aa
may be presenbed by the

Central of State {Fovermmen,

Irom time to {ime, at his awn
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{IE. The lesses shall, in the matter

of emnployinent, pive
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prelefence to the wibals and to
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e pv;'::s-uns who become

displaced-becase  of  he
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faking  uwp  of miang

operalons. !

The lesset/lossecs shall be bound by
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such rules as may be issuod from |

btaz 1o fime by the Government of
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india under section 18 of the Mines ' _
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and  Minegals

(Regusation and

Development) Act, 1557 (Act 67 of

F957) and shall not carry on mining

pe glher operations uhder the said

I

-

lease. - sny way other than as
. _r ' I'i".' 11”‘&’1

""‘H "oy

preseribed under these rules,
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Tt provide weiphing 13 Ulnless speeificaily exempted by the

Hipch e |
Slate Goverument the lessecflessees i
i
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shal provide and a2t all {maes keep at i
- I
| - |
' i neer the prit head of sach of the pit

Licads al wllii::h the zaud muncrals

shall-be brought to bank a properly

[y —

constrected and  efficient weighing _ .
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suachine asd shall weiph o cause to
be weighed (hereon ali the zaid
nuacials, from time to 1ime, broupht
o bank, sold, exported and

comveried and also the converted
products and shall at the clﬂsc of

each day cause the total weights,
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asceriained by such means of .the
sud mincrals, ores products raiscd,
sold, exported and converied duning

the previons twenly four hows lo be

enlered in the dforesaid books of

accounts. ‘The lesseeflessees shall

permil the Siate Govemment at all :
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(ines during the said lem 1o employ

-

any p'%mur'n Or persons 1o b present

- "

-

at e weighing of Uw said minerals

 *

a5 aforesaid and to lfee:piarccum_li‘.s

s
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thereof and 1o check the accounts

kept by the lesseeflessess. The

lesseedlegsees shall pive  7(seven)
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days previous notice in writing fo the
Deputy  Commissionet/Collector of

every such measwing or weighing in
order that he or some officer 'on his

behalf may be prasent thereat.
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The lesseeflessees shall allow any
PUTSON OF PEISons aﬁpﬁﬁ:l&d in that

behall by the State Government at

any time or times durng - the said

h .
:

“lerm 10 cxarmime and  test every

L

weiphisg Tndchine. to bepyovided and
ST A
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kept a5 aforcsaid and the weights
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uscd therewith in order to ascertain

wheilier the same respectively are

comect and in good repair and onder

and if upon any such examination or

testing any such weighing machme or

weights shall be Found incorrect or

eul of repait’! or order the Stale
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Governent smay reguire that the
same be wdjugted, repaired and put in
order by and al the expenge of the
lessec/lessees and i such requisition
be ol complied with wiﬂﬂh fourtean

days alter the same shal have been

.y
made, the Jlale Government may
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cause sich  wenghing machioe  or
weiphts 10 be adjusted, repaired, and
it in order  @and Lhe expense of so
doing  shall be paid by the
lesseeflestees  to  the . Siate

Governiment on demand and if upon

4
vy Sueh. saamination ,sg:r-ﬁljnsims as
E LRI -.
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alvresaid  any  ermror  shall  be
discovesed in any weighing ‘machine
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o weiphts 10 the prejudice "of the
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Stale Govenunent su;:h &iror shall be
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regarded as bhaving exfsted for thres

slendar months  previous o the

discovery ihereof or from he last
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vectsion of s¢ ° examining  and

testing the same weighing macluns

Y

and weiphis mv.case such cccasion

' H

v
shall be within such penod of thres
I

momhs and the said rent and rovalty

-

shail be paid and accounled for

accordingly.
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T lesseedessecs shall make and

pay

reasonablte  sausfactionand

b

¢oampensation for alk dhamags, LUy

or disturbance or person or property

which may be done by or on the

part Of lesseed lessees in sxorise of
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Ure biberties and power granted by
these presents and shali at all times
save hamless and keep indemnified

the Sime Govemovent: fromm -and

T
o

agamst all syits, claims and demands
which may be brought or made by

any persom OF Persons in respest of
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any such damage, ifjury - or

tiziurbance,

Next tor obstesect 9. The lesseestessees wil!! exercise the

working of other
miinerads, ' -
iiberties and powers hereby granted
m such @ inanner as to ofer nw
unnecessary or reasonably avoidable
Comt,,,
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obstruction of intsmuption to the

dr:nrerumnﬁ:;'an;f wm;E:Lng within the

sail lands .of amy minerals ; gof

~ ! !
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mcluded in Uiis leass andshau at all

tines afford 1o the Central and State
Giavernmen! and te the lolders of

Prospecling Lcences or mining eagses
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in respect of any such  minerals or

any .minerals within  any land
adracent id the said fands as the case

may be rcasonaBie means of access

and safe and convenienl, passape

upon and acrgss die said lands to

such minemals for the purpose of
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: g geiiing  working, developing  and :
" | canmying awgy the same provided
: that the 195553{1;1:351:% shall receive I

: reasonable mmp‘&hsatmn :t'-n;r_ any

11

damage or injury which he/they may

sustain by reason of in consequence

: : ol 1he use of such passage by such
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Fromxfer
wf feave

iessees or holders of prospecting

hcocenees.
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The Jesseef lessees shall noy,
withoul  the pgeﬂdu_s ,consent  in
wrtig, of the State Govornment, in

ke first  schadule 1o the Act,

Cont,.,

=

E
oo ’ Ir:}

gL ECTOR, vAFUA



)

_.ﬁﬂ:llln' HET*LS & FER" O 9 £TD.
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wilhoul dhie previcous approval of the
Ceniral Govenunent and m the case

of mining lease in cespect of any

mmegral specified. ,
oy
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dsaipn, sublel, nmngnga, or- in any

olher manner, transfec the mining
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_"_ ! lease, or any right, title or intecost
T

iherem, or

1} chicr smo o make any arrangemens,

contract o unﬂerstnnqling wherehy

the lessgoflessces will of way be

CL diectly or mdirectly financed to a
P Cont....
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substantial extent by, or under which

L
the lfassee’s " operations  of
|
underiakings wili, or may: be
X o

' sdba!m:liau;ﬂ_ comtrolicd by, any
" person or body of mersons other than

the lesseaflessecs :

o
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Provided ihiat the State Govemyment

shall ool give its written consent

.
"1

unless -

a} the lessec has [ufnished am
S .
alfidabit ™ along  with  lus

apphicalion for fransfer of the

Conl.._.
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pwmng lease specilying theremn
the amcunt  that he has

alvendy taken or peoposes to

take a2t cumid:ml._iéﬂ Lom the

. ]
vansleres, .. A )
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by  the transfer of the mining lease
i5 1o bo made W a person or
body  dirsctly . undertaking

niining operations.
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Frovided fther that when  the
mortyage is an Insttution or a Bank
o a Corporation  specified  in
Scheduls ¥, it shall not be nscessary

for the lessesflessees fo obtain any

o

£
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sucli  consenit« tni_‘.,.;lﬂiﬁm' State

[

GOVCmiment,
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(tA.) The State Governmon shall

Al
F . r o )
not give its consent 1o transfer
I o
I'.‘-.

of mining leass u'nh-s'a__.lhu:

transferde hasl'mapte-ﬂ all the

hl

a:;uudilinns_ and'  liabilitics

which the transferor was
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having in respset of such

mining jease,
- - 4
- 'l.l .

R
'

(2) Wull.m-ut'pfeji-u;liu e the alove

1

provisions, -the: Jessee/lassoss:

may, subject to the conditions

spacified i the provise to

Cont.__

o
I
r‘\;l'_‘(* .

Pl ecron ,a..:_.-pm



QETRDTAN BUTALS 8 FERYS SLURYS LYD,

T LEURE AT

R

Raile 35 obfsaid Rules, transfer

Lhis lease or any right, tille or

interast thetein, 1o a person

who has filed an affidevit

sizting that he has filed
up-le-dale income tax retums,

paid income tax assessed om

Conl., ..



lum and paid the income fax

un the bagig of seIF ngeassment

23 provedad in the lacome Tax

Act, 1961 (43 of 1951), on

pavinent - of fve hundred

fupees 1o tha  Siae

Government:
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SCHETITURD ATTORNEW:

Provided Lhat the lesseelessess shall
make available 1o ﬁw; transleres the
original or certified copies of all -
plans of abandoned workings in the

sres and in a belt 65 main-.s wide

surrounding it
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maripagee 13 an Institution, or a $ank
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- .
ined o

b . e

or a Em‘pnrahﬂu

Ao e

Schedule V, it shall not be necessary

for any such lnsttution or Bank or

Corporalion to meel with the
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; requircinent relating (o income tax

and  Lhe .- s;ﬂd valid'.'c_leamnm

' eentificale. - .

(3) The Siate Governmend, may,

A" x TR S IR A 5%
by ordéi Th iriting, determife

Ihe lease at any lme if e
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lessee! lessens hashave in the
Opiition of the Shte

Governmend, _cﬁmmiiled_' a

breach of any of the above

provisions ;. or  hashave
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iransferred the lease o any

reght, title or inderest {herem

a
)
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otherwize than in

wilh Clause (2):

!-’mvid_-;:d ihal no such ordet shall be

male wathorut . giving the

P T s R -
- H R
lesseo/lessess & @ reasonable

cpporiuaity of siating his/their case.
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it do be finonced
or Covefrofled by

O Frecpr,
Cerparrafion

Fitm or
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The lzase shall not be couurplled and
the lessesflessens shall not aliow
ihemselves 1o be conigolled by amy
Trust, Syrlm“te,ﬂurpnrauﬂn Firm

or person exeept with the written
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consent of the - Cennal
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Goverament, The lesseetessers shall

nol gnter.-into - or makc amy

- R -
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) soa . "

arangemedt  compact . or
! \ . gt S .
: " » .
. s o
undgrstudmg wheitby,  the
1 - ;,... .
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N £ _
lessedslessons will orrtay be directly

of indirecty Iiijam::mf" by or umxler

wlncl the lossee ' sfleasens’

Cont....

WAL EC rO S, A AP0

e DT T T



RIMAN METSLS 8 FER™ Yi LD,
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aperations of undedakings will or
may be camied on direcily or

indirectly by or for tha beneht of or
o o | '
sulyjoct 1o the' Gﬂlllﬂ;’ll-ﬂ-f H‘.ﬂ}f Trust,
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Syadicate, Eurp?raﬁuh;' Firn  or
person  unless  wilh  the  writlen

sanclion  givem poor o sugh
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arman geinent conpact ar
undergianding being entered into or
made of the Central Government and

My or every, . such "amngement
compaci  or understanding  as
alresaid (cutered into or made with

such sauclion as aforedaid) shall oaly
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EOHAY ITUED ATTOANET

bo ciieted inlo or made and shall
always be subject to ap express

condition binding upon the olher

pany ar patlies therolo that oo Lhe

occasion of 4 state of  emergency

of which the President of India in his

discrelion shall be the sole judge ©
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shali be terminable 1[‘ 0 required in
wriliig by the Siate Gm&nt il
sliall in the event of any such
requisilion being made be forhiwith
theteaBer  determined by  the .

lesseellossees accordingly.
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Lesser shalf doposic 19
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ADMMTITURE ATTORAFT.

Whenever the security deposit ol
R5.2,000.00/or any part thersof. of

ary  durber gum hercafter

deposiied wilh  the State

Govermment in replenishment thereof
- CURIRA gy

shall be forfeited opapplied by  the
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Central  or  Stale Government

putzuanl 13 dic power in bereinalier

deglared  in Mt “behalf  (he

i . CI
f :
lesseelessees shall deposfwith the

Slate Goveaunent suc_tj-f':m]mr S

4

-

as. may be -sufficient with the

wappropoated pat thereol 1o bang

Ceid....

. ::
P
\
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Defivery of markings
It geoered wreler in
Mute Lorrernmend
efier determinaion
of feaze. '

|
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ARTEIVER ATTORMETY

the amcunt in deposit with the State

Coveoued  wpto  the sum  of

Rs. },000 .60, fﬁ-;f"if- o Bbeust et ‘*‘:’Jgﬁ?

e ,
L T
I . .\. I-ll. L] -. l..
r'- f
The lesseeflessees . shall - at  the
_ -

- . et -
- ' - ) '

expiralicn or seoner Getetmuinetion of

e said dlerm or any recewak -

Cant....
)
.
Y
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SR CONITITUED ATIGRMEY

ters of dohiver upte the Siale

Goveninent all mincs, pits, shaits,

—

mmchnes, drilis, levels, water ways,
[

airways and olher works Il;l;lw

exisling o h;rcaﬂqr.lu be sunk of
!
made on of under the said lamds

gucept such as have been abandoned

ont. ...

v E g



::'- INDMAN WEF LS » FER-D Y8 LTD.

CONINIFUED ATTORKEYT

willh the sanclion of the State

Choversment and in any ordinary and

fair cousse of working all engines,

machincty, planl, builcting,

sioucluces,  oter wm_'ks and
} :

CONVEOLME0es which at the

comanencemcnt of the said tetm were

r

Conl....
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GOMETITUED As TIRMEY

veeh or under the said lands and all
such  machinery “ket up by (e

lcsseeflessees below ground which

caniol ba removed without causing

jury 1o the mines or works vnder
N .

[
ER-

the said Jands {exoept such of the

samc as may with the sanction of the

Conl_..
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i
ciEn L

CONETI TUED ATIORHEY.

State  Governmeal  have  bocome

disuscd}_f‘ﬁ_ai'l;l:l ._'al'l ) 'i:‘r.l.ﬁld.l'.ngs .i'.!l-.nd
. ‘;H"‘ I ‘I_'il

T Jiad oy ¢ f
glruclures of hﬁcks'nr?‘stone'emﬁpd

T .
1 a -

-

by the lessauflghseés “above gmmld

level’ ‘in g’de:l-Et ';I'i:n_:ﬁﬁr}mdm and

condilion and fil in afl respecis for

ot ..

L

Lo

L
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.
DOIAR MET-L- 2 M QT

DEATITUES ATTORNET

ferther wocking of the said mines and

.

the said mmerﬂlﬂ -

a) The Slate Gm:mlmeﬁt shall

[

from e 1o tirge aoad all tmes
s )

during the said term have the right

{10 ba exercised by notice in writing

Contk..,,

/
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;
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) MRAAN METALE & EFFR™O A 3 LEL,
1.
b SIMETLFLRD ATTOANEY

Lo the lesseedcszecs) of PrE-Empteon

of the said winerals {and all producks

. -

tiereod} lying in- or upon the said

lands III-Ereb}' demised or éhewhere_

-

under  the W.E;lrél of  the

lesseeflessecs and the [esseelescecy

shall with all possible expedition

Conl .
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TWMOAN MET 'L 4 7 4 1 5 Llw

EORSTITUED aTIURNTT

deltver all minerals or producis of
ninesals  purchased by the Siate
Govermunenl  under the power

cosferred by this provision in the

4

quantities al il thnes in manner and
at 1he place specified in the police

exarcising the said ngl’d

Lo,

- -:l
-
i,
Pl el ol S

1o



AR MEF L2 n SEp-g T LEe-

WONATITUED ATTORNEY

b)  Should the right of

prm::pfimn cotilerred b;r this

present provision be enercised agd 8

vessel changred Lp camry

of products Ulwreof procured on

behalf of the State Government or

EOLLES TN, 2 AJPLE

- e



HET LS a FER "

[
e

S TITED A

TF Ll

1
vonmry

the Central Government be detzined

an demuncage at the port of loading

the _lessee/lessees shall -pay the
amoint dus for ﬂemurrana ja.é«mrding

to the terms of !I!'|r= cham:r party of
such  wessel. anless  the  Sime

Gm'r::rmn:nl shalt be s;:isﬁe.d_ that

| Conl...

" S

L

SEFLICTaS gy
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(e delay iz due to canses beyond the

conlrol of the lesseeflessees,

c)  The price to be paid for all

migerals or prn-g:l_l;'rcts- of minerals

laken in pre-cmplion by the Sate

Goveruneht in exercise of the righ!

C.unt. -

s
' N FUH D e d L -
MFF' LN FOR T - r\v_g\}

M#TITUED AT ME'I ﬁﬂllfcrﬂﬂ# .nlld-ll'. f.l"'u.“t_.



MEF ARSI ER o) N E Lhea

BEHETFFURD ATTORNKY

hereby conferred shall be e fair
markel pnce prevailing at the lime of
pre-emiption PROVIDED THAT in

order Lo assist in arriving at the  said

fair market 'pl.'icg ihe lessoe/lessees
shall if so cequited fumish to the

Stale Govermmend - o the

Cont....
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Lo S FRP R W

confidential  informalion  of  the

Governunent, particulars of the

-

. '_ - ) . ' ) ) . 1 .
yuantlities, descriplions and prices of
"
the sad minerals or products (hereof

sold 10 NI;E"r- ¢u§l—$mm and of

charers antered imin for freight, for

camiape of the same and shall

Cont._ .. -
X
WETLUE JFEMR O Y5 Lt -
l:i Eodd EC ron, FEW LA )

GOHST I TURG ATTORNET
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M TUED Arrlny

-

produce 1o such efficer or officers as

imay be’ mmﬂeﬂ" by tht Dtate

Governovent original or aulfgéliﬁcatad

o
= -

copies ol conlracts and charer

parties emersd into for the sale or

freiglhpe of such minerals or

producis. -

Cont....
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SNATIHIED A

LT

CRNFT

d)  In the event of the exislence of

a2 stalc of war or “emergency (of

Ll
1
4

wiuch  exislencs the President of

[hdia shali b the sole judpe and a
notilication o this effact in the

Gazeite of India shall be conclusive

Cool.... |

/

&
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- 206 -

procf), the State Goverwment with

e consent of the Central

Govermment shatl from time to time

: f
amd all Limes dum;g the said tetin
. ll.
have tif¢ right (13 basxercised by a

notice w wriling 1o e lesscdlessees

fortwish take possession and conbrol

Cont....



ey
of the wocks, plant, machinery and
premises of the lessesflessess) on oc
in conueciion wilh the said Jands o |
pperations  under jis  iease and

A .

! oA

during such possession or control the

lessec/lessees shall conformn 1o and

obey all dirsciions piven by or on

Cout.._..

N #ET' LS # FER"O TS LTD. I _..E"-J

CONSTITUED ATTORNEE '
el RN o T e
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LONSTITUED &

% LT

ORNET

behalf of the Central Cigvernment or

State Goverument feparding the use

o tmployment .Jof such  viotks,

-

plants, p{?_:miaus-‘- and " uuneeals:

-

PROVIDED - THAT fair

vompensalion  wlich  shall  be

determined in default of apgreement

Cont.._.

L
!

-

e
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FRNATITUED ATTOMNFY

by e State Guvﬂmntlaha!i he

paid to the lﬁﬁgm for afl foss

-

1 . s

or danage suslﬁhqﬂ by hinvihem by

reason of in congdquence of the

expreise of the pn;we_rs confomed by
this clanse  and PROVIDED ALSO

ihat the exercise of sach powers shall

Cont....
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METARE 2 FER G

EONSTLIUED

ov5 LTR,

ORNFY

ool deternsine the said term hereby

granted of affect the {erms and

provisions of these presenls further

Lthan may be necessary to give effect

i the provisions of this olause.

BOLLECTOR, ¢ ALPLNE



o 22, The lesseefiessees shall ‘oot etoploy,
g Erplaweniony of ;
g Joreign potional

in connection with the mining :
:; :
opcralions afy person who s not an

1

Indian national except with Lhe

F previcus approval of the Central

Govemiment

Coul....

- [
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AOHSTI TUEL ATTORNAY
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Recovery of 23, If any of the waorks or mallers whick

=xpenses fnonrred
&y the Sealr .

Govermement i aceordance with the cnv&uﬁs

i that behel hereinbelore coained
are 1o be carricd or performed by the
Iesseeflessees be not so carmied out

or periormed with in the time

T

%

£l g TOR, PRt
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RN METELT & Fopyey TS 1T,

AONITETUED ATSORNFY

specified m that behalf, the Stare
Govemmen! may cause the same to

be camicd ul or performed and the

L Lo T e

bessoe/lessens shall pay the Siaie
Govemment on demand all expenses

wlich shall be mewred i such

carrying oul <r performance of the

Cont....
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sanc and the decision of the Stale

Govommenl as 1o such expenscs

shall b= Mnal.
Sk - T oo
' ) b r 1r_" '

v "4
iw ol
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<ont.-..
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¥ Furtiishing of 24.

gecphysicel daju

E'E'Mﬂ_#f'.":-: s ren o RLOYE LY,

FONAT ITVED ATTORNFT

The lessewlessecs shal! furmish:

a)

all peophysical data relating 1o
miung ficlds, or enginecring
and gmﬁud watler survﬁ:.-'s,
such a5 " anomaly,  maps,
seclions, , plans, - stivctures,
maps, - |ogging,
collected by hmhgthmdunng
mining

CoHnbruIr

ihe *  course of

operations 1o ~ the
) Cont...
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1=

LOMATITUED ATTORME?

b}

- [Dricectoe-Gentral, Geolagcal

Survey of India, Caleutia and

I ihe Dhreclor of Miming & .
Geology Orissa, Bhubaneswar

all informaipn pentaining to
investigations of radivactive
nunerals collected - by
hinliers  during  course of

g _upcrhliﬂns to  ihe

Jecielary, ~ Deparlment  of
Conl., ..

COLECTRE. FHPUA



Alomic Lnergy, New Delbi

and 10 the Direclar of Mines,

Uritssa, Dhubancswar.

Drata or infonnation referred 19

abowe shall be furnished every

L

Yyear reckomed fom the date of '

] comunencement of the mining .
It

F.

! ad
gy [gm;.q-‘r_-;t_ .

-
'
wom

[T g

Cond....
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hiimlll‘rug,ﬂ-ﬂna S LT,
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Lesser/l rrscer rrriy 1.
Aoid and mljﬂj-

=Y. HPiLs F ﬂ'l:iﬂ'_r.

AT m‘ﬂ-}'r’fﬂ"ﬂ

CONETITHED A SANEY

LTh,

PART Viil

THE COVENANTS OF THE
STATE GOYERNMENT _

The lesseeflessees paying the renis,
wzler raig and royaliies hereby

reserved anu:l phserving  and

mnhig all the covenants and

VRRE L
: :=..:"I.\_

Comt.....

4

k|

EOLLECTOR, FAIPUR
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SN TITUE L

3 LTD.

TCRNFY

agrecinenls berein confaihed and op
the purt of Ihe lessec/lessees to be

observed and performed shall and

may quielly hold and enjoy the dghis
ame] premises hereby demised for and

during  the  leem  hereby  pranted

1
+

withoul any  unlawful intervupiion

Cont -,

m—
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Lxammp g

BONSSITUED 2

fram or by the Siate Government, or

&ny pecson rightfully claiming under

. et -,
Sy
i a i 15§
E@dﬂnnawn!hlhcprpvmmnf
W 1 L . '
™ T

clause 4 of Part V11 of tuis Schodule

e bessearlessees shall offer 1o pay ]

Coul.... _ .
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Sl v Sl

L& an occupier of the surface of amy
parl of e said lands compensation

for any datnage or injury which may

r b

. ) .:‘
arise, fom the peoposed npe-muppu of
SN g Y

the lessecsdesseés’ and the  said

occapicr shall refise his consent (o

tule -

the exercise of (ke rigiﬁ and powers

Conl....
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M MET L5 FER 4TI LTD,

FOHSTITUESR ATTORNEF

e the State Government
and demised 10 the Jéssealessees by .
Wiese peesents and the Immﬂe.mus

¢
shall report Lhe matter io the State.

Govemment and, shal] depasit with i

e amount offered as COMpeasalion

and if the CentralfState Governmeni

SOLEFETFOR 14 FLA




GOHET TR EDAATIORNEY

is cwatiglied that the amoont of

colopensation offered is fair and
reasonable or if it is m! sg sanshed
and (e iosscuflcsscoa shall hawve
deposited with it such further amount

slm e Siate and Central Govennosot

shall consider fair and reasonable the

Cc-ul.: .-

GOt LECTGR, ST

IRl .

f



. EATHAR &ET-¢ % & FER & TS LD,

CONSTITUED ATTORNEY

State Government shal! order the

occupres 1o allow e lesseef lesszes

A .

10 etder the'land aad. to camy oot

[
o

sl uperations E.may be m-;éssar}r
. = i

for the paupn_:::m 3f this lease. In

psse3sing  tie amount of such

compengation the Slate Government

Conl. ..

- -
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A AT T & FET LcF a L.

COHET | TUED ATTORNEY

shall be puided by the pnnciples of

Ihe Land Acguisition Act,

The miniang lease is renewable in

germs of the pmﬁsinﬁs of the Act

and e tules made thereutidear,

Cont....
-/
S
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Frovided thal elie Staie Goverpment

may {or reasons to be recorded in

wriling, reduce the area applied for.

Il the lease is in req%gf minerale

speeilicd n Ure First Schedale to the

Cond.. .

AENLECTOE, - 4 oruid

90003,



Act, rencwal will be subject to Ue

b prior  approval of tthe Conkal

Covemnent,

' the lesseeflessess be desirous of

iaking & renewed lease of the

premnises hereby demised or of any . -

Cont. ..

| 4
EF!'I"'-".!.!.IFEH‘":]‘,,‘ Y% LIg, #,"'\
‘." 1

(%

FOMSTITUED ATTORNEY
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o

parts of them for a further term From
the expiration of (he term heveby
granled and is otherwise eligible,
hefthey  shall prim'lm expitation of

the Iast mentictied term give to the

State Goveroment [tweive calendar

. Y

nyontlis] pyevicus ootice in writing ' i

“Cont.,..

)
/
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PURITITUED NFT SOLLELTTIR, 44 AFU



'
b L e i

T 'H.i-_tl.
1
[
2
r

iy .. I'l .
» and shwll pay the rent, tates and
A royaliies~ hereby rﬂs::rvednnd shall .
- observe . and  perform - the - séveral
s Lk o
S - P
4 :i’ covenams  aml a@.m:mnmihncm

) S

Waived and on the part of the .
__ conigigd and on dio par
I _ ¥y

lisgeedlessees 10 be observed and

zly

A
F

perfonmed up to the expiration of the

Conl. ...

s /1
P

apLEC 1o .
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AN MET LA 2SR DL

CONETITUED A

% LIk,

HIFE

lermt  herehy  uranted. The are

Govermnent on receipt of application

L]

for renewal, shall consider it in

2eCordancs with the provisions of the
Act a.nd‘ule.: ruln made theremmdes
amd shall pass vrders as it deems ft.

It rencwsad is granted, the State

Eﬂilt.

QRLLECTOR, S3ARR



ERMETITUEDR AT

NEY

Govenument will at the expense of
ihe lesseeflessees and wpon his
executing and deliverag to tha State

Covermnent if required a counterpard
¥

thereol execute and deliver to the
lesseelessees a punewed lease of the

said premises or part thereof for the

Cont.. .

Ilff' -
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further termy of 29 ycars el such
rents, rates and rovalties and on such
terms and subject to such rents, rafas

and royallies and oo such iarmg and

subject Iu’,i-:m:.h/ <ovenanis and

4

agreentents, including this presedt

covellanl o aenew es shall be o

EMELECTORE, AP
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MCNETITUED ATTGCRNFT

aceoqdance wanlhh the  dineral

Concession Rules, 1960, apolicable

1

to chromile (name of mi‘nmls} on

[ 1 . '

Ta— .1

the day next fotlowing th F;t:-up:im'linn
o F
3

af the term hereby granted,

Lo,

#ﬂLLFETﬂH_ J 4 MHUA
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Lobertp o detersning
e feave
KR T LS L QA 5 Fue

WONAT I TNED AT Li

The Its;caﬂassm may at any fime
délgnnim: Wis [2ase by not Jess than

12 c.:lulcudar months  notice

wrHing 10 (he Slﬂrﬁlﬁﬂw

o el oflicer, or awthority as the

State Govermment Wy specify i this



behall and upon the expiration of '

b

swch  potice  provided  that  die
lesseeflessees  shall  upon  such
eipiralion render and pay all renis,

1
walcr rales, rovalies, compensation

fur Janages and other monecys which

may Uicn be due and payable under

" Cont, ..

/
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-
SONATITUED ATTORNEY

these preseals o the lessor or any

other persom of persons and shall

dehiver tiese presents to the State
Government then 1his lease and the
said temm ef.ljud"'thu. liberties, powers
and privileges hereby pranted shall

alsolutely ccase and determine but

Conl....
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OHATITUED ATFORNPY.

T3 Lim,

-237.

withiout prejudice 10 any nght or

renedy of the kessor in respect of

any breach of any of the covenants

of agfeeoents <ontained. in ihess

L] ] 1
[Hesenis. Wy L.

Conl.... -
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- 44 The Siale Government may on an

applicabion  wadc by (he lessee

peronl him to swrender one or more

wirierals froan his dcase which iz for &

pecup of ininerals on the ground that

LN
deposits of  thaljmineral have singce

T A raa—an .=

sxhaused of depleted 10 such an

Cont. ...
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SOKICITURD ATTORHEY '  QOLLECTOR, »3JFUA
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AXINETITUED A

exlend 1hal il is no longer passible to

work  the inineral  economically,

subject 10 e condilion (at the

hevsoo -

Conl....
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0
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[
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rI,
"
|
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.
-
8
f
h
'
k.
H
'

A} Makes an applicalion for such
surrender of mineral atleasl six
monihs before the iniendsd

date of swrender; and

Cont....
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EDMATITUED ATTOANFY

) Gives an underiaking that he
will not cause any hindrance in

e working of the minefal so

: ] 4 I . ..-u.l'l
sumendered by  any  other
* h " PR
. ¥,
ot o
person who is ~subsequenty”

. o
granted a minidg tease for that

mingral.

EQULECTOR. 4 AJFUA .
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! I 5. On such date as the State
d Refind of
Security
. deposiis. Govermnent may .elect within 12 -

al A
.:E' valciwlar months - aRerr  the

- .

determination of thié loese or of any -

renswal thereol, tha amount ufﬁe

o securily deposit paid in respect of '

Conl,,..
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EORATETUED AT DHRNFY

-24] - . [

fhiz lease and dien remaining o
deposil with the Siate Gevernment
and nol requiredt 10 be applied 10 any
of I.I_u:: purposes n.'te:ni:innc.d i this
beaze shall be refunded to the
lesseeflessees. No interest shall rus

on the secutily deposit.

Conl._..
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O Bxirirciions fo
mapaction

PART IX

GENERAL PROVISIONS

in case the iesseefessess or hisileir

translereef/assignee does/do not allow

L

enlry or inspection by the officers

ol

©QiLECTOR, 1AJPUR
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FETCY 8 FEd O Lia,

SONATITUED ATTORNET

authorised by the Central or Sove

Government under clavses (I, ( or

- : )
1

'J.lul‘ . .
; (1 of sub-rule (1) of mule 27 of said
o

+ ' -
1 - \ -

mli;:nlcs, the State Government shall

rgivﬂ "n-lll.i-:e in wiling ta  the
lesseellesseat requiting himfthem to

Conl....
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show cause within such time as may

be specified in the nofice why the -

L

. lease should not be determined and

hisftheir security deposit Forfeited,

. . .
' ' 1
'

and if 1he lesseeflessees faila/fail 1o

S shé tduse Within the aforesaid time

METaE n FER 'J(t E L To,
r

SONATITUED ATICRNFY
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- 247 - |
to the satisfaction of ihe Séate
Government, ihe State Government i
T?y determine the lease and Forfeit :
.llu.-. whole or part of the security
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Enclosure Il

Comparison of Mining Plan details of
23.09.2016, 14.02.2018 and 31.10.2018



Sukinda Mines Chromite, M/s IMFA Ltd.

Mining Plan Period

2016-17 to 2018-19

2017-18 to 2018-19

2019-20 to 2023-24

Approved by IBM Letter No. &

MSM/FM/06-ORI/BHU/2016-17/1697

MPM/FM/25-ORI/BHU/2017-18/2815

MS/FM/27-ORI/BHU/2018-19/1796

Date Dated - 23.09.2016 Dated - 14.02.2018 Dated - 31.10.2018
Year ORE (Tonne) OB/ IB (cum) ORE (Tonne) OB/ IB (cum) ORE (Tonne) OB/ IB (cum)
2016-17 351000 650000 - -- - -
2017-18 351000 645000 351000 645000 - -
2018-19 351000 637200 351000 637200 - -
Opecast Mines 2019-20 - - - - 351000 1100000
2020-21 - - - -- 351000 1100000
2021-22 - - - - 351000 1100000
2022-23 - - - - 351000 1100000
2023-24 - - - - 260000 1100000
2021-22 25000 6700 - -- - -
2022-23 200000 10000 25000 6700 - -
2023-24 400000 13500 200000 10000 -- -
2024-25 600000 14700 400000 13500 - -
Underground Mines | 2025726 600000 14700 600000 14700 - -
Production Plan 2026-27 600000 14700 600000 14700 - -
2027-28 600000 14700 600000 14700 25000 13500
2028-29 600000 14700 600000 14700 415000 14700
2029-30 600000 14700 600000 14700 600000 14700
2030--31 600000 14700 600000 14700 600000 14700

Reasons for Modification

Change in bulk density of ore, increase in

mineable reserves,

Change of chemistry of orebody due to

geological disturbance in the eastern side ore

body of the mines




Enclosure IV
Affidavit regarding no change in Mining plan
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Before Shri A/ ) /g e

Notary Public, Bhubaneswar
Affidavit

residing at A/2, HIG Baramunda Colony, Bhubaneswar - 54603 |
District - Khordha, Odisha, at present working as Senior Vice
President, Head - Mining Business Unit of M/s. Indian Metals and
Ferro Alloys Limited, having its Registered Office At — IMFA Building,
Bomikhal, P.O. - Rasulgarh, Bhubaneswar - 751010, District -
Khordha, Odisha (in short "IMFA"), do hereby solemnly affirm and
state as follows:

1. That Sukinda Mines (Chromite) of IMFA, is situated at Villag
Kaliapani under Sukinda Tahasil of Jajpur District in the State of
Odisha.

That the Regional Controller of Mines, Indian Bureau of Mines,
vide its letter No. MSM/FM/06-ORI/BHU/2016-17/1697 dated
23.09.2016, had approved the modification to the approved Mining
Scheme including Progressive Mine Closure Plan of Sukinda Mines
(Chromite) over an area of 116.76 ha in the Jajpur District of

2

0 S aem

b Odisha State submitted by said IMFA, under Rule 10 of MCDR,
1988.
§
/
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3. That the said Mining Plan was further modified and approved by
IBM vide letter No. MPM/FM/25-ORI/BHU/2017-18/2815 dated
14.02.2018 for the year 2017-18 to 2018-19 and further reviewed
for the period from 2019-20 to 2023-24 and approved by IBM vide
letter No. MS/FM/27-ORI/BHU/2018-19/1296 dated 31.10.2018.

4. That there is no change in the area of the Mining Lease (116.76
Ha), production capacity (3.51 LTPA to 6 LTPA), mining technology
involving  Opencast-cum-Underground Mine, and Mineral
Processing Plant (40 TPH) in the IBM approved Review Mine Plan
dated 31.10.2018 as submitted to MoEF & CC along with
EIA/EMP Report for appraisal and IBM approved Mining Plan
dated 23.09.2016 submitted earlier for Public Hearning held on
23.06.2017.

For IndianMetals & Ferro Alloys Ltd.

Place: Bhubaneswar, Senior Vicg President

Date: Head-\Heipe

Verification

I, Shri Sanjeev Das, aged about 52 Years. S/o. Shri A.K. Das Burma,
residing at A/2, HIG Baramunda Colony, Bhubaneshwar -
F54003 , District - Khordha, Odisha, at present working as Senior
Vice President, Head-Mining Business Unit of M/s. Indian Metals and
Ferro Alloys Limited, having its Registered Office At — IMFA Building,
Bomikhal, P.O. - Rasulgarh, Bhubaneswar - 751 010, District —
Khordha, Odisha, do hereby solemnly affirm and state that the facts
stated in this Affidavit are true and correct to my knowledge and best
of belief and are based on the records of the Company and no
materials have been concealed and omitted therefrom.

For Indiag Metals & Ferro Aitoys Ltd.

42?_\-
( Sarljjeev Das; -
Senior Vice Presideni
Head-Mininy Business Unil

Verificant

Page 2 of 2



Enclosure V
Copy of recent mining plan dated 31.10.2018



8. L

SUKINDA MINES (CHROMI

(Over an area of 116.76 Ha in village Kaliapani, Jajpur District, 0 '

REVIEW OF MINING PLAN
{For the period from 2019-20 to 2023-24)

Under Rule 17{2) of Minerals (Other than Atomic and Hydro Carbons Energy Minerals)

Concession Rule, 2016,

PROGRESSIVE MINES CLOSURE PLAN

Under Rule 23 of Mineral Conservation and Development Rules, 2017

Lessee Details

M/s Indian Metals & Ferro Alloys Limited

IMFA Building, Rasulgarh, Bhubaneswar

District: Khurda, State: Odisha, Pin code: 751010
E-mail: mail@imfa.in

Phone: {0674) 2580100/125

Fax No: (0674} 2580145/ 020

Lease Area: 116.76 Hacts
Forest Area: 115.05 Hects
Non Forest Area: 1.71 Hects

The entire ML area was Non Forest as per Hal records. As per Sabik records the
land schedule of the ML area consists of 115.05 Ha of Forest Land and 1.71 Ha of
Non Forest Land. Persuance to MoEF&CC circular No. F.No.8-78/1996-FC, dated
10.03.2015, lessee has obtained forest clearance (stage Il) over 115.05 ha of
forest land from Ministry of Environment, Forest & Climate, vide letter no:
8-16/2016-FC, dated 22.06.2018,

Category of Mine: Fully

Mechanised Category - “A”

Date of Execution of the ML Area: 04.09.1999
Date of Expiry of the ML Area: 03.09.2049
Lease Period: 50 Years

Registration no under Rule 45 of MCDR 2017: IBM/4200/2011

Mine Code No: 110RI19014

TEXT

Prepared by

Sri A K Samantray, B.E & M. Tech in Mining Engineering

imf
LLLLL JTNT)Y

Sri M J Raju, M. Sc (Tech) Applied Geology
Sri P Behera, Degree in Mining Engineering

AN METALS & FERRO ALLOYS LIMITED

IMFA Building, Rasulgarh, Bhubaneswar ~ 751 010

OCTOBER, 2018
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' ' REGD. PARCEL
MR TIFEK GOVERNMENT OF INDIA @1 Phone: 0674-2352463

. TeleFax: 0674-2352450
Tl AATAY MINISTRY OF MINES m E-mail: ro.bhubaneshwar@ibm.gov.in
HRIT T &Y INDIAN BUREAU OF MINES Plot No.149, Pokhariput

0 T B & %@%&ﬁm\ BHUBANESWAR-751020
] OFFICE OF THE REGIONAL CONTROLLER OF MINES
No MS/FM/27-OR1/BHU/2018-19 /mjﬂ: Date: 31.10.2018

To .
\}l@]‘ina Ranjan Ray, Nominated Owner,

M/s Indian Metals & Ferro Alloys Ltd
IMFA Building, Rasulgarh,
Bhubaneswar - 751010

Sub: Approval of Review of Mining Plan of Sukinda Chromite Mine along with Progressive Mine
Closure Plan (PMCP), over an area of 116.76 ha in Jajpur district of Odisha State, submitted
by M/s Indian Metals & Ferro Alloys Ltd under Rule 17 of Mineral Concession Rules, 2016.

Ref: - i) Your letter No. IMFA/MPC/18/112 dated 24.09.2018.
ii) This office letter of even no. dated 27.09.2018.
iif) This office letter of even no. dated 27.09.2018 addressed to Director of Mines,
Government of Odisha copy endorsed to you.
iv) This office letter of even no. dated 12.10.2018.
v) Your letter No. IMFA/MPC/18/120 dated 24.10.2018.

Sir,

In exercise of the power delegated to me vide Gazette Notification No. S.0. 1857(E)
dated 18.05.2016, I hereby Approve the Review of Mining Plan including Progressive Mine
Closure Plan of Sukinda Chromite Mine over an area of 116.76 'ha of M/s Indian Metals &

Ferro Alloys Ltd in Jajpur district of Odisha State submitted under Rule 17 of Mineral
Concession Rules, 2016. This approval is subject to the following conditions:

I.  The Review of 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.

II.  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.

III.  Itis clarified that the approval of aforesaid Review of 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) Act, 1986 or the rules made there under, Mines Act, 1952 and Rule &
Regulations made there under.

IV. hidian 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.

V1. If this approval conflicts with any other law or court order/ Direction under any statute,
it shall be revoked immediately.
VII.  Validity of this document shall expire on 31.03.2024.
VIII.  Next Financial Assurance shall be due for submission on 31.03.2024.

T90g /_yours faithfully,

)

&
AL

&g @™ fas® / Regional Controller of Mines

Encl: - One copy of Review
of Mining Plan

Copy for kind information to:-

1. The Director of Mines, Directorate of Mines, Government of Odisha, Heads of the
Department Building, Bhubaneswar— 751001, Odisha along with one copy of Review of
Mining Plan by REGISTERED PARCEL. |

2. Shri A K Samantaray, Shri M J Raju and Shri P Behera M/s Indian Metals & Ferro
Alloys Ltd, IMFA Building, Rasulgarh, Bhubaneswar - 751010 . \

(HARKESH MEENA)
&g @™ 3@ / Regional Controller of Mines
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Stkinda Mines (Chromite)

Review of Mining Plan including Progressive Mine
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sukinda Mines (Chromite) of M/s. Indian Metals & Ferro Allpvs;L*fni t%\ﬁ%
situated in village: Kaliapani under Sukinda Tehasil of Jaqur”'DEs [e
Odisha, over an area of 116.760 Ha for the period from 2019-20 to
2023-24 under rule 17 (2) of Minerals (Other than Atomic and Hydro
ICarbons Energy Minerals) Concession Rule, 2016 and Rule 23 of Mineral
Conservation and Development Rules, 2017 respectively.

SUMMARY OF PROPOSALS

Exploration: Exploration Proposal

' No of boreholes Total
Year (Core) Grid interval Meterage Remarks
2018-19 6 50 meters. 2915 Under progress.
2019-20 2 50 meters. 965 Proposed

Mine Excavation & Development: Summery of year wise mine development.
Particulars 2019-20 | 2020-21 | 2021-22 | 2022-23 | 2023-24
Band Band Band Band Band
Ore Band 1 1 I 1&H | I&I
ROM, Tonnes (+10% Cr:03) 351000 | 351000 | 351000 | 351000 | 260000
Ore, Tonnes (+30% Cr;03) 326000 | 326000 | 351000 | 326000 | 200000
; Mineral Reject / Sub Grade
i |(+10% to -30% Cr05), Tonnes | 25000 | 25000 | 0 | 25000 | 60000
Overburden in CuM 1100000 | 1100000 | 1100000 | 1100000 | 1100000

2019-20 over 78mRL.

b

L]

M J Rdju
Qualified Person

exhaustion of Band I ore reserve by opencast method.

VM

A K Samantray
Qualified Person

4. Development for underground mining is proposed from 2021-22.
5. Operation of Chrome Ore Beneficiation Plant is proposed from 2022-23.

1. Ultimate Pit bottom of opencast mining in Band I Is proposed upto (- )ZmRL
2. Trial of Opencast Mining by Grab is proposed to continue during 2018-19 &

3. Opencast mining in Band II is proposed to commence in 2022-23 after

P BeEem

Qualified Person
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—Area Utilisation:

/s Indian Metals & Ferro Alloys Ltd

Review of Mining Plan includmg{l’rgg{'efsn?‘e\h

Closure Plan from 291- 9 o't to:20;

’”7’

P
At the end of Plan Period, By the end of aonc&pctuj poriot
- L“n‘ j\
Land use 2023-24 (in Ha) (in’ +1a') f, :; E; %3; : __
Forest | Non forest Total Forest | Non foresl“’-wﬁ—?rﬁtflﬂ
Area under Mining 36,158 0.000 36.158 42.437 0.000 42,437
Overburden Dump & :
Subgrade Dump 50.663 1,020 51.683 | 50.663 1,020 51.683
Minera! storage 7.210 0.060 7.270 0.810 0.000 .0.810
Infrastructure (Workshop '
Admn Building etc) f 7.773 0.102 7.875 8.788 0.162 8.959
Roads 3.375 0.050 3.425 2.870 0.050 2.920
Effluent Treatment Plant,
Settilng Pond, Pipeline etc. 3.624 0.000 3.624 3.235 0.000 3.235
Township 1.050 0.000 1.050 1.050 | 0.000 1.050
Safety Zone 3.660 0.478 4,138 3.660 0.478 4,138
Chrome Ore Beneficiation | 3,110 |  0.000 110 | 1110 | 0000 | 1.110
Others (Magazine) 0.110 0.000 _ 0.110 0.110 0.000 0.110
Others (Dry Talling
Storage Area) 0.317 0.000 0.317 0.317 0.000 0.317
Total 115.050 1,710 116.760 | 115.050 1.710 116.760
Stacking: Generation & Disposal of Overburden / Waste
Year Generation In Lakh CuM Disposal In Lakh CuM
' UG Dumping in | Backfilling in Band I
1 -9"°"°a5t Working Total Dumpyard mined out quarry Total
2019-20 11 0 11 11 - 11
2020-21 11 0 i1 11 - 11
r 2021-22 11 0.03 - |- 11.03" 11,03 - 1103 | - -
2022-23 11 0.06 11.06 6.06 5 11.06
2023-24 11 0.06 11.06 - 11.06 11.06
Total 55 0.15 55.15 39.09 16.06 55.15

1. Ultimate height of dumpyard has been proposed upto 75mtrs in four stages,
i.e. maximum upto 207mRL. ' |
2. Backfilling of mined out areas of Band I quarry has been proposed from

P

2022-23.

Qualified Person
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A K Samantray
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Environmental Protection Measures: Proposals for Envlronmen:%l :pa:ote&!ve; § f{#:ﬁ;
measures over overburden dump yard. \i‘ 'g,~ u;; m"\;\,’rg@f '
] Protective Measures In Dump Yard G
Year Plantation Colr Matting | Retaining Wall Garland Drain |Check Dam
Areatn | B0 of | sqmir Mtrs Mitrs Nos
2019-20| 0.6 1500 2000 ' 116 346 1
2020-21| 1.1 2750 3600 160 NIl Nil
2021-22| 0.9 2250 2000 162 Nil 1
2022-231 0.8 2000 3000 Nil Ni{ Nil
2023-24| 1.3 3250 Nit L Nil NIl
Total | 4.7 | 11750 | 10600 468 346 2

e Y

W R
A K Samantray P Behera

Quolified Person Qualified Person Qualified Person
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Sukinda Mines (Chromite) »” : Review of Mining Flan including zg sjVe
M/s Indian Metals & Ferro Alfoys Ltd Closure Plan from 2019 tv

Introduction ;
Sukinda Mines (Chromite) belonging to M/s Indian Metals & kel
Limited, over an area of 116.76 Ha is situated In Kaliapani villag 55%%;3&
District in the state of Odisha. The lease was executed on 04.09.1999 Yor=g"
period of 30 years, which shall expire on 03,09.2029. Mining operations in the
area commenced from 15.09.1999 and is continuing since last nineteen years
by Opencast method of mining with deployment of HEMM and categorized under
Category “A (FM)". As per The Mines And Minerals (Development And
Regulation) Amendment Act, 2015, the lease period of the mine will be
extended upto 03.09.2049,

Environmental Clearance for the project (Annexure VIII) has been obtained
from MOEF & CC, New Delhi with an annual production capacity 3.51 lakh
tonnes of Chromite ore (ROM) by opencast mechanized method. Environmental
Clearance for Expansion In Production Capacity from 3.51 LTPA to 6.0 LTPA,
Change in Technology from Opencast to Opencast and Underground and
Establishment of Chrome Ore Beneficiation Plant has been applied to MoEF &
'CC. Public Hearing for same has been conducted on 23.06.2017. Further actions

for obtaining Env Clearance are under process. "Q'i"h
9% " Process. —  APPROVED

Both Consent to Establish & Consent to Operate have
SPCB, Odisha. (Annexure - IX).

Heen o aingd from

&g '
EGIONAL CONTROLLER OF Wit
Surface rlght over the entire lease area of 116. 76 hactsnﬂ%!tb'e’é’&ﬁobgglned
INDIN BUREAU O
(Annexure - X). . wm[auuameswm

‘The entire ML area was Non Forest as per Hal records. As per Sabik records the

land schedile of the ML area consists of 115.05 Ha of Forest Land and 1.71 Ha
of Non Forest Land. Persuance to MoEF&CC circular No. F.No.8-78/1996-FC,
dated 10.03.2015, lessee has obtained forest clearance (stage II} from
MOEF&CC, over 115.05 ha of forest land, vide letter no: 8-16/2016-FC, dated
22.06.2018. (Annexure XIII), '

Qﬁalified Person Qualified Person Qualified Person
: Page 4
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| 73

' ~f oA
The Scheme of Mining for the period from 2014-15 to 2018- 19 has\b“ia $,,,)
approved by the Controller of Mines (CZ), IBM, Nagpur vide\’]g,lii’éw -m,% /
314(3)/2012-MCCM(CZ)/MS- 56/255 dated 31.07.2013 under Rule 1\2@W

MCDR 1988.

B o

Modification to the Scheme of Mining for the period from 2016-17 to 2018-19,
has been approved by the Regional Controller of Mines, Bhubaneswar Region,
vide letter no MSM/FM/06-ORI/BHU/2016-17/1697, dated 23.09.2016, under
Rule 10 of MCDR 1988,

Further modification to the approved Scheme of Mining and PMCP for the period
from 2017-18 to 2018-19 has been approved by the Indian Bureau of Mines
vide letter No MPM/FM/25-ORI/BHU/2017-18/2815, dated 14.02.2018 under
rule 17(3) of Minerals (Other than Atomic and Hydro Carbons Energy Minerals)
Concession Rule, 2016 and Rule 23 of Mineral Conservation and Development
"Rules, 2017.

The Chrome ore production level of Sukinda Mines (Chromite) in the last
approved modified Mining Plan was kept maximum 3.51 LTPA from opencast
‘ mine and 6.0 LTPA from underground mining. It was also proposed to start
entrles for underground workings and beneficiation of sub grade ore (10 to 30%
! Cr20;) in a chrome ore beneficiation plant. '

| @” NP5 R o I
; M T Raju A K Samantray P Behera

Qualified Person Qualified Person Qualified Person
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Sukinda Mines (Chromite) _ : Review of Mining Plannciuding Progressive Mine
M/s Indian Metals & Ferro Alloys Ltd Closure Plan from 2019-20 to 2023-24

1.0 GENERAL

a)- Name of applicant /lessee/Rule 45 registfation no:
M/s Indian Metals & Ferro Alloys Ltd.
Rule 45 Registration no: IBM/4200/2011

Address:

M/s Indian Metals & Ferro Alloys Limited

IMFA Building, Rasulgarh, Bhubaneswar

District: Khurda, State: Qdisha, Pin code: 751010
Phone: (0674) 2580100/ 125, Fax: (0674) 2580145/ 020

Nominated Owner: Chitta Ranjan Ray

Address: M/s Indian Metals & Ferro Alloys Limited

IMFA Building, Rasulgarh, Bhubaneswar

District: Khurda, State: Odisha, Pin code: 751010

Phone: (0674) 2580100/ 125, Fax: (0674) 2580145/ 020
Email id: crray@imfa.in

b)  Status of applicant/lessee: Public Limited Company.
List and Address of Directors is attached as Annexure IV,

c) Mineral(s) which is / are included in the prospecting license (For
Fr‘eSh grant): Not Applicable

..d) .. Mineral(s) which.is_/ ate included, in the letter of Intent / lease ..
deed: Chromite

e) . Mineral(s) which is the applicant/lessee intends to mine:
Chromite

\
MJ aj:J AK Saﬁ ehera

Qualified Person Qualified Person Qualified Person
: Page 6 '
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T Sukindd Mines (Chromite) , - : Review of Mining Plan including Progressive Mine ™
M/s Indian Metals & Ferro Alloys Ltd Closure Plan from 2019-20 to 2023-24

PR ik
than Atomic and Hydro Carbons Energy Minerals) Conce_,';s{’éj}gg}_;ﬁ%

f)  Name of Qualified Person under rule 15(2) of Miner%sffﬁggg\
&oN

2016 preparing Mining Plan:

Name, Qualification & Address of Qualified Person .
sri A K Samantray, Qualification: B.E & M. Tech In Mining Englneerlng ~ “swee=]
Address: Indian Metals & Ferro Alloys Limited, IMFA Bullding,
Bomikhat, Rasulgarh,

Bhubaneswar - 751010, Odisha

Phone: (0674) 2580100/ 125, Fax: (0674) 2580145/ 020
Email: ashishsamantray@Imfa.in

Mobile No: 9937297144

Sri M J Raju, Qualification: M.Sc (Tech) Applled Geology
Address: Indian Metals & Ferro Alloys Limited, IMFA Building,
Bomilkhal, Rasulgarh,

Bhubaneswar ~ 751010, Odisha

Phone: (0674) 2580100/ 125, Fax: (0674) 2580145/ 020
Emall: mjraju@imfa.in

Mobile No: 9777575711

Srl P Behera, Quallification: Degree in Mining Engineering from the Institution of
Engineers (Indla) .

Address: Indlan Metals & Ferro Alloys Limited, IMFA Bullding,

Bomikhal, Rasulgarh,

Bhubaneswar - 751010, Odlshé

[Phone: (0674) 2580100/ 125, Fax: (0674) 2580145/-020 - - ST

Email: pbehera@imfa.in -

Moblle No: 9937058102

Lo \ N D)
M J Raju A K Somantray eRera

Qualified Person Qualified Person Qualified Person
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Review of Mining Plan including Progressive Mine
Closure Plan from 2019-20 to 2023—24

2.0 LOCATION AND ACCESSIBILITY

a) Lease Details (Existing Mine)
Name of mine

: Sukinda Mines (Chromite)y\" E-"?“Lﬂc’

L e T

Latitude & longitude of all corner boundary polnt/pillar of the lease area:

Sl No | Boundary Pillar Longitude tatitude
1 A ‘85°45'35.91216" 21°02'09.82860"
2 Al 85°45'41.74812" 21°02'01,17852"
3 B 85°45'44,11116" 21°01'57.62748"
4 B1 85°45'53,18640" 21°02'02,79312"
5 C 85°46'07.86648" 21°02'11,16672"
6 C3 85°46'21.57348" 21°01'50.59524"
7 D 85°46'24,94848" 21°01'45,51492"
'8 E 85°46'32,33820" 21°01'51.63456"
9 F 85°46'41.05848" 21°01'54.82488"
10 G 85°46'42.03048" 21°01'56.83512"
11 G1 85°46'36.82560" 21°02'04.50924"
12 G2 85°46'31.09764" 21°02'12.93504"
13 G4 85°46'19.52184" 21°02'29.94720"
14 H 85°46'16.99428" 21°02'33,81000"

Date of grant of lease

: 04,09.1999

’9
!’
&
.f
=‘
= {8k
BN
H}:v‘*
%,

\

-t

Pes

O
CENT S N

&

: 50 years / 03.09.2049,

¢ M/s Indian Metals & Ferro Alloys Ltd

: M/s Indlan Metals & Ferro Alloys Limited
IMFA Bullding, Rasulgarh, Bhubaneswar - .
District: Khurda, State: Odisha,
Pin code: 751010
Phone: (0674) 2580100/ 125,
Fax: (0674) 2580145/ 020

: mail@imfa.ln

Period/Expiry Date
Name of leaseholder
Postal Address

Email id

- Ve

M T Raju A K Samantray
Qualified Person Qualified Person
Page 8
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&kinda Mines (Chromite) » : Review of Mining Plan including Progresshve Mine |
M7s Indian Metals & Ferro Alloys Ltd Closure Plan from 2019-20 to 202324

b) Details of Lease area with Location Map (Mine): At the time of grant
of lease entire ML area was Non Forest land as per HAL revenue recm'dfs:ﬂ e
the MoEF & CC circular No. F.No.8-78/1996-FC, dated 10-03- 2015 ,th
schedule of the ML area has been considered as per Iand-:statUs 7
25.10.1980 (Sablk land schedule). Accordingly the details of tihe ML areéj

B o
given below. The certified land schedule is enclosed as Annexure \@1 Yy :’L%ﬁ’;},‘%c’ %Y.
\.\ e

u:\"-u--—-f"‘

Forest Land Non Forest Land
115,05 Ha * 1,710 Ha

* Persuance to MoEF&CC circular No. F.No.8-78/1996-FC, dated 10.03.2015,
lessee has obtalned forest clearance (stage 1I) from MoEF&CC, over 115.05 ha
of forest land vide letter no: 8-16/2016-FC, dated 22.06.2018. (Annexure XII).

Total lease area: 116.76 Hacts, District & State: Jajpur, Odisha
Taluka: Sukinda, Village: Kaliapani
Topo Sheet No: F45N16

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

Existence of public road/rallway line, if any nearby and approximate
distance:

The mine is situated at about 60 km from Jajpur Keonjhar railway station, 22
Kms from the Express Highway at Tomka, The Tomka & Mangalpur road is
situated towards northern lease boundary of the mine. :
Toposheet No: F45N16

c) General location map : The lease area marked on the Survey of India
topographical map is attached as Plate No SMC/01.

RSN S

A K Samantray era
Quualified Person Qualified Person Qualified Person
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Sukinda Mines {Chromite)

#/s Indian Metals & Ferro Alloys Ltd

3.1 Date and reference of earller approved MP/SOM

* Review of Mining Plan including Progressive Mine
Closure Plan from 2019-20 102023 Re
" pvey|

Mining Plan / Perlod
Scheme From T _ Approval Reference
Approved by the Indian Bureau of Mines, Nagpur under
tz;g'; (Grant of 1199900 |2003-04 |Rule 22 of Minerals Concession Rule, 1960 vide letter No
' ' ' 314 (3)/99-MCCM(C)/MP-4 dated 18.11.1999 :
- Modification of the approved Mining Plan under Rule 10
ist modification
. _na | (1) of MCDR 1988 was approved by the Indian Bureau
m:&zapﬁ'a’;w"'d 2002-03 | 2003-04| 0¢” Mines vide thelr letter No 314 (3)/2002-MCCM
(C)}/MP-10 dated 18.10.2002,
1t Scheme of First Scheme of Mining along with Progressive Mine
O .ng | Closure Plan under Rule 12 of MCDR 1988 was approved
l:;ﬂn(l:r;g along with | 2004-05 | 2008-09 by the Indian Bureau of Mines vide letter No
314(3)/2003-MCCM(C)/MP/S-19 dated 25.06.2004
tlos tt[?;c':;f;f;s:z First modification to the approved Scheme of Mining and
1st Scheme of 2004-05 | 2008-09 PMCP was approved by the Indian Bureau of Mines vide
Mining along with letter No 314 (3)/2003-MCCM (C)/S-19 dated
PMCP 06.05.2005 under Rule 10 (1) of MCDR 1988,
The lessee enhanced the production of ore In the year
‘ 2005-06. The lessee also proposed to enhance the
2nd Modiflcation production of ore vis-a-vis removal of overburden in
to the approved next 3 years (2006-07 to 2008-09) and accordingly the
1st Scheme of 2006-07 | 2008-09 | approved Mining Scheme was again modified under Rule
Mining along with 10 (1) of MCDR 1988 along with the progressive mine
PMCP closure plan under Rule 23 B of MCDR 1588, which was
approved vide letter No 314 (3)/2007-MCCM(C)/MP-6
dated 14.06.2007.
; — The Scheme of Mining for the period of 2009-10 to
2nd Scheme of
o _4a4|2013-14 under rule 12 of MCDR 1988 was approved by
mnélgg along with | 2009-10 | 2013-14 4y o "I dian Bureau of Mines vide thelr letter No 314
(3)/2009-MCCM (CZ)/MS-28 on 01.01.2010.
:ﬁ: r:od:gsggon to First modification to the approved Scheme of Mining and
2nd Spc%eme of 42012-13 |2013-14 PMCP was approved by the Indian Bureau of Mines vide
Mining along with letter No 314 (3)/2012-MCCM({CZ)/MS/10 dated
B e 14.09.2012 under Rule-16 (1) of MCDR 1988,

Qualified Person
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S5 i Mines (ChromPe) ; " Review of Miniug Plan includify Progressive Mine

#Indian Metals & Ferro Alloys Ltd Closure Plan from 2019-20 to., 202812&,&

Date and reference of earlier approved MP/SOM

Minlng Plan / Period
Scheme From | To

Approval Reference %

3rd Scheme of
Mining along with [2014-15 {2018-19
PMCP

2018-19 under rule 12 of MCDR 1988 was apprbv€d~by
the Indlan Bureau of Mines vide their letter No 314
(3)/2012-MCCM (CZ)/MS-56/255 on 31.07.2013,

1 Modification to
the approved 3™ :
Scheme of Mining First modification to the approved Scheme of Mining and
along with PMCP 2016-17 12018-19 PMCP was approved by the Indlan Bureau of Mines vide
: thelr letter No MSM/FM/06-0RI/BHU/2016-17/1697 on
23.09.2016, under rule 10 (1) of MCDR 1988,

Second modification to the approved Scheme of Mining
and PMCP has been approved by the Indian Bureau of
2* Modification to Mines vide their letter No MPM/FM/25-OR1/BHU/2017-
the approved 3" 2017-18 |2018-19 18/2815 , dated 14.02.2018 under rule 17(3) of
Scheme of Mining Minerals (Other than Atomic and Hydro Carbons Energy
along with PMCP Minerals) Concesslon Rule, 2016 and Rule 23 of Mineral
Conservation and Development Rules, 2017
respectively.

3.2 Detalls of last modifications if any (fdr the previous approved
period):

The Mining Plan for the period from 2014-15 to 2018-19 was modified twlice
during the tenure of plan period.

Reasons of First Modification: First modification to the approved Scheme of
Mining and PMCP for the period from 2016-17 to 2018-19, vide letter No
MSM/FM/06-ORI/BHU/2016-17/1697, dated: 23.09.2016, under rule 10 (1) of
MCDR 1988,

A. Revision of Reserves due to variation of In Situ Bulk Density (Tonnage
Factor) of chrome ore and increase in life of the opencast mines: The bulk
density (tonnage factor) of ore was considered as 3 tonnes/CuM for Band I
opencast reserve calculation. During June 2015, In situ bulk density of different
grades of chrome ore were studied by Institute of Minerals & Material

C \ W
MmJ u‘ ; K Samantray %
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L.~ of Insitu Bulk Density (tonnage factor) of chrome ore has mcreased ﬁo ’.3'

r , - Review of Mining Plan including Progressive Mine
Closure Plan from 2019-20 to 2023-24

tonnes/CuM, Increase In tonnage factor of chrome ore necessitated revuelon
reserves In Band I opencast & resulted increase in the Provedx' Mi}rga_
Reserves. Accordingly life of opencast mine in Band I also increased. ‘ﬁ‘ﬁﬁ:
B, Safe & Scientific Mining: Increase of In Situ Bulk Density (Tonnage
Factor) of different grades of chrome ore resulted decrease in average stripping
ratio of the mine. Accordingly, yearwise quarry development & dumping plan for
the remaining period of the approved scheme of mining necessitated
modification In view of systematic development of mine.

C.  Environmental Protection - Upgraded Effluent Treatment Plant: As per the
conceptual plan of IIT, Kharagpur, a new upgraded ETP-4 of 360KL/Hr capacity
was commissioned 8. operated from 25.06.2014, The surface run-off & quarry
water from Sukinda Mines (Chromite) and surface run-off & water coming from
underground workings of Mahagiri Mines(Chromite) Were treated In this ETP-4,

D. Modification in Yearwise Plantation Programme: Due to modifications
necessitated in the year wise plan of overburden dumping for the remaining
scheme period, the location & availability of dead ends in overburden dump
yard for plantation also changed. Accordingly, modifled proposals have been
made for renabilltation of overburden dump yard by plantation on the basis of
year wise avalilabllity of dead ends.

£ Facilitating Increase In yearwise production capacity: The yearwise
production of chrome ore for the period from 2017-18 to 2018-19 have been
revised as per plant requirement, keeping a maximum of 3.51 LTPA as per
existing Environmental Clearance production limit.

A
N\
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Review of MiningPlan including Progresswg M
Closure Plan from 2019-20: 10 zozé___,

Scheme of Mining and PMCP for the penod from 201 7-18 to 2018-\19 ﬁagﬂgﬁ@;&: 4
- approved by Indian Bureau of Mines vide letter No MPM/FM/ZS-ORI/BHUJidii\ A
18/2815, dated: 14.02.2018, under rule 17(3) of Minerals (Other than Atomic

and Hydro Carbons Energy Minerals) Concession Rule, 2016 and Rule 23 of

Mineral Conservation and Development Rules, 2017,

A. Revision of Reserve due to varlation in grade of chrome ore and change In
area of excavation: The mineable welghted average grade of ore projected for
2017-18 including the 10-40% grade ore production was 46% Cri,0i, where as
the average grade of actual chrome ore production during the period April 2017
to November 2017 became 42% Cr,0; considering the production of 10-40%
Cr.0; ore, which was not matching with the plant requirement during 2017-18.
Minimum required average grade of Chrome ore for Ferro chrome plant was
44% Cr;0a. This mismatch happened for non availability 6f projected +52%
grade chrome ore in the eastern side due to geological disturbances. In order
to further ascertain the grade of ore, a detalled exploratlon by 58 nos of DTH
drilling up to a depth of 24 mtrs with close spaced grid of 10m x 20m were
done on the orebody from 89mRL. The chemical analysis of the drill hole sample
revealed that, the entire ore body from section FF' to section HH' were of low
and medium grade ore. There was no high grade ofe present in these area,

Due to changé in the quality of ore available in the eastern side area (projected
+52% vs actual 42% Cr;03), the lessee could not meet the specific requirement
of grade wise chrome ore for it's captive ferro chrome plants, with the approved
.planned area of excavation, Therefore, it was necessitated to modify the area of
excavation in the approved modified Scheme of Mining for the period 2017-18 &
2018-19, in order to meet the required grade of chrome ore by plants.

03 AN
NP
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»» : Review of Mining Plan Including Pro rz%'
) Closure Plan from 2019¢fg Ao 52

- . chrome ore production couldn't be achieved, to meet the requirement of the

captive plants. In order to achieve gradewise requirement of chrome ore for the
plants, the development of the quarry necessitated modification. Accordingly,
modification in development of the quarry for the years 2017-18 and 2018-19
had been proposed.

C. Common Boundary \ Dumpling: Vide letter BBR-JA/CH-2&12/P-
111(3)/2017/235-36, dated: 15.02.2017, DGMS extended the validity period of
permission under 'Reg. 111(3) of the Metalliferous Mines Regulations, 1961,
upto 11.02.2019, for dumping of overburden within 7.5m of common boundary
between Kaliapani Chromite Mine of M/s Balasore Alioys Ltd and Sukinda Mines
(Chromite) of M/s IMFA Ltd. In the said permission, DGMS has accorded

-common boundary dumping along A-B and B-C line of M/s IMFA and IH & HG of

M/s BAL, upto 3 stages of each not exceeding 20 m in height subject to total
common helght not exceeding 60 m from ground level. This has facilitated
dumping of more overburden within the lease area. Accordingly, dumping
proposal for 2017-18 and 2018-19 has been modified.

D. Reasons & Justification for modiffcation under Rule 23 of the MCDR, 2017:
Due to modifications necessitated In the year wise plan of overburden dumping
for the remaining scheme period, the location & avallablllty of dead ends in
proposals has been made for rehabllltatlon of overburden dump .yard by
plantation on the basis of year wise avaliabllity of dead ends.

y \
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M J Raju A K Samantray
Qualified Person Qualified Person Qualified Person
Page 14



* Sukinda Mines (Chromite) HE Revitw of Mining Plan including Prog;essivaﬂm
M/s Indian Metals & Ferro Alloys Ltd Closure Plan from 2013 ,2(2 tb?@?@' 3 \k\\

excavatlon, reclamation etc.

(A) Exploration:
Commitment and compliance:
No commitment made for core drilling during 2014-15, 2015-16 & 2016~-17.

Proposal during 2017-18

vear | Noothorehaes | suc | ey | Mmoo
2017-18 PBH -1 (Core) | BB' [ 100m ° 671 -490mRL ore body
PBH- 2 (Core) | HH' | 100m 664 -490mRL ore body
Total 2 nos 1335mtr
2017-18 | Check BH 2 nos | DD' 150m Each 320m

Achivement during 2017-18

No of boreholes Grid Hole length
" Year (Core/RC/DTH) Sec. Interval (mtr) Target
- r BB' 100m 654 =465
2017-18 BH -1 (Core)
BH- 2 (Core) HH' 100m 675 -486
Total 2 nos 1329
_ Check BH 1 no (Core) DD 150m 320
2017-18
Check BH 1 no (Core) DD' 150m 320
Total 2 nos. 640
Grand Total 1969

Proposal during 2018-19 for DTH drllling exploratlon programme for non
mineralised area Is given below.

.

Year Location No of holes Hole Iength' (mtr) | Total meters

' Northern slde | y5 (pTpH1 to PDTH 12) 15 180
2018-19

Southern side |7 (PDTH 13 to PDTH 19) 15 105

Total : 19 Total 285

Vet
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ukinda Mines (Chromite) ™ : Review of Mining Plan including Prodressive Mine
s Indian Metals & Ferro Alloys Ltd : " Closure Plan from 201 9-20 to'-?mf!\
- A

and shall be completed by 31.03.2019.

In addition to above proposed drilling, during 2017-18 & 2018-19, the‘ fés;ée”

has drilled 871.5 meters of core drilling by 17 boreholes in Band-I and 836
meters of core drilling by 13 boreholes in Band II as on 30.06.2018 to know the

quality of chrome ore,

(8) Mine Development (Opencast working)

Commitment and compllance: The target and achlevement of mine

development for opencast working from 2014-15 to 2018-19 is given below.
Development of opencast working (Excavation of overburden in CuM)

Year Proposed Achlevement
2014-15 , 771352 548024
2015-16 781208 670181
2016-17 650000 649700
2017-18 -~ 645000 597295
2018 -19 (as on 30.06.2018) 637200 109019

During 2014-15, the mlné was temporarily discontinued from 01.04.2014 to
30,09.2014, due to non availability of environmental clearance & valid consent
to operate, for which the targeted development couldn't be achieved.

During '2015-16, the quarry floor was projected to reach 38mRL, whereas, the
actual achlevement was 48mRL. This mis match of quarry floor has happened
due ‘to Increase of In Situ Bulk Density (Tonnage Factor) of different grades of
chrome ore. ‘

Due to increase in av tonnage factor of ore, overali stripping ratio reduced. As a
result of which, It was not necessitated to develop mine upto 38mRL for

achieving targeted production.

l(/ ] \ L}/{ (2\ . '
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Review of Mining Plan including Progressive Mine

development for the year 2017-18 was marginally less than the projection.

In 2018-19 (as on 30.06.2018), a qua‘ntlty of 109019 CuM of overburden has
been removed. It Is expected that, balance quarty development shall be
completed by 31.03.2019.

Mine Development (Underground working)
| Comniltment and compliance: The target and achievement of mine
development for underground working during the Mining plan perlod from 2014-
15 to 2018-19 is given below. .

Development of underground working In meters

Year Proposed Achievement
2014-15 ' 120 NIi
2015-16 , 273 Nil
2016-17 , 0 Nil
2017-18 | 0 Nil
2018 -19 (as on 30.06.2018) 120 Nil

Due to non availability of Environmental Clearance & Consent. to Establish for
undergrouhd working, the developmental activities could not be started, It is
expected to get Env Clearance & Consent to Establish by 2019-20 and
thereafter mine development for underground working shall be started.

W g

j A K Samantray
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“;;to 2018-19 is given below.
Ore production from Opencast Working ( Tonnes)

Year Proposed Achievement
2014-15 ' 282467 259730
2015-16 273786 273598
2016-17 351000 350512
2017-18 351000 350112
2018 -19 (as on 30.06.2018) 351000 117283

Duting 2014-15, the mine was temporarily discontinued from 01.04.2014 to
30.09.2014, due to non availability of environmental clearance & valid consent
to operate, for which the achievement was less than target. During the year
2015-16, 2016-17 & 2017-18, the targetted productlon have almost been
achieved,

In 2018-19, {upto 30.06.2018), a quantity of 117283 tonnes of chrome ore has
been explolted. It Is expected that, balance quantity shall be exploited by
31.03.2019,

Exploitation (Underground Working)

Commitment and compliance: There was no proposal for exploitation of chrome
ore from Underground working during the Mining Plan period, i.e, from 2014-15
to 2018-19.

\
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~j__,~;;§;_ be started and hence no waste generated from underground for'dumpln

. expectd to get EC & CtE during 2019-20,

L e

'-As proposed, the common boundary durhplng along A-B-C boundary line was in

- progress with M/s Balasore Alloys Limited.

: (E) Mineral Beneficiation

Commitment and compllance: If was proposed to set up a chrome ore
beneflclation plant to process 40 tonnes of chrome ore (having 10-- 30% Cr;03)
within the lease hold area. The proposal & achievement during the Mining Plan
period from 2014-15 to 2018-19 is glven below.

- Achievement: Due to non avallability of Environmental Clearance & Consent to

Establish for establishing a COB plant, the construction of COB plant could not
be started. It is expected to get EC & CtE during 2019-20.

(F) Afforestation Programme
The year wise afforestation programme proposed and achievement made during
the Mining Plan period from 2014-15 to 2018-19 Is given below. |

' Plantation target for 2014-15

. 2014-15
Year/Location -
Quarry Dump Safety Zone Other Total
Area InHa Nil 0.509 0.046 Gap plantation 0.555
7 T as’per ’
Plantation achleved during 2014-15
2014-15
Year/Location ,
Quarry Dump Safety Zone Other Total
Area In Ha NIl NIl 0.046 Il 0.046
Nos of plants Nil Nil 190 | 190
\ 2 B
A K Samantiay : P Behera
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inda Mines (¢hromite) . I Review of Mining Plan including Jrosee
#i7s Indian Metals & Ferro Alloys Ltd _

(D) Dumping of Overburden & Waste material

The target and achievement of dumping'of overburden & waste matd

the Mining Plan period from 2014-15 to 2018-19 is given below.
Dumping of Overburden & Waste in CuM

Proposal . Achievement
OB from | Waste from OB from | Waste from
Year Opencast |Underground| Total [ Opencast |Underground{ Total
‘| working working working working

2014-15 771352 3380 774732| 548024 NIl 548024
2015-16 781208 6674 787882| 670181 NIl 670181
2016-17 650000 0 650000( 649700 Nii 649700
2017-18 645000 0 645000 597295 Nil 597295
(as e gu g| 637200 1680  |638880| 109019 NI | 100019

During 2014-15, the mine was temporarily discontinued from 01.04.2014 to
30.09.2014, due to non availability of environmental clearance & valid consent
to operate,'for which the targeted dumpling of overburden couldn't be achieved.
-~ However later on the EC & CtO were obtalned,

Due to increase in av tonnage factor of different grades of ore, the av stripping
ratlo of the mine reduced. Therefore, during 2015-16, the targeted production
was achieved by excavating & dumping less overburden.

During 2016-17, the overburden dumping was as per proposal.

During 20_17'-18, the mining operations were temporarily discontinued from
11,04.2017 to 23.06.2017, due to want of valld consent to operate. Hence the -

development for the year 2017-18 was less and accordingly dumping of over

burden was less. .

In 2018-19 (as on 30.06.2018), a quantity of 109019 CuM of overburden has
been removed and dumped In overburden dumpyard. It Is expected that,
balance quanity of overburden removal and dumping shall be completed by
31.03.2019,

N 5"
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f.jDue to less overburden dumping, the designated dead ends on dump ,
couldn't be made available, hence the targeted plantation over dump area
couldn't be taken up. However later on the EC & CtO were received. And,
plantation over an area of 0.046ha in safety zone as proposed has been
completed.

Plantation target for 2015-16

2015-16
Year/Location -1
Quarry | Dump Safety Zone Other Total
Area in Ha Nil 0.22 0.71 Gap plantation 0.93
as per

Plantation achieved during 2015-16

Year/ 2015-16
Location Quarry | Dump | Safety Zone Other Total
Area in Ha Nil 0.54 0.07 il 0.61
Nos of plants Nil 2860 185 3045

- During 2015-16 plantation done over an area of 0.54 ha in the dump area
against the target of 0.22 ha, due to avallability of dead ends on the dump.
Safety‘ Zone plantation during 2015-16 was proposed over 167mRL on common
boundary 'dumping area along A-B & B-C boundary line. During 2015-16,
common dumping was.temporarily discontinued due to want of cIearancé from

- Govt of Odisha.--'fheréforer'common dumping- along A-B -& B-C could not-be
completed as plahned, as a result of which targeted plantation In” safety zone
couldn't be achieved. However, “"No Objection” has been obtained from Govt of
Odisha for dumping of overburden within 7.5 mtrs of common boundary
between Kaliapani Chromites of M/s Balasore Alloys Ltd and Sukinda Mines
(Chromite) of M/s Indian Metals & Ferro Alloys Ltd.
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*Review of Mining Plan including Prog
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FMetals & Ferro Alloys Ltd Closure Plan from 201 .7/‘

P
Year Area in Hacts Plantation lnBu \
2016-17 0.4 o 1000
2017-18 0.5 ! 1250
2018-19 0.9 : 2250

Plantation Achieved for 2016-17, 2017-18 & 2018-19

Year Area in Hacts Plantation in Dump Yard
2016-17 0.73 2175
2017-18 0.55 1650

Preparatory work for plantation has been done, Plantation is
2018-19

(as on 30.06.2018) belng carried out during rainy season and the plantation

over dumpyard shall be completed as proposed.

(G) Reclamation
There was no proposal for reclamation In the quarry during the Mining Plan
period from 2014-15 to 2018-19.

(H) Scientific Study for Optimising Band I Quarry and Dumpyard.

In 2018, CIMFR, Dhanbad has reviewed and carried out the optimum slope
stability studies for opencast quarry of Band I and the external dumpyard.
~ Accordingly, CIMFR has recommended the ultimate overal! pit slope angle of 30°
and pit bottqrri of Band I as (~)2mRL. Also, CIMFR has recommended the helght
of dump as 75mtrs from ground level in four stages. The CIMFR report Is
enclosed as Annexure XII, '

i

Mine Configuration Optimised Parameters as per CIMFR Report

Band I Opencast Overall Pit Slope Angle: 30 degree
Quarry ~|Ultimate Pit Bottom: (-) 2mRL

MaxIimum Height of Dump: 75 mtrs from ground level

Overburden Dump in four stages, l.e. maximum upto 207mRL

Distance between
Quarry and dump

MmJ E- ju A K Samantray P Behera
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Sukinda Mines (Chromited ,
M/s Indian Metals & Ferro Alloys Ltd

(1) Opencast Mining by Grab

Engineering, IIT Roorkee has designed the method of excavation & has
submitted it's report. This repbrt includes the geo-technlical study undertaken
by IIT, Roorkee, which confirms that mining can be done safely by this method.
‘Refer Annexure XX. The basic principle Is to excavate vertically downward in ore
bearing zone by grab and support the side walls by series of micro piles. The
excavation Is done over the orebody. Such excavation are called as Panels. Each
panel consists of number of sub-panels and are excavated upto a maximum
depth of 60mtrs. After excavation, the panels are backfilled by overburden
materlals available in the mine before the adjacent panel is taken up for
excavation. Based on the recommendations of the report, necessary permission
from DGMS has also been obtained for opencast mining by Grab. Refer
Annexure XX. As proposed, the trial for opencast mining by grab will commence
in 2018-19 over 78mRL western side ore bench and continue upto 2019-20 to
establish the mining method. It is estimated that approx. 56000 tonnes of ore
will be mined out during this trial mining operation. On the basis of findings of
the trial mining; the method shall be proposed for extraction of chrome ore
deposilt.

3.4 Status of compliance of violations pointed out by IBM
The violations pointed out by inspecting officials of 1BM under MCDR,2017 and
yearly review of the Scheme of Mining have been duly attended. -

During 2014-15, the mine received two vlolation from .IBM vide letter no
ORI/CR/1JP/MCDR-12/BBS/1949, dtd: 14.08.2014 & ORI/CR/JJP/MCDR-
12/BBS/4634, dtd: 16.03.2015, The compliance to above violations have been
submitted to RCOM, BBSR and are glven In Annexure - XVII.

N
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Sukinda Mines (Chromite) . [ . Review of Mining Plan including Progresie. 4 ™
/s Indian Metals & Ferro Alloys Ltd ' : Closure Plan from 20192045

During 2015-16 the mine received two violations  vidg
ORI/CR/JIP/MCDR-12/BBS- 597 dtd: 03. 06 2015 & ORI/
12/BBS/2828, dtd: 16.12. 2015. The compllance to above violatlons
submitted to RCOM, BBSR and are given in Annexure - XVII.

puring 2016-17, the mine received a violations vide letter no
ORI/CR/JIP/MCDR-12/BBS/1985, dtd: 02.11.2016. The compliance to above
violation has been submitted to RCOM, BBSR and are given In Annexure - XVIL

During 2017-18 & 2018-19 (till 30.06.2018), the mine has received no violation
from IBM.

3.5 Details of any suspension /closure/ prohibitory order issued by
any Government agency under any rule or Court of law:

During 2014-15, the mine was temporarily discontinued from 01.04.2014 to
30.09.2014, due to non avallability of environmental clearance & valid consent
to operate. . _

Odisha State Pollution Control Board has revoked the consent to operate vide
letter No: 5269/IND-I-CON-2274, dated:10. 04.2017, and the mine workings
were stoped from 11.04.2017 to 22.06,2017. The consent to operate again
issued on dated: 22.06.2017, vide letter No. '8508/Ind/Con/2274. Accordlngly
mine workings started from 23.06.2017. Refer Annexure - XIV,

3.6 In case the MP/SOM is submitted under rules 23 of the MCDR

2017 or under rule 17(3) of the Minerals (Other than Atomlc and Hydro

carbons Energy Minerals). Concession Rules, 2016 for approval of.
modification, specify reason and justification for modification under

these rules. .

Not applicable, as the proposal is for Review of Mining Plan for next 5 years, l.e
from 2019-20 to 2023-24.

T Rdju : AK Sum P Behera

Qualified Person Qualified Person Qualified Person
Page 24
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" M/s Indian Metals & Ferro Alloys Ltd Closure Plan from 2%.
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Sukinda Mines (Chroite) : Review of Mining Plan including Ppithessive:
M/s Indian Metals & Ferro Alloys Ltd Closure Plan from 20

1.0 GEOLOGY AND EXPLORATION:

a) -Brief description on the topography, drainage
vegetation, climate, ralnfall data of the mining lease area.

Topography of Sukinda Mines (Chromite)

Mining operation at Sukinda Mines (Chromite) having a lease area of 116.760
ha. has started on 15.09.1999, The lease area Is surrounded by Kaliapani
chromite mines of BAL in the West, Kaliapani Chromite Mines of M/s OMC Itd in
the North, area held by Govt of Odisha in the East and Mahagiti Mines
(Chromite) of M/s IMFA Ltd in the South, The mining lease area, lying in the
north of Mahagiri hill and covered by lateritic soll on the top followed by
weathered [imonites. Patches of serpentinite are noticed In the central part. The
highest & lowest surface contour of the area is 160mRL & 110mRL respectively.
The elevation is high in the south side and becomes gentle slope towards the
northern side. Reglional chromite band No I & II of Sukinda Chromite belt Is
lying in the lease area have a general trend of ENE-WSW dipping 75 to 80
degree towards NNW,

Drainage Pattern

The area comprises of hilly and undulating terrain. The Daitari hill range Is
located in the north and the Mahagiti range occupies the southern portions. The
central valley portions of the area Is dralned by Damsal Nala flowing in westerly
direction. It forms the main watershed of the study area. The entire drainage
originating from Dlatari hills in north and Mahagiri in the south join Damsal
Nala, The dralnage network present over the major portions of the study area Is
" sub-parallel except for the dralnage emanating from Diatari hills over the
northe.rn portlon which Is radial and dendritic in nature. 1:he maximum elevation
of the study area is 600 m above mean sea level In the northern portions
(Daitari Hill) while the lowest Is less than 100m above sea level In the west
central parts of valley. The only surface water source In this area is perennial
Damsal Nala which is situated at 1 km distance from milning lease area due
North,

2 \ et .
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Sukinda Mines (Chromite) "
M/ Indian Metals & Ferro Alloys Ltd

|lease area.

Vegetation

In the peripheral forest area hatural trees ilke Sal, Kendu, Bahada, Harida,
Karanja, Bela are grown. In addition lessee has undertaken plantation on the
dead end slopes of the overburden dump & also In the safety zone area with
tocal specles like Chankunda, Amba, Jamu, Neem, Karanja, Sisu, Krushnachuda,
Radhachuda etc.

Climate :

Tropical climate prevails in the lease area. During June to October It is rainy
season & during this period gets maximum rain fall in the area. During the year
2017, maximum precipitation is recorded in the month of August' 2017 (i.e
544.69mm) In the lease area. Winter is influenced from October to February.
Hot summer Is influenced from March to May. During summer maximum
temperature ranges from 38 to 46 degree Celsius.

Rainfall data:

In this area rain falls during the period from July to October. The average rain
fall In this region varies from 1300mm to 1600mm per annum. The raln fall data
measured by the lessee for the year 2017 Is glven below,

Month- Raln fall in mm Month Rain fall in mm
January oy 0 : uly - 313,40
February : 0 August 544,69

March 46 September 379.45

April 26 October 257.41

May , 183 November 31.50

June 187 December 0

Total 1968.45mm

\ b ).
. _ \
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Sukinda Mines (Chg-omite)

M/s Indian Metals & Ferro Alloys Ltd

bearing Sukinda ultramafic complex. The Sukinda ultramafics belong to 1

metamorphosed rocks

of Pre-Cambrian age. The rocks of the area are

associated with six sedimentary sequences separated by unconformities. The

Sukinda ultramafics belong to the second sequehce of the succession forms a

major Intrusive Into the older rocks and occur as intrusive. The stratigraphic

succession of the region Is glven In table below.

STRATIGRAPHIC SUCCESSION THE REGION

Sixth Sequence

Granlte

Intruslve Contact

Shales Carbonatites

Shale lava and tuffs conglomerates

Unconformity

Fifth Sequence

Gabbros, Ultrabasics and dyke Swarms Ouartzites

Conglomerates

Unconformity--

Fourth Sequence

Basal Granite Intruslve Contact Manganese bearing Shales

"Iron Ore stage of Dunn"

Banded Hematite Jasper Shale

Unconformity

Third Sequence

Gabbro and Ultrabasics (intrusive) Lavas and Interbedded
grits
Conglomerates, arlls. Sandstone

- -

Unconformity----

Second Sequence

Granite and granite gnelss. {intrusive)

Granophyre {intrusive)

Gabbro and Ultrabaslc with chromite lodes (intrusive}
Branded Hematlte quartzite

Banded Hematite Jasper Conglomerate, ferruginous
shale and phvliltes

~Unconformity----

First sequence

Metavolcanlcs chlorlte  schist Quartzite, BHQ, Banded

ferruginlous Quartzite, Mica Schist, Fuchsite

%
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Sukinda Mines (Chromite) .- > L Review of Mining Plan including Progressive Mite
M/7s Indian Metals & Ferro Alloys Ltd Closure Plan from 2019-20AF 2028 2R

The ultrabasics are distributed with two different types of metamao ‘i«f
(a) Green Schist facles: Quartzite or Blotite hornblende-Granite it

part. (b) Granulites facies : Assemblages in the southern part of thy

The ultramafic sulte of rocks. of Sukinda area is a layered complex of altera
bands of Chromité¢, Dunite, Peridotite and Orthopyroxinite. The dunite-
peridotites are completely serpentinised. The presence of numerous chert bands
in association with Chromite bands Is the characteristic feature of the area. The
lower sequence of Iron Ore Super Group of the region has been folded into
syncline with gentle plunge to the WSW direction. The ultrabasics are intrusive
into older sequence and subsequently co-folded.

The chrome ore mineralization Is malnly restricted to the ultrabasics and occurs
at six different stratigraphic levels. Band-l is the most important chromite
bearing unit/member of the region, It extends for a longer distance and Is the
thickest among all the bands. Band ~ I & Il occurs in Sukinda leasehold area.

- ¢) Detalled 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.

Not applicable for review of mining plan. (Only applicable for MP)

d) Prospecting / Exploration Agency: Name of prospecting / exploitation
agency: GSI, ACC, AOSL and Maheshwari Mining Private Limited, Drill King
India Pvt Ltd.

Address: Maheswari Mining Pvt Ltd, 21, CML Lane, Raniganj-713347, Dist:

Burdwan, West Bengal, E mall address: rajlv.ganeriwala@maheswaree.com, and
phone no. 913412445446 )

Address: Drill King India Pvt Ltd, 851, 8" floor, JMD Megapolis, Sector 48,
Sohna Road, Gurgaon-122018 , Haryana, E mail address: rajiv@driliking.in, and
phone no. +91124 492 9580.
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Sukinda Mines (Chromfte) : . Review &f Mining Plan including Progressive Mine
M/s Indian Metals & Ferro Alloys Ltd , Closure Plan from 2019-20 to 2023-24

e) Detalls of prospecting / exploration already carrled out {
The Mtnlng lease area of Sukinda Mines (Chromlte) granted to M/s
part of earlier lease area of M/s TATA Steel Ltd Geological Survey o l

81. After the area was granted, IMFA explored the area in detall by way of core j
drilling in the year 1999-2000 , 2000-01 ,2001-02 ,2002-03 , 2007-08, 2010-11,
2011-12, 2012-13, 2017-18 & 2018-19. The details of exploration carried out In

the area by GSI and IMFA are given in the following table,

Exploration carried out by GSI & IMFA:

Particulars
Exploration Parameter
GSl IMFA
Topographical Survey 116,760 Ha 116.760 Ha
Geological Mapping 116.760 Ha 116.760 Ha
910.40 mtrin 6 holes |
Core Drilling (Band -~ I) . : 8747.84 mtr in 44 holes
Core Drilling (Band - 1) 174,75 mtr in one hole | 5609.60 mtr..in 31 holes

Core Drilling for Proving Band

- ' 1197 mtrin 6 holes
HI&1v ,

| DTH holes for Band I & II - . 1557 mtr in 87 holes

Samples were drawn at every one mtr or less for the
Sampling and Analysis mineralized zone from the drill cores and analyzed In
in-house Iaborétorv as well as at NABL Laboratory.

Location of the drill holes completed are shown in the geological plan. The
abstract of Year wise drlil hole data is given in following table. The bore holes
were drilled at a grid Interval of 50 -100 mtrs.

0 \
e \ hat D

M J Rdju A K Samantray
Qualified Person Qualified Person Qualified Person
Page 30



et

e #E
" Sukinda Mines (Chromite) . : " Review of Mining Plan including ProgteksMe

" /s Indion Metals & Ferro Alloys Ltd ' Closure Plan from igﬁ ' &
Year NohoJIeB: re Meters Nohzi;:sTH
[ 1999-2000 3 347.35 NIl
2000-2001 5 402.29 NIl 0
2001-2002 1 69.05 NIl 0
T 2002-2003 3 238.85 Nil o |
2007-2008 3 536,55 Nl o
- 2010-2011 21 741945 | - NI 0
2011-2012 5 1941.40 29 222
2012-2013 6 865.00 Nil Nil
2017-2018 16 2662.00 58 1335
(tufgi?c;g?zlogw) 18 1072.50 Nl Nl
Total 81 15554.44 87 1557.00

Detalls of work orders to the drilling party, payment details and Form J & I
submitted are attached as Annexure - XXVI.

The detalls of the coring and non-coring holes drilled during the period from 1999
-2000 to.2018-19 (til! 01.09.2018) are glven below,

M T Raju AK m{ P Begera
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Sukinda Mines (Chromite) . .
* M/s Indian Metals & Ferro Alloys Ltd

DETAILS OF BORE HOLES DONE DURING 1999-00 TO 2018-19 (

Nature M!neralizéx
BH Location of BH Depth /
Year | Number {Co-ordinate) (Core/ | (in mtr) Non-
DTH) Mineralized
Non-
o9s- SMC/IM/O1 | 3478E /2139N Core | 11255 | . 0% | 75N160 | 1
2000 [SMC/IM/O1A| 3499 /2092N Core | 105.60 | Mineralized | 45/N160 | 1
SMC/IM/02 | 3364E /2009N Core | 129.20 | Mineralized | 60YN160 | 1
Sub Total 347.35 ’
SMC/IM/03 |  3319E /1984N Core 78.59 | Mineralized | 509N160 | I
| SMC/IM/04 | 3259E /1911N Core | 71.00 | Mineralized | 45N160 | 1
2%‘;"' SMC/IM/05 | 3209E /1854N Core | 8220 | Mineralized | 45/N160 | 1
SMC/IM/06 |  3167E /1814N Core | 80.00 | Mineralized | 50/N160 | 1I
SMC/IM/06A|  3114E /174N Core | 90.50 | Mineralized | 55/N160 | I
Sub Total 402.29
2%‘;1' SMC/IM/07 | 3385E /1589N Core | 69,05 | Mineralized | 60°/N160 | 11
Sub Total 69.05
SMC/IM/08 |  3488E /1684N Core | 70.85 | Mineralized | S0%/N160 | I
2%%2' SMC/IM/09 |  3590E /1763N Core | 90.00 | Mineralized | SO/N160 | II
SMC/IM/10 3657E /1B57N Core |  78.00 Mineralized | S0°/N160 11
Sub Total 238.85
Non- 0
SMC/IM/11 3563E /2032N Core | 23855 | oo o | BOYNISO |
2007- ' Non-
o | SMC/IM/12 | 3320E /2050N Core | 13050 | o | 75UN1SO |
Non- o
SMC/IM/13 |  3477E /1795N Core | 16750 | yyion o | 75YN1SO | 1
Sub Total 536.55
2010-| SMC/IM/18 |  3192E /1853N Core | 574.00 | Mineralized | 90%Ni50 | I
1 Femciwie || 34316/2038N Core | 302.00 | Mineralized | 90°/N150 | I
| . _ ) - 90°&
SMC/IM/14 3133E/1946N Core 686.00 Mineralized | Directional / I
AR . : N150
84°&
SMC/IM/15A|  3328E/2209N Core | 628.15 | Mineralized |Directional /| I
. N150
SMC/IM/15B]  3328E/2209N Core | 580.00 | Mineralized | 65°/Ni50 | 1I
Non' 0
SMC/IM/16A|  3255E/1749 N Core | 700.00 |, WO .| 76°Niso | m
SMC/IM/16B]  3306E/1673N Core | 356.00 | Mineralized | 70°/Ni50 | 1I
it \ 2
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Sukinda Mines (Chrohite)

Review of Mining Plan incrup{s. PppesTE

/s Indian Metals & Ferro Alloys Ltd Closure Plan fronf ROIE 70 §i
i B _YE
SMC/IM/17A 3492E/1939N Core 700.00 Mineralizi E 2
SMC/IM/178|  3518E/1894N Core | 470.00 | Mineralizedy ! &
' Non- Ny
_ SMC/IM/22 3734E/1544N Core 197.00 | Mineralized
Non- o I &
SMC/IM/23 3680E/1628N Core 200.00 Mineralized 60°/N150 v
Non- 0 11 &
SMC/IM/24 3628E/1714N Core 200,00 Mineralized 60%/N150 IV
Non- 0 111 &
SMC/IM/25 3424E/1486N Core 200.00 Mineralized 60°/N150 v
. ' Non- 0 III &
SMC/IM/26 3478E/1401N Core 200.00 Mineralized 60°/N150 v
sMc/M/27 | 3301E/1538N | Core | 200,00 Non- | ggosnysp | I &
’ Mineralized v
SMC/IM/28 3131E/1813N Core 150.00 Mineralized | 56°/N150 I
SMC/IM/29 3231E/1939N Core 164.00 Mineralized | 58°/N1i50 I
SMC/IM/30 3353E/2026N Core 144,00 Mineralized | 73°/NiS0 I
2010-| SMC/IM/31 3498E/2072N Core | 150.00 | Mineralized | 74°/N150 | I
11 | sMc/IM/32 3183E/1868N Core 153.00 | Mineralized | 65°/N150 1
SMC/IM/20 3362E / 1868N Core- 465.30 Mineralized { 72°/N150 I
Sub Total 741945 .
SMC/IM/20 3362E/1868N Core 94,70 Mineralized | 72°/N150 1
Non- 0
SMC/IM/21 3514E/1612N Core | 398.50 Mineralized 79°/N330 I
SMC/IM/33 3466E/1842N Core 428.20 Mineralized | 66°/N150 I1
SMC/IM/34 3327E/1806N Core 490.00 Minerallzed | 67°/N150 I
SMC/IM/35 3196E/2094N Core 530.00 Mineralized | 70°/N150 I
DTH-2 E3322/N1503 DTH 2.00 Mineralized 90° II
DTH-2A E3325/N1499 DTH 9.00 Mineralized 90° il
DTH-2B E3328/N1493 DTH 9,00 | Mineralized 90° B
D'l_'H-ZC E3331/N1487 DTH 8.00 Mineralized 90° 1l
2011-| DTH-2D E3334/N1482 DTH 8.00 | Mineralized 90° 1l
12 DTH-3 E3366/N1528 DTH 9,00 Minerallzed 90° nn
DTH-4 -E3406/N1560 DTH .9.00 Mineralized- 90° Il
DTH-4A £3402/N1565 DTH 9.00 -Mineralized g0° 1T
NDn- 0
DTH-4B E3399/N1570 DTH 9.00 Mineralized 90 Il
DTH-5 E3437/N1603 DTH 9.00 Mineralized 90° n
DTH-5A E3435/N1607 DTH 9.00 Mineralized og? Il
Non- o
DTH-5B E3441/N1609 DTH 9,00 Mineralized 90 1
DTH-6 E3472/N1641 DTH 8.00 Mineralized 50° I
M J Rilju AK Samantray P Behera
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Sukinda Mines (Chromite) L Review of Mining Plan inciudmg, E@g R
M/s Indian Metals & Ferro Alloys Ltd- Closure Plan from 201 foadp
NTE:
DTH-07 E3517/N1669 DTH 6.00 Minerallzed I\\w S
DTH-7A E3512/N1677 DTH 6.00 Mineralized
DTH-08 E3538/N1687 DTH 6.00 Minerallzed
DTH-8A E3532/N1698 DTH 6.00 Mineralized 90°? II
DTH-09 E3561/N1707 DTH 2.00 Mineralized . 90° 11
DTH-9A E3558/N1712 DTH 8.00 Mineralized 90° 1
DTH-9B E3556/N1715 DTH 8.00 Mineralized 90° Il
N Non- o
PTH-9C E3554/N1718 DTH 9.00 Mineralized 90 II
DTH-10 E3603/N1753 OTH 6.00 Mineralized 90° 11
. Non- o
DTH-10A E3618/N1730 OTH 6.00 Mineralized 90 11
Non' . o
DTH-11 E3640/N1789 DTH 6.00 Mineralized 90 1
. Non- o
DTH-11A E3643/N1784 DTH 6.00 Mineralized 90 II
Non- 0 '
DTH-11B E3656/N1762 DTH 6.00 Mineralized 20 I
- . Non- o
DTH-11C E3649/N1774 DTH 6.00 Mineralized 90 I
- NOI"I' 0
DTH-11D E3653/N1768 DTH 6.00 Mineralized o0 Il
DTH-12 E£3682/N1816 DTH 8.00 Mineralized 90° I
Sub Total 2163.40
SMC/IM/36 | 3320,39E/1542.31N Core -150.00 Mineralized | 63°/N1S0 Il
SMC/IM/37 | 3396.75E/1619.88N Core 150.00 Mineralized | 64°/N150 I1
SMC/IM/38 | 3444.04E/1691.71N Core 150.00 Mineralized | 66°/N150 11
2012-| SMC/IM/39 | 3541,61E/1755.00N Core 140.00 Mineralized | 52°/N150 I1
-13 SMC/IM/40 | 3619,44E/1828.72N Core 150,00 Mineralized | 65°/N150 II
SMC/IM/41 | 3583.33E/1797.92N Core 125.00 Mineralized | 52°/N150 nn
‘ Sub-Total 865.00
sMC/IMjaz | 3025-8841E/996.067\ o | 654,00 | Mineralized | 729N1S0 | 1
SMc/iM/a3 | 3393.99118/2238459) core | 675,00 | Mineralized | 75%/N150 | 1
3103.8534E/2230.354 Non- o
SMC/IM/44 6N Core 320.00 Mineralized 60%/N330 1
E 3316.913 / Non- o
SMC/IM/45 ' 2207.510 N Core 320.00 Mineralized 60°%N330 I
E 3520,928 & N o
SMC/IM/46 3037 24 Core | 17.00 | Mineralized | 80%/N330 | 1
SMC/IM/47 B 3523.702 & N Core 78.00 Mineralized | B0%/N330 1
2028.204
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Sukinda Mines (Cf!romf'tej Review of Minfg Plan mgludfn
M/s Indian Metals & Ferro Alloys Ltd Closure Plan frem 21
sme/imzas | 3;;?32?:‘ N Core | 104.00 | Mineralized
sMc/iMzae | E 3‘1‘33573?3& N Core | 37.00 | Mineralized
smc/myso | B 333260329& N Core | 26.00 | Mineralized | 80%N330 | 1
sMc/iMsy | 3:1";2;326& N Core | 26.00 | Mineralized | 80%/n330 | 1
2017~ E 3463.925 & N \
18 SMC/IM/52 2014.750 Core 37.00 Mineralized | 80°%/N330 1
sMe/mss | E 3‘1‘335232 4& N | core | 30.00 | Mineralized | 80%N330 | 1
E 3442.680 & N
SMC/IM/54 iz Core | 115.00 | Mineralized | 80°/N330 | I
sMc/mss | 3}32'33220& N Core | 77.00 | Mineralized | 80%N330 | 1
smc/vyse | B 3}?258%6& N Core | 77.00 | Mineralized | soN330 | 1
sMc/Mys7 | E 3%33'11%:3& N Core | 69.00 | Mineralized | 90%/N330 | 1
DTH1 |E3408.216/N2005.761] DTH | 24.00 | Mineralized 90° 1
DTH2 |E3412.336/N1998.903 DTH 24.00 | Mineralized 90° 1
DTH3 |E3416.456/N1992.046] DTH | 24.00 | Mineralized 50° 1
DTH4 |E3420.758/N1984.887| DTH 15.00 | Mineralized 90° 1
DTHS |E3418.479/N2008.095| DTH 24.00 | Mineralized 90° 1
DTH 6 E3423.629/N1999.524] DTH 24.00 Mineralized 90° 1
: o Non- 0
DTH? |E3428.780/N1990.952| DTH 12,00 | g o 90 I
DTHS |E3433.930/N1982.380| DTH 22,00 | Mineralized 90° I
DTHO |E3439.080/N1973.809| DTH 24,00 | Mineralized 90° I
" DTH10 |E3428.502/N2010.831| DTH 22.00 | Mineralized 90° I
DTH 11 |E3433.652/N2002.259| DTH 20.00 | Mineralized 90° I
DTH 12 |E3438.803/N1993.687| DTH 22.00 | Mineralized 90° I
DTH 13 |E3445.507/N1987.058| DTH | 24.00 | Mineralized 90° I
DTH14 |E3449,103/N1976.544| DTH | 24.00 | Mineralized 90° I
DTH 15 |E3445.305/N2017.230] DTH 24.00 | Mineralized 90° I
DTH 16 |E3449.095/N2008.810| DTH 24.00 | Mineralized 90° 1
DTH17 |E3453.870/N1997.735| DTH 24.00 | Mineralized 90° 1
DTH 18 |E3459.021/N1989,163| OTH 24.00 | Mineralized 90° I
DTH 10 |E3463.833/N1981.154| DTH 24.00 | Minerafized 90° I
DTH 20 |E3458.624/N2018.947| DTH | 20.00 | Mineralized 90° I
DTH 21 |E3463.774/N2010.376| DTH 24.00 | Mineralized 90° I
B DTH 22 |E3468.925/N2001.804| DTH 8.00 | Minerallzed 90° I
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Sukinda Mines (Chromite}. » R Review of Mining Plan including Pro,
M7s Indian Metals & Ferro Alloys Ltd . Closure Plan from 2019

DTH 23 |E3474.075/N1993.232| DTH 24.00 Mineralized
DTH 24 |E3480,254/N1986.649| DTH 24.00 Mineralized

DTH 25 |E3442,686/N1967.809] DTH | 24.00 | Mineralized §\ o

: Non-
DTH 26 |E3451.081/N1958.223| DTH 24.00 | o e
Non-
DTH 27 E3459,073/E1963.,558| DTH 24.00 Mineralized
Non- 0
DTH 31 |E3494.286/N1988,719| DTH 24.00 | oo 90 I
Non- :
bTH 32 |{E3489.136/N1997.290| DTH 24.00 | pioe o lized 90° I
.. Non.
DTH 33 |E3483.986/N2005.862| DTH 24.00 | pieolized 90° I
DTH 35 |E3473.685/N2023.006{ DTH 24,00 | Mineralized 90° I
DTH 37 |E3493.896/N2018.492{ DTH 24,00 | Mineralized 90° I
DTH 38 |E3499.065/N2009.925| DTH 24,00 | Mineralized 90° 1
DTH 39 |E3504.197/N2001.349| DTH 24.00 ! Mineralized 90° I
DTH 41 |E3519.078/N2005.358| DTH 24.00 | Mineralized 90° I
DTH 42 |E3514.108/N2013.979| DTH 24,00 | Mineralized 90° I
DTH 43 |E3508.957/N2022.550| DTH 24,00 | Mineralized 90° 1
DTH 47 E3461.025/N1971.265| DTH 24.00 Mineralized 9q° I
DTH 48 |E3421.608/N1974.977| DTH 24.00 | Mineralized 90° I
DTH 49 |E3424.673/N1965.152| DTH | - 24.00 | Mineralized 90° I
' Non- . .
2017- DTH 50 |E3416.753/N1960.393| DTH 22.00 | poet o 90 I
18 | bTHs: |E3411.603/N1968.965| DTH 24.00 Non- 90° I
v ' ' Mineralized
DTH 52 |E3407.002/N1976.622] DTH 22.00 | Mineralized 90° I
DTH 53 |E3401.336/N1986.051] DTH 24.00 | Mineralized 90° 1
. . Non- 0 .
DTH .54 E3382.435/N1988,571| DTH 22,00 Mineralized o0 I

DTH 55 |E3378.267/N1971.704| DTH | 24.00 | Mineralized 90° 1
DTH 56 |E3383.857/N1966.946| DTH 24.00 | Mineralized 90° 1
DTH57 |E3388.084/N1959.865| DTH 24.00 | Mineralized |  90° I
I
I

DTH 58 E_3371.248/N1958.108 DTH 24,00 Minerallzed . 90°
DTH 59 £3366,098/N1966.680( ODTH 24,00 Minerallzed ap*
Nonh-

' 0
DTH 62 |E3359.882/N1980.252| DTH 24,00 Mineralized 90 | I
Noh- o
DTH 63 |E3372,842/N1992,407| DTH 24,00 Mineralized 90 1
DTH 64 |E3371,345/N1978.679| DTH 24.00 Minerallzed 90°? 1
DTH 65 E3333.109/N1959.418| DTH 24.00 Mineralized 90° I
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A K Somantray
Qualified Persoh Qualified Person Qualified Person
Page 36




»  Sukinda Mines (Chromite} - [ Review of Mining Plan including P,

M/s Indian Metals & Ferro Alloys Ltd Closure Plan from 20 %@
‘ — ¥ . : L/ \
OTH 66 | E3351.831/N1965.387| DTH 24.00 | Mineralized & §
DTH 67 |E3400.436/N2018.586] DTH | 24.00 | Mineralizelitlz %\ oogkils | /
DTH 68 |E3358.173/N1943.875] DTH 24.00 | Mineralized\ « “as=e /S e
DTH 69 |E3344.930/N1952.607! DTH 24.00 | Mineralized [\"796% "2
o Sub-Total 3997.,00 P
_ E 3425.799 & N
SMC/IM/S8 2005 859 Core | 27.00 | Mineralized | 80%N330 | I
E 3447.830 & N s
SMC/IM/59 1966.335 | Core 53.00 Mineralized | 80%/N330 I
E 3247.53 & N ) )
SMC/IM/60 1852.50 Core 40.00 Mineralized | 90°/N330 |
SMC/IM/61 E3346,21 & N core | °%50 | Mineralized | 90/N330 | 1
1955.15
sMmc/mez | E3422.57 &N Core | 100.5 | Mineralized | s0Niso | 1
1639.22
SMC/IM/63 | E 3:;'1’%531& N Core | 70.00 | Mineralized | S0%/N1S0 | 11
sMc/iMfes | E3505.01 &N Core | 63.00 | Mineralized | 50°/N150 | 1I
1701.20
smc/iMzes | E 350501 &N Core | 88.00 | Mineralized | 72/N150 | 1I
1701.20
E 3337.03 & N )
2018- SMC/IM/66 1517.12 Core 62.00 Mineralized | 55°%/N150 II
19
sMc/iMe7 | E3393.77 &N Core | 52.00 | Mineralized | 50Ni50 | I
1552.29
sMc/iMies | £ 3369.90 &N Core | 17.00 | Mineralized | 90%N150 | It
1538.38
sMc/Mee | E 3‘}23'2330& N Core 54,00 | Mineralized | 50%/Niso | II
sMmeyim7o | E3295.32 &N Core | 103.00 | Mineralized | 80%/NiS0 | It
1482.30
E 3582.513 & N ' 0
SMC/IM/71 1771.748 Core 58.50 Mineralized | 50°%/N150 I1
' E 3628.336 & N 0
SMC/IM/72 ergtig Core | 52,00 | Mineralized | 50YN150 | II
| ‘ E 3640.973 & N 0
| sme/1my73 o tgids Core | 67.00 | Mineralized | SOYNiSO | 1I
| E3665.396 & N 0
SMC/IM/74 1841.814 Core 49,00 Mineralized | 50°%/N150 11
E 3489.520 & N X
SMC/IM/75 1631.825 Core 58.00 Mineralized | S0°%/N150 11
L Sub-Total(till 01-09-18) 1072.5
GRAND TOTAL 17111.44
M T Raju A K Samantray %"
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! a Mines (Chromite} * ) : ~ Review of Mining Plan including Prsgressive Mine
Prhdian Metals & Ferro Alloys Ltd : Closure Plan from 2019-20 to 2023-24

Lease area explored e
as per UNFC norms ' \'&3 ‘
(In Ha) as on date:|Remarks/Comments including réag
01.12,2017, carrylng out the exploration ab, .
norms. RESALE
%tem of| Total Lease area
;t?ormatlon A+B+C+D+E
Explored and found
P N I o
exploration
(Remarks)
A B C. D E
’ T- Area as per level ) _ 70 Ha (G2)
e |of exploration 46.76 Ha Nl
8 nos Borehole and
No. of BH
considered  for 60 . . .
Resource
Estimation.
Meterage Drilled 15554.44 - - 1837
Grid Interval 50- 100 Mtr - - 100-200 Mtr
Scale of Mapping 1: 1000 - -
Reserve estimated after above exploration as on dated 01.07,2018 119.11
Remaining Resource after above exploration as on dated 01.07.2018 225.88
Total Reserver/Resource after above exploration as on dated 01.07.2018 344.99

The exploratory bore hole core samples are analysed both In the in-house
laboratory and ln a NABL accredited laboratory. Out of B1 bore holes done Iin
Band 1 -&-II; 31- boreholes- were analysed in NABL - -accredited laboratory. The
analysis data glven In the exploration report Is derived out of the average of the
analysis done in NABL accredited laboratory. The analysis report of NABL
laborétory is enclosed as Annexure XXIV and the accreditation certificate of the
laboratory from where the analysis carried out is enclosed as Annexure XXV, 10%
of the total samples generated during the proposed exploration shall also be
done in NABL accredited laboratory. |

“” 2
AN . \ J\r\ /
M J Rdju A K Samantray P Behera
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nda Mines (Chromite) \ HE S Review of Mining Plan including Progressive Mine .
/e Indian Metals & Ferro Alloys Ltd Closure Plan from 2019-20 to 2023-24

b - The Surface Plan of the lease area on a scale of 1:1000 o

with contour interval of maximum of 10m dependin/ggnw '
topograpphy and size of the area dulv marked by grid Iiﬁesa$ § ";"
all features Indicated under rule 32(1)(a) of MCDR 2017!Lr,

o s

contour interval of 5m duly marked by grid lines showing all features lntha
under rule 32(1)(a) of MCDR 2017, The same is shown as Plate No SMC/03.

g) The Geological Plan showing 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 .,

Geological plan has been prepared taking the surface plan prepared on a scale of
1:2000. 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 have been
. marked on the geological plan along with other features indicated under Rule 32
(1)(b) of MCDR 2017, Refer plate no SMC/04.,

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

Geological sections has been prepared on 1:2000 scale of geological plan at
sultable interval across the lease area. Refer plate no SMC/05A, SMC/05B,
SMC/05C, SMC/05D, SMC/05E & SMC/05E.

)] Future programme of exploration with due justification (duly marked
on Geolb_gical plen year y&ise location In different colours) takiné into
consideration the future tentative excavation programme planned in

- next five years,

The Mining lease area of Sukinda Mines (Chromite) granted to M/s IMFA Ltd Is a
part of eatlier lease area of M/s TATA Steel Ltd.

VA2

A K Samantray eliera
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kinda Mines (Chromite) ; Review of Mining PlanTncluding Progressivefting.,

-
/s Indian Metals & Ferro Alloys Ltd Closure Plan from 2019}0?&@

Geological Survey of India cartled out exploration on a regional scale.fff_ﬁ?ti%l &
TISCO lease hold area (1271 ha) Including the area under referencq vlszu
Mines (Chromite) durlng 1978-81, After the area was granted, IMFA?&pié QARG
aréa in detall by way of core drilling in the year 1999-2000, 2000-0i‘; z“o%z-
2002-03, 2007-08, 2010-11, 2011-12, 2012-13 ,2017-18 & 2018-19. ™

In the total mining lease area of 116,760 ha, G1 category of exploration has
been done over the potentially mineralised area by bore holes at a grid Interval of
50 - 100mtrs.

Regarding non mineralised area, the entire northern part of the lease area was
utilised for over burden dump by the earlier lessee at the time of grant of Mining
lease. The Southern & Northern lease area beyond potential minerallsed area has
already been proved non mineralised by doing bore holes. 19 No's DTH holes of
15 meters depth are proposed during the yeaf 2018-19 and are In progress &
shall be completed during year and same BH's are depicted on the Geological
plan & sectlons.

Proposal for exploration by way of Core drilling & DTH drilling during the
review of Mining Plan Period (2019-20 to 2023-24)

The continuation of ore body over the total strike length avaliiable within the
mining lease area In greater depths has been established by means of core
drilling for both the ore bands Band I & Band II. Band I ore body has already
been exposed over the total strike length In the opencast mine , Thus, it may be
concluded that present level of exploration (dlamond drilling carried out from
surface) is capable enough to establish the profile of the ore body and based on
that the underground development has been proposed.

However, It is proposed 8 Nos deep bore holes at a grid interval of 50 meters
along the strike with 3880 meters to know the detalled chemical composition of
chrome ore between -250mRL & -300mRL, accordingly Form I has been
submitted (Refer Annexure XXVI). The proposed drilling has already been started
in the FY 2018-19 and Is expected to complete during 2019-20.

Qualified Person Qualified Person Qualified Person
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inda Mines (Chromite)
s Indian Metals & Ferro Alloys Ltd

. .petalls of core drilling programme:

eriod (2019-20 to 2023-24) is given below,

Detalls of proposed exploratery bore holes.

Surface
: Collar {Core/RC/| Depth |inclinat| Forest/ | right/ Non
st No| Year |BH No.| Northing | Easting RL DTH In Mtr ion  INon Forest surface Purpose
right
: Diverted | Surface
1 |2018-19 | PBH3 | 2037.75 {3137.16| 136 Core 485 67 Forest right
2 | 2018-19 | PBH4 | 2072.89 |3172.88| 136 Core 495 &7 do do
3 |2018-19 ] PBHS | 2126.06 |3254.63 | 135.2 Core 485 70 do do
. To Bssess the
4 |2018-19 | PBH6 | 2153.27 [3296.09| 135.3 | Core 490 70 do do geometry and
quality of the
5 |2016-19 | PBH7 | 2202.31 [3382.79 | 1353 | Core 490 69 do do deposit up to
=300mRL
6 |2018-19 | PBHE | 2208.37 | 3437.26| 135 Core 470 72 do do
7 | 2019-20'| PBH1 | 1927.22 [3033.02| 137 Care 480 68 do do
8 |2019-20 | PBH2 | 1961.30 [3069.40 [ 136.5 Core 485 68 do do
Diverted
Total |8 No's 3880 forest 's |i|:;face
_ aren |Flghtares

SMC/05E.

0

M T Rbju
Qualified Person

marked on the geological cross sections,
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A K Samantray
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The above exploratory proposed bore holes are depicted on the geological plan
8 sections. Refer plate no SMC/04, SMC/05A, SMC/05B, SMC/05C, SMC/05D &

Reserve and resources as per UNFC with respect to the threshold
value notified by IBM, Area explored under different level of
exploration marked on the geological plan and UNFC code for area
consideréd for different categoties of reserve/ resources estimation
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4a Mines (Chromite) . : . Review of*Mining Plan including
ydian Metals & Ferro Alloys Ltd Closure Plan from 201

se area explored as per UNFC norms is glven below in the table

Name of the mineral : Chromite
i ‘ Remarks/
Total Lease area explored as per UNFC norms (in Ha) Comments including
> |Name  of -
; lease reasons for not
* [the Lease
. & owner area carrylng out the
(in Ha) C= D+E+F+G exploration as per
UNFC norms
Explored and found Un
e G1 G2 | G3
A non mineralised with | explored
i level | level | level
e : level of exploration. area
A B C D |.E|F G H 1
FE Sukinda
i Mines Exploration has
7 |(Chromite) been carried out
201 116,76 |46.76| O 0 70Ha (G2) 0 -
L Owner- over the entire ML :
= | |M/s IMFA area 116.760 i
S oo :

,a. The threshold grade has been kept as 10% Cr:0; as per IBM guidelines and ‘
based on the usability of ore at captlve plants, the cut off grade has been fixed i
' at30% Cr,0;. Area explored under different level of exploration marked on the
geological plan & sections as per UNFC, A feasibillty study report along with
financial analysis for economic viabllity of the deposit as specified under the
UNFC field gqide!lnes is given in Annexure XXIX, . |

k) Detailed calculations of Reserves.

In the reglonal set up, there are two lodes namely, Band-I and Band-II existing
within the lease area of Sukinda Mines (Chremite). The Band-I ore body is the
thickest chromite band of Sukinda reglon and extends for about 600m In strike
length In the mining lease hold. area. Based on the detailed exploration (G1
Category) and exposed orebody in the opencast mine, the width varies from 20
t0 47 m up to -2 mRL (UPL for opencast working) and 18 to 21 m width from -2
mRL to ~445 mRL. The dip of the ore body is sub-vertical to vertical, north -
westernly dipping In average 75° to 80°. ' |

I \ J\n&
M T Rdju A K Samantray P Behera
Qualified Person ' Qualified Person Qualified Person
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e f".f-"f@:'“'ﬁ erro Alloys Ltd Closure Plani from 20l§8

nd S-W with dipping in average 75° to 84° in north westernly

for Band II and established the strike length of the ore body 600 m
erage width of 4 - 17 m from +150 mRL (Surface) to +46 mRL (UPL).
range of band-II ore is 10% to 52% Cr203.

n of reserves has been done by conventional slice plan method

rage width of the ore body to obtain the in-situ volume of the total ore,
n the exposed ore body in opencast for Band-I. The volume of ore has
converted into tonnes by multiplying with bulk density as per grade of the
;Bore hole intersections In 7 nos of updated cross sections B-B' to H-H' for
ire strike length (600m) considered. Exposed ore body geometry & assay,
hémical analysis of core samples and channel samples have been considered
‘estimatlon -of the reserves, as per the UNFC guldelines. The reserve in
hcast for Band-I & Band-II has been calculated upto (-)2 mRL and +46 mRL
espectively. Beyond the conventional opencast limit of -2mRL, the opencast
iining by grab shall be done wup to a depth of 60m as per the method
stablished by IIT Roorkee. Hence total opencast reserves has been calculated
“Up to a depth of - 62mRL for Band I.
The bulk density considered (study made by IMMT refer Annexure XXIII) for
, different grades of chrome ore for reserve calculation in Band I & Band II are as

beIOW'

Grade of Chrome Ore Average In Situ Bulk
Cr0; % (average) Density (Tonnes/CuM)

Above 52% Cr.0; 4.2

47 to 52% Cr;0s 3.7

40 to 47 % Cr203 3.5

30 to 40% Cr,0; 3.0

<30 % Cr203 2.7

\
MIR j(./ - X’)\AJ\/

A K Samantray P Behera
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Sukinda Mines (Chromite) ¥ ¥ Review of Mining Plan including Prppkessé G
/s Indian Metals & Ferro Alloys Ltd Closure Plan from 2019133 o0 &

Mining by Grab:
The ultimate pit limit has been decided as (-}2mRL for Band 1 and 46mRL for
Band I1I. Two aspects have been taken into consideration while fixing the
conventional opencast mining ultimate pit limit for Band I.

The northern side quarry limit has been fixed keeping the top of quarry upto
75mtrs from the bottom edge of conceptual limit of dump. This Is as per the
August 2018 study report of CIMFR (Copy enclosed as Annexure XII).

The overall pit slope angle has been taken as 30° for Band I, as per the
recommendations of CIMFR in their study report. Accordingly, the ultimate pit
bottom has been planned at (-)2mRL in Band I. Beyond the conceptual limit of
the conventional opencast mining, i.e. upto (-)2mRL, the opencast mining by
grab shall be carried out as per the study report of IIT, Roorkee up to a
maximum vertical depth of 60meters, i.e up to (-)62mRL.

Threshold & Cut off grade:

The threshold grade has been kept as 10% Cr.0; as per IBM guidelines and
based on the usabllity of ore at captive plants, the cut off grade has been fixed
at 30% Cr:0;, For estimation of geological reserve up to opencast pit limit in
Band-I and Band 1I, calculation has been done taking into consideration the
longitudinal sectlon. The average width of the ore body Is taken as per the seen
& exposed ore body at present in the quarry and boreholes data. The strike
Influence of the ore body Is considered 600 m.

For estimation of geological reserve below opencast plt Ilmlt both in Band I and
Band-II, the average width of the ore body Is taken as per boreholes drilled In
different sectlons. The strike influence of the ore body Is considered 600 m.
Volumes of ore have been converted into tonnes by multiplying with the
applicable tonnage factor of 3.88 tonnes/CuM. The tonnage factor of 3.88 has
been considered based upon the borehole core analysis done by NIRM (Refer
Page No.13 of Annexure -XXI).

M J Rdju A K Samantray ' P Behera
Qualified Person Qualified Person Qualified Person
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kinda Mines (Chromite)
i ¢ Indian Metals & Ferro Aﬂoys Ltd

Review of Mining Plan includifty /' Sfest et

e parameters considered for calculation of reserve for both ©
yelow opencast are descrlbed below in table.

Closure Plan from 2QJq¥

Table: Parameters considered for Reserve Estimation

'\..
g
‘3

Band-1 Band-II
Parameters -
=l Category | oncidered Opencast & Below Opencest Opencast Below
Opencast by Grab by Grab Opencast
Leve! 84 to -62 mRL [ -62 to -445 mRL 150 to 46 mRL il
' 7,8,9,10,33,34,36,3
1,14,2,3,28,29,30 465 65,064,656,
31,32,4647,48,4 | 4 (52 15B,18,1 |67.69.70,71,72.73,
Bore Holes|9,50,51,52,53,54, 9, 20,32, 3542174 & 75 and non
considered |55,56,57,58,59,6 &‘ 43 ! res coring DTH holes
0,61 and 58 nos ) No4%A
TNy
of DTH Holes 48.5.5A.58,6,9,9A,
9B,9C,10,10A &12,
The strike
influence has
The strike
ggﬁ? ;::rs'df;te:i Influence has|The strike influence
strike lenath of been consldered|has been
500m basged on 50m for total|considered S0m for
Influence In the BH strike length of|total strike length of
strike intersection 600m based on|600m based on the
direction exposed ' ore the BH | BH intersection,
b eﬁ ¢h of 0/C intersection, referring 7 nos of
61 working, referring referring L-{cross sections l.e.
’ nt “H
7 nos. of cross ;:’cztlon along{B-B' to H-H".
sectlons l.e. B-B' '
to H-H'.
Influence in S50m upto UPL of
" | Dip directlon 50m 50m +46 mRL
Dip of the|75° to 82° towards | -eo 0 0 0
Ore body N-W 759 to 82 75%to 84
20 to 47m for
Opencast &
mgﬂ‘ ofOre130 to 30 m for|18 to 21m 4 to 17m
Opencast by Grab,
Grade of the
deposit 10to 57 % 30to 57 % 10 to 52%
4,20 for +52% 4,20 for +52%
. Cr203, 3.50 for Cr203, 3.50 for 40
Bulk density [40 to 52% Cr203,3.88 to 52% Crz203 &

& 2,70 for 10 to

40% Cr203.

2,70 for 10 to 40%

Cr203.
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i Wrida Mines (Chromite)
H;: ; ndm" Metals & Ferro Alloys Ltd

; rplm?mters

considered

Band 1

Opencast

Below Opencast

Opencast

Level

=250 to -495 mRL

A,
46 to -301 ‘ﬁ\r&(??‘%ﬁ/

Drill Holes
considered

14, 15A, 18, 35, 42
and 43

16B, 178, 33, 34 & 36

Influence in
strike

direction

The strike influence
has been considered
100m from bore hole
intersections .

The strike influence has been
considered 100m from bore
hole intersections .

Influence in
Dip direction

100m up dip & down
dip from bore hole
intersection.

-

100m up dip & down dip from
bore hole Intersection.

bD(iJ% yof theOrd ooy goo 75° to 84°

g“gg;“ of Ore) 18 to 21 m - latoem

S;;gglt“ thel 30 to 57 % - |10to 52%

;:L‘t':frge - 3.88 - 3.8

Level -- - -~ = 301 to - 459

Drill Holes -

considered - - 34 & 17A

Influence in The strike influence has been

strike - - considered 200m from bore

direction hole Intersections .

Influence In[f N - 200m up dip & down dip from
63 Dip direction bore hole intersection.

Dip of the - 0

Ore body . 84

Width of Ore

body - - 3m

gggg‘;lt"f they - ~  |10to 57%

Tonnage . ” .

Factor ‘ 3'8?'_

-

This is a working opencast mine with annual capacity of 3.51 Lakh tonnes of chrome

ore. The measured resources has been considered for Opencast Mining and Opencast
Mining by Grab upto -62 mRL for band I and 46 mRL for Band II. Underground proposal
for Band I mining considered from -250 mRL. Feasibility report (NIRM) has been
appended at Annexure-XXIX. Accordingly proved Reserve and remalning resources have

.been estimated out of Measured chromite resources.

et

Qualifled Person
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Sukinda MMes (Chromite)
M/s Indian Metals & Ferro Alloys Ltd

Review of Mining°Plan including,
Closure Plan from

Detailed calculation of Reserves for Band I

T AP §

o
-'/

g 2 E ey

%’
I
Y .
:

Reserve/ Resources as on 01,12,2017 As per approved Modified Mining
Plan (UNFC classification)

Reserve/ Resources as on 01.12,2017 As per UNFC classlfication

Reserve / Resources as on 01.12.2017 (in Lakh Tonnes)

Classification lé::: Band-I |Band-II ‘?r';:f %:zg:
A, Total Mineral Reserves
1. Proved mineral reserves | 111 | 54.44 | 13.56 68.00 | +10%
2. Probable mineral reserves 121 Nl Nil Nil +10%
Probable mineral reserves 122 17.30 Nil 17.30
Sub - TOTAL 71.74 13.56 85.30 +10%
B. Total Remaining Resources
1. Feasibllity Mineral Resources 211 196.74 4.87 201.61 +10%
2, Prefeasibllity Mineral 221 NI NIl NIl +10%
Resources 222 9.68 NIi 9.68
3. Measured Mineral Resources 331 NIl Nil NI
4. Indicated Mineral Resources 332 Nil Nil Nil
5. Inferred Mineral Resources 333 NIl 50.29 50.29 +10%
& Reconnalssance Mineral 334 | Wi NI il
Sub - Total 206.42 | 55.16 261.58 | +10%
Total Reseryee s Resources 278,16 | 68.72 | 346.88 | +10%
¢ AD
, \ A
MT Rpu A K Somantray era
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ﬁ? inda Mfﬂ&f (Chromite) ' : Review of Mining Plan including Progressive Mine
rs Indlan Metals & Ferm Alloys Ltd Closure Plan from 2019-20 to 2023-24

Fategory-wise Updated Reserves with grade in Tonnes (As 61)’ 3P

r Conventional Opencast Mining in Band I upto (-)2 mRL, ‘,’ i g
\-‘; 1
A

x
Measured Mlneral Resource of Band-I between Suiface & (-)2 mRL

BAND 1 RESERVE FROM SURFACE TO (-)2 mRL
{“ Section Area V?:élgth Volume dsr:‘sl.:iy Quantity Grade Mineable
. Sq.M Mtr Cum MT . Cr20%
BB' | 196 20 | 3920 42 | 16464 >30% M
cC' | 1835 20 | 36700 4.2 | 154140 >30% M
DD' | 2470 20 | 49400 42 | 207480 >30% M
EE" 2650 20 53000 4.2 222600 >30% M
| 822 20 | 16440 | 4.2 | 69048 >30% M
282 9024 4.2 37901 >30%
! 1028 32896 3.7 | 121715 >30%
FF 171 32 5472 3.5 19152 >30% M
631 20192 3 60576 >30%
38 1216 2,7 | 3283 <30%
494 23218 4.2 97516 >30%
251 11797 3.7 43649 >30%
GG’ 260 47 | 12220 3.5 42770 >30%
476 22372 3 67116 >30% M
403 | 18941 27 | 51141 <30%
171 4275 3.7 15818 >30%
171 4275 3.5 14963 >30%
HH' 248 % T ea00 3 18600 S30% |
.230--- {- 5750 | 2.7 | 15525 | . <30% |- .
Total 1279455

M (111) - Mlneable, Upto UPL (~)2mRL

. \ .
| Vo2 D

M T Rafu A K Samantray P Behera
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- kinda Mines (Chromite) : Review of Mining Plan including Pr-ogressive.Mine
Indian Metals & Ferro Alloys Ltd Closure Plan from 2019-20 to 2023-24

/5% s
MOt

b

o fd Pro%‘ Mineable reserves of Band-1 between (-)2 mRL Conventi f
| Imlt & -62 mRL Opencast Mining by Grab limit. i

BAND 1 RESERVE FROM (-) 2mRL to (-} 62mRL.

; Section Area V?I‘::i%h Volume d:: s':<ty Quantity Grade UNFC
' Sq.M Mtr Cum MT Cre0s%
BB’ 6553 20 13160 | 4.2 | 550452
cc' 4638 20 | 92760 | 4.2 | 389592
DD 4628 20 92560 | 4.2 | 388752
EE’ 4608 20 92160 | 4.2 | 387072
FF' 1324 20 26480 | 4.2 | 111216
2548 76440 | 4.2 | 321048
FF' 110 30 3300 3.7 12210
334 10020 | 3.5 35070
1365 40950 | *2 | 171990 | >30% | 121
GG’ 1540 30 46200 | 3.7 | 170940
509 15270 | 3.5 53445
164 4920 2.7 14760
1858 46450 | 4.2 | 195090
708 17700 | 3.7 65490
HH' 25
1266 31650 | 3.5 | 110775
2024 50600 3 151800
Total 3129702

AN
\= Dl
A K Samantray P Behera
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jy: nda Mines (Chromite)  » : Review of M}nlng Plan including Progressive Mine

L iy

%5 Indian Metals & Ferro Alloys Ltd ' Closure Plan from 2019}?;(
\y

ISection wise and Grade wise updated reserve below Opef:
Grab limit, i.e -62 mRL to -495 mRL for Underground Wo %

" grab shall be -62 mRL and the crown pillar shall be kept between -62 mRL to
= -250 mRL, as parting between opencast & underground workings. The
maximum stope helght shall be 50 m, the stope width shall be within 20 m (or
- the maximum ore body wlidth), The recommended rib plllar thickness (within
the ore body) is 6m and length of the stope (along the strike) shall be 20m and

crown pillar thickness between the stope blocks to be 15m.

Based on the detailed exploration, physlo-chemical analysis of core and
considering the above recommendation, the reserve estimation has been
estimated for underground mining by level plan method.

(a) Feasibility Mineral Resources (211) of Band I between -62 mRL (below
Opencast Mining by Grab {imit) to -250 mRL (Sill Pillar)

Bore Hole Consldered BH No -~ 14,18,32,20,35,29,15A,158

Sectional Area(L-Section) In square|133564 '

meters :

Average width of the ore body Inm  |21.33

 Tonnage Factor 3.88

Total Reserve In Tonnes 11053810(10-30%=0,30-40%=552691,40-
52%=331614,+ 52%= 10169505 )

z NS Dy
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0% kinda Mines (Chromite) . : ’

Review of Mining Plan including Progressive Mine
Indian Metals & Ferro Afloys Ltd

Closure Plan from 2019-20 £9.202,
et T
e -\ﬁ G-gg /

&, .

fowg

L

iReserve avallable for underground mining of Band-I Is as be

RL (1 Stope Block)

ore Hole Conslidered BH No - 14,18,32,20,35,19,15A,15B
Gtrike Length of the ore body In m 608

vertical Depth In m 50

Average width of the ore body in m 18.75

Tonnage Factor 3.88

Total Reserve in Tonnes 2211600

Gradewlse Reserve in MT 10-30% Cr203 0
30-40 % Cr203 132696
40-52 % Cr203 265392

52% & Above Cr203 (1813512

(c) Proved Mineable Reserve (111) of Band -I between -250 mRL to -300
mRL(1* Stope Block). Considered the strike influence distance from the bore
hole intersection as 50 m on either side for 111 category and beyond 50m for

122 category. .
Bore Hole Considered BH No - 14,18,32,20,35,19,15A,15B
- |Category ' 111 122
Strike Length of the ore body In m 276 154
Vertical Depth in m 50 50
Average width of the ore body In m 18.75 : 18.75
Tonnage Factor 3.88 3.88
Total Reserve In Tonnes 1003950 560175
10-30% Cr203 0 0
- ... |30-40 % Cr203 = |60237 - 133610 .
Grade wise|(40-52 9% Cr203. |120474 67221
Reserve In MT 52% & Above
Cro03 823239 459344

Hence, the category of reserve (211) between -250 mRL to -300 mRL = 647475 MT

1
; .

| \ A T

M J Rdju A K Samantray P Behera
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_ Sukinda Mines (Cfiromite)
M/ Indian Metals & Ferro Aliays Ltd

mRL (Crown Pillar)

Review of Mining Plan intiuding ProgressivesMing

Closure Plan from 2018°20;

[Bore Hole Considered BH No ~ 14,18,32,20,35,19,15A,}
strike Length of the ore body In m 608

Vertical Depth in m 15

Average width of the ore body In m 20.94

Tonnage Factor 3.88 o
Total Reserve In Tonnes 740974

(e) Measured Mineral Resource (331) of Band -I between -315 mRL to -365

mRL (2" Stope Block)

Bore Hole Consldered

BH No - 14,18,32,20,35,19,15A,15B

Strike Length of the ore body In m 608

Vertlcal Depth In m 50

Average wlidth of the ore body In m 20.94

Tonnage Factor 3.88

Total Reserve In Tonnes 2469915
10-30% Cr203 0

Grade wise Reserve in MT 30-40 % Cr203 172894
40-52 % Cr203 296390
52% & Above Cr203 2000631

(f) Proved Mineble Reserve (111) of Band -I between -315 mRL to -365

mRL({2" Stope Block)
Bore hole Considered BH No 14,18,32,20,35,19,15A.15B
Category 111 122
Strike Length of the ore body inm (276 154
Vertical Depth inm 50 50
Average width of the ore body inm {20.94 120.94
Tonnage Factor 3.88 3.88
Total Reserve In Tonnes 1121211 625603
' 110-30% Cr203 0 0
Gradewise  [30-40 % Cr203 __ |78485 43792
40-52 % Cr203 134545 75072
529% & Above Cr203|908181 506739

Hence, the category of reserve (211) between -315 mRL to -365 mRL =723100 MT.
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¢ Indian Metals & Ferro Alloys Ltd

mRL (Crown Pillar)

inda Mines (Chromite) , .

Review of Mining Plan including Frogressive Mine

Closure Plan from 2019- 3
/?% |~y
1Rk _

()] Feasibility Mineral Resources (211) of Band -I between -36

(T

Bore hole Consldered BH No ~ 14,18,32,20,35,19,1%4=
Strike Length of the ore body in m 608 X" %,
vertical Depth Inm 15 ’
" [average width of the ore body inm 120,94
mge Factor 3.88
| @Reserve in Tonnes 740974

mRL (3" Stope Block)

(h) Measured Mineral Resources (331) of Band

-I between ~380 mRL to -430

Bore hole Consldered

BH No - 14,18,32,20,35,19,15A.15B

Strike Length of the ore body In m 608

vertical Depth in m 50

K/erage width of the ore body in m 20.94

Tonnage Factor ' 3.88

Total Reserve in Tonnes 2469915
10-30% Cr203 0

Gradewise Reserveln MT 30-40 % Cr203 172894
40-52 % Cr203 271691
52%, & Above Cr203 2025330

(1) Proved Mineble Reserve (111) of Band ~I between -380 mRL to -430 mRL

(3" Stope Block)

Bore hole Considered BH No 14,18,32,20,35,19,15A.158
- Category 111 122
Strike Length of the ore body in m 296 134
= Vertical Depth inm - 50 50
R Average width of the ore body In m 20.94 20.94
N Tonnage Factor 3.88 [3.88
5 Total Reserve In Tonnes 1202459(111) 544356(122)
- 8 10-30% Cr203 0 0 '
» orade n\ee|30-40 % Cr203 84172 38105
L 40-52 % Cr203 132270 59879
¥ 52% & Above Cr203 (986016 446372

Hence, the category of reserve (211) between -380 mRL to -430 mRL =723100 MT.

" A
M J Rdju A K Samantray P Behera

Qualified Person

Qualified Person

Page 53

Qualified Person




o Mines (Chromite) _ : - Review of Mining Plan including Progressive Mine
r /s Indian Metels & Ferre Alloys Lid Closure Plan from 2019-20

<§E ot mue‘ &9}\

_(é‘ Feasibility Mineral Resources (211) of Band -I between -430 ) ‘:" 0 2
_‘RL(Crown Pillar) ) o _%, ‘_g'
trike Length of the ore body In m 608 ' . B T \v'ﬁA.
ertical Depth in m 15 TR

verage width of the ore body in m 20.94
fTonnage Factor 3.88
':;otal Reserve in Tonnes 740974

(k) Measured Mineral Resources (331) between -445 mRL to -495 mRL

‘Bore hole Considered BH No.14, 15A,18 & 35
Strike Length of the ore body In m 608

Vertical Depth in m 50

- |Average width of the ore body In m 18.08.

Tonnage Factor 3.88

Total Reserve In Tonnes 2132572

10-30% Cr203 0
+30 to 52% Cr203 2132572

Gradewlse Reservein MT

(1) Proved Mineble Reserve (111) of Band -I between -445 mRL to -495 mRL
(4" Stope Block)

[ [Bore hole Considered[BH No.14, 154,18 & 35
B Category 111 222 211

4 Strike Length of the
ore body I m 240 276 92
Vertica!l Depth in m 50 50 - 50
Average width of the _
ore body In m 18.08 18.08 18.08
Tonnage Factor ‘ 3.88 e ~3.88 . .3.88
Total Resource In|841805(10~30%=0,|968076(10-30%=0, |322692(10-
Tonnes +30 to 52%) +30 to 52%) 30%=0,+30to 52%)

i
L4
!
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; Mines (Chromite)
dian Metals & Ferre Alloys Ltd

Review of Mining Plan including ProgressiveMine

Batalled calculation of Reserves for Band IT

Closure Plan from 2019-20 to 2023-24

Measured Mlnéral Resource (331) of Band-II between Surface and +46

BAND II RESERVE FROM SURFACE TO +46 mRL \g ~
Bulk =
Area | Avg.Width | Volume | ensity | Quantity | Grade Mnl\?:r?w
Sq.M Mtr Cum MT | Cr203% | Mineable
4.2 8810 | +10%
3.7 12254 | 10.00%
920 12 11040 3.5 11978 | 10.00% M
3 994 | 10.00%
2.7 5067 | 10.00%
4.2 | 61669 | 10.00%
3.7 | 85781 | 10.00%
6440 12 77280 3.5 | 83849 | 10.00% NM
3 6955 | 10.00% |
2.7 | 35472 | 10.00%
4.2 | 40572 | 10.00%
3.7 6084 | 10.00%
2418 8.5 20553 3.5 5035 | 10.00%
3 11099 | 10.00% M
2.7 11099 | 10.00%
4.2 | 49162 | 10.00%
3.7 | 7372 [10.00% | .
2930 8.5 24905 3.5 6102 | 10.00% | NM
3 13449 | 10.00%
2.7 13449 | 10.00%

33 2431 7.5 18233 3.5 | .63814 |10,00%| M
1101, 7.5 8258 3.5 | 28901 | 10.00% NM
' 3.7 6104 | 10.00%

1269 6.5 8249 3.5 17322 | 10.00% M
st 2.7 4454 | 10.00%
3.7 1332 | 10.00%

277 6.5 1801 3.5 3781 | 10.00% NM
2.7 972 | 10.00%
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"Review of Mining Plant including

Closure Plan from

. PASACLLL
1766 26490 || 20662 | 10,000 \
e 2.7 | 52927 | im0z | M
3 2059 | 10,0pFhprm /8
176 2640 O T
2.7 | 5275 10.6‘05_?{- Ff'{:!(;%
4.2 | 52853 | 10.00% |xme=
3146 5 15730 M
3.5 | 11011 | 10.00%
42 | 23359 | 10.00%
3.7 | 38584 | 10.00%
4345 8 34760 | 3.5 | 19466 | 10.00% | M
| 3 | 18770 | 10.00%
2.7 | 18770 | 10,00%
42 | 12812 | 10.00%
3.7 | 53612 | 10.00%
4486 17 76262 M
3.5 | 112105 | 10.00%
2.7 | 72068 | 10.00%
42 | 171106 | 10.00%
3.5 | 6632 | 10.00%
3267 29 94743 — M
3 | 36950 |10.00%
2.7 | 107439 | 10.00%
42 | 64983 | 10.00%
3565 , pagss. |35 | 04 l1000% )|
3 | 3743 | 10.00%
2.7 | 19540 | 10.00%
11-11' | 3265 9 20385 | o | 90094 |10.00% |
| 2.7 | 21422 | 10.00%
12-12' | 3300 16 52800 (o 107450 | 10.00% |
. 27 | 41342 | 10.00%
42 | 62176 | 10,00%
13-13' | 2836 9 25524 [ 2080 1 1000% )
3 | 3829 [10.00%
2.7 | 23431 | 10.00%
42 | 3574 | 10.00%
13-13' | 163 9 7 || 14 IO
3 220 | 10.00%
2.7 | 1347 | 10.00%
14-14' | 2430 4 9720 3 | 20160 | 10.00% | M
M T Réju ;KSamantruy P Behera
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Mines (Chromited: . : Review of Mining Plan ineluding 'Prggm
dian Metals & Ferro Alloys Ltd ‘ Closure Plan from 201‘,9?@‘

, 724 | 4 2896 3 8688
I 42 | 34993
3.5 | 11572
&5 | 2645 5 13225 :
? 3 1587
27 | 2857 | 10.00% e

4,2 29159 | 10.00%
515 | 2204 5 11020 > | 9648 J1000% |
5 3 1322 | 10.00%
2.7 | 2380 | 10.00%
4,2 18985 | 10.00%
3,7 4301 | 10.00%
1435 9 12915 M
3 11624 | 10.00%
2.7 9066 | 10.00%
4,2 85135 | 10.00%
{1 3.7 19286 | 10.00%
{ 6435 9 57915 NM
! 3 52124 | 10.00%
2.7 40656 | 10.00%

; Total 2311406
~= NM (211) - Non-mineable reserve, M (111) - Mineable Reserve,

> 16-16"

& (b) Proved Mineable reserves (111) of Band-II between Surface and +46 mRL

BAND II RESERVE FROM SURFACE TO +46 mRL

Bulk ' Mineable/
Section Area Avg.Width | Volume Density Quantity | Grade Non
Sq.M Mtr Cum MT | Cr203% | Mineable |

4,2 8810 +10%
. 3.7 12254 | 10.00%
1-1' 920 12 11040 3.5 11978 | 10.00% M

| 3 | %84 10.00% |
2.7 5067 ° | 10.00%
4,2 40572 | 10.00%
3.7 6084 | 10.00%

2-2' 2418 8.5 20553 3.5 5035 | 10.00%
3 11099 | 10,00% M

2.7 11099 | 10.00%

Vet
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r}d’inu {Chromite)

Malon Metals & Ferro Alloys Ltd

Review of Mining Plan including Pro
Closure Plan from 2019204

9
5 | 2431 7.5 18233 | 3.5 | 63814 | 10.00%]3/ B¢
T 1269 6.5 8249 3.7 6104 | 10.00%; (4|
* 3.5 | 17322 | 10.00% 1, T
27 | 4454 | 10.00% |- viryer
5 | 1766 15 26490 [ > 2092 [ 10.00% | "
‘ 2.7 | 52927 | 10.00%
o | 3148 ] 15730 |2 | 52853 |0.00% [
; 3.5 | 11011 | 10.00%
4.2 | 23359 |10.00% |
3.7 | 38584 | 10.00%
7.7 | 4345 8 34760 | 3.5 | 19466 |10.00% | M
3 18770 | 10.00%
e 2.7 | 18770 | 10.00%
; 42 | 12812 | 10.00%
13 3.7 | 53612 | 10.00%
EoF 5-g' | 4486 17 76262 M
. 3.5 | 112105 | 10.00%
St 2.7 | 72068 | 10.00%
4.2 | 171106 | 10.00%
| 35 | 6632 |10.00%
9-9' | 3267 29 94743 — - M
3 | 36950 |10.00% -
2.7 | 107439 | 10.00%
4.2 | 64983 | 10.00%
35 | 3494 | 10.00%
10-10' | 3565 7 24955 M
3 3743 | 10.00%
2.7 | 19540 | 10.00%
11-11' | 3265 9 29385 |2 | 90094 1000}
- 27 | 21422 | 10.00%
12-12' | 3300 16 52800 |t 157450 | 10D |y
2.7 | 41342 | 10.00%
’ 42 | 62176 | 10.00%
13-13' | 2836 9 25524 | | 2080 11000% p
| 3 3829 | 10.00%
2,7 | 23431 | 10.00%
14-14' | 2430 4 9720 3 20160 | 10.00% | M
15-15' | 2645 5 13225 | 42 | 34993 |10.00% | M
35 | 11572 | 10.00%
g \ A
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oy kinda Minds (Chmm[t'e)
3‘7‘ s Indian Metals & Ferro Alloys Ltd

3 1587
2.7 2857
4.2 18985
3.7 4301
16-16' 1435 9 12915
3 11624 | 10.00%
2.7 9066 10.00%
Total 1652138

=¥ Reserve available for Underground Mining of Band-II is as below.
. (a) Measured Mineral Resource (332) of Band- II between +46 to -151 mRL.

Bore hole Consldered

BH No. 168,33,178,36,38

Strike Length of the ore body in m

600

- |Vertical Depth in m 197
Average width of the ore body Inm |6
Tonnage Factor 3.88

Total Reserve In Tonnes

2751696 (+10 % Cr203)

b) Indicated Mineral Resource (332) of Band- IX between ~151 to -301 mRL.

Bore hole Considered

BH No. 168,34,33,17B

Strike Length of the ore body Inm

600

Vertlcal Depth In m 150
Average width of the ore body In m 4
3.88

= Tonnage Factor

1396800 (+10 %Cr203)

Total Reserve in Tonnes

c) Inferred Mineral Resource (333) of Band- II between ~301 to ~459 mRL.

Bore hole Considered

BH No.17A, 33,

Strike Length of the ore body In m 600
Vertical Depth In m 158
Average width of the ore body In m 3
Tonnage Factor 3.88

Total Reserve In Tonnes

1103472 (+10% Cr203)

M T Raju
Qualified Person
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fa Mmes

(Chromite)

d:an Metals & Ferro AHoys Ltd

STRACT OF RESERVES:

:Band 1, Measured Mineral Resources (331)

Rewew of Mining Plan including Progressnve Mine
C!asune Plart from 2019- e

3 Proved
I I el e
Itegory |. considered ' Tonnes Reserve (111) | Reserve (1
4 inTonnes in Tonnes ™
encast | SUDace to 1279455 1279455 . -
:
encast -2mRL to . )
: Grab -62mRL 31298702 3129702
‘ Under Ground
Below Opencast
#&ill Pillar | Mining by Grab 11053810 - - 11053810
to -250 RL
Li=i Block 1 {-250 to -300 RL 2211600 1003950 560175- 647475
2SIt Pillar |-300 to -315 RL 740974 - - 740974
1 Block 2 |-315to -365 RL 2469915 1121211 625603 723100
Y Gl Pillar | -365 to -380 RL 740974 - - 740974
Block 3 }-380 to -430 RL 2469915 1202459_ 544356 723100
Sill Pillar |-430 to -445 RL 740974 - - 740974

(B) Band I, Measured Mineral Resources (331)

Indicated Probable Prefeasiblity

mRL Mineral Mineral ~ Mineral Feasiblity Mineral

Category considered Resources | 111 Reserve Resources Resources (211)
{332} In (122) {222) In in Tonnes
Tonnes inTonnes Tonnes
Opencast Nil - -
Ur!derground
Block 4 |-445to -495| 2132572 ;841805 - 968076 322692

(C) Band II, tota! Measured Mineral Resources (331)

Measured Mineral Proved Mineral Feasiblity Mineral
Category | mRL considered | Resources (331) in Reserve (111) Resources {211)
Tonnes inTonnes in Tonnes
Opencast | Surface to 46 RL 2311406 1652138 659268
=F \ M
M J Raju A K Samantray P Behera
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Sukinda Mines (Chromite)
M/s Indian Metals & Ferro Alloys Ltd

(D) Band II, total Indicated Mineral Resources (332)

ReviewPof Mining Plan including Progressiie. g
Closure Pian from 2(21 9—26 ,tb;%ﬂ?@?

AT
g -

AR

st
wi‘.{
&

T Indicated Mineral | Probable Mineral
Category | mRL considered | Resources (332) In Reserve(122)
Tonnes inTonnes (222) inTonnes
Underground
Block 1 +46 to -151 2751696 - -
Block 2 =151 to -301 1396800 - -
(E) Band II, total Inferred Mineral Resources (333)
Inferred Mineral Probable Mineral Prefeasiblity
Category | mRL considered | Resources (333) In Reserve(122) Mineral Resources
Tonnes inTonnes (222} in Tonnes
Underground
Block 3 -301 to -459 1103472 - -

WY .\\
RV

M J Raju A K Samantroy
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Sukinda Mines (Chromite) - : Review of Mining Plan including ;"rogressive Mine
M/s Indian Metals & Ferro Alloys Lid Closure Plan from 2019-20 to 2023-24

Reserve / Resources as on 01.07.2018 (in Lakh Ton T
. UNFC
Classification Code Band-I {Band-II
A. Total Mineral Reserves
1. Proved mineral reserves 111 54.49 16.52 71.01 +10%
2. Probable mineral reserves 121 31.30 Nil 31.30 +10%
Probable mineral reserves 122 17.30 Nil 17.30 °
Sub - Total 103.09 16.52 119.61 +10%
B. Total Remaining Resources
1. Feasibility Mineral Resources | 211 156.93 6.59 163.52 +10%
2. Prefeasibility Mineral 221 Nil Nil Nil +10%
Resources 222 9.68 Nit 9.68 °
3, Measured Mineral Resources 331 Nil Nil Nil
0,
4. Indicated Mineral Resources 332 NIl 41.49 41.49 +10%
5. Inferred Mineral Resources 333 Nil 11.03 11.03 +10%
6. Reconnaissance Mineral
RESOUFCES 334 Nil Nil Nil
Sub - Total 166.61 59.11 225.72 +10%
Total Reserves+Resources
: (A+B) : 269.7 75.63 345.33 +10%

Note: It is not be possible to quantify grade wise reserve, as normally there is
considerable variation in size and grade distribution within the ore zone, which
results variable recovery factor and bulk density. Thus tonnages arrived are

tentative.
°U A '\
~1- \ ,_X(" /
M J Ruju A K Samantray P Behera
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. Sukinda Mines (Chromite) ' o *  Review of Mining Plan including Progressive Ming
M/ Indian Metals & Ferro Alloys Ltd Closure Plan from 2049-20 o’ 2023 24 A

Proved Mineral Reserve (111): Economically mineabie part of me

ore body in opencast working) with detailed mapplng on 1} f\
Measurement on thickness, mlneraloglcal composition, etc are es
different geological sections prepared basing on the core drilling. Totai 600'm
strike length has already been proved and continuity of ore body extention In
dip direction established up to -495 mRL. The feasibllity study has been carried

out and the assessment demonstrates with high degree of confidence.

Feaslibility Mineral Resource (211): Feasibility mineral resources considered
on the baslis of G1 level of exploration over 600m strike length. The blocked ore
in opencast working due to statutory bindings, sill pillar, crown & rib pillars for
underground working has been taken Into consideration in this category.

Probable Mineral Reserves (122): Area considered for Probable Mineral
Reserves category Is taken beyond the strike limit of 50 meters from the
borehole intersections. Out of total 600 m strike length frorh -250mRL to -495
mRL part strike length has been considered for 111 category and part
considered as 122 category. Other parameters for resources quantity estimate
has been taken same as for 111 category.

Measured Mineral Resource (331): Mineral resources for which quantity,
grade or quality, densities, shape, and physical properties are estimeted with
high degree of confidence.

Indicated Mineral Resource (332): Indicated mineral resources considered
for which tonnage, density, shape, physical content can be estimated with a
. reasonable. rate of .confidence. Based. on the general exploration, sampling &
analysls Information, the reserve estimation has been carrled out,

Inferred Mineral Resource (333): Inferred mineral resources considered for
which tonnage, grade & mineral content can be estimated with low level of
confldence. Based on the preliminary exploration data, the reserve estimation

has been carried out.

Qualified Person Qualified Person Qualified Person
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Sukinda Mines (Chrdmite)
M/# Indian Metals & Ferro Alloys Ltd

Parameters considered for classification of Resbhr\éesﬁg ;

Review of Mi‘nlﬂ‘g Pfg PN e -.<‘:"‘-.s

ClosurePFdfi rom PRISSE

a‘\
o 9-
69‘17 § \‘R@

carried out by
the lessee by
way of core
drilling since
1999-2000 from
surface, Total 81
nos of bore
holes have been

drilled to
defineate  the
ore body.

2. Mining plan
has been

prepared time
to time and
approved by the
Indian Bureau
of Mines.

3, Knowledge of
forest & non
forest & other
land use data
are avallable.

2. Mining: Opencast fully
mechanised method of mining Is

being carried out & the production ,

development Is being done as per
the plan. Feaslbllty of underground
mining has been established by
NIRM.

3, Environmental: Base line data on
environment has been collected.
Environmental Clearance has been
obtalned from MoEFCC, New Delhl.

4. Processing : The chrome ore
ralsed from mines Is stacked,
analysed and transported to captlve
plants for use.

5. Infrastructure and Services and

construction activities:
Infrastructural facllities are
avallable ,

6. Costing: The cost of mining is
economical.Feasibllity study report
attached.

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

Economic Feaslibility Axis Géorbglcal A’xi b=
‘Axls P
1. Detailed | Geology : 1, Geological Survey : g
exploration 1.Detalled exploration carried out. Mapping has been done In 1: 20006 Scale.

2.Geochemical Survey :

Samples coflected from bore holes, ore
taces & benches from O/C workings have
been analyzed for different constituents.

3. Geophyslcal Survey:
Not required, because total nos of 81 bore
holes have been drilled in the lease area.

4. Technologlcal:

1) Pitting/Trenching-  Not
present.

ity Drilling- A total of 81 nos of drill holes
have been drilled at 50 to 100m spacing.

i) Sampling- Sampling of stacked ore, drill
core from boreholes and drll hole cuttings
are being carried out,

required at

5. Assay data : Analysis of samples
generated are being for all radical
pertaining to chromite.

6. Petrography : Wali rocks and s
chemical analysis done.

7. Bulk density : Bulk denslty study was
done at CSIR-IMMT,

8. Environmental setting: Monitoring of all
environmental parameters are studied by

“authorised approved external agency.

A feasibiiity study report along with financlal analysls for economic viabllity of
the deposit as specified under the UNEC field guideline is given as Annexure
~XXIX.
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. e S
Sukinda Mines (Chromite) : Review of Mining Plan including £ g@wyﬁw
M/s Indian Metals & Ferro Alloys Ltd Closure Plan from 2013-28 ¢ >

(L) Mineral Reserves/Resources :
Mineral Resources has been estimated purely based on level of exphyy )
reference to the threshold value of minerals declared by IBM.

Level of Exploration | Resources in Lakh tons (Band I+BandII) Grade
G1- Detailed exploration 265.49 +10% Cr203
G2- General exploration 68.47 +10% Cr203

G3- Prospecting 11.03 +10% Cr203

G4- Reconnaissance : -

Reserve/ Resources as on 01.07.2018 As per UNFC classification

Reserve / Resources as on 01.07.2018 (in Lakh Tonnes)
Classification I‘J:E:;: Band-I |Band-I1I (.ir':t';f %:g:
A. Total Mineral Reserves
1. Proved mineral reserves 111 54.49 16.52 71.01 +10%
2. Probable mineral reserves 121 | 3130 | il 31.30 +10%
Probable mineral reserves 122 17.30 Nil 17.30
Sub - Total 103.09 | 16.52 119.61 +10%
8. Total Remaining Resources
1. Feasibllity Mineral Resources 211 156.93 6.59 163.52 +10%
2. Prefeasibility Mineral 221 Nil Nil Nil
Resources 222 9.68 - Nil 9.68 +10%
3. Measured Mineral Resources 331 Nil NIl Nil
4. Indicated Mineral Resources 332 Nil 41.49 41.49 | 10.00%
5. Inferred Mineral Resources 333 NIl 11.03 | 11.03 +10%
6. Ezcs:gg?gésséance Mint.aral. 334 .N”.. Nil | | NII_
Sub - Total 166.61 |.59.11 225.72 +10%
Total Reserves + Resources
(A+B) 269.7 75.63 345.33

Note: It is not possible to quantify grade wise reserve, as normally there Is considerable
variation In size and grade distribution within the ore zone, which results variable
recovery factor and bulk density. Thus tonnages arrived are tentative.

N
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, Sukinda Min&s (Chromite)

] Review of Mining Plan including Progry
M/s Indian Metals & Ferro Alloys Ltd

Closure Plan from 2019,

2.0 MINING
A. OPENCAST MINING:
a) Description on the existing as well ds proposed
excavation with all design parameters, N

Present mining method: At present the mine is fully mechanized mine where
opencast mining has been adopted. Opencast mining is concentrated in Band I
orebody. In opencast mine the ore and overburden Is being excavated by using
HEMM In conjunction with Deep hole drilling and blasting where ever required.
Till date the overall slope of the mines Is being maintained at less than 30°, with
individual bench adequately sloped.

Extent of Open Pit development as on 30.06.2018

] H Pi.t size in mirs No. of 8ench Bench Pit Depth | TopRL Botto Overall pit
o (Length x Width x benches | Height (m) | Width {m) {m) {m) m Slope Angle
Depth) & RL(m) | P
F F/W: 19 Max Min 136mRL | 38mR | F/w:22°
b
. 595XS37X98 | \wiga | smis | t2mts | 20 {mWaw [ L [ wwize
Extent of Dump development as on 30.06.2018
Dump type Areain Ha. | Heightin Mtr No of terraces Overall Angle
. Overburden 43.18 60 mtr 3 23°
Sub Grade 6.6 23 mtr 2 23°

: Design Parameters: Opencast Mining

Top RL of opencast mine: 136mRL (H/W) & 158mRL (F/W)

< UPL of opencast mine: {-)2mRL for Band I & 46mRL for Band II,
' Bench Height: Maximum 8 mtrs ' |

Bench Width: 8 to 12 mtrs

Gradient of Haul Roads: Maximum 1 in 16

1 Gradient of Short Ramp: Maximum 1 in 10

; Width of Haul Roads: 13 to 15 mtrs

| Overall Pit Slope Angle: Less than 30 degree from hotizontal.
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Sukindo Mines (Chromfte) . - i Review of Mining Plon including
M/s Indian Metals & Ferro Alloys Ltd Closure Plan from 20

proposed Mining Methods: The present method of opencast mln
shall continue till ultimate pit limit of Band I is reached. During 28} %
Institute of Mining & Fuel Research (CIMFR), Dhanbad has reviewed a\c{cafm&ﬂ
out the slope stabillfy studies for opencast quarry of Band I and the N‘w‘;s;:;
dumpyard. CIMFR has recommended the overall pit slope angle of 30° with pit
bottom of Band I at (-)2mRL alongwith increase in dump helght from 60mtrs to
75mtrs  (maximum upto 207mRL). Refer Annexure XIl. Based on
recommendations of CIMFR, opencast mining In Band I Is’ proposed to be
continued upto ultimate pit bottom of (~)2mRL and increase In height of
overburden dump upto 75mtrs from ground level In four stages (maximum upto
207mRL). Opencast mining in Band II shall commence after exhaustion of

" opencast mining in Band 1.

To mine out the locked ore in the benches as well as the ore below the ultimate
pit bottom of Band I quarry, Dept. Of Civil Engineering, IIT Roorkee has
desighed a mining method using grab & has submitted it's report (Annexure
XX). This report includes the geo-technical study undertaken by IIT, Roorkee,
which confirms that mining can be done s_'-:-fely by this method. The basic
principle is to excavate vertically downward In ore bearing zone by grab and
support the side walls by series of micropiles of steel casings. The excavation is
done over the orebody called as Panels. Each panel consisting of number of
sub-panels having maximum size of 6 m X 4 m and 60 m deep. After
excavation, the panels are backfilled by overburden materials avallable in the
mine before the adjacent pane! is taken up for excavation. After backfllling is
completed the casings from micropiles are withdrawn, In order to establish the
method, a trial of opencast mining by grab Is proposed over a panel size of 24m
"% 12m on 78mRL berich in the western side during the year 2018-19 & 2019-
20. Necessary permission from DGMS has been obtained for opencast mining by
grab {Annexure XVIII). Based on the results of the trial mining, the method
shall be proposed for extraction of chrome ore deposit in other areas of the
mine. It is estimated that approx. 56000 tonnes of chrome ore will be mined
during trial mining on 78mRL bench by this'method,

i N

M T Haju "A K Samantray P Behera
Quoalified Person Qualified Person Qualified Person
Page 67




ST

Sukinda Mines (Chromite) : . Reviewof Mining Plan including Progw;s;i

M/s Indian Metals & Ferro Alloys Ltd Closure Plan from 2019 '2,9%“?5'923?@
£ADT ¢ wIREg
Fa 0&\_*_,_.? .
£ S5
- 3’@‘;.11,’
Desian Parameters considered for Opencast Mining hy Grabh 3’-‘:: ’3\ YJ«“’
. ' YT
Maximum size of Sub Panels; 6m (Length) x 4m (Width) x 60m (Deptf}) *»@%‘*ﬁo
. ) -‘zyﬂ*‘ v ,"ii.-\
Maximum Depth of Excavation: 60mtrs \\J\{\w ‘?-‘?3,:;,'

Maximum Length of Micro Piles: 75mtrs

Development for underground mining in Band I is proposed to commence from
2021-22 after obtaining all statutory clearances. It is proposed to access the ore
body from the hanging wall side by combination of two shafts, i.e. one circular
and another rectangular shaft. National Institute of Rock Mechanics (NIRM) has
suggested both “Sub Level Stoping” or “Blasthole Stoping” with post filling as
suitable method of stoping. However, due to higher production rate, less waiting
time for stoping and less dilution into ore, NIRM has given more advantage to
“Blasthole Stoping” with post filling. Accordingly, "Blasthole Stoping with post
filling” method has been proposed in underground working.

A K Samantray ' P Behera
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;}nda Mines (Chromite) T Review of Mining Plan including ngmssi eAding
% Indian Metals & Ferro Alloys Ltd Closure Plan from 2019-20 3528

S Year-wise tentative Excavation in Cubic Meters it‘j c

# development, ROM, pit wise. A )
& v 5 Q‘l’r oF
4 o, .
= c ins
#E I Insitu Tentative Excavation for Opencast Mining o
s Total R ROM/
CuM
Pit | tentative | gb | Overburden (CaM) Mineral | Waste | roecied
No | Excavation (CuM) (CuM) Ore er;g‘r;l reject Ratio ( Cvrzol;a%e)
CuM re CuM/CuM
(CuM) (CuM) | rCum) (CuM/CuM)
2 3 4 5 6 7 8 9 10
I (1197387 | O 1100000 |88116| 9271 1:11.3 48
I | 1197116 0 1100000 |8788C| 9236 1:11.3 48
Chemically
~f2021-22| I | 1186504 O 1100000 |86504| O Subgrade: | 1: 12.7 52
I | 655688 0 600000 (55688 O 10% to 1:108 52
2022-23 ) 30%
11| 536289 | 0 | 500000 |27030| 9259 | ‘25" | 1:13.8 | 43
I o 0 0 0 0 NA NA
2023-24
11| 1176656 | O 1100000 |54436|22220 1:14.3 42

I: Band I Quarry. II: Band II Quarry. The yearwise excavations are tentative.

In situ Tentative Excavation during Trial of Opencast Mining by Grab

ROM
Total CuM
Pit | tentative TO‘;I Sideburden ¢ ) Mineral W ﬁowatl zrojgctgd
Year | no | Excavation | 50" |” (CuM) | ore |Minerall reject | n25ETEROY FY BES
cumy | (UM oty | redect (CuM/CuM) | (Cr:0:%)
(CuM)
1 2] 3 4 5 6 7 8 9 10
2019-20| 1 | 12854 0 1285 | 11569 | 0 NA | 1:0.11 54

II. Dump rehandling (for the purpose of recovery of mineral):
As the existing dump conslists of waste overburden material, so there is no
proposal for dump rehandling for the purpose of recovery of mineral. However,
approx. 14400 CuM of overburden from dump is proposed to be utilised for

backfilling of mined out sub panels during trial of oReIp ‘@_}i{\}lmy grab.

'3

REGIONAL CONTROLLER OF MINES
wrydin @

INDIN BUREAU OF MINES
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N
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Sukinda Mines (Chromite)
M/s Indian Metals & Ferro Alloys Ltd

. o

Review of Mining Plan including ProgrgfSit

Closure Plan from 2019-2Q

layouts, dumps, stacks of mineral reject.

"Individual year wise development plans and sections showing pit laygﬁfs;

Individual year wise development plans and sections showA

dumps, stacks of mineral reject are shown in plate nos: SMC/07. Summary of
year wise mine development during the Mining Plan period is given below:

Particulars 2019-202020-21 (2021-22|2022-23 | 2023-24
ROM in tonnes (+10% Cr;0;) '
Opencast Mining Band I 351000 | 351000 | 351000 | 226000 -
Opencast Mining Band II - - - 125000 | 260000

Opencast Mining Band I

326000

326000

351000

226000

Opencast Mining Band II

T

0o

100000

Mineral Reject / Sub Grade (+10% to -30% Cr20;) in Tonn

es

200000

Opencast Mining Band I

25000

25000

Opencast Mining Band II
%&.‘ﬂ'&
Overburden in CuM

25000

Opencast Mining Band [

1100000

600000

Opencast Mining Band II

g‘;

ROM (tonnes) : Overburden (CuM)

500000

1100000

T

2 ;f:
:

Opencast Mining Band I

01: 3.1

Opencast Mining Band II
4 o

Backfilling in Min

Band I

Band II

Based on time series data and few sample test, approximate tonnage factor / bulk density being
considered at present for different grades of chrome ore are, High Grade (+52% Crz0;): 4.20
Tonne/CuM, Medium Grade (40 to 52% Cr:0s): 3.50 Tonne/CuM & Low Grade (10 to 40% Crz0;):
2.70 Tonne/CuM. Thus yearwise tonnages are given accordingly.

Quualified Person
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M/s Indicn Metals & Ferro Alloys Ltd

proposed Mining during 2019-20

8. A, Opencast Mining

Review of Mining Plan including Progy
Closure Plan from 20194

m of Ore Band

Band I

overall direction of excavation

West to East & Quarry Bot\t‘dmf?'jj};d

Top mRL

136mRL (H/W) & 158mRL (F/w)

RL of Quarry floor

30 mRL

No of Benches (wrt H/W top bench)

13 nos

Depth of Excavation (wrt H/W top bench)

106 mtrs

Direction of Advance

Towards East

Grid location of existing & proposed workings

3000E - 3700 E
1400 N - 2300 N

ROM In CuM 97387

ROM in Tonnes 351000

Ore in tonnes (+30% Cr,03) 326000 Tonnes
Mineral Reject/Sub Grade (+10% to -30% Cr203) 125000 Tonnes
Overburden in CuM 1100000

ROM (Tonnes) : Overburden (CuM) 1:31

Dumping of Overburden

Overburden Dump

Storing of Mineral Reject/Sub Grade

Sub-Grade Dump

Others:

3. Southern side of Sub Grade dump to be re
__Quarry expansion. Refer Plate No: SMC/07.

1. Trial of Opencast Mining by Grab on 78mRL western ore bench. If the trial is
successful, total production of ROM both from opencast and opencast by grab
during 2019-20 shall be kept maximum at 351000 tonnes.

2. Construction of Gabion Wall / RCC Wall, over eastern side benches of 94mRL,
102mRL & 110mRL. Refer Plate No: SMC/07.

handled, in order to make scope for

Proposed Trial of Opencast Mining by Grab in Band I.

Qualified Person

Qualified Person

' Particular of Year & Ore Band 2019-20 in Band 1
Location of Trial Panels 78mRL (West) Bench
ROM in Tonnes (+10% Cr,03) 50000

/|Ore In Tonnes (+30% Cr.0;) 50000
Mineral Reject / Sub Grade (+10% to -30% Cr203) in Tonnes -
Side burden in CuM 1285
Side burden dumping area Overburden Dump
ROM (tonnes) : Overburden (CuM) 1:0.03
Backfilling Quantity (CuM) 12854
| AN .-
\ / \
A"Esra‘man'rray P Behera
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Sukinda Mines (Chromite)
M/s Indian Metals & Ferro Alloys Ltd

Proposed Mining during 2020-21

Name of Ore Band Band I %
Overall direction of excavatign West to East N ,E;;wo@;‘,
Top mRL 136MRL (H/W) & 158mRL{F/W)T
RL of Quarry floor 22 mRL

No of Benches (wrt H/W top bench) 14 nos

Depth of Excavation (wrt H/W top bench) 114 mtrs

Directlon of Advance

Towards East

Grid location of existing & proposed workings

3000 E - 3700 E
1400 N - 2300 N

ROM in CuM 97116

ROM In tonnes 351000

Ore in tonnes (+30% Cr;0;) 326000 Tonnes
Mineral Reject/Sub Grade (+10% to -30% Cr:03)|25000 Tonnes
Overburden In CuM 1100000

ROM (Tonnes) : Overburden (CuM) 1:3.1

Dumping of Overburden

Overburden Dump

Storing of Mineral Reject/Sub Grade

Sub-Grade Dump

Proposed Mining during 2021-22

Name of Ore Band

Band 1

Overall direction of excavation

West to East & Quarry Bottom

Top mRL 136mRL (H/W) & 158mRL (F/W)
RL of Quarry floor 14 mRL

No-of Benches (wrt H/W top bench) 15 nos

Depth of Excavation (wrt H/W top bench) 122 mtrs

Direction of Advance

Towards East

Grid location of existing & proposed workings

3000 E - 3700 E
1400 N - 2300 N

ROM in CuM,

86504
ROM In tonnes 351000
Ore in'tonnes (+30% Cr203) 351000
Mineral Reject/Sub Grade {+10% to -30% Cr0)|Nil
Overburden In CuM 1100000
ROM (Tonnes) : Overburden (CuM) 1:31

Dumping of Overburden

Overburden Dump

Storing of Mineral Reject/Sub Grade

Sub-Grade Dump

w g
. \ et
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Sukinda Mines (Chromite) . : Review of Mining Plan including P,
M/s Indian Metals & Ferro Alloys Lid Closure Plan from 2048

t/

Proposed Mining during 2022-23

Name of Ore Band Band I
West to East & Quarry A
Overall direction of excavation Bottom West to East
. 136mRL (H/W) &{155mRL (H/W) &
T
op mRL 158mRL (F/W) 155mRL (F/W)
6mRL and Sump at

RL of Quarry floor (-)2mRL 134mRL
No of Benches (wrt H/W top bench) |16 nos 3
Depth of Excavation (wrt H/W top
bench) 130 mtrs 21
Direction of Advance Towards East Towards East
Grid location of existing & proposed 3000 E-3700E
workings 1400 N - 2300 N
ROM in CuM 55688 36289
ROM In tonnes | 226000 125000
Ore In tonnes (+30% Cr,0s) 226000 100000
Mineral Reject/Sub Grade
(+10% to -30% Cr:0s) in Tonnes | N 25000
Overburden In CuM 600000 500000
ROM (Tonnes) : Overburden (CuM) [1: 2.6 | 1:4

' Back filling in mined out

{Overburden Overburden Dump quarry of Band I
. | Storing of Mineral.Reject/Sub Grade |Sub-Grade Dump. Sub-Grade Dump

Note:
Opencast mining in Band II shall commence after exhaustion of opencast mining in
Band-1.

A K Samantray P Behera
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Proposed Mining during 2023-24

k=

ﬂ;me of Ore Band . Band II ' .

_(_J;erall direction of excavation West to East ‘ T o
Top mRL 155mRL (H/W) & 155mRL (ETW).
RL of Quarry floor 118 mRL

No of Benches (wrt H/W top bench) 5 nos

Depth of Excavation (wrt H/W top bench) 37 mtrs

Direction of Advance

Towards East

Grid location of existing & proposed workings

1300 N - 2300N
3000E-~-3700E

[ROM In CuM 76656

ROM In tonnes 260000

Ore In tonnes (+30% Cr0;) ‘ 200000

Mineral Reject/Sub Grade (+10% to -30% Cr203)|60000

Overburden in CuM 1100000

ROM (Tonnes) : Overburden (CuM) 1:4.2

Dumping of Overburden ggﬁlé fIllling in mined out quarry of

Storing of Mineral Reject/Sub Grade

Sub-Grade Dump

Note:
limit.

backfilled in mined out quarry of

No Opencast mining in Band I as Band I quarry has reached it's ultimate pit

Overburden being generated during opencast mining of Band II shall be

Band 1.

(1
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Sukinda Mines (Chromite)

M/s Indian Metals & Ferro Alloys Ltd

Review of Mining Plan including Progressiy
Closure Plan from 2019-20 ¢

Fa
' I
Geological Section wise ROM excavation quantity: e
. , iz
Band I (Opencast Mining) AN
ROM in Tonnes <

sections | 201920 | 202021 | 2021-22 | 2022-23 | 2023-24
A-A i - - - i
B-B' - B 16548 . -

_cc 17640 - 123603 15120 -
D-D' 53760 17640 82740 49980 -
__EE 51660 47880 45360 66301 ;
F-F' 112349 43150 82749 94599 -
GG 90781 184710 - - -
H-H' 24810 57620 - - -
SubTotal | 351000 351000 351000 226000 .
Band II (Opencast Mining)

Section 2019-20 | 2020-21 | 2021-22 | 2022-23 | 2023-24
1-1 . . - 29864 9988
2-2' - - - 25118 25118
3-3' - - - 14254 14254

44 - - . 5229 5229
5-5' - . - 12459 12459
6-6' - - - 10373 9277
7-7 - . - 19546 17028
8-g' - - - 8156 74911
9-9'. - - - - 78962

10-10' - - . - 10759
11-11' - . - - 2015
Sub Total - - - 125000 260000
?;::ddl'r:ﬁ; 351000 351000 351000 351000 260000
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Sukinda Mines (Chromite) * . : Review of Mining Plan including Phogressive Mine
M/s Indion Metals & Ferro A floys Ltd Closure Plan from 2019-20 to 2023-24

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

I. Opencast Mining in Band I. "{.
The proposed method of working is fully mechanized opencast mining using
HEMM and in conjunction with deep hole blasting where ever required. Drilling
and blasting requirement is approximately 10% of ‘the total excavation. Overall
slope of the quarry to be maintained at less than 30° with individual bench
adequately sloped. Overburden to be dumped over the existing dumpyard.
Based on recommendation of Central Institute of Mining & Fuel Research
(CIMFR), Dhanbad, (Refer Annexure XII) the plt bottom of Band I quarry shall
be (~)2mRL with overall pit slope angle as 30° from horizontal and the height of
overburden dump will be increased upto 75mtrs from ground level in four
stages, i.e. maximum upto 207mRL. Conventional opencast mining shall reach
it's ultimate limits by 2022-23. The mine is fully mechanized opencast mine & is
categorized under Category “A (FM)",

il. Opencast Mining in Band I

It is proposed to commence opencast mining In Band II after exhaustion of
Band I from the year 2022-23. The proposed method of working would be fully
mechanized opencast mining using HEMM and in conjunction with deep hole
blasting where ever required. Overall slope of the quarty to be maintained at
less than 30°, with Individual bench adequately sloped. Opencast mining will
commence from western side of lease area. Overburden being generated durlng
op‘encast mining of Band II shall be backfilled In the mined out areas of Band .
The ultimate pit [imit for Band II opencast mine Is proposed to be 46mRL,

AL
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Sukinda Mires (Chromite) : Review of Mining Plan including Progressive Mine
M/s Indian Metals & Ferro Alloys Ltd Closure Plan from 2019-20 to 20

T iii. Underground Mining in Band I.

3 It is proposed to commence development works for underground
3 Band I, by way of accessing the ore body from the hanging wall
combination of two shafts (i.e. one circular and another rectangular sh\a y
underground development in the footwall of ore body. The depth of the shafts
are planned to be more than 700m. The finished diameter of main shaft
(circular) shall be 6 m and dimenslon of service shaft (rectangular) shali be
5.5m X 5.1m, Initiaily shaft sinking is proposed to be carried out by drilling &
blasting. The blasted material to be hoisted through a sinking winder. Later on
_shafts are to be equipped with koepe/Double Drum winding system. It is
proposed to adopt “Blasthole Stoping with Post Filling” as method of stoping for
underground mine. In this method two level are developed along the strike of
the ‘ore body. The top level is drill level and bottom Is extraction level. From
extréction level, a trough drive is made within the strike of the ore body. The
trough rings after blasting creates a funnel shaped opening wherein the blasted
ore from the upper level are collected and guided to the draw points. The
blasted ore is recovered from the trough bottom and the stope Is back filled, It
has been proposed to develop the first stope block between -250mRL to
-300RmL, with stope block height of 50m. As per report of National Institute of
Rock Mechanics, NIRM, the maximum height of stope block should be 50m,
width should be within 20 m (or the maximum ore body width), length should
be 20 m (maximum). The recommended rib pillar and sill piilar thickness are
6m & 15m respectively.

M T Raju >K Sama(' %‘;
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Sukinda Mines YChromite)

; Review of Mining Plartincluding Progressive-Mi
M/s Indian Metals & Ferro Alloys Ltd ' F

Closure Plan from 201942

EXTENT OF MECHANIZATION:

Opencast Mine: Following machinery or equivalent alongwith
equipments are proposed to be deployed in Opencast Mining.
Machinery Category Specification / Capacity Numbers
Excavator 0.9 to 3.5 CuM 5
Dumper 32 Tonne 26
Drill Machine 110mm - 1
Dozer 170 to 200 HP 3
Grader 135 HP 1
Front end Loader 0.3 to 1.7 CuM 2
Water Tanker 9 to 14 KL 3
Explosive Van 2.39 Tonnes 1
Diesel Dispensing Unit 6 KL 1
Pumps Various Capacities As per requirement
Diesel Generator Various Capacities As per requirement
Roller 1
Ambulance 1
| Light Vehicle As per requirement

The make, model, capacity and number may vary as per specific requirement.

Opencast Mining. by Grab: Following machinery or equivalent alongwith

miscellaneous equipments are proposed to be deployed during trial of Opencast
Mining by Grab.

Machinery Category Specification / Capaclty Numbers
Drilling Machine - Capable of [ Hole Dla: > 230 mm & |,
simultaneous drilling & casing | hofe up to 100 m
‘ Volume: 3 CuM
Crane mounted Grab Empty Wt: 5.8 Tonne 1 Nos
' : Excavator: 0,9 CuM Excavator: 1
Excavator, Loader & Dozer Loader: 1.7 CuM Loader: 1
Dozer: 170 HP Dozer: 1
Dumper ... .16 ~ 32 Tonnhe 2 Nos
Pumps, Welding Machine etc As per requirement.
Ancllliary equipment As per requirement.

The make, model, capacity and number may vary as per specific requirement.
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Sukinda Mines (Chromite} . - - Review of Mining Plan Including Progressive Mine  *
M/s Indian Metals & Ferro Alloys Ltd Closure Plan from 2019-20 to 202324

e)  Brief description of the layout of mine workings, pit road’ &
the layout of faces and sites for disposal of overburden/wastg

Layout of Opencast Mine Working:

quarry surface in Band I is at 136mRL in H/W side and 158mRL in F/W side. The
quarry in Band I has been developed with the bench configuration of 8mtrs
height (max) & 10-12 mtrs width both in overburden and ore. Overall slope of
the quarry Is being maintained less than 30° Present pit bottom is at 38mRL,
which is proposed to be deepened upto (-)2mRL. The main sump for collection
& dewatering Is maintained at the quarry bottom. Suitable pumping

arrangement has been made. The size of existing quarry Is 595 mtrs (length) to
537 mtrs (width). The mine extends in east direction along the strike of the ore
body. The layout of mine workings Is shown on the surface plan. Refer Plate No
l SMC/03.

It is proposed to commence opencast mining in Band II after exhaustion of
Band I from the year 2022-23. The proposed method of working would be fully
mechanized opencast mining using HEMM and In conjunction with deep hole

blasting where ever required, Overall slope of the guarry to be maintained at
less than 30°, with individual bench adequately sloped, Opencast mining will
“commence from western side of lease area, Overburden belng generated during
opencast mining of Band II shall be backfilled in the mined out areas of Band 1.
The ultimate pit limit for Band II opencast mine is proposed to be 46mRL.

Pit Road Layout in Band I:

The main haul road up to 86mRL has been provided in the hangwall.” From
86mRL to pit bottom, the haul road has been provided in footwall side. The pit
roads Is having a gradient of maximum 1 in 16, with width of 12-15 mtrs.
Provisions of berm & drain have been made along haul roads.

M J Rqju AK éamanfmy P Behera
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Sukinda Mines (Chromite)

: Review of-Mining Plan including Progf ¥
M/s Indian Metals & Ferro Alloys Ltd Closure Plan from 201 Z{ ¢

F)

The Pit road layout of mine workings has been shown on lé{ig oG
development plans, Refer Plate No SMC/07. Width of haul road a’:i*efaf’ﬁi_?'m
mtrs with general gradient of maximum 1 Ih 16. Berms have been provlr::lfg'"
along the haul roads as a safety barrier, The helght of berm is 1.5 mtrs, width
1-2 mtrs & height 1 mtr. Berm has been designed as per tyre size of largest

dumper plying on the haul road.
8 Itr

Berm
Haul Road

Drain

15 mtrs ————>

M

(Schematic Diagram showing Haul Road Design)

The haul road are maintained slightly inclined towards toe of the bench, so as to
divert the water from the top surface of road. Near the toe of the road a drain is
maintained to channellse water and thereby causing less damage to
roads/benches. To provide one way traffic for vehicles road dividers have been
provided at strategic locations. Haul roads are regularly maintained by engaging
dozers & graders to clear spillages, undulations and pot holes, etc. Water
sprinkling is done at regular intervals to suppress dust.

System of Drilling & Blasting:

--Generally blasting is. carried out for medium hard to hard rock formations,
where excavator can't be engaged directly: Hard materials are dislodged by
drilling and blasting prior to excavation and loading. Blast design has been
madje' prior to drilling & blasting, Recommendations of Blast vibration studies as

conducted by Indian School of Mines, Dhanbad are followed In order to control
blasting & related vibrations within {imit.

A
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Sukinda Mines (Chromite) : . Review of Mining Plan including Progressive Mine
M/s Indian Metals & F‘if'm Alloys Ltd Closure Plan from 2019-20 to 2023-24

followed for blasting. Broad drilling parameters are as below.
Depth of Blast hole 8.5 m
Burden 2.5t0 4.5 m
Spacing 3to6m
Hole diameter 115 mm

Emulslon / slurry explosives of 83mm diameter are used for blasting. Electric /
Non electric delays and detonators are used for providing delays & blast
Initiation respectively. The average powder factor experienced during the last 5
years is mentioned below.

Year Av PF (CuM/Kg}
2013-14  4.24

2014-15 4.30

2015-16 4.32

2016-17 4.60

2017-18 5.1

Based on the parameters above and past mining experiences, the powder factor
Is expected to be around 4 to 5 CuM/Kg of explosive.

Annual explbsive requirement:

Considering maximum excavation of 11.97 lakh CuM of excavation per annum,
10% of blasting requirement & Av Powder Factor of 4.5 CuM/Kg, the
requirement of explosives shall be approximately 28 fonnes per annum. The
existing 5 tonne capacity magazine, situated in the mine shall meet the storage
requirement of explosives needed for both Sukinda Mines (Chromite) &
adjoining Mahagirl Mines {Chromite) of the same Lessee. An explosive van of
2.39 tonne capacity is being used for transportation of explosives and
accessories to site and back to magazine.

Wi, A
M J Rpju A K Samantray ehera
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Sukinda Mines (Chromite) .l ¥ Review of Mining Plan including Progresgive
M/ Indian Metals & Ferro Alloys Ltd Closure Plan from 2019- 20 Fo-a0ames

Site for disposal of overburden/waste:

existing dumpyard Is 1200 mtrs (av length) to 440 mtrs (av width) It is

proposed to increase the helght of dump upte 75mtrs from ground level in four
stages, i.e. maximum upto 207mRL. The layout of overburden dumpyarq is
shown on the surface plan. Refer Plate No: SMC/03. The overburden being
generated during opencast mining of Band II shall be backfilled in the minedout
areas of Band I quarry. Refer Plate No: SMC/11.

Layout of Panel for Trial of Opencast Mining by Grab:

In the opencast mining by grab method, excavation upto 60m depth has been
considered with supporting the side walls by microplles of steel pipes as per
geo-technical study undertaken by Dept. of Civil Engineering, IIT, Roorkee,
which confirms that mining can be done safely by this method, Refer Annexure
XX. To suppoft the sidewalls, vertical holes are drilled upto a maximum depth of
75m and simultaneously cased with steel pipes. The supporting & excavation is
done over the orebody called as Panels. Each panel consisting of numer of sub-
panels having maximum size of 6 m x 4 m and 60 m deep. Thereafter, the ore
from sub-panel is excavated by engaging crane mounted grab. After excavation,
the panels are backfilled by overbuden materials avallable in the mine before
the adjacent panel Is taken up for excavation. After backfilling is completed, the
casings from micropiles are withdrawn,
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descnblng the excavation, recovery of ROM, disposal of
backfilling of voids, reclammation & rehabilitation.

Reserves and life of opencast working:

The proved mineable reserve in opencast working of Band I under UNFC 111
category as on 01.07.2018 Is 12.79 Lakh tonnes consldering ultimate pit limit
up to ()2 mRL.

The proved mineable reserve In opencast working of Band II under UNFC 111
category as on 01.07.2018 is 16.01 Lakh tonnes considering ultimate pit limit
up to 46 mRL.

During the period from 2019-20 to 2023-24, it has been proposed to exploit
16.64 Lakh tonnes of chrome ore from opencast workings from Band I & 1I, out
of which 12.79 Lakh tonnes is proposed from opencast mining of Band I and
remalning 3.85 Lakh tonnes from opencast mining of Band II.

After the present plan period, the life of the opencast mine shall be 5 years, i.e.
upto 2028-29, keeping a maximum production level of 2 6 LTPA from opencast
mlnlng in Band-I1,

The trial of opencast mining by grab Is proposed at 78mRL bench in the western
. slde of Band I quarry during the year 2018-19 & 2019-20. Based on the results
of the trial mining, the method shall be proposed for extraction of chrome ore
deposit in other areas of the mine. On successful Implementation of opencast
mining by grab, approx. 31.30 Lakh tonnes of chrome ore shall be added to the
reserve, which shall extend the life of opencast mining in Band I by another 7
years keeping a production level of 4,5 Lakh tonhes per annum by this method.
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been considered as 46mRL.

Following aspects have been taken into consideration while desligning the open

pit excavation.

1. CIMFR has recommended the ultimate overall pit slope angle of 30°, pit

bottom as (-)2mRL in Band I and helght of dump as 75mtrs from ground

level in four stages upto 207mRL. CIMFR has also recommended for

75mtrs of minimum distance between quarry edge and dump toe. CIMFR

report is enclosed as Annexure XII.

2. As per opencast mining by grab method designed by Dept Of Civil

Engineering, IIT Roorkee, vertical ecavation upto 60mtrs depth in ore

bearing zone is feasible by supporting side walls by series of micro plles.

Refer Annexure XX,

Similar to Band I pit configuration, Overali pit slope angle of 30° and pit

bottom as 46mRL has been considered for Band II opencast working.

Detalls of conceptual excavation, recovery of ROM:

* {trial mining.

Opencast Mlning in | Opencast Mining | Opencast Mining
Particulars of Mine Band-I by Grab In Band-I In Band-IX
RL of Pit Bottom' (=) 2mRL (-) 62mRL 46 mRL
Number of benches 16 nos of benches 50 nos of panels 13
developed | (wrt H/W top bench) | (each 12mts length)
Mineable | +30% 12.29 Lakh tonnes | 31.30 Lakh tonnes | 12.31 Lakh tonnes |
Reserve:  |CraOs
(as on 10 to (- | '
01.07.2018) g0 oo, | 0:5 Lakh tonnes Nl 3.70 Lakh tonnes
Qverburden 39 Lakh CuM 0.81 Lakh CuM 67.64 L CuM
ROM ; Overburden
: 1:0, 1:4,
(Tonne : CuM) 1:3 0.02 2
To be ascertalned
Period of Working 202%?222-250 after completion of 2%202282- 32;:0
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Generation of overburden from Disposal of Overburden A
Opencast Working (in L CuM) (in L CuM) N
Year Dumping in Waste )
Band I Band 11
Dumpyard Backfilling in | Backfilling In
Opencast Upto 3™ | Upto 4* | Mined out Areas | Opencast Mining
Opencast| mining |Opencast] Stage | Stage of Band I by Grab Panels
by Grab (60mtrs) [(75mtrs) |
N 0.01 i ) i 0.14
2019-20 11 (THal) 11 (Trial)
2020-21 11 - - 10.5 0.5 - -
2021-22 11 - - - 11 - -
2022-23 6 - 5 - 6 5 -
2023-24 - - 11 11 -
Sub Total 39 0.01 16 21.5 17.5 16 0.14
Conceptual - 0.8 51.64 0.00 0.00 54 8.3
G Total 39 0.81 67.64 39 70 8.3

There will be generation of marginal quantity of top soil during mining of Band
I1. Top soll shall be properly stored and utilised for plantation purpose.
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Reclamation and Rehabilitation:

A. Mined out area over Band I .
During this Plan period, the present opencast mining In Band I |s ’
continue till ultimate pit limit of ()2 mRL is reached. After completion of
opencast mining, the mined out area of Band I shall be back-filled by
-overburden being generated during opencast mining of Band II and waste being
generated from underground developments of Band I. Opencast working in
band II is proposed to start from 2023-24. Accordingly, backfilling in mined out
areas of Band I quarry shall also commence from 2023-24. Mined out quarry of
Band I Is proposed to be backfilled upto 114 mRL and can accommodate about
70 L CuM of overburden. Reclaimed area In mined out area of Band I shall be
utilised for mineral storage & processing. A portlon of reclaimed area (backﬂlléd
upto 136mRL) in mined out area of Band I shall be utilised for development of
Infrastructure purpose. After cessation of mining actlvities, rehabilitation of the
back-filled area over Band-I shall be done by planting local species.

Trial of opencast mining by grab Is proposed in 2019-20. Based on the results of
the trial mining, the method shall be proposed for extraction of chrome ore in
other areas of the Band I opencast quarry, where the conventional opencast
would have reached it's ultimate limits. Upon implementation of opencast
mining by grab, the opencast mining In Band II'shall be deferred by few years.

B. Mined out area over Band II:

Mined out area of Band II is 'proposed to be reclaimed upto 78mRL by
rehandling overburden from dumpyard & waste belng generated from
underground workings of Band I. In the conceptual end the backfilled areds of
Band-I1 Is proposed to be rehabilitated by planting local species.

The above detalls are shown In the conceptual plan & sectlon. Refer plate no:
SMC/15 & SMC/16.

| N

- ~
M J Raju A K Samantray P Behera
Qualified Person Qualified Person Qualified Person

Panso o«



*:Sukinda 1Mf'nes (Chromite) : . Review of Mining Plan including Progressive Mine
M/3 Indian Metals & Ferro Alloys Ltd Closure Plan from 20159-20 to

B. UNDERGROUND WORKING

Leaving a safe parting of 248 mtrs below ultimate opencast pit Him
l.e. (-)2mRL, underground workings Is proposed to be commenced
22 after getting all statutory clearances. As per guidelines of the Ge _
report prepared by National Institute of Rock Mechanics (NIRM) (refer Annexure
XXI), detailed mine planning for underground mining has been done for Band I
from -250mRL and below.

As per NIRM report, the wall rock, namely, serpentinite, which are In contact are
weak till -125 to -150 mRL, and the ore body is also weak till 175 to -200 mRL.
NIRM has developed 3D numerical models and the extraction sequence was
simulated, Output In the form of displacement and safety factors was obtained
from the models, and the results of parametric study were compared. It is
observed that the displacements were higher in the elevations between ~175
mRL and -225 mRL and reduced significantly beyond -250 mRL, This can be
attributed to the fact that the strength of the ore body is less from -100 mRL to
=250 mRL (GSI : 25 - 35), and it improved considerably beyond -250 mRL
(GSI : 40 - 60). Hence, it Is proposed to commence the underground
development and mining below (-)250mRL.

[} Mode of Entry - Production (Circular) Shaft & Service (Rectangular) Shaft

It Is proposed to have two vertical shafts. One to be used for production and
another for ‘servlces. The depth of the production shaft & service shaft is
proposed to be 705mtrs & 645mtrs respectively. The location of shafts have
been choosen by gravity distance consideration. As there Is no space on the
footwall side and the dip of the ore body Is more than 80 degree, hence hanging
wall location of shafts have been chosen. The distance between two shafts shall
be 30 mtrs. Both the shafts shall be Inter connected at regular intervals, to
establish fresh air base as close to the working place as practically possible

during sinking.
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The following parameters of vertical shafts have been proposed:

Particulars Maln Shaft (Circular) Service Shaft (fech
Location 3178E & 2136N 3147E & sz»
Depth of Shaft 475 m 475 m
Shape Circular Rectangular
Size of Shaft Diameter: 6 mtrs 5.5 mtrs X 5.1 mtrs“
Holsting Capaclty 9 Lakh tonnes per annum For man and materlal winding
Pay Load - 9tonnes 8 tonnes
Winding System Koepe Winder Double Drum Winder
Approx. H.P. 2500 2000

The size of shaft has been|The size of the shaft has been
decided, keeping In mind holsting|declded keeping in mind the
Remarks capaclty of approx. 9 Lakh tonnes|maximum size of machinery
of ROM & proportlonate waste to|which shall be fowered through
be generated from underground. the shaft.

Brief description on Development:

It is proposed to develop both the shafts elther in conventional or faster sinking
method. The top portion will have shaft collar to support head frame & other
structures. The shaft shall be concrete lined upto the hard rock formations.
Thereafter it will be supported by rock bolts. Keys shall be provided in the
lining. Weep holes / water drainage garlands shall be provided at intervals
throughout the shaft. However, study shall be conducted by a reputed scientific
Institute for support design of the vertical shafts.

Shaft Sinking Method:

The shafts will be sunk by wedge/burn cut drilling and blasting. Progress per
round will vary between 3 to 5 mtrs. Blasted muck is.loaded and taken out of
the shaft by sinking winders. Side wall is lined in case of weak strata and Is rock
bolted incase of competent strata, Check survey is conducted at regular
intervals to check the verticality of shaft. The cycle Is repeated till shafts

reaches thelr desired depth.
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Safety Precaution measures during Shaft Sinking: Following safejfidis e
wIII be taken during sinking of shafts. |

3. Provision of ladders & scaffold for protection to personnel workfng at"
shaft bottom.

4, Temporaray lining of side walls followed by permanent lining or rock
bolting.

Brief description on Stoping Method:

The geo-technical analysis of the rock properties In the hangwall and footwall of
the ore body at the levels below -200 mRL have indicated that the rocks are
competent for mining. Accordingly, the size of the stopes have been designed
by NIRM considering the self sustainabifity of rocks below -200mRL.

NIRM has proposed Blast Hole Stoping method of extraction of ore followed by
post filling. This method is practiced for steeply dipping ore bodies for high
production level and maximum ore recovery.

In this method two level are developed along the strike of the ore body . The
top level Is Drill level and bottom is Extraction level, From extraction level, a
trough drive Is made within the strike of the ore body. The trough rings, after
blasting create funnel shaped opening whereln the blasted ore from the upper
level are collected and guided to the draw point, The blasted ore is recovered
from the trough bottom and after complete extraction of ore from stope, it is
back filled. '

Production drilling shall be done with a combination of DTH drilling and Long
hole drilling. The trough shall be of 12 m helght and shall be drilled by long hole
drill machine. The rest 38mtrs shall be drilled by a combination of DTH and
Long hole drilling machine, from -250 mRL. Blast holes of 115mm diameter by
DTH and 57mm diameter by long hole shall be drilled to cover the full width and
height of the ore body. '
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As per studles by NIRM the recommended maximum stope helth\rJE é

st0pe width shall be wlthln 20 m (or the maximum ore body wldth)mbe/L ;
MRL. The length of the stope (along the strike) shall be maximum 2@ _ﬁ_,
recommended rib pillar thickness (within the ore body) is 6mtrs and the crown
pillar thickness is 15m,

It is proposed to adopt a methodology of extracting stopes in a rational
sequence in primary, secondary and tertiary, so as to achieve an extraction of
about 85% between crown pilllar to sill pillar and achieve overall insitu recovéry
of about 75%.

Hangwall

Hangwail

Hangwall Hangwall

Conceplual design of Bub-Level Blasthuole Stoping

SCHEMATIC LAYOUT OF BLASTHOLE STOPES WITH CONSOLIDATED BACKFILLING
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Transportatfon through Shafts: §
The ore shail be hoisted by skip through maln shaft which shall be cl
having 6m in dia, The dlameter of main shaft has been decided, kee
mind, the ROM holsting capacity of 9Lakh tonnes per annum along with the
waste to be generated. The service shaft shall be rectangular one & having a
dimension of 5.5m X 5.1m. The service shaft shall serve as a second outlet
along with provisions for men & materlal hoisting. The size of service shaft has
been decided, keeping in mind the size of equipment to be lowered to
underground through this shaft.

The ore & waste loading point In under ground shall be -365mRL and -300mRL
respectlvely.

Level Development:

During this Plan period two shafts shall be sunk upto -145 mRL & the
interconnection x-cut between two shaft shall be developed at +30 mRL & -80
 mRL, so that the fresh air base Is established as close to the working place as
practically posslble; Size of the x-cuts and drive shall be 3m X 3m & 4m x 3m
respectively, |

Ventilation System: :

During sinking of shaft, the face shall be ventilated by auxiliary ventilation fan.
The fan shall be instalied at the nearest Fresh Alr Base to draw the fresh air. Air
shall be coufsed through flexible ducts, which shall be extended from time to
time as the face progresses.

Ventilation of development headings shall be done by auxiliary ventilation fan
and flexible ducts. .

At +30 mRL a connection shall be made between the two shafts to establish
proper ventilation (one shaft shall be Intake & other shaft shall be return).
Beyond 30 mRL, both the shaft shall be interconnected at regular intervals to

establish fresh air base at deeper levels.
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il) Underground Iayout : i i
It is proposed to sink two shafts during this plan period. No Iateréi;dé g
Is proposed except interconnection x-cuts between two shafts.

Slzes and Intervals of levels and raises / winzes with proper reasoning:
As per recommendation of NIRM report, the level interval of 50 mtrs has been
considered. It has been decided to develop =250mRL , -300mRL levels from

service shafts.

Proposed year wise / level wise extent of development from 2019-20 to
2023-24 along with the support system:

[a] Proposed underground development during 2019-20 : NIL
[b] Proposed underground development during 2020-21 : NIL

~ [¢] Proposed underground development during 2021-22 :

Top |Bottom| Total Length |Waste volume in
Development Size
‘ mRL | mRL (m) CuM
Main Shaft Dia: 6m i35 75 60 1697
Service Shaft | 5.5m x 5.1m | 135 75 60 1683
Total 120 3380

[d] Proposed underground development during 2022-23 :

: Top |Bottom| Total Length |Waste volume in

| Development Size mRL | mRL (m) CuM

" |Main Shaft Dia: 6m 75 -35 " 110 3111

Service Shaft | 5.5m x 5.1m | 75 -35 110° 3086

30mRL

Connecting 3m x 3m - 30 53 477
X-Cut :

Total 120 6674
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[e] Proposed underground development during 2023-24 :

Top Bottom Totat Length

Development Slze mRL | mMRL (m)
Main Shaft Dla: ém -35 ~145 110
Service Shaft | 5.5m x 5.1im | -35 -145 110
-80mRL
Connecting 3m x 3m - i -80 53 477
X-Cut |

Total _ 120 6674
Support System:

As per recommendation of NIRM for underground support system below -250
mRL, following support deslgn Is proposed. In all the waste drive and x-cuts
there shall be three roof bolts in a row with row spacing of 1.2 m. In ore drives
and x-cuts there shall be four roof bolts in a row with row spacing of 1 m. The
support system have been designed considering a bolt capacity of 8 tonnes for
the 1.8 m long, 20mm dia. full column cement grouted bolts.

iif)

System of drilling and blasting

During shaft sinking, drilling shall be done by jack hammer / jumboo drill.
Emulsion/slurry explosive shall be used in catridge form for blasting.

Drilling pattern In Ore

Not Applicable

Drilling pattern In Waste Rock

Burn cut / Wedge cut during shaft sinking

Drilling pattern In Stopes

Not Applicable

Maximum number of holes
blasted In a round.

As per requirement.

Charge per round (Kg)

As'per requirement

Charge per hole (kg)

As per requlrement

Type of exploslve

Emulslon / Slurry Explosive

Powder Factor (Norms)
Rock development-
Ore development-
Stope -

1.5 Kg / CuM
Not Applicable
Not Applicable

Powder Factor (Actual)
Rock development-
Ore development-
Stope -

Upon starting of sinklng of shafts, the actual powder
factor shall be assessed,
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An important requiremagte

:)i

sinking is to provide =
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o2 Dely fragméntation of the rock so that it
can be cleared quickly from the
congested shaft-face area. Blasting
operation is carried out against
gravity, and the scatter of the broken
rock is confined in the shaft. It is
common to use generous distribution
of explosives throughout the rock
using a large number of small

diameter (35 - 42 mm) shotholes.

(Cone Cut Drilling Pattern)
The cone cut drilling patterns are proposed for shaft sinking based on

suitability.

In development faces Burn cut drilling

o
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pattern shall be followed which will be

done by single boom/ double Boom of ey
Jumbo. There will be 47nos of holes of o
45mm diameter. 5 holes will be
reamed to 89mm diameter. In
development faces slurry explosive of
25 mm & 40mm size of cartridge shall

be used for effective blasting.

The existing magazine of 5 tonne capacity shall cater the explosive requirement
during blasting in shaft sinking and underground developments.
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iv) Method and Sequence of Stoping
Method of Stoping

body, blast hole stopplng wlith post ﬂIIing method in the mine is being-p rgp _f g

with stope height of 50m, stope width of 20 m (or the maximum ore body
width) and the length of the stope (along the strike) of maximum 20 m.

Sequence of Stoping

The sequence of panel extraction shall be in three steps, I.e. prlmary, secondary
and tertiary blocks. The primary block shall be extracted first, then secondary

and eventually the tertlary blocks. The extraction method shall be blast hole
stoping with post ﬂlllng.

Stope parameters:

1 [Number of working stopes Presently Stopes are In proposal stage.
Size of the panel L = 20 m & Width = Ore Body width
3 |Level interval 50 m

188m (Parting between surface & UG
4 |Thickness of crown pillar

working)
5 |[Thickness of Sill pillar 15m
6 |Thickness of Rib pillar 6m
7 |Size and interval of Stope pillar Not Applicable
8 |Size/shape of man way Not Applicable
9 |Size/shape of ore pass Not Applicable

10 [Method of stowling / back filling Hydrautic Filling

Method of drainage of stowed

11 Decantation & Percolation
water

v) System of underground transportation
During the Mining Plan period only two vertical shafts shall be sunk ahd there is
no proposal for lateral development.

From face to pit bottom or loading point: Not applicable

From pit bottom to surface: Not applicable

From surface to end use plant: Not applicable

Safety features provided on conveyor/ haulage track/ roadway: Not appiicable
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vi) System of winding / hoisting :

having minimum 6m in dia. The diameter of main shaft has been decided,
keeping In mind a holsting capacity of 9 Lakh tonnes of ROM & waste per
annum. The service shaft shall be rectangular one & having a dimension of
minimum 5.5m X 5.1m. The service shaft shall hoist men & material from
underground.

vii) Extent of Mechanization

During this Mining Plan period two shafts alongwith connecting x-cuts shall be
developed. Following equipment / machinery are proposed to be engaged:
01. Sinking Winders/Main Winder with Headgear and accessories.

02. Kibble and loading arrangement by grab.

03. Multi boom drilling machine (Jumbo drills)

04. Compressors

05. Compressed air operated pump

06. Ventilation Fan

07. Jackhammers

08. Auxilliary Ventilation Fan

09. LHD for development of x cuts

10. DG Sets

11. Cement Mixture machine etc.

viil) Subsidence management _

The underground development has been planned as per recommendatlons of
sclentific study carried out by NIRM. Moreover, the stopes will be backfilled by
cemented fill material. Therefore, subsidence is not expected. However, the
stability of vold shall be monitored regularly by strata monitoring Instruments.
Also, subsidence survey shall be carried out at regular interval.
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Conceptual Mine planning of Underground Workings up
lease perlod taking into consideration the present availablgn&s
resources describing the ROM excavation, disposa

Reserve and life of underground working:

The proved milneable reserve below the opencast limit under UNFC 111 & 122
category as on 01.07.2018 Is 41.69 Lakh tonnes and 17.3 Lakh tonnes
respectively for Band I’ upto a depth of -495mRL. Feasible mineral resources
under UNFC 211 category as on 01.07.2018, for Band I Is 156.93 Lakh tonnes
upto a depth of -495mRL of Band 1. Considering 6 Lakh tonnes of production
per annum from 4% year, the life of above reserve B& resource (58.99 + 156.93
= 215.92 Lakh tonnes) shall be 38 years from the date of starting of
production, l.e. from 2027-28, Thus, life of mine Is beyond the lease period of
the mine, l.e upto 03.09.2049.

ROM excavation, disposal of waste:

The year wise ROM & waste generatlon upto end of lease perlod (as per The
Mines And Minerals (Development And Regulation) Amendment Act, 2015, the
lease period of the mine will be extended upto 03.09,2049) Is given below in

the table.
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Sukinda Mines (Thromite ) I Review of Mining Flan !'ncludmg

M/s Indian Metals & Ferro Alloys Ltd Closure Plan from 201/2Q to %;
s
qt Wil

Extent of Mechanlzatlon | AN =

During the conceptual period following equlpments/ machineries aFa';Sr%’g 5

to be engaged: “*;E;E:/ :

Name of Equipments Capacity :;?gsf;f:nzg;";shﬁ: e':ll"?;:fgn"ti

Load-haul-dump 4 CuM 240T 3

Load-haul-dump : 2CuM 120T 2

Low profile dump truck 15T 180T 2

Low profile dump truck 25 MT 300 T 4

~ | Drill jumbo (Double boom) 1.2m /min 250 m 1

Drill jumbo (Single boom) 1.2m /min 250m 3

Long hole Drilling Machine 6 m/hr 30 4

Down-the-hole Drill 115 mm 2 m/hr 10 4

Dewatering Pumps (120 HP) | 72 Kl/hr | 2

Jaw Crusher 120 TPH - 1

Service Utllity Vehicle -- - 2

Backfilling & Surface Subsidence:

As suggested by NIRM, the method of extraction sultable for this condition is
“Blasthole Stoping with Post Filling”, Therefore, all the stopes after being mined
out shall be suitably backfilled. Subsidence due to underground mining is not
anticipated. However, the stabllity of voild shall be monitored regularly by
strata monitoring instruments. 'Also, subsldence survey shall be carried out at
regular interval,

Mine Ventilation

During sinking of shafts, the face shall be ventilated by auxiliary ventilation fan.
The fan shall be installed at the surface. Alr shall be coursed through flexible
ducts to the face. At 30mRL two shafts shall be interconnected, where a
ventilation fan will be installed. The main ventilation fan of adequate capacity
shall be Installed for the mine for ventilation of underground working. Service
shaft shall be intake, whereas Main shaft shall act as return.

8L
i | m/ '
M J Rju A K Samhtray P Behera
Qualified Person Quualified Person Qualified Person
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Sukinda ‘anes (Chromite) , . P Review of Mining Plan including Progressive Mine  *
M/s Indian Metals & Ferro Alloys Ltd Closure Plan from 2019-20 )9;2023{

ROM evacuation system:

into a underground ore bin to be constructed at -300mRL. Skip Ioading syst_:
shall be arranged between -300mRL to -36SmRL. This system Is broadly
consisting as under:

+ Rock Breaker & Grizzly

+ Ore bin of 1500 tonnes capacity.

+ Grizzly feeder to feed ROM to underground Crusher.

+ Conveyor. '

» Underground surge ore bin,

« Measuring bin,

« Loading arrangement from measuring bin to skips.

» Skip shall hoist ROM to a surface bunker.

» From surface bunker ROM shall be transported by means of conveyor
and/or by tippers to crushing & screenlng plant for further processing to
various sizes.

+ After screening to various sizes, the processed ore shall be taken to stack
yard.

Surface Crushing & Screening Plant
The ore to be produced from the underground mine will be hard lumpy variety
and needs crushing and screening before belng dispatched to company's plants,-
for which following procedures are proposed.
» ROM excayated Is crushed & screened to different sizes such as (-) 10 mm,
(+) 10 mm to (-) 25 mm and 25 to (-)75 mm. .
» After proper screening, the materlals are again transported to the ore stack
" yard by tippers engaged for the purpose for future transportation to the
captive plants of the company. '
+ Accordingly, a 120TPH Crushing & Screening Plant is proposed to be installed
within the leasehold area. |

\ et
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Quulified Person Qualified Person Qualified Person
Page 100




Sukinda Mines (Chromite) ! «  Review of'Mining Plan including Progresswe Mine
M/s Indian Metals & Ferro Alloys Ltd Closure Plan from 2019-20 ts20a8eas

Backfilling Plant

backfilling of underground mined out stope voids. It is propgﬁy
overburden as filling constituents for hydraulic filling.

The filling plant would have following major components:
+ Fill storage tank or Overburden Bunker
» Mixing tank (agitator)
» Water tank
» Boreholes
» Underground pipe Iine network

Installation of Surface Equipment / Infrastructure
During the conceptual period following equipments / Infrastructure are
proposed to be installed on the surface.

Name of Equipments / Infrastructure Capacity Numbers
Koepe Winder with Headgear Approx. 2500 HP 1
DD Winder with Headgear Approx. 2000 HP 1
Compressor As per requirement
ROM Crushing & Screening Plant 120 TPH 1

Mobile/Semi Mobile Overburden

Crushing & Screening Plant 100 TPH 1
Backfilling Plant 100 CuM/RHr 2 Nos
DG Sets As per requirement

Maln Ventilation Fan .| 14000 cuM 7 Min 1 No

A K Samantray P Behera
Qualified Person Qualified Person Qualified Person
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M/& Indian Metals & Ferro Alloys Ltd Closure Plan from 2019- 7

AN
S

Mining between UPL of opencast working and UG 1y
between (~)2mRL to (-)250mRL in Band I. . i
Presently, trial mining of opencast mining using grab is proposed ﬁbﬁ?ﬂa;
: "oyt
of 60mtrs from the UPL of opencast quarry of Band I, i.e. maximum.,).aptﬁ’/
(-)62mRL. Based on the results of the trlal mining, the method shall be
proposed for extraction of chrome ore in other areas of the Band I opencast
quarry, where the conventional opencast would have reached it's ultimate
limits.

Presently, there Is no suitable conventional mining method available to do
underground mining in highly weathered formations, i.e both wall rocks and ore
body. With technological advancement In future, necessary effort shall be made
to develop a sultable underground mining method to mine out ore from soft
zone, i.e. from (~)2mRL to (-)250mRL, In this regard, necessary scientific
studies shall be carrled out from the proposed underground development below
(-)250mRL.

L
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* Sukinda Mines (Chromite) i, Review of Mining Plan including Progressive Mine
M/s Indian Metals & Ferro Alloys Ltd Closure Plan from 2019-20.

Pk

from nearby wells and water bodies:
The maximum & minimum level of ground water in the nearby bore™ WS

given below as per annual environmental monitoring report for the year 2017~
18 (Annexure - XIX).

Statlon Maximum Water Minimum Water
No Location level below ground level below
level (mtr) ground level (mtr)
WL-G1 {Bore Well inside Mines (Mahagirl Mines) 7.1 17.2
WL-G2 |Bore Well Mahagir! Enclave 5.9 : 17.3
WL-G3 |Bore Well Inside Mines Maln Office-SMC| 8.9 23.9
WL-G4 |Bore Well Village Goramian | 4.8 13.9
WL-G5 {Bore Well OMC Labour Colony 4.6 13.5
WL-G6 |Bore Well Village Giringamali 5.1 ' 14,1

(b) Maximum and minimum depth of Workings:

The maximum and minimum depth of working is 120 mtrs (south side of quarry

from F/W to pit bottom) & 56 mtrs (eastern side of quarry from F/W to pit
bottom) for Band I opencast mine.

(c) Quantity and quality of water likely to be encountered, the
pumping arrangements and places where the mine water is finally
proposed to be discharged:

Opencast Working Pumping

At present there is marginal accumulation of rain water & seepage water In the

quarry. A 120 HP pump has been installed In the quarry to discharge the quarry

water to upgraded ETP-4 situated on the surface for treatment. After treatment,
the treated water is being used for industrial & plantation purposes. The excess
water after industrial use, If any, is being discharged to the outside of the lease
area. As the quarty depth Is proposed to be increased, It is expected that there
will be more seepage of water. Accordingly, provision of additional pumping and

treatment capacity are to be made.

/ w \\JA&
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M/ Indion Metals & Ferro Alloys Ltd Closure Plan from 2019-20 to 2023-24

Under ground Pumping:

(d) Regional and local drainage pattern. Annual rainfall,
catchments area, and likely quantity of rain water to flow through
the lease area, arrangement for arresting solid wash off etc:

The area comprises of undulating terrain. The Daitari hill range is located in the

north and the Mahagiri range occupies the southern portions. The central

portions of the area is dralned by Damsal Nala flowing in westerly direction. It
forms the main watershed of the area. The entire drainage originating from

Diatari hills in north and Mahagiri in the south joins Damsal Nala, The maximum

elevation of the area is 600 m above mean sea level in the northern portions

(Dlatari Hill) while the lowest is less than 100m above sea level in the west

central parts of valley. The only surface water source in this area Is perennial

Damsal Nala which is situated at 1.3 km distance from the lease area due

notth, The water flowing through this nala ultimately jolns into the Brahmani

river. The maximum elevation of the lease area Is 160m RL on the southern side
while the minimum elevation Is around 120 mRL on the northern side. No
natural dralnages are present within the lease area.

Annual rainfall during 2017 was 1968mm as per data maintained at mines
office. The lease area Is 116.76 Hacts. Based on the rainfall, the quantity of
sur.face runoff shall vary, Sufficient nos of settling ponds, check dams and
retalning walls are provided to arrest solid wash offs from surface runoff.

The mine water discharge Is pumped directly to upgraded ETP 04 situated on
the surface for treatment. After treatment, the treated water is being used for
industrial & plantation purposes. The excess water after industrlal use, if any, Is
being discharged to the outside of the lease area.

M J Raju ' Ax sm %

Qualified Person ' Qualified Person Qualified Person
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of water in pit are described in tabular format,

Review of ETP Capaclty with respect to Monsoon Perlod

Total Additlon { Avg

Avg
Mahagl
Total Forzgtﬂ SMC quarry 8;":3{;', Rainfall In c&‘mg{;ﬂ runoff Avi Load to | water | Existing
area of Catchment | 'Mpact area surface | SUrface the t o5 per | Generated rungﬂ' ETP from| to be ETP
Sukinda (No In Ha + No runoff Runoff | monsoon ratlogal from MMC generati Mine de~ | treated | Capacity
& Impact Impact area calculat! Areain Period method & SMC on/ da watering | during | 360 KLH x
Mahagin area) in (Outslde onin | SaMtr i Qulyto for forest during In CUMY of SMC & | monsoo| 24 Hrs
In Ha Ha Mines) Ha October fand monsoon MMCin | n Period | Operation
. 17} In Mtr In CuM CuM  |.In CuM
150.54 38,85 32,6 4% 119,387 | 1193870 14 0.4 668567 5571 1000 8571 8640
Review of ETP Capacity with respect to Maximum Razin Fall In & Day
Total
Addltion Excess
Total | Mehegi [ g | Total Runoff | T8 | oaq ko weterto | EXSUNG | water
area of |  Forest | oF QUATTY | area for coefficien | . ETP e stored et
Catchment | |MPact Bred ', o0 | Surface | o |7y ag per |Seneratedt o0 | trested | Capacit Existing
Sukinda in Ha + No Runoff from MMC during | y 360
& {No impact area runoff Area in reinfell per | rational 2 sMC | Mine de- cakrain| KLH x | Settling
Mahagi | IMpatt P calcutatl Day in mtr | method watering P Pits &
ahaginl | oreaytn | (Outside | " RT) Sq.bte for forest | 9Uing | T T fell ) 24 Hrs [ Ton s
in Ha Ha Mines) Ha land monsaon | -\ | @100m | Operati opencast
in CuM min on P
. CuM Cia quarry
190.537 38.55 326 119,387 | 1193870 0.08 0.4 42979 700 43679 B540 15039

* During the peak rainfall the excess water Is belng stored at existing settling ponds and pumped to
ETP during DRY days. The existing settling ponds capacity is 11710 CuM and opencast quarry bottom
capacity is 10.9 Lakh CuM.

** Sukinda Mine quarry Impact area: 30,7 Ha

Total: 32.6 Ha

Method of treatment of hexavalent chromium in ETP

Mines seepage water from opencast pit and mines runoff water during monsoon
period Is pumped at controlled rate to Flash Mixing tank, where reducing agent
(FeS0.) is dosed along with polyelectrolyte through metering type dosers. The
content is t‘hen let into High Rate Reactivator type Clarifier, which reduces
consumption of reagents and tolerate fluctuation in turbidity of feed while
ylelding consistent output quality. The clarifier supernatant is collected in
supernatant tank and after on-line adjustment of pH using NaOH, it is pu'mped
through Multi grade Pressure Sand Filter. The output from the filter is of
reusable quality or safe for disposal. The sludge from the clarifier Is
continuously withdrawn In sludge sump and pumped through filter Press for
dewatering. The dewatered cakes contains Cr(OH)3 and Fe(OH)3 which then Is
disposed off through SPCB approved agency for Land Fill.

A
Ve *
A K Sarfantray P Behéra
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Page 105




i1
s
15
3

Sukinda Mines (Chromite
M/s Indian Metals & Ferro Alloys Ltd

ELOW DIAGRAM OF COMMON EFFLUENT TREATMENT PLANTS,

Review of Mining Plan®ncluding Progressive Mine

Closure Plan from 201'9-/
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Sukinda Mines (Chromite ) ’ : Review of Mining Plan including Progressive Mme
M/s Indian Metals & Ferro Alloys Ltd ' Closur-e Plan fram 2019-20 ta

<,
4.0 STACKING OF MINERAL REJECTS / SUB GRADE MATER
DISPOSAL OF WASTE

.'.‘ 4
Reject to be disposed off: The waste materlals, which are being generated in
the working quarry mainly comprises of weathered Serpentinite, Limonitic
material, Nickellferous Limonite & lateritic soll.

The analysls report of serpentine and nickeliferrous limonite Is attached as
Annexure XXX. The Industrial use of serpentine Is feasible, only if the MgO
content Is more than 40%. Since, serpentine within the mine is having MgO
content less than above, so It is dumped In the overburden dumpyard.

The nickeliferrous limonite generated from the quarry is being separately kept
in the waste dumpyard at designated place for future use.

Top solil is not present in the quarry area of Band I. However, there will be
generation of marginal quantity of top soil during mining of Band II.

During the Mining Plan period, if there is any generation of ROM having 10 to
30% Cr:0; grade from opencast mining of Band I, then same shall be stored
over the sub grade dump kept for the purpose.

Quantity of Top soil and Mineral Rejects to be disposed off:

Year Top Soil (CuM) - Mineral Rejects (CuM)

.___|Reuse / Spreading | Storage | Back filling | Storage | Blending| Beneficiation
2019-20 Nil Nit Nil 9271 Nil Nil
2020-21 Nil Nil Nil 9236 - Nil Nil
'2021-22 Nil Nil Nil * NI NIl Nil
2022-23 Nil Nil NIl 9259 Nil Nit

37037 CuM

2023-24 Nil Nil Nil 22220 Nil (100000 Tonnes)
. - 37037 CuM

Total Nil Nil Nil 49986 Nil (100000 Tonnes)

a BENWY >
- & /
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Sukinda Mines (Chromite)

Review of Mining Plan including Progressive Mine
M/s Indian Metals & Ferro Alloys Ltd

Closure Plan from 2019-20 to 2023-24
Rate of yearly generation & disposal of overburden and wast
the plan period /
The rate of yearly generation of overburden and waste to be gen
the plan period, (2019-20 to 2023-24) are given below:
Generation & Disposa! of Overburden / Waste in Lakh CuM:

—

Utilisation of
rom Opencast Workg (nL| D058 f verburce poyerburden
vear CuM) (fn L CuM)
Banz I t Band 11 | Dumping in Waste Dt:}mtpy;rd ﬁﬁcﬁ?ﬂéﬁg Backfilling In
encas (o]
Opencast mE\slpa% by | Opencast Upzz gr:tfst?ge ( 75‘5:3",9;5 | (o)n.fﬂ;3 g:%a? C:);;egcrggtpl\;rérl;g
201520 u 0.01 ] 9.86 (In bump) ) ) 0.14
(Trial) 1.14 (In Common (Trial)
boundary dumping)
2020-21 11 - - ' 10.5 1 0.5 - -
2021-22 11 - - - 11 - -
2022-23| 6 - 5 . 6 5 R
2023-24 - - 11 11 -
Total 39 | 001 | 16 21.5 - 17.5 16 0.14

b} Dumping and Backfilling:

The overburden dump over an area of 43.18 ha & sub grade dump over an area of
6.6 ha Is existing over non mineralised zone and beyond the ultimate pit limit.
Opencast working in Band I shall reach it's ultimate limit during the year 2022-23.
In the same year, mined out areas of opencast quarry of Band I is proposed to be
backfilled by overburden being generated from opencast working of Band II. Mined
out opencast quarry of Band I Is proposed to be backfilled upto S4mRL during the
plan period. However, In case of success of trial of opencast mining by grab,
opencast mining in Band II shall be deferred till completion of opencast mining by
grab in Band I. Accordingly backfilling in Band I shall be deferred and the review of
mining plan-shall be modified. ,

Based on recommendations of CIMFR, the height of overburden dump is proposed
to be increased upto 75mtrs from ground level In four stages (maximum upto
207mRL). The dumpyard is having sufficient capacity to accommodate the
overburden and waste being generated during opencast working and underground
development of Band I.in the Mining Plan period.

AL,
AKSGW P Behera
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Sukinda Mines (Chromite) >

Review of Mining Plan including Progressive Min
M/s Indian Metals & Ferro Alloys Ltd o 24

Closure Plan from 2019-20 to 2023-24

in four stages (max!mum upto 207mRL).

Detalls of existing overburden dump & sub grade dump is given below:

Angle Designed Top RL
Dump Area Helght No of Capaclty Fgf;:ﬁ:e {as on 3306.2018)
type {ln (in Mtrs) terraces {Degree {excluding {as on
Hacts) (Stages) from dumping before | o (o0 o North South
Horizontal) |  grant of ML) - Side Side
159 Lakh CuM
(75mtrs height
from ground
b(l?:;n 4318 | 6omt. 3 23° level In Four L:::E’SM 187mRL | 187mRL
stages, L.e
maximum upto
207mRL)
Gsr::e 66 | 23mt 2 23° | 7.5 Lakh tonnes Lak: .ti:fm s | 177MRL | 179mRL

Following precautions are envisaged in the overburden dump yard:
1. The maximum helght of overburden dump to be 75 mtrs from ground
level In four stages (maximum upto 207mRL).

2. Garland drains to be provided around the periphery of the dump to
channelise 8 collect run-off water.
3. Proper terracing to be done, so that overall slope does not exceed 28
degree from horizontal.
4. The ‘dlump to be vegetated with suitable native specles to pfevent soil
© eroslon,
5. Retalning wall to be provided at toe of dump to check run-off and

slitation. .

The-dead ends of the dump have been stabllised by plantation. Garland drains,
check dams & retalning wall have been provided along the toe of the dump.

Existing environmental protective works carried out around overburden dump is

summerised below. The same are shown in Surface Plan (SMC/03).

w«l\/

J Raju
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.?'ukinda Mines (Chromite}
M/s Indian Metals & Ferro Alloys Ltd

Existing Environmental Protective Works around Overburden Dum

* Review of Mining Plan Including Progressive Mme
Closure Plan frcm 201 9-20 ta ;

Settling Ponds

4)-

N!aximum helght of | 60 mtrs from ground level in 3 terraces (stages). /

dump and No of|Height of overburden dump Is proposed to be lncreasej &rp@

Terraces ground level In four stages (maximum upto 207mRL). \' K

Overall slope of B R e
dump Less than 28 degree from horizontal A iﬁ:‘ _%
Garland draln 2852mtrs long garland drain have been provided around the dumpyard for

'
h -off,
Check Dams & channelizing the surface run-off, 2 nos of settling ponds & 4 nos of check dams

have also been provided. The width- of garland drain on bottom is 0.6m and
1.2m on top. The depth of garland drain Is 1.2m.

Settling Ponds

2 nos of settling ponds have been provided for dumpyard. One settling pond of
1200CuM (LxWxH = 25mx16mx3m) Is situated in northern side of dumpyard
and another settling pond of 5500 CuM (LxWxH = 14mx16mx3m) Is situated
below sub grade dump as Intermediate settling pond.

In order to check siltation, a retaining wall of 1940mtrs long have been
provided at the toe of over burden dump & sub grade dump. The dimensions of
the retaining wall are 1.2m (Helght) x 0.3 m(Width) for RCC and 1.2m (Height)
x 1 m(Width) for boulder retaining wall respectively.

Plantation over dump slopes have been done over an area of 13.68 Ha by
planting 49332 nos of plants with a survival rate of around $0% as on 2017-
18,

Total length of
retaining wall,
mtrs

Plantation over
dump slope
Others

Coir matting: To avoid the problem of soll eroslon and formation of gullies in
critical areas, application of natural geotextiles such as colr matting with
plantation has been undertaken. Colr matting has been done over an area of
3856 sq m on the dump slopes of the first stage and an area of 7430 sq m on
dump slope of the second stage. In addition to colr matting on dump slope,
selected specles of grasses and plants are planted. Till date a total of 11346 sq
mtr of colr matting has been put over different places of dump yard.

Grass thatching has been done on dump slopes to stabilise the dump slope to
arrest the soil erosion, '

Dump slope établllsatlon by small terracing & bamboo terracing has also Been
carried out in some pari: of dumpyard. In Small terracing, terraces are made at
an interval of 5m helght having a width of 1,2m along the slope. Top soll are
spread over the small terraces and plantation of various fast growing natlve
specles have been undertaken on the dump slope.

630mm dia PVC plpeline has been lald over 1* stage & 2" stage of dump to

channelise surface run-off to ground level without eroding dump slopes.

Qualiffed Person
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Sukinda Mines (Chromite) : Review of Mining Plan including Progmss.ﬁ/e Mine
M/s Indian Metals & Ferro Alloys Ltd Closure Plan from 2019-20 to 2023-24

C) Manner of disposal of waste, configuration and seql_;éia Py
wise build up of dumps along with the proposals foic $JraSchic
measures. _ 1»,_; e

1 .z

One overburden dump Is being maintained in the northern side of\‘ﬂ:fe: ¥
an area of 43,18 ha, The dump Is made up of three stages of Zﬁnitr.-ai
each & having terrace of adequate width. Based on recommendations of CIMFR,
the height of overburden dump Is proposed to be increased upto 75mtrs from

ground level in four stages (maximum upto 207mRL).

Common dumping along A-B-C boundary fine is in progress with M/s Balasore
Alloys Limited. MoU has been signed between both the lessees & necessary
permission from Director General of Mines Safety has also been obtalned. Refer
Annexure XVI. The proposed manner of disposal of waste & sequence of
yearwise bulld up of waste dump during the plan period are shown in Plate No:
SMC/12 & 13.

Year wise bulld up of overburden dumps Is given below:

Year Detalls of Build up of overburden Dump

Location of dumping and Grid: 1%, 2™ & 3" Stage.
Grid: 2000E to 3500E and 1600N to 2600N

Maximum height and. Overall Slope of Dump: 60mtrs & 23 degree

Designed Capacity of Durip: 159 Lakh CuM (75mtrs height from ground level in
Four stages, I.e maximum upto 207mRL)

2019-20 |Bottom RL of Individual Terraces: 1% - 125mRL, 2™ - 155mRL & 3" : 167mRL
Individual Terrace Height: 20 mtrs
Top RL of Individual Terraces: 1% : 155mRL, 2™ : 175mRL & 3% : 187mRL

Method & Maninier of 'disposal of Waste/Overbutden: Unloading by tippers on
dump yard. Overburden is pushed and compacted by engaging dozers. Dumps
are of advancing type.

by \ o2 T
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M/s Indian Metals & Ferro Alloys Ltd Glosur'e Plan from 20195 .

Year wise build up of overburden dumps Is given below:

Location of dumping and Grid: 2™, 3™ & 4" Stage. |
Grid: 2000E to 3500E and 1600N to 2600N i
Maximum height and Overall Slope of Dump: 75mtrs & 23 di
" | Deslgned Capacity of Dump: 159 Lakh CuM (75mtrs height fromg%'ﬁ'@ex/l in
Four stages, i.e maximum upto 207mRL)
Bottom RL of Individual Terraces: 1* - 125mRL, 2™ ~ 155mRL, 37 : 167mRL &
2020-21 4% : 187mRL
Individual Terrace Height: 20 mtrs
Top RL of Individual Terraces: 1% : 155mRL, 2"': 175mRL, 3™ : 187mRL & 4t :
207mRL
Method & Manner of disposal of Waste/Overburden: Unloading by tippers on
dump yard. Overburden Is pushed and compacted by engaging dozers. Dumps -
are of advancing type.
Location of dumping and Grid: 4*" Stage.
Grid: 2000€ to 3500E and 1600N to 2600N
Maximum helght and Overall Slope of Dump: 75mtrs & 23 degree
Deslgned Capacity of Dump: 159 Lakh CuM (75mtrs height from ground tevel In
Four stages, i.e maximum upto 207mRL)
: Bottom RL of Individual Terraces: 1% - 125mRL, 2™ -~ 155mRL, 3" : 167mRL &
2021-22 |4* : 187mRL
Individual Terrace Height: 20 mtrs
Top RL of Individual Terraces: 1* : 155mRL, 2% : 175mRL, 3 : 187mRL & 4% :
207mRL
Method & Manner of disposal of Waste/Overburden: Unloading by tippers on
dump yard. Overburden Is pushed and compacted by engaging dozers. Dumps
are of advancing type.
Location of dumping and Grid: 4* Stage.
Grid: 2000E to 3500E and 1600N to 2600N
Maxfmum height and Overall Slope of Dump: 75mtrs & 23 degree
Desligned Capacity of Dump: 159 Lakh CuM (75mtrs height from ground level in
Four stages, .e maximum upto 207mRL)
. Bottom RL of Individual Terraces: 1% -~ 125mRL, 2™ - 155mRL, 3" : 167mRL & _
2022-23 4™ : 187mRL
"[tndividual Terrace Height: 20 mtrs
"|'Top RL of Individual Terraces: 1% ; 155mRL, 2™ : 175mRL, 3" : 187mRL & 4% :
207mRL
Method & Manner of disposal of Waste/Overburden: Unloading by tippers on
dump yard, Overburden is pushed and compacted by engaging dozers. Dumps
are of advancing type.
2023-24 No dumping. Only plantation work.
' Grid: 2000E to 3500E and 1600N to 2600N
1 r \ (}\f\/ ‘
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Sukinda Mies (Chromite) : Review of MihingPlan including Progressive Mine
M/s Indian Metals & Ferro Alloys Ltd Closure Plan from 2019-20 to

Proposals for protective measure:
. Piantation shall be done over the dead ends of waste dump yard g d /8
manner. The existing garland drains, check dams & retaining waft\ﬁ)ﬁﬁf? ev A
maintalned. LA,

Proposals for protective measures of the overburden dump yard is as below,

Protective Measures In Dump Yard
Colr Retalning Gariand Check
Plantation
Year Matting wall Drain | Dam
No. of
Area in Hact . Sq mtr Mtrs Mtrs Nos
Plants
2019-20 0.6 1500 2000 116 346 1
2020-21 1.1 2750 3600 160 Nil NI
2021-22 0.9 2250 2000 192 Nil 1
2022-23 0.8 2000 3000 NIl NIl NIl
2023-24 1.3 3250 Nil NH NIi Nil
Total 4.7 11750 10600 468 346 p

2 \ )‘ﬂ'é\/
M J Réju ‘ A K Samantray P Behera
Quualified Persen Qualified Person Qualified Person

Page 113
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M/s Indian Metals & Ferro Afloys Ltd Closure Plan from 201 4@ 1724

a) Requirement of end-use industry specifically in terms of Wﬂ
and chemical composition,

Since this is a captive mine, ore being mined out from this mine is utilised at
lessee's ferro chrome plants. The ROM is stacked as per different grade
specifications before being dispatched to captive ferro chrome plants. Chrome
ore at 30% Cr,0; cut off Is directly used In company'’s Ferro Chrome and Charge
Chrome plants after proper blending.

Physical Specification: Size of Lumps & Chips Is 10-100 mm & size of fines is
(-)10mm.

Chemical Specification: The cut off grade of ore as stipulated by captive ferro
chrome plants is +30% Cr,0s.

b) Requirement of intermediate Industries involved in upgradation of
mineral before its end-use.

There is no requirement of intermediate industry for upgradation of mineral

produced from the mine. ROM from mine is stacked as per different grade

specifications and Is dispatched to lessee's captive plants. '

¢) Requirements for captive consumption.

This being a captive mine of the lessee, 100% of the ore Is belng utlllsed for
captive consumptlon only. .
d) ~  Precise physical and chemical specification stipulated by buyers
Not applicable, as there is no sale of chrome ore from this mine.

SR
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A <l AT o ¥ ?
M/s Indian Metals & Ferro Afloys Ltd losure Pian from 20}?:56 :?32?€§L ?‘; s
{J";"’-- ‘gf.‘ €
=3
e) Detalls of processes adopted to upgrade the ROM\ z
. . L .r“
user requirements. 'f':*

Presently ROM generated from this mine is having grade above 30% Chd}',_@

from the mine is stacked as per different grade specifications and is dispatched
to lessee's captive plants.

ROM excavated earlier having 10 to 30% Cr.0s grade has been kept separately
in a designated place for beneficiation purpose. It is proposed to upgrade this
10 to (-) 30% Cr;0s; ROM to (+) 30% Cr.0; grade by setting up a Chrome ore
Beneficlaton Plant within the lease area.

During the Mining Plan perlod, if there Is any generation of ROM having 10 to
30% Cr:0; grade from opencast mining of Band I & II, then same shall be
stored In the subgrade dump, kept separately in a designated place for
beneficiation purpose.

. A
7 \ M2 Dl
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6.0 PROCESSING OF ROM AND MINERAL REJEC] :

a) Brief description on nature of processing / beneficiatia
It Is proposed to do the beneficiation by wet gravity separation m’q&
bench scale study was conducted by lessee on chromite ore (10-30% Crzﬁ"“)ﬂn
the laboratory of the Indian Bureau of Mines, Nagpur during 2002, The bench
scale study as conducted by IBM indicates that the sample is amenable to
beneficiation. Further study was carried out at Institute of Minerals & Material
Technology (IMMT), Bhubaneswar to develop flow sheet for enriching chromite
ore (10-30% Cr;0;) to usable grade and restricting Cr.0:% In tailing below the
threshold value (10%). During April 2016, Institute of Minerals & Material
Technology (IMMT), Bhubaneswar submitted their final report which is attached
as Annexure XXII,

A quantity of approx. 6.12 lakh tonnes of chrome ore having (+) 10 to (-) 30%
Cr,0; has been stacked within leasehold area at an ear marked location for
beneficiation in the Chrome Ore Beneficiation (CO8) Plant. In addition to above,
if there is any generation of ROM having 10 to 30% Cr.0; grade from opencast
mining of Band I & II during this Plan period, then same shall be stored in the
subgrade dump, kept separately in a designated place for beneficiation purpose.

In order to process the same, a COB plant has been proposed to be Installed
from the year 2020-21. The company's proposal to set up a COB plant within
the lease hold area shall be designed to process 40 tonnes of chrome ore
(having 10 - 30% Cr.03) per hour.

Details of COB plant parameters and results of recovery of usable grade ore are |
detailed below,

|Feed Rate 40 tonnes / hr
Feed Grade 10 - 30 % of Cr,0;
Output Grade Above 30 % of Cr,0;
Tailing Grade Below 10% of Cr,0;
\
\ det D
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Sukindo Mines (Chromite) . > Review of Mining Plan including #%2 5B
M/s Indian Metals & Ferro Alioys Ltd Closure Plan from af19%4 J

b) Flow sheet/schematic diagram of the processif
- indicating material balance chart, feed, product, recovery,\g
at each stage of processing.

As per IMMT, Bhubaneswar study report (Flowsheet-I), in which scrubbing,
desliming was the beneficiation techniques, two different techniques i.e. tabling
and falcon concentration were applied to recover chromite values from
hydrocyclone underflow. In both the cases, the concentrate generated had
Cr0;% of around 32% with yield around 75% by weight, The talling generated
contalned 10% Cr,03, with around 25% by welght and can be rejected.

Baslc Parameter of COB plant:

Input grade : 10 to 30% Cr:0;

Qut put grade : Above 30% Cr;0;

Feed Rate : 40 T/Hr

Yield : 75 % by weight concentrate.
Concentrate Grade : > 30% Cr20:%

Tailing : 25% by weight

Tailing grade : < 10% Cr203

. The proposed location of COB plant is shown in Plate No, SMC/15.

The proposed production schedule from COB plant shall be as follows:

Feed to COB | Ore Concentrates, | Talllngs,
Year Remarks
Plant, Tonnes Tonnes Tonnes
: Obtalning Env Clearance &
2019-20 ~Nil NIl NIl :
‘ Other Statutory clearances.
2020-21 NIl Nil . Nil
Site Preparation, Erection and
2021-22 Nii Nl Nil
— Commissioning of COB plant.
2022-23 NIl ) Nil NIl '
’ Tallings after belng dried shall
2023-24 100000 75000 25000 |be disposed [n the designated
place.
A K Samantray ‘ P Behera
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The tentative Flow Sheet of COB plant:

3

 Chegults Svmle
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Sukinda ‘Ml‘nes {Chromite) o Review of Mining Plan including Progressive Mine
M/s Indian Metals & Ferro Alloys Ltd, Closure Plan from 2019-20 to 2023-24

| (Routc-sl with table)

As-Recelved Sample

Crushed

1 Feed (- 6 mm)

Wit Cu0% | Fed | CrFe
100 2600 | 26.00 | 048

T

[ Serew Scrubber

' Underflow, UK
0‘*"“‘“"*_ or Produst (P1)
Wl Co0 %] Feth | Onie S ] Cnoase] v | Coire
53,00 | 1580 | 35741 026 ‘%%‘é?‘"'g% :m; 104
L 4
Hydrocyclone
HC OfF
MF&&Q@% Tew ] Ovre]
HC UfE 1056 | 858 [39.97] 014
Wi b% LrOu% ¥ %) | Crive
2441 1583 134397 039 |
Table » Tabla Talling
Reject
Table Concentrate l Slect (R
Proéuct (Pl) Wi,% ] CrOy% | Fo % § CrFe
Y 14.29 9.77 J40081] 0.16
0.83
Tahle Middling {M1)
Wi %6 | CriOu¥e | Fe %% | Crire

\Vt% Cr0: % { Po% | CrFc | Size

Oversll Produsi(P 1 +-P2+M1) 7545 | 3122 120800 1 ]<emm
_ ‘Ovcm_l_l ;t’g ccxgn_am_z) 24851 926 {4003 Q,ls <5mm

Beneficiation result {Flowsheet-I) with Tabling

N
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Sukinda Mines (Chromite)

Review of Mining Plan including Progressive mi
M/s Indian Metals & Ferro Alloys Ltd 24

Closure Plan from 2019-20 to 2023-24

(Route-2 with enhanced gravity separation)
As-Recelved Samiple

¥
Cm;!led_

lr-‘wd(-{:-nm)

Wi.5% | Ces04% | Fe % | CiTe
109 1-26.00 ] 25.00] 068

Y

Iicrew Scrubber
Overflow, Q/F UPE gﬁg;“(‘;{f
w3 | G0, % | Fo% | Cofe Weds | CriOecte ] Fe ¥
33.00 | 1380 ]3574 ] 026 67,001 3200
v
Hydrocycione
HC OfF
Relect Rt o 5 ] €10, % [ Fo% | Cure
HC U/E 10.56‘ 838 3997 0.15
v
WS [ G0 | Fe % | Crire |
2244 ] 1853 T30]”
Falcon » fatconﬁiﬁng(!%ﬂ |
. 4
' Felcon Congentrate
Product (P3)

wi% ] Ce0, % | Fe % | CrFe
741 ] 2810 ]30.251 0.64

Final result (Route-2)

Wt % ) Cri0, % ] Fe % | CxTe | Size
Overall Fraduct{P14P3) T4.41 Sl.gi__ 31.92 1 ]J<6mm
Qv RefeaRIOR2) | Z835°

a5 ] 939 ]3552] 018 [<emm

Beneficiation result (Flowsheet-I) with Falcon Concentration

M J Raj AK Saman‘rr‘ay %
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Sukinda Mines (Chromite) : Rew':aw-of Mining Plan includin 2R 5
M/s Indian Metals & Ferro Alloys Ltd Closure Plan from Qe

c) Disposal method for tailings or reject from the proce s‘éiﬁ }zf:“i
As per IMMT, Bhubaneswar study report (Flowsheet-I), in W che) -;3‘5

Is expected that grade of the tailings generated will be below 10% Cr;0;, The
tailing collected from the pressure filter / talling ponds after being dried shall be
stored in a designated place near subgrade dump. Refer Plate No SMC/11.

d) - 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.

As per IMMT report tailing generation will be around 25% weight, It is
calculated that approx. 25000 tonnes of tailing shall be generated per annum.
The tailing pond Inside the COB plant shall comprise of two separate chambers,
where the suspended solids will settle In the first chamber and supernatant
water will be collected in the second chamber and the same shall be
recirculated to the plant for reuse. No water from the COB plant shall be
discharged outside the COB plant. Chrome ore tallings of below 10% Cr:0; are
treated as waste. The tailing collected from the pressure fllter / tailing ponds
after being dried shall be stored in a designated place near subgrade dump.
Size and capacities of the tailing ponds are 25m x 20m x 3m & 20m x 15m X
3m. Alternately, fllter press for separation of solld waste from the slurry can

also be used. ' PLAN
26,0000 - 150000 '
. 7
Schematic B [
arrangement of I ‘T} T T T _E_L
Tailing Pond.
ST CHAMBER £ND CHAMBER
.® SECTION :
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Sukinda Mines (Chromite) 1 Review of Mining Plan including P,
M/s Indian Metals & Ferro Alloys Ltd Closure Plan from 201

e) | Quantity and type of chemicals if any to be used in the
plant.

does not involve any use of chemicals.

f) Quantity and type of chemicals to be stored on site / plan
Not applicable as there Is no use of chemicals involved in the process.

g) Quantity of water required for processing, source of supply of
water, disposal of water and extent of recycling & water balance chart,
COB plant shall require 220 ki of water per hour. The source of water is from
the Effluent Treatment Plant (ETP) outlet. The water wlll be re-clrculated from
the tailing pond. No water will be allowed to go outside the COB plant. Only the
evaporated water loss will be made up from the ETP outlet. A sump of 500 CuM
capacity shall be constructed from which the water shall be fed to COB plant.

Approx. Water requirement: .
Per hour : 220 KL (In process)

Recovery water : 90 %

~ Re-use : 200 KL/Hr.
Makeup water required ' 20 KL/Hr
Source of water : : ETP Outlet

; N
- AV » W
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Sukinda Mines (Chromite) : Review of anmé Plan including P@Qﬁ;ﬁv& ‘&;"4:\
M/s Indion Metals & Ferro AlloysLtd Closure Plan from 2015/29 13 2023134, »

7.0 OTHER 9 %@

a)  Site services:
Treatment Plants, Tubewell, Welghbridges, rest shelters, Security bart:
cycle sheds, electric sub-station, staff colonles, HSD pump, group VT Center,
Dispensary, DG room, latrine & urinals, First aid room, site offices, explosive
magazine, stores, canteen & workshop etc.

b) Employment Potential :

Category Nos Nature of Employment

Opencast |Underground | Tota!

Technlcal Personnel 50 23 73 |Departmental

Competent Personnel 72 35 107 |Departmental

Competent Personnel & Workers 590 86 676 |Contractual

Manpower for UG actlvities 0 15 15 |[Departmental

Manpower for UG activities 0 50 50 - |Contractual

Total 712 209 921

[ HEAD - MINING BU & AGENT |————
|

{———1 HEAD ~ CHROME ORE MINING OPERATION [~*{ Mines Planning Cell |

| 1/C Supply Chain m 1

{ Mines Maﬁager I'-—{ Magazine In-Charge I

[ Asst Mines Manager - OPENCAST | |
—”‘I Surveyor | Asst Mines Manager -
] ] L eeologist | L UNDERGROUND
Asst Mines Asst Mines
Manager (Shifts A) Manager (Shifts B) -—'I Mech Engineer | .
1 1 ‘ e ETTT
lect Engl shift M Mate |
l Mines Foreman | [ Mines Foreman I _1 e ey I :
] ) | F——] I/C Environment_|
[‘ Mining Mate I l Mining Mate | _.I I/CQOc & Lab |
—o[WeIfare Officer |
—'[VT Officer |
—°| Safety Officer I

Proposed Organisation Chart

A
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Sukinda Mines (Chromite) : Rew‘ew of Mining Plan including Progressive Mine
M/s Indian Metals & Ferro Alloys Ltd C!osure Plan from 2019-20 to 2023 24

8.0 PROGRESSIVE MINE CLOSURE PLAN UNDER RULE 23 €
2017

8.1 Environment Base line information:

' ‘ : \& o\'“
- . e oFm
Existing land use pattern as on 30,06,2018: \?ﬁ ET".(\
Land use Forest (Ha) |Non forest (Ha)| Total (Ha)
Area under mining 28.830 0.000 28.830
- 8zer:1rburden Dump & Sub Grade 48.570 . 1.020 49.590
p
Mineral storage 11.132 0.060 11,192
Infrastructures (Workshop, Admn | ' ,
Bullding etc) d 12.908 0..102 13.010
Roads 3.130 0.050 : 3.180

Effluent Treatment Plant, Settl!ng

Pond, Pipeline etc >.660 0.000 >-660
Township 1.050 0.000 ‘ 1,050
Chrome Ore Beneficiation Piant 0.000 0.000 0.000
Safety Zone 3.660 0.478 4.138
Others (Magazine) 0.110. 0.000 0.110

Total 115.050 1.710 116.760

The entire ML area was Non Forest as per'HaI records. As per Sabik records the
land schedule of the ML area consists of 115.05 Ha of Forest Land and 1.71 Ha
of Non Forest Land. Persuance to MoEF&CC circular No. F.No.8-78/1996-FC,
dated 10.03.2015, lessee has obtained forest clearance (stage II) from
MoEF&CC, over 115.05 ha of forest land, vide letter no: 8-16/2016-FC, dated
22.06.2018. (Annexure XIII).

- Water regime, Quality of air, ambient noise level, flora climatic
‘conditions.

The water, alr & noise monitoring for all seasons Is belng conducted by an
approved agency, i.e. M/s SIMA Labs Pvt Ltd, New Delhi.

0L N
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Sukinda Mines (Chromite J' : Review of Mining Plan inc!udir[g O
M/s Indian Metals & Ferro Alloys Ltd

Ground Water:
Rainfall is the principal source of ground water, which percolatey
water table. The weathered lateritised - limonitised formation as
underlying semi weathered and fractured country rocks form the repository of
ground water In the area. The nature, extension and vyield potentials of the
ground water reservoir are controlled by wide lithological variations, structural
setup and weathering characteristics of the rock formation. The ground water
generally occurs under phreatic conditions and occasionaily under semiconfined
to confined conditions in deeper horizons. Monitoring of ground water level &
water quality is being carried out at six & ten numbers of sampling locations
respectively for the mine. Monitoring Is carried out for all the four seasons (i.e.
Summer, Monsoon, Post-Monsoon & Winter Season). The baseline information
for ground water level & quallity for the year 2017-18 Is glven in the Annual
Report on Environmental Parameters Monitoring, which is attached as Annexure
XiX.

Surface er:

The valley is dralned by Damsal Nala which sustains perennial flow and
generally follow a westerly course and finally joins with the river Brahamani.
The nala and its tributaries exhibit a dendritic drainage pattern. There is no
natural drainage & surface water body In the lease hold area. The baseline
information for surface water quality for the year 2017-18 Is given In the Annual
Report on Environmental Parameters Monltoring, which Is attached as Annexure
XIX.

Quality of air:
Amblent Air Quality Monltoring was conducted at eight selected locations In

Core & Buffer Zone. Monitoring was carried out on fortnight basls, twice In a
month for each station. Fugitive Emission Monitoring was also carrled out at
four selected locations in Core Zone. Frequency of monitoring was on fortnight
basis (twice in a month for each station).

MJE.u AKSam P telera
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M/s Indian Metals & Ferro Alloys Ltd , Closure Plan from 201 grimag

The baseline information for ambient air quality, fugitive emissl
the year 2017-18 is glven in the Annual Report on Environmet
Monitoring, which is attached as Annexure XIX. .

Amblent noise level:

The Ambient Noise Monitoring within the Core & Buffer zone area was carried
- out at thirteen sampling stations covering the mining leasehold and reslidentlal
areas. Measurements were taken during day time and night time &t each of the
locations during the four seasons. On site, field measurement procedure was
adopted for the record of all observations.

Flora:

Patches of grass lands are commonly found in forest and non-forest areas in the
buffer zone of the valley. Bushy lands are common In the buffer zone. They are
mostly in forests (Mahagiri andl Daitary) and their immediate surroundings. In
general the characteristic nature of the forest of this region Is tropical decidious.
* The general flora found In the area are Sal, Tendu, Mahua, Harlda, Bahara,
Neem, Chakunda, Mango, Jamun, Jack fruit etc.

Climatic condltions:
The climate of this region is mainly tropical type. South west monsoon season
starts from June and extendsA upto October. Average annual rainfall of the reglon
varles between 1300 to 1600 mm, out of which about 80% of the rainfall can be
observed In the monsoon season only. The summer is severe during May-June
- with temperature as high as ~46°C. A pleasant winter prevails from December
to January. During monsoon season, the average relative humidity goes upto
86% which is hightest In comparison with other months. During winter, in the
month of January, it comes down to approx 56%.

WS B,
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Sukinda Mines' {Chromite)

M/s Indian Metals & Ferro Alloys Ltd

- Human Settlements

Review of Mmmg‘ Plan including / e
Closure Plan from0fE2

it Is sparcely populated malnly by schedule caste & schedule tribe people“

Population Distribution around mines area:

ot
o e P e P
0-2 km 2979 13578 7112 6466 1:0.9
2-5 km 2587 13207 6615 6592 1:0.99
5-10 km 13574 65307 33070 | 32237 1:0.97
Total 19,140 92,092 | 46,797 | 45,295 1:0.96

As per Census 2011, the overall literacy rate of the area is found 53% with maie
literacy of 61% and female literacy at 45%.
d monuments

- ublic buildings, places of wo

There are no public building or places of archaeological / tourist / religlous

importance within the lease area. Among the 'historlcal places, Biraja Mandir at
* Jajpur, Mahablnayak Temple at Chandikhol and Lalltgiri cave are located at

distances of 110 km, 70 km and 90 km, respectively. There are a number of

amenities in the buffer zone. Some rural Health and Medical facllitles, brimary

schools, middle schools, secondary schools, senlor secondary schools and
1 graduate collage along with bus stop, power supply, post office and telephone
] line are preseht.

- Any sanctuary in the vicinity of Jeasehold

Nearest zoo Is at BHubaneswar and Birds Sanctuary at Chilika, situated at 160
km and 320km, respectively.

~| \ /
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Sukinda Mines (Chromite)
M/s Indian Metals & Ferro Alloys Ltd

8.2 Impact Assessment:

Review of Mining Plan including Progressive Mine

Closure Plag‘ from 201

dumping, roads, workshop, processing plant, talling pond/dam, tow M“\

As on 30.06.2018, At the end of Plan Period, By the end of conceptual
(In Ha) 2023-24, (In Ha) period, (in Ha)
Land use -
) Non Non Non
Forest forest Total Forest forest Total Forest forest Total
Area under Mining | 28.830 | 0.000 | 28.830 | 36.158 | 0.000 | 36.158 | 42.437 | 0.000 | 42.437
Overburden Dump ‘
& Subgrade Dump 48,570 | 1.020 | 49.590 | 50.663 j 1.020 | 51.683 | 50.663 | 1.020 | 51.683
Mineral storage 11.132 | 0.060 11.192 7.210 1 0.060| 7.270 0.810 |0.000| 0.810
Infrastructure
(Workshop, Admn | 12.908 | 0.102 | 13.010 | 7.773 |0.102| 7.875 8.788 | 0.162 | B.950
Building etc)
Roads 3.130 0.050 3,180 3.375 | 0.050| 3.425 2.870 | 0.050 - 2.920
Effiuent Treatment
Plant, Settling 5.660 0.000 5.660 3.624 | 0.000{ 3.624 3.235 | 0.000| 3.235
Pond, Pipeline etc. .
Township 1.050 0.000 1.050 1.050 | 0.000| 1.050 | 1.050 |o0.000| 1.050
Safety Zone 3.660 0.478 4.138 3.660 |0.478( 4.138 3.660 | 0478 4.138
Chrome Ore
Beneficiation Plant 0.000 0.000 0.000 1.110 { 0.000 | 1.110 1.110 {0.000 | 1.110
Others (Magazine)} | 0.110 | 0.000 0.110 0.110 | 0.000 ( 0.110 0.110 | 0.000| 0.110
Others (Dry
Tailing Storage 0.000 0.000 0.000 |} 0.317 |0.000}) 0.317 | 0.317 |[0.000| 0.317
Area) .
Total . 115.050 { 1,710 | 116,760 | 115,050 | 1.710 | 116,760 | 115,050 | 1,710 | 116.760 |
if) Alr quality

From the proposed mining,

mineral beneficiation & transport of mineral, there

wlll be marginal increase in Impact on air quality during initial two years.
Thereafter, from third year onwards opencast mining by conventional method
shall decrease and opencast mining by grab will increase. As a result, the
impact on alr quality shall be reduced remarkably due to negligi‘ble excavation
of overburden in the-opencast mining by grab.

& gy A A
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Qualified Person Qualified Person Qualified Person
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Air Pollution Control Measures: ({!;E 3
t

.‘ - ..
o Dust suppression arrangements at ail dust generation pom&i‘ e’f""komo“i\ Yy

.« Wet drilling will be practiced in both opencast & undecground?'ﬁalﬁﬁ_.:gﬁ’u\"
e Wet mineral beneficiation process will be adopted. "
+ Regular water sprinkling and maintenance of transportation roads.
« Dust mask provision to workers engaged In dust generating operations
« Mineral transporting trucks shall be covered,
« Perlodical monitoring of alr quality to take preventive & corrective
measues.

iit) Water quality
Impact on Water Environment

o No further Impact Is envisaged on surface water resources.
+ Mining has aiready intersected ground water table.

Water Conservation and Pollutlon Control Measures
« Process water from beneficiation plant and workshop will be recycled and
reused.
« Domestic effluent from the mine will be discharged in septic tank/soak
- pit.
« Talling pond will be made impervious.
« Garland drains will be provided' around the waste dump and mineral
processing area to channelise the surface runoff,
« Surface runoff will be collected in a settling pond and will' be treated in
. ETP. o
« Rainwater harvesting structures will be provided.

iv) Ndise levels
Impact on Ambient Nolse Level

The major noise generating sources during operation period will be from Drill
machine, HEMMS, Crushers, DG sets and compressors.

- | \P&"'l\'\ | W
M J Raju A K Samantray P Behera
Qualified Person Qualified Person Qualified Person
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Control Measure of Nolse Pollution

« Provision of effective nolse enclosures to nolse generating

attenuate the noise level..

¢ Provision of vibration Isolators to air compressors and pumps Iﬁ\order’to
reduce noise generation / absorb noise.

o Proper maintenance and lubrication of machinery will be carried out to
reduce noise generation.

o The DG Set will be placed inside an enclosure.

« Development of plantation around the plant area, around office buildings,
township and internai roads wherever possible to attenuate nolse.

e In order to . reduce nolse exposure levels of the workers, they will be
issued with earmuffs/ ear-plugs, especially those deployed In high nolse
areas, such as drilling operators, workers working near crushers,
compressors, pump-house, DG Set etc.

v) Vibration levels (due to blasting)

Ground Vibration will be from opencast & underground stope blasting only.
Opencast blasting requirement is only 10% of total excavation. Controlled
blasting Is carried out as per recommendations of Indian School of Mines,
Dhanbad. After underground workings are developed, necessary ground
vibration studles shall be carrled out by sclentific agencles. Therefore, no
adverse Impacts ére anticipated due to blasting.

0 . J\ﬂ ,l\ \ . .
1 x /
M J Raju A K Samantray P Behera

Qualified Person Qualified Person Qualified Person
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vi) Water regime
Ground water level is belng monitored regularly In core &

Is given below.

Statlon Maximum Water Minimum Water
No Location level below ground level below
level (mtr) ground level (mtr)
WL-G1 | Bore Well inside Mines {Mahagiri Mines) 7.1 17.2
WL-G2 |Bore Well Mahagiri Enclave 5.9 17.3
WL-G3 |Bore Well Inside Mines Malin Office-SMC 8.9 23.9
WL-G4 |Bore Well Village Goramian 4.8 13.9
WL-G5 {Bore Well OMC Labour Colony 4.6 13.5
WL-G6 |Bore Well Village Giringamali 5.1 14.1

vii) Acid mine drainage
No acld mine dralnage Is anticipated.

viii) Surface subsidence

The scope of subsidence due to underground mining is not anticipated since
voids In stopes will be post filled. Underground workings has been designed as
per recommendations of NIRM. However, the stability of void shall be monitored
through Instruments like load cell, BH extensometer, Convergence meter etc.
Subsidence survey for underground shall be done at regular Interval on surface.

vil) Socio- economics

Rehabilitation & Resettlement of populatlon Is not Involved in this project. The
mlne is already working. There will be only increase in construction activities for
underground, COB plant and related ancilliary activities. This will give an
opportunity for employment to local people. The mining activities have already
benefited the local people in the following ways :

2 \ b Do

rd

M T Raju A K Samantray P Behera
Qualified Person Qualified Person Qualified Person
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/ ¢\
. Better economic status of the community.

+ Faster industrial development of the area.
. Higher inputs in the area towards infrastructural facllitles

better access to markets, health care, education, communication etc.

"ﬂ ~ Apart from above, following CSR activities are being done as a corporate policy
| by the lessee:
1. Health
Education
Drinking Water Facllity
Cultural and Recreational Actlivitles
Afforestation and Environment
Vocatlona!l training

N U s WwN

Self Employment

viii) Historical monuments etc.

There Is no historical monuments within the core & buffer zone of the lease hold
area.

8.3 Progressive reclamation Plan :

To mitlgate the Impacts and ameliorate the condition, year wise proposals or the
Mining Plan period are described separately and shown in the table given below.

8.3.1. Mined-Out Land:

During this Plan perlod, the present opencast mining method is proposed to
continue tiii uitimate pit limlt of (-)2 mRL In-Band 1. In addition to conventional
opencast mining, it Is proposed to carry out opencast mining by grab. Opencast
mining by Grab is proposed upto a depth of 60mtrs from ultimate pit limit of
opencast quarry. As opencast mining by grab shall continue, backfllling of the
quarry is not possible during the perlod from 2019-20 to 2023-24, However, the
excavated panels of opencast mining by grab shall be backfilled with

overburden,

2/ \ M2 D >
M J Reju A K Samantray P Befera
Qualified Person Qualified Person Qualified Person
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Review of Mining Plan i
M/s Indion Metals & Ferro Alloys Ltd of Mining Plan including Pro

8.3.2 Topsoll Management: . *
Topsoll Is not available with in the proposed mined out area. Hencey.
be no generation of top soll during the plan period.

8.3.3 Tailings Dam Management:

Presently no beneficiation Is being done within the lease area. It Is proposed to
set up a 40TPH chrome ore beneficlation plant during the year 2023-24. It is
expected that approx. 25000 tonnes of tailing shall be generated per annum,
The grade of taillng is expected below 9% Cr;0;. The proposed tailing pond
inside the COB plant shall comprise of two separate chambers, where the
suspended solids will settle In the first chamber and supernatant water will be
collected in the second chamber and the same shall be recirculated to the plant
for reuse. Alternately, filter press for separation of solid waste from the slurry
can also be used. No water from the COB plant shall be discharged outside the
COB plant. Chrome ore tallings of below 10% Cr;0; are treated as waste. The
tailing collected from the pressure filter / talling ponds after being dried shall be
stored In a designated place near subgrade dump. Refer Plate No SMC/11.

8.3.4 Acid mine drainage:
There will be no acid mine drainage.

8.3.5 Surface subsidence mitigation measures through backfilling of
mine volds or by any other means and its monitoring mechanism.

The scope of subsidence due to underground mining will not be there, as during
the plan period only shaft sinking is proposed.

The excavated panels of opencast mining b\‘/ grab shall be backfilled with
overburden & necessary monitoring shall be Implemented In consultation with
scientific agencles.

M T Raju A K Samantray P Behera
Qualified Person Quualified Person Qualified Person
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Sukinda Mines (Chromite) ' : Review of Mining Plan including Progressive Mr:ne
{A/s Indian Metals & Ferro Alloys Ltd . Closure Plan from 2019-20 to 2023-24

-

8.4 Disaster Management and Risk Assessment:

Risk Assessment
Landslide:

opencast mining as the overall pit slope angle is being maintained less than
permissible limit, i.e. 30°

Subsidence:

The scope of subsidence due to underground mining will not be there since
voids in stopes will be post filled. Underground workings has been designed as
per recommendations of NIRM, When volid Is stable the question of subsidence
does not arise.

Flood and inundation:

There Is no natural nala or river course or lake within the lease hold area which
“may create danger of inundation and flooding of mines. Damsal nala which is
1.3 km away towards the notth east of the mines is having highest flood level of
90 mRL. The lowest surface level within the mining lease area is 110mRL. So,
there is no anticipation of flood and inundation.

Fire:

“ Sources of mine fire are likely to be from oll depot, power line, machinery etc.
Regular periodic & preventive malintenance of machinery and electrical
Installations is being done, so as to prevent a'ny danger from fire. Adequate no
. of fire extinguishers, water & sand are provided where ever necessary.

Seismic activity;

The mine lease area falls In Selsmic Zone-11, There has been no history of earth
quack in the area. The State of Odisha falls under seismic zone - I, II and III.
Minor earthquakes have been felt many often in Odisha but none were severe.

v VAL ™

M J Raju A K Samantray P Behera
Qualified Person Qualified Person Qualified Person
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Sukirida Mines (Chromite)
M/s Indian Metals & Ferro Allgys Ltd

Disaster Management

emergency call security will blow the emergency alarm. The key pgr};enﬁe of

the mines will reach the site of emergency and check the area thoroughly,
evaluate the situation and action will be taken accordingly. The lessee shall
depend for help of nearest State fire department for rescue, if any high-risk
accident occurs.

Evacuation Measures in case of Emergency

A. Disaster due to blasting:
Any disaster occurs during blasting, the incharge of blasting i.e Asstant Manager
will be the responsible person to intimate the mine official and to take the
necessary rescue operations.

B. Disaster due to Fire :
In case of fire within the lease area, it is the responsibility of the person
witnessed to inform the fire fighting station, seéurltv main gate, Mines Manager.
On recelpt of the information, I/C Security will rush to the spot and assess the
situation, make necessary arrangements for rescue operations for the affected
persons and call the flre brigade and inform the Govt authorities like District
administration & Police. Security personnel will guide the fire brigade to the site
of emergency.

8.5 Care and maintenance during temporary discontinuance:

Following care and maintenance measures are to be carried during the
temporary discontinuance of mine.

1. Checking and maintenance of fencing around quarry, gates, barricades,

-retaining wall, garland drain etc.

Regular inspection of Mine workings & benches.

Provision of adequate Fire fighting devices at required places.

Checking & maintenance of Pumps & pipelines.

noR N

Electrical circuits shall be checked and maintained on regular basis.

z Aard A
M J Raju A K Samantray P Behera
Qualified Person Qualified Person Qualified Person
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Sukinda Mines (Chromite) '

M/s Indian Metals & Ferro Alloys Ltd

8.6 Financial Assurance

Review of Mining Plan including Progressive Mine
Closure Plan from 2019-20 to 2023-24

Area put . Area Net area
st on use at r:‘:ﬂﬁ%‘:;t Total consldered as | considered
No Head start of during Plan Area fully reclaimed * for

Plan Period orl 03 (Ha) (Ha) & rehabllitated | calculation
(Ha) P (Ha) (Ha)
1 | Area under Mining 28.830 7.328 36.158 0.000 36.158
2 | Storage of topsoll 0.000 0.000 0.000 0.000 0.000
Overburden Dump & '
3 Subgrade Dump 49,590 2.093 51.683 0.000 51.683
4 | Mineral storage 11.192 {-} 3.922 7.270 0.000 7.270
Infrastructure
5 | (Workshop, Admn 13.010 (-) 5.135 7.875 0.000 7.875
Building etc)
6 | Roads 3.180 0.245 3.425 0.000 3.425
7 | Railways 0.000 0.000 0.000 0.000 0.000
8 | Tailing pond 0.000 0.000 0.000 0.000 0.000
Effluent Treatment
9 | Plant, Settling Pond, 5.660 (-) 2.036 3.624 0.000 3.624
Pipe lines etc.
yo | Mineral  Separation | 4 g9 1,110 1,110 0.000 1.110
Plant
11 | Township area 1.050 0.000 1.050 0.000 1.050
Others to speclfy
A Magazine 0.110 0.000 0.110 O.Q(')f%a 0.110
12 | g, safety zone 4.138 0.000 4138 APPRO®VED 4138
P snaie
C. Dry Talling Storage Area 0.000 . 0.317 0.317 (0920 )\ A 0.317 .
T
Grand total 116.760 0.000 116.760 w 760

) REGIONAL GONTROLLER OF MINES

EAU OF MINES
This being a Category “A” (Fully Mechanized) Mine, ffmu@m&m for
116.76 Ha Is calculated at the rate of Rs 3,00,000/- per Ha. This amounts to Rs
3,50,28,000/- (Rupees Three Crores Fifty Lakhs and Twenty Eight Thousand)
only.

8 , ,,}\r\ ’)\ \\ .
-~ I \~ /
M T Réju A K Samantray
Qualified Person Quualified Person
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Sukinda Mines (Chromite) : Review of Mining Plan including Progressive Mine

M/s Indian Metals & Ferro Alloys Ltd Closure Plan from 2019-20 to 2023-24

Financial assurance for an amount of Rs. 3,50,28,000/- (Rupe
Fifty Lakhs and Twenty Eight Thousand only), vide Bank

(C R Ray)
Nominated Owner

0C D) ‘\ o | ‘i 2
s \ f'}{‘/
M T Raju A K Samantray P Behera

Qualified Person ' Qualified Person Qualified Person
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PART B

9.0 Certificates / Undertakings/ Consents

b VA by,

M J Raju A K Samantray P Behera

Qualified Person Qualified Person Qualified Person
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Sukinda Mines (Chromite)
M/s Indian Metals & Ferro Alloys Ltd

01. The Review of Mining Plan in respect of Sukinda Mines (Chromite) over an
area of 116.76 Hacts in Village: Kaliapanl, PO: Kalaranglatta, Dist: Jajpur,
Odisha under Rule 17(2) of Minerals (Other than Atomic and Hydro Carbons
Energy Minerals) Concession Rule, 2016 and Rule 23 of MCDR-2017 has been

prepared by qualified persons, Sri A K Samantray, Sri M J Raju and Sri P
Behera.

This Is to request the Regional Controller of Mines, Indian Bureau of Mines,
Bhubaneswar, to make any further correspondence regarding any correction of
the Review of Mining Plan with the sald qualified person at his address below.

‘Indlan Metals & Ferro Alloys Ltd,
IMFA Building,
Bomikhal,Rasulgarh,
Bhubaneswar - 751010, Odisha

Indian Metals & Ferro Alloys Ltd,
IMFA Building, :
Bomlkhal, Rasulgarh,
Bhubaneswar - 751010, Odisha

Sri A K Samantray Sri M J Raju Srl P Behera
Address: Address: Address:
Senior Manager (Mines) Dy. General Manager-Geology Vice President {Mines)

Indlan Metals & Ferro Alloys Ltd,
IMFA Building,

Bomikhal, Rasulgarh,
Bhubaneswar - 751010, Odisha

Phone: 9937297144,
Fax:0674-2580020,

Emall; ashishsamantray@imfa.in
Moblle No: 9937297144

Phone: 9777575711,
Fax:0674-2580020,
Email; miraju@imfa.in
Moblle No: 9777575711

Phone: 9937058102,
Fax:0674-2580020,
Email: pbehera@imfa.ln
Mobile No: 9937058102

We hereby undertake thét all modifications / updating as made in the said
Review of Mining Plan by the sald qualified person be deemed to have been
made with our knowledge and consent and shall be acceptable on us and
- binding in all respects.

02 It is certifled that the CCOM Circular No-2/2010 will be implemented and
complied with when an authorized agency Is approved by the State
Government.

2 e

M J Rdju A K Samantray
Qualified Person Qualified Person
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Sukinda Mines (Chromite) . S _Review of Mining Plan inciu
M/s Indian Metals & Ferro Alioys Ltd Closure Plan frogh

(Chromite) of M/s Indian Metals & Ferro Alloys Ltd over an area of 116.76 Hacts |
complies with all statutory rules, Regulations, Orders Made by the Central or
State Government, Statutory organization, Court etc which have been taken
into consideration and wherever any specific permission is required the lessee

will approach the concerned authorities.

The information furnished in the Review of Mining Plan and Progressive Mine
Closure plan is true and correct to the best of my knowledge and records. It is
to undertake that all the measures proposed in this Progressive Mine Closure
Plan will be implemented in a time bound manner as proposed.

04. The provisions of Mines Act, Rules and Regulations made there under have
been observed in the Review of Mining Plan over an area of 116,76 hectares in
Jajpur district in Odisha state belonging to Sukinda Mines (Chromite), and
where specific permissions are required, the applicant will approach the
D.G.M.S. Further, standards prescribed by D.G.M.S. in respect of miners’ health
will be strictly implemented.

Place: Bhubaneswar . Chitta Ranjan Ray
Date: 24.10.2018 Designation: Nominated Owner
M/s Indian Metals & Ferro Alloys Ltd

A K Samantray : P Behera

Qualified Person Qualified Person Qualified Person
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Sukindo Mines (€hromite) : Review of Mining Plan®including Pro
M/s Indian Metals & Ferro Alloys Ltd Closure Plan from 2019

CERTIFICATE FROM QUALIFIED PERSON

The provisions of the Mineral Conservation and Developmént Rules, 2017 have
been observed in the preparation of the Review of Mining Plan for Sukinda
Mines (Ch'romite) over an area of 116.76 Hacts, of M/s Indian Metals & Ferro
Alloys Ltd, in Village: Kaliapani, P.O: Kalarangiatta, District: Jajpur of Odisha
State and whenever specific permisslons are required, the applicant will
approach the concerned authorities of Indian Bureau of Mines.

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

A
oo Z

- e
A K Samantray M J Rdju P Behera
Qualified Person Qualified Person Qualified Person

Pla.ce: Bhubaneswar
Date: 24.10.2018

AN .

Qualified Person Qualified Person
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Enclosure VI
Land Use at Conceptual Stage



Land Use

By the end of Conceptual Period (in ha.)

Forest Non-Forest Total
Area under mining 42.437 0.000 42.437
Overburden dump & 50.663 1.020 51.683
subgrade dump
Mineral Storage 0.810 0.000 0.810
Infrastructure 8.788 0.162 8.95
Roads 2.870 0.050 2.92
ETP, settling pond, 3.235 0.000 3.235
pipeline etc
Township 1.050 0.000 1.050
Safety Zone 3.660 0.478 4.138
COB Plant 1.110 0.000 1.110
Others (Magazine) 0.110 0.000 0.110
Others (Dry Tailing 0.317 0.000 0.317
Storage Area)
Total 115.05 1.710 116.76
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Relevant pages of approved review of mining
plan
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SUKINDA MINES (CHROMI

(Over an

Under Rule 17(2

area of 116.76 Ha in village Kaliapani, Jajpur District, 0 '

REVIEW OF MINING PLAN

(For the period from 2019-20 to 2023-24)

) of Minerals {Other than Atomic and Hydro Carbons Energy Minerals)
Concession Rule, 2016,

PROGRESSIVE MINES CLOSURE PLAN

Under Rule 23 of Mineral Conservation and Development Rules, 2017

Lessee Details

M/s Indian Metals & Ferro Alloys Limited

IMFA Building, Rasulgarh, Bhubaneswar

District: Khurda, State: Odisha, Pin code: 751010
E-mail: mail@imfa.in

Phone: (0674) 2580100/125

Fax No: (0674} 2580145/ 020

Lease Area: 116.76 Hacts
Forest Area: 115.05 Hects
Non Forest Area: 1.71 Hects

The entire ML area was Non Forest as per Hal records. As per Sabik records the
land schedule of the ML area consists of 115.05 Ha of Forest Land and 1.71 Ha of
Non Forest Land. Persuance to MoEF&CC circular No. F.No.8-78/1996-FC, dated
10.03.2015, lessee has obtained forest clearance (stage Il} over 115.05 ha of
forest land from Ministry of Environment, Forest & Climate, vide letter no:
8-16/2016-FC, dated 22.06.2018.

Category of Mine: Fully
Mechanised Category - “A”

Date of Execution of the ML Area: 04.09.199%
Date of Expiry of the ML Area: 03.09.2049
Lease Period: 50 Years

Registration no under Rule 45 of MCDR 2017: 1IBM/4200/2011

Mine Code No: 110RI19014

TEXT

Prepared by

Sri A K Samantray, B.E & M. Tech in Mining Engineering

i

Sri M J Raju, M, Sc (Tech) Applied Geology
Sri P Behera, Degree in Mining Engineering

INDIAN METALS & FERRO ALLOYS LIMITED

IMFA Building, Rasulgarh, Bhubaneswar - 751 010

OCTOBER, 2018




Sukinda Mines (Chromite )' : Review of Mining Plan r’nc’ludi'ng Progresaivediing
M/s Indian Metals & Ferro Alloys Ltd . Closure Plan from 2019,28 +e0 R0

Reclamation and Rehabliitation:

A. Mined out area over Band I : :
During this Plan period, the present opencast mining In Band I fs ( -
continue till ultimate pit limit of (-)2 mRL Is reached. After completion of
opencast mining, the mined out area of Band I shall be back-filled by
-overburden being generated during opencast mining of Band II and waste being
generated from underground developments of Band I. Opencast working in
band 11 is proposed to start from 2023-24, Accordingly, backfilling In mined out
areas of Band I quarry shall also commence from 2023-24. Mined out quarry of
Band I Is proposed to be backfilled upto 114 mRL and can accommodate about
70 L CuM of overburden. Reclalmed area in mined out area of Band I shall be
utllised for mineral storage & processing. A portion of reclaimed area (backfilled
upto 136mRL) in mined out area of Band I shall be utilised for development of
Infrastructure purpose. After cessation of mining actlvities, rehabilitation of the
back-filled area over Band-I shall be done by planting local species,

Trtal of opencast mining by grab Is proposed in 2019-20. Based on the results of
the trial mining, the method shall be proposed for extraction of chrome ore in
other areas of the Band I opencast quarry, where the conventional opencast
would have reached it's uitimate limits. Upon implementation of opencast
mining by grab, the opencast mining in Band II'shall be deferred by few years,

B. Mined out area over Band II:

Mined out area of Band II Is 'proposed to be reclaimed upto 78mRL by
rehandling overburden from dumpyard & waste being generated from
underground workings of Band I. In the conceptual end the backfilled areas of
Band-II Is proposed to be rehabilitated by planting local species.

The above detalls are shown In the conceptual plan & section. Refer plate no:
SMC/15 & SMC/16.

el S
M J Raju A K Samantray P Behera
Qualified Person Qualified Person Qualified Person
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*Sukinda Mines (Chromite) : . Revidw of Mining Plan including Progressive Mine
M/s Indian Metols & Ferro Alloys Ltd Closure Plan from 2018-20 to

B. UNDERGROUND WORKING

Leaving a safe parting of 248 mtrs below ultimate openéast pit Hm _
l.e. (-)2mRL, underground workings Is pr;oposed to be commenced ks '_.a;
22 after getting all statutory clearances. As per guidelines of the Geo-\et\gl@ﬁ'
report prepared by Nationa! Institute of Rock Mechanics (NIRM) (refer Annexuré
XXI), detailed mine planning for underground mining has been done for Band 1
from =250mRL and below.

As per NIRM report, the wall rock, namely, serpentinite, which are In contact are
weak till -125 to ~150 mRL, and the ore body is also weak till 175 to -200 mRL.,
NIRM has developed 3D numerical models and the extraction sequence was
simulated. Output In the form of displacement and safety factors was obtained’
from the models, and the results of parametric study were compared. It is
observed that the dispfacements were higher in the elevations between -175
mRL and -225 mRL and reduced significantly beyond -250 mRL. This can be
attributed to the fact that the strength of the ore body is less from -100 mRL to
=250 mRL (GSI : 25 - 35), and It improved considerably beyond -250 mRL
(GSI : 40 - 60). Hence, it is proposed to commence the underground
development and mining below (-)250mRL.

I) Mode of Entry ~ Production (Circular) Shaft & Service (Rectangular) Shaft

It Is proposed to have two vertical shafts. One to be used for production and
another for 'servlces. The depth of the production shaft & service shaft is
proposed to be 705mtrs & 645mtrs respectively. The location of shafts have
been choosen by gravity distance consideration. As there Is no space on the
footwall side and the dip of the ore body Is more than 80 degree, hence hanging
wall location of shafts have been chosen. The distance between two shafts shall
be 30 mtrs. Both the shafts shall be Inter connected at regular Intervals, to
establish fresh air base as close to the working place as practically possible
during sinking.

22
MJR(ULI.I ' %Snm{ ' %

Qualified Person : Qualified Person Qualified Person
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Enclosure VIII
Cumulative impact due to all activities
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1. INTRODUCTION

The ambient air quality Ground Level Concentration (GLC) of the area near any project is

impacted due to air pollution sources in the project. The air pollution sources are of two

types:

e Point Sources — Chimneys/ Stacks/ ducts/ Vents

e Non-Point Sources — Vehicles, machinery, blasting, drilling etc.

The emissions from these sources spread or disperse in the air and cause increase in the
pollution level in ambient air. This causes an increase in Ground Level Concentration (GLC).
This increase in GLC can be predicted for proposed project using Air Dispersion Modelling.
In this study, AERMOD developed by Lakes Environmental Inc. is used to calculate
incremental Ground Level concentrations (GLC) for the proposed sources of air pollution in

the current expansion, for Particulate emissions, Gaseous emissions (NO, & SO,).

2. METHODOLOGY

2.1. Modeling procedure

The American Meteorological Society (AMS)/Environmental Protection Agency (EPA)
Regulatory Model Improvement Committee (AERMIC) was formed to introduce
state-of-the-art modeling concepts into the EPA's air quality models. Through AERMIC, a
modeling system, AERMOD, was introduced that incorporated air dispersion based on
planetary boundary layer turbulence structure and scaling concepts, including treatment of

both surface and elevated sources, and both simple and complex terrain.(Epa and OAR 2016)

There are two input data processors that are regulatory components of the AERMOD
modeling system: AERMET, a meteorological data preprocessor that incorporates air
dispersion based on planetary boundary layer turbulence structure and scaling concepts, and
AERMAP, a terrain data preprocessor that incorporates complex terrain using USGS Digital

Flevation Data.


https://paperpile.com/c/fdNdDE/8kFk

The pollutants released into the atmosphere will disperse in the downwind direction and
finally reach the ground at a farther distance from the source. The concentration of ground
level concentrations mainly depends upon the strength of the emission source and

micrometeorology of the study area.

The AERMOD is actually a modeling system with three separate components: AERMOD
(AERMIC Dispersion Model), AERMAP (AERMOD Terrain Preprocessor), and AERMET
(AERMOD Meteorological Preprocessor). Special features of AERMOD include its ability to
treat the vertical in homogeneity of the planetary boundary layer special treatment of surface
releases, irregularly-shaped area sources, a plume model for the convective boundary layer,
limitation of vertical mixing in the stable boundary layer, and fixing the reflecting surface at

the stack base.

The AERMET is the meteorological preprocessor for the AERMOD. Input data can come
from hourly cloud cover observations, surface meteorological observations and twice-a-day
upper air soundings. Output includes surface meteorological observations and parameters and

vertical profiles of several atmospheric parameters.

The AERMAP is a terrain pre-processor designed to simplify and standardize the input of
terrain data for the AERMOD. Input data include receptor terrain elevation data. Output
includes, for each receptor, location and height scale, which are elevations used for the
computation of airflow around hills. The input file for the AERMOD model makes use of a

keyword/parameter approach to specifying the options and input data for running the model.

For Air Dispersion Modelling following methodology shall be used:

AERMOD uses Gaussian plume dispersion modelling parameters, the generalised equation is
given below:

- _0 1y’ _1 &) _1 @)
c= 27ru0yczexp( 5@) {exp[ 2 ok +exp 2 o2

Where
¢ = concentration at a given point (g/m?)

QO = emission rate (g/s)



u = wind speed (m/s)

o, = dispersion parameter in the horizontal (lateral) direction (m)
o, = dispersion parameter in the vertical direction (m)

x = direction of the wind (x = 0 at the source; x > 0 downwind).

y = horizontal direction perpendicular to the wind (y = 0 at the center of the plume; positive
on your left when you look downwind).

z = vertical direction (z = 0 at the surface and positive above the surface).
As well as the effective source height /4. They all have meters as units.
Plume Rise

Plume rise Ah has been determined according to Brigg’s formula (CPCB guideline)

Ah=21.425 F4 for F<55
Us

and

Ah =38.71 B33 for F>55
8]

F =g V.DX(T-T,)/4T,

Where

U, = wind speed at stack level (m/s)
V, = stack gas velocity (m/s)

T, = stack gas temperature (K)

T, = ambient temperature (K)

F = Buoyancy flux parameter (m*/s®)
Ah = Plume rise (m)

D = Diameter of the stack (m)

g = acceleration due to gravity, 9.807 (m/s?)



2.2. EXTRAPOLATION OF WIND SPEED

Wind speed at stack level is calculated by power law as given below.

U U, (Stack height/10)?

stack

Where U, is the wind speed at 10 meter level and p is the power law coefficient (0.07, 0.07,
0.10, 0.15, 0.35 and 0.55 for stability classes A,B,C,D,E and F respectively) as per Irwin for
rural areas (USEPA, 1987).

2.2.1. Stability Classification

Hourly stability is determined by wind direction fluctuation method as suggested by Slade
(1965) and recommended by CPCB (PROBES/70/1997-1998).

c, = W, /6

oy, 1s standard deviation of wind direction fluctuation, W, is the overall wind direction

fluctuation or width of the wind direction in degrees. The table for stability classes is given as

under.

Stability Class o, (degree)
A >22.5
B 22.4-17.5
C 17.4—-12.5
D 12.4-7.5
E 74-3.5
F <3.5

2.2.2. Dispersion Parameters

Dispersion parameters o, and o, for open country conditions (Briggs, 1974) are used as the
project is located on a flat terrain in a rural area. Atmospheric dispersion coefficients vary
with downwind distance (x) from emission sources for different atmospheric stability

conditions. (CPCB — PROBES/70/1997-98).

2.2.3. Rural Conditions
Table 1: Stability classification

Stability Class o, c,

A 0.22x(1+0.0001x) 0.20x

B 0.16x(1+0.0001x) 0.12x

C 0.11x(1+0.0001x) 0.08x(1+0.0002x)~




D 0.08x(1+0.0001x)3 0.06(1+0.0015x)°

E 0.06x(1+0.0001x)5 0.03x(1+0.0003x)”

F 0.04x(1+0.0001x)5 0.16x(1+0.0003x)"
2.3. INPUT DATA

2.3.1. About the project and emission details

The proposal of M/s Indian Metals & Ferro Alloys is for enhancement in production from

3.51 Lakh TPA to 6.0 Lakh TPA, change in technology from opencast to both opencast &

underground mining and establishment of Chrome Ore Beneficiation plant of 40 TPH feed

capacity consisting of crushing & wet section from the mining lease area spread over 116.76

ha situated at Village: Kaliapani, Tehsil: Sukinda, Distt: Jajpur, Orissa .

Topography of the area comprises hilly and undulating terrain. The highest elevation in the

area is 185 mRL and the minimum is 110 mRL. Overall regional slope is from south to north.

2.3.2. Location of the project

Table 2 : Location of the project site

Latitude

Longitude

Elevation

21°01°45.51"N to 21°02°33.81" N

85°45'35.91"E to 85°46'42.03" E

110 mRL to 185 mRL




Figure 1: Closed eye view of the proposed project

2.3.3. Sources

A Table showing all the sources of Air Pollution (Incremental i.e. Proposed due to the
proposed project) are given; other air pollutants sources have not been considered in the
model because their impact has been already incorporated in baseline concentrations (Onsite
and Buffer zone). Proposed project will have 1 x 62.5, 1 x 82.5, 1 x 200, 1 x 250 kVA DG
sets, pit and a Crushing and screening plant of 40 TPH feed capacity.

The emission factors have been calculated using the experimental/ practically computed (As
per USEPA).

Table 3: Points source and stack details

S. DG sets | Nos. | Stack  Height  (from | Location of
No. | proposed reference level) DG sets

1. 750 kVA 01 6.0 meters Surface

2. 250 kVA 01 6.0 meters Surface

3. 200 kVA 01 6.0 meters Surface




82.5kVA

01

6.0 meters

Surface

62.5kVA

01

6.0 meters

Surface

2.3.4. Emission characteristics of point and non point source

Table 4: Point and nonpoint sources

S.N |Parameter DG Sets Crushing | Non-point source
0 & (mineral storage
screening area to public
plant road)
Capacity 1x750 [1x250|1x200|1x82.5|1x62.5 Vehicular
emission
1 [No.ofunits [Standb | Standb | Standb | Standby | Standby |Operational( Operational
operative at y y y proposed)
any point of
time
2 |Hours of 4 hours |4 hours |4 hours | 4 hours |4 hours | 24 hours 14-16 hours
operation
3 |Exhaust 0.3 0.3 0.3 0.3 0.3 0.3 10- 15 cm
diameter(m)
4 |Stack height 6 6 6 6 6 10 1 m for bus
(m) 0.5 m for car/two
wheeler
5 |Exhaust gas 510 450 410 410 410 510 -
temperature
O
6 |Exhaust gas 10 10 10 10 10 10 -
velocity (m/s)
7 |Emission of
pollutants
(g/s)
a |Particulate 0.245 | 0.22 | 0.22 0.15 0.15 0.14 0.05
matter (PM,,)
b |Particulate 0.129 | 0.18 | 0.18 0.08 0.08 0.07 0.03
matter (PM, ;)
¢ |Oxides of 0.354 | 0.30 | 0.30 0.25 0.25 - 0.0228



http://s.no/
http://s.no/

Nitrogen
(NO,)

d |Sulphur
dioxide (SO,)

0.07

0.06

0.06

0.03

0.03

0.007

2.3.5. Emission characteristics of Point source- Pit

Releas | Height | Height | Volume | Ultimat | PM,, PM, NO, SO, Emission Rate
e of X|of Y|m’ e Depth | Emissio | Emissio | Emissio | (g/s)
Height | Side Side Of Pit|n Rate |n Rate [n Rate
(m) M) M) (m) (g/s) (g/s) (g/s/)

(Lengt | (Width

h) )
0.01 800 11.77 | 579600 10 1.143e-0 | 7.434e-0 | 2.66e-00 3.186e-06

0 6 6 5

2.3.6. Meteorological Data

Meteorology plays an important factor toward regulation of ambient air quality. Variability of
pollutant concentrations in a location has different characteristics based on the prevalent
meteorological conditions as it encompasses many atmospheric processes that control or
strongly influence the evolution of emissions of chemical species, aerosols and particulate
matter (Banerjee, Barman, and Srivastava 2011).24 Hourly meteorological data project site
for period of one year (January 2019 -December 2019) in respect of wind speed, wind
direction, temperature and cloud amount are utilized in this study which were collected by
M/s Perfact Researchers Pvt Ltd. Mean mixing heights for each hour for each region are
extracted from the IMD data and AERMOD Upper air estimator data. These data are used in

air quality modelling software.

2.3.7. Ambient Air Quality Standards and Background Concentrations
Ambient air quality standards promulgated by Central Pollution Control Board (CPCB) for

different areas are as follows:

Table S: Ambient Air Quality Standards(as per CPCB)
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S. No Pollutant Time Weighted Concentration in Ambient Air
ng/m’ Average Industrial, Ecologically Sensitive
Residential, Rural Area(Notified by
and Other Area Central Government)
1. Sulphur Annual* 50 20
Dioxide(SO,), 24 hours** 80 80
2. Nitrogen Annual* 40 30
Dioxide(NO,), 24 hours** 80 80
3. Particulate Matter Annual* 60 60
(size less  than 24 hours** 100 100
10pum) or PM,,
4. Particulate Matter Annual* 40 40
(size less  than 24 hours** 60 60
2.5pum) or PM,

*Annual arithmetic mean of minimum 104 measurements in a year at particular site taken
twice a week 24 hourly at uniform intervals**24 hours monitored values, shall be compiled
98% of the time in a year, 2% of the time, they may exceed the limits but not on two

consecutive days of the morning. The above standards are for a sampling period of 24 hours.

Table 6: Baseline concentration of air pollutants at the project site and nearby villages

falling under 10 Km radius area from the site.



Statio Location Mean Mean Mean Mean
n No. Baseline Baseline Baseline | Baseline
Values for | Values for Values Values
PM,, in PM,; in for for NO,
ng/m? ng/m’ SO,ug/m’ | pg/m’
1 Onsite (Main 273 14.3 55 133
Gate)
2 Onsite (Site 27.8 14.6
5.6 13.5
Office)
3 Onsite (Near 26.8 14 54 14.4
ETP)
4 Onsite (Near 26.3 13.8 53 12.8
Lab)
5 Onsﬂg (Near 25.8 13.5 59 12.5
Electrical
substation)
6 Ostia 28.5 14.8 5.6 14.4
7 Chingudipal 30.9 16.2 6.2 15
8 Saruabil 32.5 17 6.5 15.8
9 OMC Colony 32 16.7 6.4 15.5
10 Mohulakhal 33.5 17.6 6.7 16.3
11 Giringamali 34.5 18 6.7 16.9
12 Ransol 33 17.3 6.6 16
13 Garamian 34 17.8 6.8 16.5




2.4. PLAN AND FRAMEWORK OF COMPUTATIONS

2.4.1. Selection of Locations

The locations have been selected around the project site covering an area of 10 km radius
from the centre of the project site. The entire area has been put on grid network and grid

spacing has been taken as 250 m.

2.4.2. Plan of Computation
The emission rate, dispersion coefficients and other input data being now available; it was
planned to compute the following:

e The 24-hourly averaged incremental concentration with hourly data.

e The identification of grid point having peak concentration for the incremental values.

e Preparation of isopleths for various pollutants.

2.4.3. Input parameters for air quality modeling:
Table 7: The input parameters for air quality modeling (AERMOD)

Input Description
Modelling Software Used AERMOD View-Version 9.8.3
Control Pathway
Terrain Elevated
Dispersion Coefficient Rural
Meteorology Pathway
1 |Met Input Data AERMET Meteorological data of one year (January

2019 to December 2019)

2 |Latitude: Plant Location as shown earlier
3 |Longitude:

4 |Datum WGS 84

5 |Base Elevation: 0 m from the sea level




Receptor

Uniform Cartesian Grid 1 with 100 m receptor
spacing

Source Pathway (Emission Sources) [DG Emissions- 4 hrs per day; Stationary Emission

Sources- 24 hr per day. Vehicular emissions - 14-16
hr per day

2.5. MODEL OUTPUT FILES

Figure 2: Predicted incremental isopleth of maximum GLCs (PM, ; dispersion)




Figure 3: Predicted incremental isopleth of maximum GLCs (PM,, dispersion)



Figure 4: Predicted incremental isopleth of maximum GLCs (NO, dispersion)



Figure 5: Predicted incremental isopleth of maximum GLCs (SO, dispersion)

2.6. RESULT AND DISCUSSIONS

2.6.1. PREDICTED AMBIENT AIR QUALITY FOR IMPACT OF PM2.5

With available ambient air quality data and incremental concentrations computed through

mathematical modelling the following post project ambient air quality has been predicted.

The maximum GLC for PM, ; modelling will be 2.75 pug/m’.

TABLE 5: PM2.5 DisPERSION RESULTS

Location

Background
Concentration
PM2.5 (ng/m3)

Predicted
Incremental

Concentration
PM2.5 (ng/m3)

Post Project Air
Quality PM2.5

(ng/m3)

NAAQ

(ng/m3)




Onsite (Main Gate) 14.3 2.37 16.67 60
Onsite (Site Office) 14.6 2.37 16.97 60
Onsite (Near ETP) 14 2.37 16.37 60
Onsite (Near Lab) 13.8 2.37 16.17 60
Onsite (Near 13.5 2.37 15.87 60
Electrical

substation)

Ostia 14.8 0.06 14.86 60
Chingudipal 16.2 0.15 16.35 60
Saruabil 17 0.03 17.03 60
OMC Colony 16.7 0.16 16.86 60
Mohulakhal 17.6 0.20 17.80 60
Giringamali 18 0.10 18.10 60
Ransol 17.3 0.05 17.35 60
Garamian 17.8 0.20 18.00 60

2.6.2. PREDICTED AMBIENT AIR QUALITY FOR IMPACT OF PM10

With available ambient air quality data and incremental concentrations computed through

mathematical modelling the following post project ambient air quality has been predicted.

The maximum GLC for PM,, modelling will be 5.18 pg/m’.

TABLE 6: PM10 DisPERSION RESULTS

Location Background Predicted Post Project | NAAQS
Concentration Incremental Air Quality (ng/m3)
PM10 (pg/m3) Concentration PM10 (pg/m3)
PM10 (pg/m3)
Onsite (Main Gate) 27.3 3.5 30.8 100
Onsite (Site Office) 27.8 3.5 31.3 100
Onsite (Near ETP) 26.8 3.5 30.3 100
Onsite (Near Lab) 26.3 3.5 29.8 100




Onsite (Near 25.8 3.5 100
Electrical

substation) 29.3

Ostia 28.5 0.20 28.7 100
Chingudipal 30.9 0.40 31.3 100
Saruabil 325 0.70 33.2 100
OMC Colony 32 0.95 32.95 100
Mohulakhal 33.5 0.20 33.7 100
Giringamali 34.5 0.40 34.9 100
Ransol 33 0.20 33.2 100
Garamian 34 0.70 34.7 100

2.6.3. PREDICTED AMBIENT AIR QUALITY FOR IMPACT OF NO2

With available ambient air quality data and incremental concentrations computed through

mathematical modelling (Gaussian Plume) the following post project ambient air quality has

been predicted. The maximum GLC for NO,modelling will be 12.9 pg/m? which would be on

road.

TasLE 7: NO2 DISPERSION RESULTS

Location Background | Predicted Incremental | Post Project NAAQS
Concentration| Concentration NO2 Air Quality (ng/m3)
NO2 (ng/m3) (pg/m3) NO2
(ng/m3)
Onsite (Main Gate) 13.3 11.45 24.75 80
Onsite (Site Office) 13.5 11.45 24.95 80
Onsite (Near ETP) 14.4 11.45 25.85 80
Onsite (Near Lab) 12.8 11.45 24.25 80
Onsite (Near 11.45 80
Electrical 12.5
substation) 23.95
Ostia 14.4 9.00 234 80




Chingudipal 15 6.5 21.5 80
Saruabil 15.8 4.00 19.8 80
OMC Colony 15.5 2.00 17.5 80
Mohulakhal 16.3 2.00 18.3 80
Giringamali 16.9 0.90 17.8 80
Ransol 16 0.40 16.4 80
Garamian 16.5 0.50 17 80

2.6.4. PREDICTED AMBIENT AIR QUALITY FOR IMPACT OF SO2

With available ambient air quality data and incremental concentrations computed through

mathematical modelling (Gaussian Plume) the following post project ambient air quality has

been predicted. The maximum GLC for SO, modelling will be 3.89 pg/m’.

TaBLE 8:S02 DISPERSION RESULTS

Location Background | Predicted Incremental | Post Project NAAQS
Concentration| Concentration SO2 Air Quality (pg/m3)
SO2 (ng/m3) (ng/m3) SO2 (ug/m3)

Onsite (Main Gate) 55 0.6 6.1 80
Onsite (Site Office) 56 0.6 6.2 80
Onsite (Near ETP) 54 0.6 6 80
Onsite (Near Lab) 53 0.6 59 80
Onsite (Near 0.6 80
Electrical 59
substation) 58
Ostia 56 0.2 53 80
Chingudipal 6.2 0.4 6.6 80
Saruabil 6.5 0.37 6.87 80
OMC Colony 6.4 0.35 6.75 80
Mohulakhal 6.7 0.08 6.78 80
Giringamali 6.7 0.30 80




Ransol 6.6 0.26 6.86 80

Garamian 6.8 0.20 80

2.7. MITIGATION MEASURES

Following mitigations will be implemented during the proposed project:

e Green areas will be developed within the premises. Plantation all around the periphery
of the plot will be done.

e Proper traffic management will be done, within the premises for smooth traffic
management.

e Proper stack height of 6 m from the reference level shall be provided in order to

minimize the GLC for DG sets.

2.8 DATA INTERPRETATION

The emission sources are broadly categorized as point, line and area sources, covering
industrial, vehicular and domestic sources, respectively. However, for the present study, air
pollution inventorization was only developed for point and line sources to establish the
contribution of project site and vehicular pollution to the regional burden of air pollution.

(Banerjee et al. 2011).

The ambient air quality standards and one hourly GLC values to run AERMOD for different
hours of the day have been used for calculating average 24 hourly GLC of the day. It is
evident from the table above that the maximum predicted increase in GLC of PM,, and PM, .
due to emission of the stack is 5.18 and 2.75 ug/m’ respectively. Maximum predicted
increase of SO, is found to be 3.89 pg/m’, and NO, is found to be 12.9 pg/m*.From the results
generated by AERMOD in the form of Isopleth and results of same in table above show that
the post-project air quality for PM,,, PM, ; SO,& NO, is within the limits for the core zone
and buffer zone as per the Ambient Air Quality standard NAAQS. The maximum GLC does

not have a significant impact on environment/ ambient air quality on sensitive receptors of
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the project. Appropriate Measures will be identified and proper installation of air control

devices will be done to control the source and impact of air pollution.
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Enclosure IX
Land Schedule



Certified that status of total land involved in the project (both forest & non-forest) as given in the
Table below is as per Government records as on 25.10.1980.

Abstract of Hal & Sabik land schedule as per Sabik Working Khatian of M/s Indian Metals & Ferro Alloys Limited for

Sukinda Mines (Chromite), Kaliapani under Sukinda Tahasil of Jajpur District.

SI No.| Name of Hal Land Particulars Name of Sabik Land Particulars
the Village the Village (as on 25.10.1980)
Non-Forest Forest Total _ Non-Forest Forest Total
1| Kaliapani | 4. g 57 - Ac. 288.52 Kaliapani Ac. 423 Ac.28429 | Ac.288.52
or or or or or
116.76 Ha. 116.76 Ha. 1.71 Ha. 115.05 Ha. 116.76 Ha.

L

10\

Revenue Inspector
Kankadapal

/(bw Lo

TAHASILDAR
SUKINDA




'~

Certified that status of total land involved in the project (both forest & non-forest) as given in the Table
below is as per the Government records as on 25.10.1980.

Hal & Sabik Co- relation land schedule of M/s- Indian Metals & Ferro Alloys Ltd. for Sukinda Mines (Chromite), Kaliapani

under Sukinda Tahasil of Jajpur District.

| Name of HAL LAND SCHEDULE SABIK LAND SCHEDULE (As on 25.10.1980)
.the Khata | Status Plot Kisam Total Area | Leased | Khata Status Plot No. Kisam Total Area | Leased
Village | N, No. of the plot. | area. | ' No. of the plot. area.
(inAc.) |[(InAc) (in Ac.) (In Ac.)
1 2 3 4 5 6 7 8 9 10 1 12 13
Kaliapani Sthitiban | 628 Biali 0.22 0.22 23 Sthitiban 217(p) Taila 3.19 0.22
49 | Sthitiban | 629 | Sarada-III 0.66 0.66 19 Sthitiban 218(p) Taila 1.61 0.66
55 AAA 502 | Patharbani Lall 1.11 40 Anabadi 428(p) Saljungle 52.50 1.11
55 AAA 627(p) | Patharbani 65.40 63.15 40 Anabadi 428(p) Saljungle 52.50 36.41
40 Anabadi 429(p) Rasta 1.38 0.56
40 Anabadi 430(p) Saljungle 186.00 26.00
. 11 Sthitiban 216(p) Taila 4.39 0.18
Ac. 63.15
55 AAA 641(p) | Patharbani’ 12.45 0.25 40 Anabadi 428(p) Saljungle 52.50 0.25
53 AAA 888(p) | Patharbani 66.38 13.10 40 Anabadi 435(p) Saljungle 120.00 6.52
40 Anabadi 437(p) Saljungle 567.00 5.78
41 Sarba 436(p) Rasta 2.44 0.80
sadharan Ac.13.10
55 AAA 889(p) | Patharbani 93.08 60.58 41 Sarba 436(p) Rasta 2.44 0.40
sadharan
40 437(p) Saljungle 567.00 52.98
40 Anabadi 435(p) Saljungle 120.00 7.20
Anabadi Ac.60.58
55 AAA 894(p) | Patharbani 221.46 108.80 40 | Anabadi 439(p) | Saljungle 277.50 108.80
Total area in Ac. 247.87 Total area in Ac. 247.87
PT.O




Name

of

Khata

Status

Total

| Leaséd

Ir(rha;ariNo.

Status

i’lof

Kisam

Totz;l Xrez:oi: |

Leased

PlotNo. | Ki
the No. Area of | area. No. the plot. area.
Village the plot. | (In Ac.) (in Ac.) (In Ac.)
(in Ac.)
1 2 3 4 5 6 7 8 9 10 11 12 13
B.F. - - - - - - - - - - - 247.87
Kaliapani| 55 AAA. 895(p) Patharbani | 80.63 5.80 40 Anabadi | 466(p) | Saljungle | Ac.540.00 5.80
55 AAA | 627/1011 (p) | Patharbani | 108.33 31.90 40 Anabadi | 426 | Saljungle | Ac.102.50 31.90
56 Sarba 691(p) Rasta 2.26 0.27 40 Anabadi | 428(p) | Saljungle Ac.52.50 Q27
sadharan

56 Sarba 892(p) Rasta 3.34 0.36 41 Sarba | 438(p) Rasta Ac.3.34 0.36

sadharan sadharan
56 Sarba | 627/1010(p) | Rasta 1.22 0.90 41 Sarba | 427(p) Rasta Ac.1.22 0.90

sadharan sadharan
57 Rakhit 488(p) Unnata 385 0.55 40 Anabadi | 428(p) | Saljungle Ac.52.50 0.55

Jojana
Jogya
58 |Nirmana & 630(p) Rasta 3.11 0.72 40 Anabadi | 428(p) | Saljungle Ac.52.50 0.72
paribahand -
eptt.

58 |Nirmana & 883(p) Rasta 2.84 0.15 41 Sarba | 436(p) Rasta Ac.2.44 0.15

paribahand sadharan

eptt.
Total Area in Ac. 288.52 Total Area in Ac. 288.52 B
or or
Total ML area :- 116.76 Ha. 116.76 Ha. 116.76 Ha.

Total Forest area as per Hal record :- Nil
Total Non-Forest area as per Hal Record. :- 116.76 Ha.
Total Forest area as per Sabik Record (as on 25.10.1980) :- 115.05 Ha.

Total Non-Forest area as per Sabik Record (as on 25.10.1980):- 1.71 Ha.
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