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S vedanta (Fachr)

OCM/ENV/ 1208 /2022 Dated: 30.11.2022
To,

The Joint Director(s)

Ministry of Environment, Forest & Climate Change,
Eastern Regional Office,

Bhubaneswar

Sub.:  Submission of Six-monthly compliance report to the conditions stipulated in the grant order
of Environmental Clearance (EC) pertaining to Ostapal Chromite Mines of M/s FACOR LTD.

Ref.: ECidentification No.-EC22B0010R120821, dated 04.04.2022

Dear Sir,

With reference to the captioned subject & cited reference, we are herewith submitting six monthly
compliance reports pertaining to Ostapal Chromite Mines of M/s. FACOR Ltd for the period from
April’2022 to Spetember’2022 for your kind perusal.

This is for your Kind information & necessary action.

Thanking You

Yours faithfully,
for Ferro Alloys Corporation Ltd.

S

MINES MANAGER
OSTAPAL CHROMITE MINES

Encl.: A/a

CC: (1) The Member Secretary SEIAA, ODISHA
(2) The Member Secretary, State Pollution Control Board, ODISHA

M/s. Ferro Alloys Corporation Ltd.
Registered Office:



Name of the Project
Project Code

EC Identification No.
Compliance Report

: Mining (Non-Coal)

: Apr'2022 to Sept’2022

: OSTAPALCHROMITEMINES, M/S.FACORLTD.

: EC22B0010R120821, dated 4.04.2022

SINo

Conditions

Compliance Status

Specific Conditions

The mine shall explore implementation of
membrane-based technology for removing
hexavalent chromium from tailing pond, Surface run
off & mine drainage water as proposed

In this connection, NIT, Rourkela has been engaged since Dt
18.12.2021 , to provide the suitable technology, vide P.O.
No. 4800020530

The mine shall submit copy of the letter to NIT.
Rourkela and their response thereof engaging them
for the purpose of reduction of hexavalent
chromium from tailing pond, surface run off, and
mine drainage to SEIAA within one month time
period

Engagement order to NIT Rourkela & their response is
already submitted to SEIAA . It is enclosed as Annexure -1

The mine shall submit copy of study report
conducted by NIT, Rourkela for the purpose of
reduction of hexavalent chromium iron tailing pond,
Source run off & mine drainage water once study is
Over and implement the recommendations of the

study. The project proponent shall submit
implementation & action plan report
to SEIAA

Copy of the final report is enclosed for reference as
Annexure- 2.

As per the final report all
precautions/recommendations are being implemented.

the

All the suggested precautions are being implemented and
maintained as follows: -
e Discharge of tailing in separate pond
e Impervious layer is laid at the bottom of the tailing
pond to prevent the mixing of tailing water to the
ground water.
e Proper SOP of tailing management is maintained.




Since, mining has already intersected the ground

water table; the steps proposed
augmentation of ground water resources are not
adequate. The project proponent shall put

adequate number of recharge pits beyond the zone
of influence based on a detailed hydro-geological
study. The project proponent shall submit the
measures to be undertaken for augmentation of
ground water resources along with action plan to
SEIAA within one month time period.

we have conducted a Hydrogeological study and based
upon the comprehensive report on ground water condition
we have augmented and implemented the
recommendations. As per the study the rain-water
harvesting structures are as follows:

e Check-Dams

¢ Garland Drains

e Settling Pit

* Roof Top Rainwater Harvesting

The measures of the ground water augmentation report
already submitted to SEIAA vide ref. No —
OCM/ENV/897/2022 dated — 30.04.2022 Annexure - 3

The mine shall take adequate measures to minimize
the discharge of waste water to Damsala nallah.

In addition to water supplying for irrigation, It is planned to
install one water treatment plant, so as to use the mine
wastewater for domestic purpose. So, that discharge to
Damasala nallah will be minimize.

Further, Afforestation will be done more than the proposal,
for which treated waste water will be used, as a result
discharge to Damsala Nallah will be minimized.

The detailed are mentioned in Annexure - 4

All the compliances submitted/ committed by PP
shall be strictly adhered to by them.

It is agreed & strictly followed.

Waste should be dumped on the earmarked sites
within the mining lease area and no waste should
be dumped outside the lease area

All the generated waste are being disposed inside the Mine
only per approved Mining Plan.
The details are enclosed in Annexure - 5




The Project Proponent shall start the plantation and
cover at least 50% of the proposed area under
plantation in the next 5 years. The density of the
plantation should not be less than 2500 saplings/Ha.
The species to be selected for the plantation should
be in consultation with local forest department or
any other expert agency engaged for the same. The
Project Proponent shall keep the record of saplings
planted survival rate area covered under plantation
location etc In addition to this gap filling needs to be
done to as and when require for maintaining the
density of plantation. The PP shall submit the drone
images of area before and after the plantation.
PP shall carry out pilot study for phyto remediation
of hexavalent chromium through IMMT CSIR.
Bhubaneswar.

The budget earmarked for the plantation shall be
kept in separate bank account and audited annually.
PP shall submit the detail such as photographs
(before & after with gee location date &time),
details of expert agency engaged details of species
planted, number of species planted survival rate
density of plantation and outcome of the pilot study
etc. to the Regional Office of MoEF & CC
Bhubaneswar and SEIAA Odisha before 1s July & 1
December of every year for the activities carried out
during previous year

Presently around 34 Ha./46% of the total area covered with
plantation. Density of the plantation is more than 2500/Ha.

Species are provided by local Forest Department. All the
data of sapling planted & survival rate is being recorded.

Drone image for before plantation has been enclosed in
Annexure No.-5A.

And IIMT CSIR, Bhubaneswar has been engaged to carry out
the Phyto remediation of hexavalent Chromium, enclosed
as Annexure No. -5A . To complete the project, it will take
one year. After getting the final result, it will be intimated.

All the details are mentioned in Annexure — 5A

Approval/permission of CGWA/SCWMA shall be
obtained before drawing ground water for the
project activities. State pollution control board
(SPCB) concerned shall not issue Consent to
Operate (CTO) till the project Proponent obtains
such permission.

NOC for the CGWA is applied for renewal on 22.07.2022 it is
approved by CGWB BBSR and now it is under approval from
CGWA Delhi.

The details are mentioned in Annexure - 6

10

The amount proposed under Corporate
Environment Responsibility (CER) head should be
kept in a separate bank account and should be
audited annually. The PP should annually submit the
audited statement and details of implementation of
CER activities along with proof of activities viz.
photographs (before & after with
geo-location date & time), purchase documents,
photographs & Geo-location of the infrastructures
facilities developed, etc. to the Regional Office of
MOoEF & CC Bhubaneswar and SEIAA, Odisha before
1st July & 1 December of every year for the activities
carried out during previous year.

Separate General Ledger Account & separate Cost center for
this fund has been maintained & which is also audited
annually.

Audit report along with all activities with supporting
documents will be submitted annually.




11

The amount (except occupational health) proposed
under Environmental Management Plan (EMP)
head should be kept in a separate bank account and
should be audited annually. The PP should annually
submit the audited statement
and detailed environment monitoring report along
with proof of activities viz photographs (before &
after with geo-location date & time), purchase
documents, sampling reports, photographs& Geo-
location of the infrastructures/facilities developed,
details of persons engaged in Environment
Management Cell etc. to the Regional Office of
MoEF & CC, Bhubaneswar and SEIAA, Odisha before
1%t July of every year for the activities carried out
during previous year.

Separate General Ledger Account & separate Cost centre for
this funds has been maintained & which is also audited
annually.

Audit report along with all activities with supporting
documents will be submitted annually.

12

The amount proposed under Occupational Health
plan head should be kept in a
separate bank account and should be audited

annually. The PP should annually
submit the audited statement and detailed
environment monitoring report along
with proof of activities viz. photographs (before &
after with geo-location date &
time), purchase documents, sampling reports,
photographs& Geo-location of the
infrastructures/facilities developed. details of
persons engaged in Environment

Management Cell etc. to the Regional Office of
MoEF & CC, Bhubaneswar and
SEIAA Odisha before 1st July of every year for the
activities carried out during
previous year

Separate General Ledger Account & separate Cost centre for
this fund has been maintained & which is also audited
annually.

Audit report along with all activities with supporting
documents will be submitted annually.

13

The Project Proponent shall set up an
Environmental Management Cell comprises
of persons having qualification and experience in
the field of environment along
with supporting staff. The details of the same needs
to be submitted to the SEIAA
Odisha within 3 months of the grant of EC

It is complied.
Environment Management cell is enclosed in Annexure — 7.
It is already submitted to SEIAA within the given timeline.

14

The Sub-Committee of SEAC will visit the site within

6 months from the date of
issue of Environmental Clearance to ensure
implementation of agreed measures

However either during the visit of the SEAC Sub-
committee and/or at any time if it
noticed that stipulated conditions on which EC is
granted is not in place or found
otherwise, steps will be taken for revocation of EC
granted

All the conditions are strictly being followed and
maintained.




15 The Project Proponent shall implement the short | NIT, Rourkela & IIMT, CSIR,-Bhubaneswar have been
term and long term measures proposed to be taken | engaged to carry out the study & to suggest the measure to
in order to get rid from the adversity of Cr (V) | pe taken for reduction of contamination.
contamination needs to be implemented and status
report of the same along with benefit occurred | All the measures suggested by NIR Rourkela have been
needs to be submitted to Regional Office of MoEF & | implemented. IIMT, CSIR study is under process, after
CO Bhubaneswar and SEAA Odisha annually. getting the suggestion, measures will be implemented.And

all the benefits will be intimated accordingly.

16 The Project Proponent shall keep a record of each | It is complied.
blasting viz. location, number of holes, delay | The record is being kept and maintained.
assigned of each hole, explosive quantity of each | The details are enclosed in Annexure - 8
hole, blasting pattern etc.

17 This Environmental Clearance (EC) is subject to | Itis complied
orders/ judgment of Hon'ble Supreme Court of
India, Hon ble High Court, Hon’ble NGT and any
other Court of Law, Common Cause Conditions as
may be applicable.

18 The Project proponent complies with all the | Complied.
statutory requirements and judgment | Letter submitted to Member secretary,
of Hon'ble Supreme Court dated 2nd August,2017 in | Vide letter No.: FACOR/Bhadrak/Legal/109/2022, Dated:
Writ Pettion (Civil) No. 114 of 2014 in matter of | 25.4.2022.

Common Cause versus Union of India & Or before
commencing the mining operations, if applicable to | The details are enclosed in Annexure - 9
the Project.

19 The State Government concerned shall ensure that | Complied.
mining operation shall not be commenced till the | Letter submitted to Member secretary,
entire compensation, levied, if any, forillegal mining | Vide letter No.: FACOR/Bhadrak/Legal/109/2022, Dated:
paid by the Project Proponent through their | 25.4.2022
respective Department of Mining & Geology in strict | The details are enclosed in Annexure - 9
compliance of Judgment of Hon’ble Supreme Court
dated 2nd August, 2017 in Write Petition (Civil) No.

114 of 2014 in matter of Common Cause versus
Union of India & Ors as may be applicable.

20 This Environmental Clearance shall become | It is not applicable as our lease area do not fall under and
operational only after receiving formal | wildlife area so NBWL clearance is not required.
NBW.L Clearance from MoEF & CC subsequent to the
recommendations of the
Standing Committee of National Board for Wildlife.
if applicable to the Project

21 This Environmental Clearance shall become | It is complied. We have obtained FC on 7th Feb 2006, from
operational only after receiving formal Forest | the Govt. of Odisha.

Clearance (FC) under the provision of Forest
Conservation Act 1980, if applicable to the project

The details are enclosed in Annexure - 10




22 Project Proponent (PP) shall obtain Consent to | CTE obtained on dated 31.03.2022.
Operate after grant of EC and | CTO Obtained on 28.06.2022 & valid till 31.03.2026
effectively implement all the conditions stipulated | The details are enclosed in Annexure - 11
therein. The mining activity shall
not commence prior to obtaining Consent to
Establish/ Consent to Operate from
the concerned State Pollution Control Board

23 The PP shall adhere to the provision of the Mines | It is complied.

Act. 1952, Mines and Mineral | The PP is strictly adhered to the provisioned to the Mines
(Development & Regulation), Act. 2015 and rules & | Act, 1952 & Mines and Mineral Act, 2015 & regulations
regulations made there under | made there under from time to time.

PP shall adhere to various circulars issued by

Directorate General Mines Safety

(DGMS) and Indian Bureau of Mines from time to

time

24 The Project Proponent shall obtain consents fromall | It is complied.
the concerned land owner before start of mining | The PP has obtain the consent from all concerned land
operations as per the provisions of MMDR Act 1957 | owners before starting of the mining operations.
and rules made there under in respect of lands
which are not owned by it. The details are enclosed in Annexure - 12

25 The Project Proponent shall follow the mitigation | There are no villages in the mine lease area.
measures provided in MoEF & CC's Office | However, EIA study has been carried out by domain expert.
Memorandum No 2-1013/57/2014-1A | (M). dated | And as per the suggestion of EIA study report, mitigative
29 October 2014 titled "Impact of mining activities | measures have been taken to avoid the “Impact of mining
on Habitations-issues related to the mining Projects | activities on Habitations” & villages in the Buffer one.
wherein Habitations and villages are the part of
mine lease areas or habitation and villages are
surrounded by the mine lease area"

26 The copies of the environmental clearance shall be | It is complied. It is Submitted to The Collector & District
submitted by the project proponents to the heads | Magistrate, Jajpur , The Sub-Collector, Jajpur, The
of the local bodies, panchayats and municipal | Tahasildar, Sukinda & The Sarapanch, Kaliapani on dated
bodies in addition to the relevant offices of the | 07.04.2022 for information.
government who in turn has to display the same foe
30 days from the date of receipt The details are enclosed in Annexure - 13

27 State Pollution Control Board shall be responsible | NA for PP.

for display of this EC letter at its
Regional office, District Industries Centre and
Collector's office/ Tahasildar's Office
for 30 days.




28

The Project Authorities should widely advertise
about the grant of this EC letter by printing the same
m at least two local newspapers, one of which shall
be in vernacular language of the concerned area.
The advertisement shall be done
within 7 days of the issue of the clearance letter
mentioning that the instant project
has been accorded EC and copy of the EC letter is
available with the State Pollution Control Board and
web site of the Ministry of Environment, Forest and
Climate Change
(www.environmentclearance.nic.in) A copy of the
advertisement may be forwarded to the concerned
MoEF & CC Regional Office for compliance
and record.

It is complied.
Advertisement have been published in two local
newspapers within 7 days of issue of the clearance letter.

Copy of the advertisement forwarded to the concerned
authority is enclosed as Annexure - 14

29

The Project Proponent shall inform the MoEF&
CC/SEIAA, Odisha for any change
in ownership of the mining lease. In case there is any
change in ownership or
mining lease is transferred than mining operation
shall only be carried out after
transfer of EC as per provisions of the para 11 of EIA
Notification, 2006 as
amended from time to time

There is no change in ownership.

Statutory Condition:

(i)

Air Quality Monitoring and preservation

30

The Project Proponent shall instal a minimum of 1 (one)
online Ambient Air Quality Monitoring Stations to
monitor critical parameters relevant for mining
operations, of air pollution viz PM10, PM25. NO2 CO and
SO2 etc. as per the methodology mentioned in NAAQS
Notification No. B-29016/20/90/POCIH dated 18 11.
2009 covering the aspects of transportation and use of
heavy machinery in the impact zone. The ambient air
quality shall also be monitored at prominent
places like office building canteen etc. as per the site
condition to ascertain the exposure characteristics at
specific places The above data shall be digitally displayed
within 03 months in front of the main Gate of the mine
site

1 Online AAQMS is installed to monitor the critical parameters
relevant for mining operations such as PM10, PM25. NO2 CO and
S02

AAQ Monitored is installed in other place & also digitally displayed
board placed in front of the main gate.

31

Effective safeguard measures for prevention of dust
generation and subsequent suppression (like
regular water sprinkling. metalled road construction
etc.) shall be carried out in areas prone to air
pollution wherein high levels of PM10 and PM2.5
are evident such as haul road, loading and unloading
point and transfer points. The
Fugitive dust emissions from each sources shall be
regularly controlled by installation of required
equipment/machineries and preventive
maintenance. Use of Suitable water-soluble

It is complied. Two nos. of water sprinkler (12 KL Capacity
each) have been engaged for regular sprinkling of water on
the as haul road, loading and unloading point.

Further, fugitive dust emission is being monitored regularly.
Preventive maintenance is being carried out regularly.

The details are enclosed in Annexure - 15




chemical dust suppressing agents may be explored
for better effectiveness of dust control system It
shall be ensured that air pollution level conform to
the standards prescribed by the MoEF & CC/ Central
Pollution Control Board

Water Quality Monitoring and Preservation

32

In case, immediate mining scheme envisages
intersection of ground water table, then
Environmental Clearance shall become operational
only after receiving formal clearance from CGWA. In
case, mining operation involves intersection of
ground water table at a later stage, then PP shall
ensure that prior approval from CGWA
and MoEF & CC is in place before such mining
operations. The permission for intersection of
ground water table shall essentially be based on
detailed hydro-geological study of the area.

NOC is obtained from CGWA. Vide Ref No.:
CGWA/NOC/MIN/REN/1/2021/6481.

The NOC is enclosed as Annexure - 6

33

Regular monitoring of the flow rate of the springs
and perennial nallahs flowing in and around the
mine lease shall be carried out and records
maintain. The natural water bodies and or streams
which are flowing in an around the village, should
not be disturbed. The Water Table shoud be
nurtured so as not to go down below the
pre-mining period. In case of any water scarcity in
the area, the Project Proponent has to provide
water to the villagers for their use. A provision for
regular monitoring of water table in open dug wall
located in village should be incorporated to
ascertain the impact of mining over ground water
table The Report on changes in Ground water level
and quality shall be submitted on six-monthly basis
to the Regional Office of the Ministry, CGWA and
State Groundwater Department/ State
Pollution Control Board

It is complied.
We don’t have any perennial nallahs in and around the
lease, we have only seasonal nallahs. There is no scarcity of
water, and the water table is in proper level. Further,
drinking water is provided to the nearby villages.

The details are enclosed in Annexure - 16




34

Project Proponent shall regularly monitor and
maintain records w.r.t. ground water level and
quality in and around the mine lease by establishing
a network of existing wells as well as new piezo-
meter installations during the mining operation in
consultation with Central Ground Water Authority/
State Ground Water
Department. The Report on changes in Ground
water level and quality shall be submitted on six-
monthly basis to the Regional Office of the Ministry.
CGWA and State Groundwater Department/ State
Pollution Control Board

Itis complied. Ground water level & quality being monitored
regularly. And report also submitted.

The details are enclosed in Annexure - 16

35

The Project Proponent shall undertake regular
monitoring of natural water course water
resources/ springs and perennial nallahs existing/
flowing in and around the mine lease and maintain
its records The project proponent shall undertake
regular monitoring of water quality upstream and
downstream of water bodies passing within and
nearby/ adjacent to the mine lease and maintain its
records. Sufficient number of gullies shall be
provided at appropriate places within the lease for
management of water PP shall carryout regular
monitoring wrt pH and included the same in
monitoring plan The parameters to be monitored
shall include their water quality vis a-vis suitability
for usage as per CPCB criteria and flow rate. It
shall be ensured that no obstruction and/ or
alteration be made to water bodies during mining
operations without justification and prior approval
of MoEF & CC SEIAA Odisha. The monitoring of
water courses/ bodies existing in lease area shall be
carried out four times in a year viz. pre-monsoon
(April-May), monsoon (august), post-monsoon
(november) and winter (january) and the record of
monitored data be sent regularly to ministry of
environment, forest and climate change and its
regional office, SEIAA, Odisha, Central Ground
Water Board, State Pollution Control Board and
central pollution control board. Clearly showing the
trend analysis on six-monthly basis.

It is complied. Water quality of Damasala Nallah is being
Monitored & report submitted.

The details of monitoring the upstream & downstream
water bodies are enclosed in Annexure — 17

There is no water bodies inside the lease area.Further, the
available pit seepage water & Ground water are being
monitored 4 times a year. Report of monitoring is being
submitted to the Board & Regional office of MoEF & CC.

36

Quality of polluted water generated from mining
operations which include Chemical Oxygen Demand
(COD) in mines run-off. acid mine drainage and
metal contamination in runoff shall be monitored
along with Total Suspended Solids
(TDS), Dissolved Oxygen (DO), pH and Total
Suspended Solids (TSS) The monitored data shall be
uploaded on the website of the company as well as
displayed at the project site in public domain, on a
display board, at a suitable

It is complied. One NABL accredited Lab. M/s visionteck Pvt
Ltd is engaged to ensure the quality of the mines discharge
water. And all the parameters mentioned are monitored.
Monitoring data uploaded in the Website:
https://www.facorgroup.in/esg/compliances/

And displayed through digital display board near main gate.

The details are enclosed in Annexure - 18



https://www.facorgroup.in/esg/compliances/

location near the main gate of the Company. The
circular No. J-20012/1 /2006 IA.ll (M) dated
27.05.2009 issued by Ministry of Environment,
Forest and Climate Change may also be referred in
this regard.

37

The project proponent shall construct retaining wall
and settling pond within the lease area. Further.
check dams shall be constructed at strategic
locations in which rain water passes in rainy season.
Quality of the mine drainage water shall be
monitored on real-time basis& also monitored
through NABL Lab. Mine drainage water shall be
used only after treatment through ETP for various
industrial uses

Retaining wall is constructed along the periphery of the
dump, settling pond is there in the lease also check dam is
constructed at strategic locations through which rain water
passes in rainy season.

Also the mine drainage water is monitored on real time
basics along with through NABL Lab and it is used for
industrial purpose only after treatment.

The details are enclosed in Annexure - 19

38

Detail design of the existing retaining wall and the
proposed for the expansion from a chartered Civil
Engineer shall be submitted within 6 months from
the date of issue of Environmental Clearance to
ensure that no silt after wash up & treatment
is escaped from the core/ buffer zone of the mines.

The existing retaining wall is certified from a Chartered Civil
Engineer. The Certificate is enclosed as Annexure — 20

Further, there is no proposal for retaining wall in the coming
mining plan period.

39

Project Proponent shall plan, develop and
implement rainwater harvesting measures on long
term basis to augment ground water resources in
the area in consultation with Central Ground Water
Board/ State Groundwater Department. A
report on amount of water recharged needs to be
submitted to Regional Office, MoEF& CC annually.

It is complied. Annual report on recharge amount will be
submitted to Regional office,MoEF, annually.

40

Industrial waste water(workshop and waste water
from the mine) should be properly collected and
treated in an ETP as proposed so as to conform to
the notified standards prescribed from time to time.
The standards shall be prescribed through Consent
to Operate (CTO) issued by concerned State
Pollution Control Board (SPCB) .The workshop
effluent shall be treated after its initial passage
through Oil and grease trap.

It is complied.All the industrial water are channelized and
properly collected and treated in an ETP. Qil & Grease trap
is also provided.

The details are enclosed in Annexure - 18

41

The water balance/water auditing shall be carried
out and measure for reducing the consumption of
water shall be taken up and reported to the
Regional Office of the MoEF & CC and State
Pollution Control Board.

It is complied. The water balance chart is maintained and
monitored on monthly basics. And the action plan for the
reduction of water is made and submitted to the MoEF &
SPCB.

The details are enclosed in Annexure - 21




Noise and Vibration Monitoring Prevention

42

The peak particle velocity at 500m distance or within the
nearest habitation whichever is closer shall be
monitored periodically as per applicable DGMS
guidelines.

A scientific study on ground vibrational effects of
blasting is carried out by NIT Rourkela periodically.
Also it is being monitored by instrument (Micro Mate)
internally.

The details are enclosed in Annexure - 22

43

The illumination and sound at night at project sites
disturb the villages in respect of both human and animal
population. Consequent sleeping disorders and stress
may affect the health in the villages located close to
mining operations. Habitations
have a right for darkness and minimal noise levels at
night. PPs must ensure that the biological clock of the
villages is not disturbed; by orienting the floodlights/
masks away from the villagers and keeping the noise
levels well within the
prescribed limits for day /night hours.

It is Complied. Noise monitoring is done by VisionTek
both in day and night and the noise limit falls under the
prescribed standards

The details are enclosed in Annexure - 23

44

The Project Proponent shall take measures for control of
noise levels below 85 dBA in the work environment The
worker engaged in operations of HEMM, etc. should be
provided with ear plugs /muffs. All personnel including
laborers working
in dusty areas shall be provided with protective
respiratory devices along with adequate training,
awareness and information on safety and health aspects.
The PP shall be held responsible in case it has been found
that workers/ personals/laborers are working without
personal protective equipment.

It is compiled.
Noise level is being monitored and it shows below the
prescribed limits. All the workers are working in HEMM
are provided with ear plugs and the workers working in
dusty are provided with protective respiratory devices.

The details are enclosed in Annexure - 23

Mining Plan

45

The Project Proponent shall adhere to the working
parameters of mining plan which was submitted at the
time of EC appraisal wherein year-wise plan was
mentioned for total excavation ie. quantum of mineral,
waste over burden inter burden and top soil etc. No
change in basic mining proposal like mining technology
total excavation, mineral & waste production, lease area

and scope of
working (viz method of mining. overburden & dump
management, O.B & dump mining, mineral

transportation mode. ultimate depth of mining etc) shall
not be carried out without prior approval of the Ministry
of Environment Forest and Climate Change which entail
adverse environmental impacts,even if it is a part of
approved mining plan modified after grant of EC or
granted by State Govt in the form to Short Term Permit
(STP), Query license or any other name.

It is complied.
Mining activities is being carried out as per the
approved mining plan. There is no such changes, and in
case of any changes, prior permission/approval will be
taken from MoEF & CC.

The details are enclosed in Annexure - 24




46

The Project Proponent shall get the Final Mine Closure
Plan along with Financial Assurance approved from
Indian Bureau of Mines/Department of Mining &
Geology as required under the Provision of the MMDR
Act 1957 and Rules/Guidelines made there under. A copy
of approved final mine closure plan shall be Submitted
within 2 months of the approval of the same from the
competent authority to the concerned Regional Office of
the Ministry of Environment, Forest and Climate Change
for record and vernfication

It is not applicable, as there is no FMCP required now.

47

The land-use of the mine lease area at various Stages of
mining scheme as well as at the end-of-life shall be
governed as per the approved Mining Plan. The
excavation vis-a-v backfilling vis-a-vis backfilling in the
mine lease area and corresponding afforestation to be
raised in the reclaimed area shall be governed as per
approved mining plan. PP shall ensure the monitoring
and management of rehabilitated areas until the
vegetation becomes self-sustaining. The compliance
status shall be submitted half-yearly to the MoEF & CC
and its concerned regional Office/ SEIAA, Odisha

It is not Applicable presently. There is only one active
open cast pit. So, no back filling is done.

Further, land use area is also governed as per the
approved Mining Plan.

Land Reclamation

48

The Overburden (0.B.) generated during the mining
operations shall be stacked at earmarked OB dump
site(s) only and it should not be kept active for a long
period of time. The physical parameters of the OB dumps
like height, width and angle of slope shall be governed as
per the approved Mining Plan as per the
guidelines/circulars issued by D.G.M.S. w.r.t. safety in
mining operations shall be strictly adhered to maintain
the stability of top soil/OB dumps. The topsoil shall be
used for land reclamation and plantation.

Itis complied. The OB generated is stacked in OB dump
site with proper height, width and angle of slope as per
the approved mining plan.

All the generated top soil is used for afforestation
purpose.

The details are enclosed in Annexure - 24

49

The reject/waste generated during the mining
operations shall be stacked at earmarked waste dump
site(s) only. The physical parameters of the waste dumps
like height, width and angle of slope shall be governed as
per the approved Mining
Plan as per the guidelines/circulars issued by DGMS w.r.
safety in mining operations shall be strictly adhered to
maintain the stability of waste dumps.

It is complied.
The OB generated during the mining operation is
stacked at the OB dump site which is having proper
height, width and angle of slope as per the approved
mining plan & other circulars.

The details are enclosed in Annexure - 24

50

The reclamation of waste dump sites shall be done in
scientific manner as per the Approved Mining Plan cum
Progressive Mine Closure Plan.

It is being followed.




51 The slope of dumps shall be vegetated in scientific | Itis complied.
manner with stable native species to maintain the slope | We use geo-textile & silpaulin to prevent erosion &
stability. Prevent erosion and surface run off. The | surface run-off. Also the geo-textile & silpaulin helps
selection of local species regulates local climatic | to stabilize the dump by preventing the rain water to
parameters and help in adaptation of plant species to | percolate in the dump.
the microclimate. The gullies formed on slopes should be | In long term effect these Geo-Textile decompose with
adequately taken care of as it impacts the overall | the soil and makes the soil more fertile which in turns
stability of dumps. The | acts as a manure for the plants planted in the benches
dump mass should be consolidated with the help of | of the dump.
dozer/ compactors thereby ensuring  proper r——— €T
filling/levelling of dump mass. In critical areas, use of geo i ( = -
textiles/geo-membranes / clay inners/ Bentonite etc. Jl
shall be undertaken for stabilization of the dump.

GEOTEXTILES USED ON DUMP TERRACES
The details are enclosed in Annexure - 25

52 The Project Proponent shall carry out slope stability | Itis complied. Slope Stability study has been conducted
study in case the dump height is more than 30 meters. | by CIMFR,Dhanbad. And report is already submitted to
The slope stability report shall be submitted to | the MoEF & SEIAA
concerned regional office of MoEF & CC. Govt. of India, | The details are enclosed in Annexure - 26
Bhubaneswar as well as SEIAA,

Odisha.

53 Catch drains, settling tanks and siltation ponds of | Itis complied.
appropriate size shall be constructed around the mine | We have already implemented catch drains & settling
working, mineral yards and topsoil/OB /waste | ponds of appropriate size to prevent runoff of water
dumps to prevent runoff of water and flow of sediments | and flow of sediments directly into the water bodies.
directly into the water bodies (Nallah/ River Pond etc.).

The collected water should be utilized for watering the | Further, all the drains & settling ponds are being
mine area, roads, green belt development, plantation | desilted regularly.

etc. The drains/sedimentation sumps etc. shall be de | The details are enclosed in Annexure - 19

silted  regularly,  particularly after  monsoon

season, and maintained properly.

54 Check dams of appropriate size, gradient and length shall | It is complied.
be constructed around mine pit and OB dumps to | Check-dams of appropriate size, gradient and length is
prevent storm run-off and sediment low into adjoining | constructed around mine pit, OB Dump & garland
water bodies. A safety margin of 50% shall be kept for | drain, here to arrest the slime/suspended solid
designing of sump | particles flowing through the streams.
structures over and above peak rainfall (based on 50 | Considering peak rainfall, the surface run off study has
years data) and maximum discharge in the mine and its | been conducted by domain expert, the settling pond &
adjoining area which shall also help in providing | others measures are designed & constructed
adequate retention time period thereby allowing proper | accordingly.
settling of sediments/ silt | The details are enclosed in Annexure - 19
material. The sedimentation pits/ sumps shall be
constructed at the corners of the garland drains.

55 Storm water and leached water for treatment shall be | It is complied. Storm Water drains are there where

led in separate pipes and where required, retaining wall,
settling pond and check dam shall be constructed within
the lease hold area for conservation of rainwater and
prevention of soil loss.

required & retaining wall, settling pond & check dam
are constructed in the lease hold area.

The details are enclosed in Annexure - 19




56 The top soil, if any, shall temporarily be stored at | Itis complied.
earmarked site(s) within the mine lease only and should | There is no generation of top soil during the period
not be kept unutilized for long. The physical parameters | April’22 to Sept’22. All the generated top soil is utilized
of the top soil dumps like height, width and angle of | for afforestation purpose.
slope shall be governed as per
the approved Mining Plan and as per the guidelines | The details are enclosed in Annexure - 24
framed by DGMS w.r.t. safety in mining operations shall
be strictly adhered to maintain the stability of dumps.
The topsoil shall be used for land reclamation and
plantation purpose

57 The mining lease holder shall, after ceasing mining | It is NA for us as of now
operations undertake regrassing the mining area and | It will be taken care as per after ceassion of Mining
any other area which may have been disturbed due to | activities in consultation with competent authority.
their mining activities and restore the land to a condition
which is fit for growth of fodder, flora, fauna etc.

58 Slope study by an expert of repute of water dumps to be | It is complied. Slope Stability Study is conducted, and
done and submitted within six months from the date of | the report already submitted SEIAA.
issue of EC to SEAC/SEIAA The details are enclosed in Annexure - 26

vi TRANSPORTATION

59 No Transportation of the minerals shall be allowed in | Transportation is being carried out on the same road as

case of roads passing through transportation of the
minerals leaving an adequate gap (say at least 200
meters) .so that the adverse impact of sound and dust
along with chances of accidents could be mitigated. All
costs resulting from widening and strengthening of
existing public road network shall be borne by the PP in
consultation with nodal
State Govt. Department. Transportation of minerals
through road movement in case of existing village/ rural
roads shall be allowed in consultation with nodal State
Govt. Department only after required strengthening
such that the carrying capacity of roads is increased to
handle the traffic load. The pollution due to
transportation load on the environment will be
effectively controlled and water sprinkling will also be
done regularly .Vehicular emissions shall be kept under
control and regularly monitored. Project should obtain
Pollution Under Control (PUC) cetificate for all the
vehicles from authorized pollution testing centers

used before the expansion i.e TOMKA-MANGALPUR
Highway. Road connecting to TOMKA-MANGALPUR
highway, is being always maintained to avoid dust
generation.

Further, water sprinkling is being carried out to
mitigate the dust generation. An amount of 180 Crore
is already sanction for the same road to widen &

strengthen it, from DMF.
II

61612!89 QG?PSIGQ ¢l® 62@ 9‘1’]‘8 SG?IG‘

And also, another bridge connecting to Mines
transportation road is already under construction.

Jyiaad dalpya

All the vehicle used for mines & vehicle carrying mineral
having valid PUC Certificates which are ensured
regularly.




60

The Main haulage road within the mine lease should be
provided with a permanent water arrangement for dust
suppression. Other roads within the mine lease should
be wetted regulary with tanker-mounted water
sprinkling system. The other areas of dust generation like
crushing zone, material transfer points, material yards
etc. should invariably be provided with dust suppression
arrangements. The air pollution control equipments like
bag filters, vacuum suction hoods, dry fogging system
etc. shall be installed at Crushers, belt-conveyors and
other areas prone to air pollution. The belt conveyor
should be fully covered to avoid generation of dust while
transportation. PP shall take necessary measures to
avoid generation of fugitive dust emissions.

For dust suppression system, we are having two
permanent mobile water tankers which sprinkles out
the water in the haul roads regularly in a scheduled
way.For water supplying , one fixed water point is also
provided.

Other than that we have 4 AAQMS located at different
locations of the mine which monitors the quality of the
ambient air.
There is no transportation being carried out through
belt conveyor. So, it is not applicable.

The details are enclosed in Annexure - 27

61

The pollution due to transportation load on the
environment will be effectively controlled and water
sprinkling will also be done regularly. Vehicular
emissions shall be kept under control and regularly
monitored. Project should obtain Pollution under
Control (PUC) certificate for all the vehicles from
authorized pollution testing centers.

Complied.

It is done effectively and in a controlled manner. Also
water sprinkling is done regularly. PP has also obtained
PUC for all the vehicles from authorized pollution
testing centres.

The details are enclosed in Annexure - 27

62

Haulage road shall be developed and maintained
perennially and perpetually by the proponent in
construction with the concerned authority of the Govt.
and to this effect, the proponent shall submit an
undertaking in form of a legal affidavit.

The haulage road is developed and maintained
regularly.
Legal affidavit is attached.

The details are enclosed in Annexure - 28

63

Traffic Density study if not done by domain expert, then
the expert to be ratified/ authenticated by domain
expert and submitted within a month time.

It is complied.
Traffic density study has been conducted by domain
expert & submitted along with final EIA.

The details are enclosed in Annexure - 29




Vil Green Belt

64 | The Project Proponent shall develop greenbelt in 7.5m | It is complied.
wide safety zone all along the mine lease boundary as | Green belt (Plantation) has been developed all along
per the guidelines of CPCB in order to arrest pollution | the mining lease boundary.
emanating from mining operations within the lease. The | As per forest act all along the forest boundary line 7.5
whole Green belt shall be | m safety zone is there.
developed within first 5 years starting from windward T T T T o Ty
side of the active mining area The development of T T
greenbelt shall be governed as per the EC granted by the
Ministry irrespective of the stipulation made in approved
mine plan

65 | The Project Proponent shall carryout plantation/ | Itis complied.
afforestation in backfilled and reclaimed area of mining
lease, around water body. Along the roadsides, in Community Plantation programme are being carried
Community areas etc. by planting the native species in out with consultation of Forest Department & Gram
consultation with the State | Panchayat.
Zz\r;?:)pr?wzz?crfjr:s::t/meAr:gtr/lc;Jrlit;::IeWZEZ?SE(SQZ’U::;:/I Sufficie.nt funds provision is there to take care of the
Gram Panchayat such that only those species be selected plantation.
which are of use to the local people. The CPCB guidelines
in this respect shall | The details are enclosed in Annexure — 29 A
also be adhered. The density of the trees should be
around 2500 saplings per Hectare Adequate budgetary
provision shall be made for protection and care of trees

66 | The Project Proponent shall make necessary alternative | It is not applicable as there is no grazing land within the

arrangements for livestock feed by developing grazing
land with a view to compensate those areas which are
coming within the mine lease The development of such
grazing land
shall be done in consultation with the State Government.
In this regard, Project proponent should essentially
implement the directions of the Hon'ble Supreme Court
with regards to acquisition of grazing land. The sparse
trees on such grazing ground, which provide mid-day
shelter from the scorching sun, should be scrupulously
guarded/protected against felling and plantation of such
trees should be promoted.

lease area.




67 The Project Proponent shall undertake all precautionary | Wild life Conservation plan has been prepared by
measures for conservation and protection of | accredited Consultant and It is approved from the
endangered flora and fauna and Schedule-l species | office of the principle chief conservation of forest.
during mining operation. A Wildlife Conservation Plan
shall be prepared for the same clearly delineating action | Approval Ref Vide No.: 10183/CWLW-FDWC-FD-0033-
to be taken for conservation of flora and fauna. The Plan | 2022, dated 11.11.2022.
shall be approved by Chief Wild Life Warden of the State
Govt. and implemented in consultation with the State
Forest and Wildlife  Department. A  copy | The copy of the approval is enclosed as Annexure - 30
of Wildlife Conservation Plan and its implementation
status (annual) shall be
submitted to the Regional Office of the Ministry.

VIII | Public Hearing and human health issues

68 | The Project Proponent shall appoint an Occupational | One Occupational Health specialist (Dr. Parameswar
Health Specialist for Regular | Sethi) is appointed as per DGMS guideline. Check-up
as well as Periodical medical examination of the workers | are under taken once in six month & necessary
engaged in the mining activities as per the DGMS | preventive measures are taken.
guidelines. The records shall be maintained properly. PP | Status report is sent to MoEF & DGMS on half-yearly
shall also carryout Occupational health check-ups in | basis.
respect of workers which
are having ailments like BP, diabetes, habitual smoking,
etc. The check-ups shall be undertaken once in six
months and necessary remedial preventive measures be
taken. A status report on the same may be sent to MoEF
& CC Regional Office and DGMS on half-yearly basis.

69 | A commitment in form of an undertaking for periodical | All the employees & local people are being undertaken

occupational health check-up of the employee and the
local people shall be done through an occupational
health expert.

for periodical health check up through an occupational

e
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70

The Project Proponent must demonstrate commitment
to work towards Zero Harm from their mining activities
and carry out Health Risk Assessment (HRA) for
identification workplace hazards and assess their
potential risks to health and determine appropriate
control measure to protect the health and wellbeing of
workers and nearby community. The proponent shall
maintain accurate and systematic records of the
HRA.The HRA for neighbourhood has to focus on Public
Health Problems like Malaria Tuberculosis. HIV,
Anaemia, Diarrhoea in children under five respiratory
infections due to bio-mass cooking. The proponent shall
also create awareness and educate the nearby
community and workers for Sanitation Personal
Hygiene, Hand washing not to defecate in open, Women
Health and Hygiene (Providing Sanitary Napkins), hazard
of tobacco and alcohol
use. The Proponent shall carryout base line HRA for all
the category of workers and thereafter every five years.

The PP is committed to work for zero harm from the
mining activities and carrying out appropriate
measures for Risk assessment and identification of
workplace hazards and asses the potential risks for
health and taking appropriate control measures to
protect the health of workers and the near by
community. The PP is conducting HRA among the
neighbourhoods to focus on malaria, Dengue,
Tuberculosis, HIV, Anaemia, Diarrhoea and ARIs in
children and adults. Regular awareness program is
being conducted in the nearby villages for sanitization,
personal hygiene, hand washing, not to defecate in
open places, women health, hazards of smoking
tobacco, drinking alcohol. Awareness program are
being taken for control of malaria and Dengue and
Tuberculosis.




71

The Proponent shall carry out Occupational health
surveillance which be a part of RA and include Biological
Monitoring where practical and feasible and the tests
and investigations relevant to the exposure (e g for Dust
a XRay chest,For Noise Audiometric; for Lead Exposure
Blood Lead, For Welders Full Ophthalmologlo
Assessment; for Manganese Miners a complete
Neurological Assessment by a Certified Neurologist, and
Manganese (Mn) estimation in Blood; For Inorganic
Chromium-Fortnightly skin inspection of hands and
forearme by a responsible person. Except routine teste
all tests would be carried out in a Lab accredited by
NABH. Records of Health Surveillance must be kept for
30 years, including the results of and the records of
Physical examination and tests. The record of
exposure due to materials like Asbestos, Hard Rock
Mining, Silica, Gold, Kaolin, Aluminium, Iron,
Manganese, Chromium, Lead, Uranium need to be
handed over to the Mining Department of the State in
case the life of the mine is less than
30 years. It would be obligatory for the State Mines
Departments to make arrangements for the safe and
secure storage of the records including X-Ray. Only
conventional X-Ray will be accepted for record purposes
and not the digital one).
X-Ray must meet ILO criteria (17 xl4 inches and of good

quality)

The PP has taken necessary steps to carry out
occupational health surveillance for works engaged in
mines activities like audiometric tests for
blasters(noise), x-ray chest for hexavalent chromite
exposure, fortnightly skin inspection by Medical officer
of our dispensary. All the routine examination of stool,
urine, sputum and chest x-ray are being done in every
six months for food handlers, the PP is taking steps for
chest x-ray, examination of sputum, stool, audiometric
test and full lung function test for blasters and full
opthalmolocal tests for Drivers and Operators.




72

The Proponent shall maintained a record of performance
indicators for workers
which includes
(a) there should not be a significant decline in their Body
Mass Index and it should stay between 18.5-24.9
(b) the Final Chest X-Ray compared with the base line X-
Ray should not show any capacities
(c) At the end of their leaving job there should be no
Diminution in  their Lung Functions Forced
Expiratory Volume in one second (FEV1),Forced Vital
Capacity (FVC), and the ratio) unless they are smokers
which has to be adjusted, and the effect of age,
(d)their hearing should not be affected. As a proof an
Audiogram (first and last need to be presented),
(e) they should not have developed any Persistent Back
Pain Neck Pain, and the movement of their Hip, Knee and
other joints should have normal range of movement,
(f) they should not have suffered loss of any body part.
The record of the same should be submitted to the
Regional Office, MoEF & CC annually along with details
of the relief and compensation paid to workers having
above indications

All the employees are being examined before
appointment in the mining activities by an occupational
specialist. The PP is maintaining a record of
performance indicators for workers which include their
Body Mass index, chest x-ray etc.

73

The Project Proponent shall ensure that Personnel
working in dusty areas should wear protective
respiratory devices and they should also be provided
with adequate training and information on safety and
health aspects

It is complied.

A quarterly monitoring is done upon the dust fall
analysis the details is attached. Also person working in
dusty area wears protective respiratory devices during
work.

74

Project Proponent shall make provision for the housing
for workers/labors or shall construct labor camps
within/outside (company owned land) with necessary
baslc infrastructure/ facilities like fuel for cooking,
mobile toilets, mobile STP, safe drinking water, medical
health care, creche for kids etc. The housing may be
provided in the form of temporary structures which can
be removed after the COmpletion of the project related
infrastructure. The domestic waste water should be
treated with STP in order to avoid contamination of
underground water

All most all the workers/labors are coming from local
area. So, colony is not required for them.




75

The proponent shall implement the mitigative measures
as suggested in the Study Report on effect of chromite
mines to nearest human habitation

The mitigative measures have been to protect from
chromium mines to nearest human habitation.

Corporate Environment Responsiblitiy (CER)

76

As per the MoEF & CC, Govt. of India Office
Memorandum dated 30,.09.2020, the project proponent
is enquired to prepare and implement Corporate
Environment Responsibility (CER) Plan. The activities
proposed under CER shall be restricted to the affected
area around the project. The company shall undertake
all relevant
measures for improving the socio-economic conditions
of the surrounding area. CSR activities shall be
undertaken by involving local villages and
administration. The activities proposed for CER shall be
implemented and to be completed within
three years and annual report of implementation of the
same along with documentary proof viz. photographs,
purchase documents, latitude & longitude of
infrastructure developed & road constructed needs to
be submitted to Regional
Office MoEF & CC annually along with audited statement
and to the District Collector. It should be posted on the
website of the project proponent.

CER action plan has been prepared and submitted in
EIA. Activities proposed under CER is restricted to only
affected area.

All the improvement is being undertaken by involving
local community.

S5
All the CER proposal will be completed within the
timeline. Work is under progress and it is a continuous
process and the report will be submitted to MoEF &
CC and district collector at year end. And the same will
be posted in website.

77

Action plan for implementing EMP and environmental
conditions along with responsibility matrix of the
company shall be prepared and shall be duly approved
by competent authority. The year wise funds earmarked
for environmental
protection measures shall be kept in separate account
and not to be diverted for any other purpose. Year wise
progress of implementation of action plan shall be
reported to the Regional Office of MoEF & CC,
Bhubaneswar, SPCB Odisha
along with the Six Monthly Compliance Report.

EMP action plan to be prepared & approved from
competent authority & implemented accordingly.
Year wise funds earmarked is kept in separate account
provision.After year end the progress plan will be
submitted.

The details are enclosed in Annexure - 31

Miscellaneous

78

The Project Proponent shall prepare digital map (land
use & land cover of the entire lease area once in five
years purpose of monitoring land use pattern and submit
a report to concerned Regional Office of the MoEF & CC

It is complied.

We are having a digital map for the entire lease and
submitted to IBM. The details of the land use pattern
are attached

The details are enclosed in Annexure - 32

79

The Project Authorities should inform to the Regional
Office regarding date of financial closures and final
approval of the project by the concerned authorities and
the date of start of land development work.

It is NA as of now.
Currently the mines is in running condition and
therefore, the final closer is not required.

80

The project proponent shall establish a solar power plant
with 30KVA capacity within the lease area as proposed.

As there is no colony inside the lease, so persons are
staying outside the lease area where there in solar
power plant installed which is 40 KVA




81 It shall be mandatory for the project management to | It is being complied.
submit six 06 monthly compliance reports on post | The six monthly compliance report is submitted along
environmental monitoring in respect of the stipulated | with all the environment monitoring report.
terms and conditions in this Environmental Clearance to | And it is also uploaded in the website.
the State Environment
Impact Assessment Authority (SEIAA) Odisha. SPOB&

Regional Office of the Ministry of Environment & Forest.
Odisha in hard and soft copies on 1 June and 1 December
of each calendar year .The proponent shall also upload
the

Compliance report including results of monitored data as
applicable in the website of the Ministry for monitoring
of EC Conditions

82 The environmental statement for each Financial year | It is being complied.
ending 31 March in Form-V as mandated to be submitted | It is uploaded in the website before the FY ending 31st
by the project proponent to the Odisha State Polluton | march
Control Board as prescribed under the Environment | Website link:
(Protection) Rules 1986, as amended subsequently, shall | https://www.facorgroup.in/esg/compliances/
also be put on the website of the company along with
the status of compliance of EC conditions and shall also | Also the Environment Statement copy is attached.
be sent to the respective to the MoEF & COC & its
concerned Regional Office, Central Pollution | The details are enclosed in Annexure - 33
Control Board and State Pollution Control Board.

83 The proponent shall submit/upload six monthly reports | It is complied.
on the status of compliance of the stipulated | After Submitting the six monthly compliance report for
Environmental Clearance conditions, including results of | the period April'22 to September'22 ,it is uploaded in
monitored data on their website and shall update the | the website & it is uploaded periodically, and same is
same periodically. It shall simultaneously be sent to the | also submitted to RO, MoEF CC.

Regional Office of MoEF &CC, Govt. of India, the | All the critical parameters are monitored and also
respective Zonal Office of CPCB and the SPCB. The | displayed near main gate.
criteria pollutant levels namely: SPM, RSPM, SOz. NOx
(ambient levels as well as stack emissions) or critical
sectoral parameters, indicated for the project shall be
monitored and displayed at a convenient location near
the main gate of the company in the public
domain
84 | The Project Proponent shall submit six monthly | It is complied.
compliance reports on the status of the implementation | Six monthly compliance report is submitted to MoEF &
of the stipulated environmental safeguards to the MoEF | CC & its concerned RO, SEIAA OSPCB & CPCB
&CC & its concerned Regional Office, SEIAA, Odisha,
Central Pollution Control Board and State Pollution
Control Board
85 | The SEIAA, Odisha may revoke or suspend this EC. if | It is complied.
implementation of any of the above conditions is not | All the implementations are as per the standards &
satisfactory. The SEIAA, Odisha reserves the right to alter | satisfactory.
modify the above conditions or stipulate any further
condition in the interest
of environment protection.
86 | The project proponent shall augment infrastructure on | It is being implemented as per action plan.

drinking water, health care




and education in nearby villages as per time bound
action plan submitted

87 | The project proponent shall obtain permission from | It is complied.
DGMS under 106(2b) to carry out blasting operation | We have obtained the blasting permission
within the lease area.
The details are enclosed in Annexure - 34
88 | The site will be visited by the sub-Committee of SEAC | It is complied.
after six months to review the progress of | Allthe condition mentioned are implemented & strictly
recommendations of SEAC on specific conditions followed
89 | The concerned Regional Office of the MoEF & CC shall | It is complied.
randomly monitor compliance of the stipulated | Itis ensured to extend the full support to the authority
conditions. The project authorities should extend full | as per their requirement.
cooperation to the MoEF & CC officer(s) by furnishing
the requisite data
information / monitoring reports
90 | The above conditions will be enforced inter alia, under | It is being complied.
the provisions of the water Prevention & Control of
Pollution Act 1974, the Air (Prevention & Control of
Polution) Act 1981, the Environment (Protection) Act
1986 and the Public
Lability insurance Act, 1991 along with their
amendments and rules made there under and also any
other orders passed by the Hon'ble Supreme Court of
India High Court and any other Court of Law relating to
the subject matter
91 | This Environmental Clearance (EC) is subject to No appeal filed against this Environment Clearance in
orders/judgment of Hon'ble Supreme Court of India, the National Green Tribunal. Hence complied.
Hon'ble High Court. Hon'ble NGT and any other Court of
Law, Common Cause Conditions as may be applicable
92 | Any appeal against this environmental clearance shall No appeal filed against this Environment Clearance in

lie with the National Green Tribunal if preferred. within
a period of 30 days as prescribed under Section 16 of
the National Green Tribunal Act, 2010

MINES MANAGER

OSTAPAL CHROMITE MINES

the National Green Tribunal. Hence complied.
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FERRO ALLOYS DIVISION

OCM/ENV/ 885 /2022 Date: 25/04/2022

To
The member Secretary,
SEIAA, Bhubaneswar.

SUB: Letter/Po handed over to NIT Rourkela to carry out reduction of hexavalent chromium
from tailing pond, surface run off and mine discharge water of Ostapal Chromite Mine M/s
FACOR Ltd.

Ref:  Environment Clearance No - 66461/75-MINB1/02-2022 dated on — 3.02.2022, Special
Condition Point No — 2

Dear Sir,

We would like to intimate that we have engaged NIT Rourkela since 13.12.2022 to carry out the

reduction of hexavalent chromium from tailing pond, surface run off and mine discharge water vide

PO No: 4800020530, PO delivery priod is 31.07.2022.

In response to our PO handover/Supply, the work has been carried out by NIT, Rourkela and

submitted one interim report. But final result yet to received.

After obtaining the final report we will submit the same.

e Annexure 1 —Purchase Orde (PO)
e Annexure 2 — Response Letter of NIT Rourkela

This is for your kind information

Thanking You

Yours faithfully,
Ferro Alloys Corporation Limited

\

Head Environment

VEDANTA LIMITED (Formerly known as Sesa Sterlite Limited/Sesa Coa Limited)

Ferro Alloys Corporation Limited, Charge Chrome Plant, D.P. Nagar, Randia - 756 135,Dist. Bhadrak,
odisha, India. Phone : 04784 240320/240347 /240272, FOX : 04784 2404824.

E-Mail : Facor.corporate@vedanta.co.in | wWebsite : www.facorgroup.in

CIN : U45201OR1955PLC008400


ANNEXURE NO-1
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= transtorming elements FERRO ALLOYS CORPORATION LIMITED
D.P Maegar.Randia-7536135, Dist- Bhadrek
Odishz, INDIA. Phone: 06784 240320/240347/240272,
Fax: 06784 240626.E-Mail: facor.corpcrate@vedanta.co.in
CIMN: LA 201 CR1355PLCOOEA00

PURCHASE ORDER Page : 1 of 96

PO Number : 4800020530
PO Date : 13.12.2021
Vendor Code : 734607
Vendor Name : National Institiute of Technology
Vendor Address :SRICCE OFFICE, 2nd floor,NIT C

ROURKELA - Orissa, 769008

India.

Your Reference

VALID FROM : 13.12.2021
Our Reference

VALID TO : 31.07.2022
PO Currency :Indian Rupee
PO Validity :13.12.2021 To 31.07.2022
Delivery Place : OSTAPAL

KALIAPANI JAJPUR Orissa 755047 India

I) PO CONFIRMATION/ACKNOWLEDGEMENT :

You shall receive an email confirmation after release of each Purchase Order from our
end. Email will provide you a link, from which you can log into SRM portal and view
and/or download the PO. For downloading or saving the PO, please click on "PRINT"
option. Immediately after receipt of PO, you have to provide "CONFIRMATION" to all
items. Alternately, you may directly log into your account in SRM portal through our
official website https://sesagoaironore.com/procurement/vendor—-e-portal/ and provide
"CONFIRMATIONS". In case no confirmation is received from you within 2 days of receipt
of PO, then PO shall be deemed accepted to you. However, without giving
"CONFIRMATION", ASN as follows, cannot be created, and it has to be done without
exception.

Confirmations, acknowledgement and ASN shall not be applicable for Service line items
of the PO

II) PRE-DELIVERY CONDITION:

1) At the time of dispatch of material. You have to log into SRM system, open "Create
ASN" tab and enter dispatch details, like DC No., DC date, Vehicle No., Quantity, LR
No. & LR Date against each proposed delivery item, and saved, when system will
generate a unique no. This is called as Advance Shipping Notice (ASN), and same has to
be imprinted on every Invoice.

ASN shall not be applicable for Service POs

Sesa Group : Restricted



NATIONAL INSTITUTE OF TECHNOLOGY
Rourkela — 769 008, Odisha

Website-www.nit
Dr. Angana Sarkar Email: sark
Assistant Professor Ph: 0
Dept of Biotechnology and Medical Engineering
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To

The HOD

Environment Management Dept
Ostapal Chromite Mine

M/s. FACOR-Vedanta

Dear Sir,
Sub: Scientific Report of study for Hexavalent Chromium reduction at Ostapal Chromite
Mine of M/s. FACOR-Vedanta

Many thanks for your mail regarding Consultancy service and scientific study for Hexavalent Chromium
reduction at Ostapal Chromite Mine of M/s. FACOR-Vedanta dated 18" December, 2021 (PO

No. 4800020530).

Sample collection has been collected from the mine site and preliminary study on physicochemical
parameters of the samples has been conducted. Screening of chromium reducing bacteria are in process.
Kindly find the report on initial study.

Awaiting your favorable response
Thanking you NS
Sincerely yours o pr
p
(ANGANA SARKAR-PI')
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(SINGAM JAY ANTHU-Co-PI)
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NATIONAL FAX :0661-2472928/2462999

Website-www.nitrkl.ac.in

INSTITUTE OF Email sjayanthu@nitrkl.ac.in

Ph: 0661-2462600-01-11 (Dept)-

TECHNOLOGY 2463611 ®, 9938303259

. https://www.nitrkl.ac.in/FProfile.aspx?e=sjayanthu
Rourkela — 769 008, Orissa
PABX:0661-2465999

Dr S Jayanthu, FIE, C.Eng

PhD, M Tech, BE (Mining)

MS (Counseling & Psychotherapy)

Former Scientist of CMRI & NIRM

Chief Editor of Indian Mining &Engg Journal
NATIONAL MINERAL AWARDEE

PROFESSOR , and Former HOD
Dept of Mining Engineering
No. NITR/MN/SJAY/L/2022/ 12.04.2022

To,

Sri Muthumari M

Head O & M Mines

FACOR Mines, Ostapal Chromite mine

Vedanta resource limited —Kalayapani (Po)Jajpur (Dist)
Muthumari.M @vedanta.co.in

Sub: Request for endorsement related to collaboration in the project on “Removal of chromium from water
contaminated by opencast mining using hybrid constructed wetland”- reg

Dear Sir,

Many thanks for your kind consent on endorsement for the studies to be conducted on above subject, as per
our discussions over phone yesterday-11.4.22. Our Transdisciplinary group of faculty including mining
engineering, Civil Engineering, Biomedical department etc want to submit a project proposal on chromium
removal from water contaminated with chromium by opencast mining activities using a low-cost nature-based
system constructed wetland. We are going to use some lab made filler media in our system which has good
adsorption ability along with microbes and plants in the system that either bio-remediate or uptake the toxic
chromium from the contaminated water. Therefore, system will remove the chromium by physical adsorption,
microbial bioremediation and phytoremediation. Altogether they will provide a highly efficient removal
system.

In this regard, it is proposed to conduct the studies in two phases. In 1*' phase, water will be collected from
mine site and all treatments will be carried out in the laboratory. In 2™ phase, a pilot scale system will be setup
at the mine site for real water treatment. As discussed before, a copy of endorsement, draft proposal etc are
enclosed herewith for your kind perusal inviting Vedanta group to become a collaborator (Industry partner) for
this project that we are going to submit to the Ministry of Mines Gol, shortly.

We look forward for your kind consent and endorsement for the above studies to eb conducted with the water
samples from your mine sites.

Thanking you

Yours Sincerely,

It

(SINGAM JAYANTHU)
Encl: as above
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Susanta Biswal

From: Avijit Bhunia (Facor)

Sent: Tuesday, September 27, 2022 9:10 AM

To: - Susanta Biswal

Subject: FW: Timeline for the Consultancy PO-4800020530

Attachments: Consultancy timeline.ppty; Consultancy Report_Vedanta Mine 2nd report.pdf

FYKI

Sensitivity: Internal (C3)

————— Original Message-----

From: Angana Sarkar <sarkara@nitrkl.ac.in>

Sent: 26 September 2022 16:26

To: Avijit Bhunia (Facor) <Avijit.Bhunia@vedanta.co.in>
Cc: Muthumari M <Muthumari.M@vedanta.co.in>
Subject: Timeline for the Consultancy PO-4800020530

External Sender: Use caution with links/attachments

Dear Sir,

The consultancy work will be completed by the November, 2022. The complete timeline is attached with this mail.
Thank you.

Regards

Dr. Angana Sarkar

Assistant Professor
Department of Biotechnology & Medical Engineering
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NATIONAL INSTITUTE OF TECHNOLOGY

Rourkela — 769 008, Odisha

Website-www.nitrkl.ac.in
Email: sarkara@nitrkl.ac.in
Ph: 0661-2462295 (office)
Mobile: 9733504234

PABX: 0661-2465999

FAX 0661-
2472928/2462999
Website-www.nitrkl.ac.in
Email:sjayanthu@nitrkl.ac.in
Ph: 0661-2462600-01-11

PROFESSOR (Dept)-
Dept of Mining Engineering 2463611 ®, 9938303259

To

The HOD

Environment Management Dept
Ostapal Chromite Mine

M/s. FACOR-Vedanta

Dear Sir,
Sub: Scientific Report of study for Hexavalent Chromium reduction at Ostapal Chromite
Mine of M/s. FACOR Ltd.

Many thanks for your mail regarding Consultancy service and scientific study for Hexavalent Chromium
reduction at Ostapal Chromite Mine of M/s. FACOR Ltd dated 18" December, 2021 (PO

No. 4800020530).

Sample collection has been collected from the mine site and preliminary study on physicochemical
parameters of the samples has been conducted. Screening of chromium reducing bacteria are in
process. Kindly find the report on initial study.

Thanking you
Sincerely yours

s
b
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o
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(ANGANA SARKAR-PI)

-

(SINGAM JAYANTHU-Co-PI)
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Project title: Scientific study to Reduce Hexavalent Chromium Percentage from Tailing
Dam, Surface runoff and mine drainage water ( PO No. 4800020530)

2. Sponsored by-- M/s. Ferro Alloy Corporation Ltd at Odisha, Sukinda Chromite Valley in
Jajpur district of Odisha
Ref: e- mail; dated 18 th December, 2021

3.Project duration -- 9 months

4. Objective: To study Reduce Hexavalent Chromium Percentage from Tailing Dam, Surface
runoff and mine drainage water

Introduction

Release of heavy metals to the environment has been persistently expanding these days as a
consequence of advancement in technological and industrial sector areas. This causes a serious
threat to the public, soil and environment. Gergen & Harmanescu (2012) and Rai et al. (2015)
classified heavy metals into two categories by that these metals have no beneficial role and are
positively toxic to lives, such as Arsenic (As), Chromium (Cr), Cadmium (Cd), Lead (Pb),
Nickel (Ni), and Mercury (Hg). In contrast, metals such as Iron (Fe), Manganese (Mn), trivalent
Chromium (Cr +3), Zinc (Zn), Cobalt (Co), and Copper (Cu) are essential for plant and animal
life but may become toxic if the concentrations exceeds the permissible limits. Heavy metal
toxicities depend on several factors, including chemical species, route of exposure, dose,
nutritional status, gender and genetics. Arsenic, chromium, mercury, cadmium and lead are
prioritized in term of public health significance because of their high degree of toxicity
(Tchounwou et al., 2012). Due to industrial and mining activities, toxic heavy metals such as
As, Cr, Cd, Ni, Cu, Zn, Co, Hg, and Pb have caused widespread air, water, and soil
contamination (Rai et al. 2015).

Chromium exists in six oxidation states, among them the most stable states are Cr (III) and Cr
(VD). In the environment Cr( III) occurs naturally whereas Cr(VI) is produced by industrial
processes. Chromium toxicity is connected with its valence state: Cr (III) is less toxic, whereas
Cr (VD) is highly toxic and also mobile (Shanker et al., 2005). Hexavalent chromium is
considered as a human carcinogen (WHO, 1974). Chromium (Cr) enters into natural ecosystems
from industrial activities such as iron and steel manufacturing, mining, textile dyeing,
electroplating, chromium plating, metal plating, wood preservation, chrome leathering, battery,
textile and dye manufacturing, smelting processes, leather tanning, fuel production, industrial
outflow and other anthropogenic sources (OECD 2003). The permissible chromium
concentrations as specified by the Central Pollution Control Board (CPCB) are 0.05 mg/L for
drinking water, 0.1 mg/L for inland surface water, 2 mg/L for public sewers and 1 mg/L for
marine coastal areas (CPCB,2008). Toxicity of Cr associated with human health includes skin
cancer, lung cancer, asthma, sneezing, ulcers, itching etc. The permissible limits of Cr from
different organizations which deals with environmental pollutions and resources i.e. United State
Environment Protection Agency (USEPA), World Health Organizations (WHO), Indian Council
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of Medical Research (ICMR), Bureau of Indian Standards (BIS) and Central Pollution Control
Board (CPCB) with their human health risk problems are summarized in Table 1.

Table 1: Permissible limits and human health risks of different heavy metals (Maity et al.,
2020)

Metal Source USEPA WHO ICMR BIS CPCB Human
ion (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) Health Risk
Chemical
refractory, Lung cancer,
electroplating, skin cancer,
Cr % leather tanning, 0.1 0.05 - 0.05 0.05 asthma, ulcers,
battery, textile, dye sneezing,
and metallurgical itching
discharges

The combination of both the reduction processes i.e. physical and chemical, is one of the most
crucial conventional methods for the removal of Cr® from wastewater. But, nowadays
application of these processes is no longer used due to the usage of toxic chemicals that are
expensive and release of secondary effluents. Alternative techniques applied for the removal of
these heavy metals are chemical precipitation, ion exchange, solvent extraction, reverse 0osmosis,
micro-precipitation, electro-dialysis, adsorption, etc. (Rangabhashiyam et al., 2014). Out of the
above methods, the adsorption technique is considered as an alternative to the methods of
physical and chemical techniques due to its low cost and its efficiency (Kadimpati et al., 2013).
The adsorbent may be derived from microbial or plant biomass and also from metal-based
nanosorbent hence this reduces the cost of raw materials, the possibility of reusing the adsorbent

and higher process flexibility of this technique (Maity et al., 2020).

Study area

Ferro Alloy Corporation Ltd -FACOR is operating 2 chromite ore mines, namely Ostapal and
Kalarangiatta, in Jajpur district of Odisha. At mine site, Chrome Ore Beneficiation plant with

20TPH capacity has been installed, which is generating more than 50000 ton of tailing per year



which is being stored in tailing dam. A project has been taken to reduce the Cr+6 from surface

runoff, mine drainage water and tailing dam.

Fig. 01: Sampling site at Ostapal chromium mine, Odisha

Scopes of the work in current project

PROPOSED METHODOLOGY FOR ANALYSIS OF MINE TAILING FROM THE DAM

Mine leachates will be collected from the several bottom drainage points of the tailing dam and
drainage system as per the standard procedure with different time intervals over a certain period.
The tailing water as well as the overburden samples will be characterized thoroughly for
studying its environmental effect. Thorough analysis on (i) physical, (ii) Elemental and (iii)
biological contents of the tailing water as well as the overburden samples will be carried out.
Screening of suitable biosorbents for future application will be done. Performance analysis of the
selected biosorbents will be conducted at lab scale with the field tailing water sample. The
following work can further be extended for hexavalent chromium bioremediation:



Isolation and characterization of the hexavalent chromium reducing bacteria for
their application in microbe mediated remediation

- Application of suitable bio sorbents for total chromium removal.

- Designing of in-situ bioremediation strategy and implementation of pilot scale Cr®*
removal at field

Following are the work elements for conducting the above study:

a) Required data including properties of the tailing water and overburden samples would be
collected from the mine authorities,

b) Physical parameters: pH, Temperature, acidity/alkalinity, Salinity, Dissolved oxygen
(DO), oxidation reduction potential (ORP), Total suspended soild (TSS), Total Dissolved solid
(TDS), Biological oxygen demand (BOD) and Chemical oxygen demands (COD), cations and
anions etc., will be measured for the sample at different time points during the sample collection.

C) Elemental analysis: Elemental analysis of the tailing water and overburden material will
be analyzed using Atomic Absorption Spectroscopy (AAS).

d) Biological analysis of the sample will be carried out using standard plate count method to
find the microbial load present in the sample.

e) Hexavalent chromate reducing bacteria will be isolated, identified and characterized from
the sample
f) Suitable bio-absorbents will be screened for chromium removal

Objective 1: Isolation and characterization of the hexavalent chromium

reducing bacteria for their application in microbe mediated remediation
Methodology

1. Sample collection and analysis

Mine soil and tailing water samples were collected from Ostapal chromite mine (21° 03°47.16 N,
85%47°29.58” E) located at Gurujunga, Odisha (755028). The samples were collected from mine,
water and soil into a sterile polypropylene bottle. Concentrated HNO3 (0.1% v/v) was added
through an aliquot, for preservation and to prevent any oxidation and another aliquot was
preserved without any acid at 4°C, for further use in microbial analysis. Water quality
parameters including the physicochemical properties like pH, total dissolved solids (TDS),
conductivity and salinity, and heavy metals presence was analyzed for the mine water sample
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collected. Prior to heavy metal analysis for the mine soil collected, the soil samples were acid
digested by the following the protocol of Edgell (1988). The heavy metal measurement was done
by Atomic Absorption Spectrometer (AAS) (A Analyst 200, Perkin Elmer) in National Institute
of Technology Rourkela laboratory facility.

Fig. 02: Sample collection at Ostapal Chromite Mine, Odisha

2. Enrichment

The samples were initially enriched with Reasoner’s 2A (R2A) medium of 200ml with the
supplement of 0.55 g Cr (VI) as Potassium Dichromate (K2Cr207). According to WHO, the



permissible limit of Cr is 0.05 mg/l, under aerobic conditions at 30° C for 72hr at 120 rpm. Then

the samples were serial diluted and plated on the R2A agar medium.
3. Maximum tolerance concentration (MTC) Assay

The agar plates were then spiked with varying concentrations of Cr(VI), ranging from 50 ppm,
100 ppm, 150 ppm, 200 ppm and 250 ppm for MTC Assay. These agar plates were then
modified for each concentration and the strains were streaked by a grown-up to the log phase.

Finally, these plates were incubated for 24 hrs at 30° C.
4. Characterization of bacterial strain
4.1 Virulence test

The significance of this test is to ensure safety during the handling of strain for future analysis of
potent strains. A total no. of six different test of virulence were conducted. Namely, lipase
production test, DNase test, lecithinase production test, protease production test, Shiga toxin
production test, and Coomassie brilliant blue (CBB) R250 test were conducted. These tests help
in identifying the non-virulence nature of the strains for further work. The compositions of these

tests are mentioned in Table 2.

Table 2: Virulence Test compositions

SIL.

N Virulence test Composition
0.

SM Powder — 1g/L;
Tryptone — 5g/L;
Yeast extract — 1.5g/L;
Glucose — 1g/L;

NaCl - 5%:;

1 Protease Test

Casein — 1%;

Agar — 1.5%




2 Lipase Test

Peptone — 5g;
Yeast — 3g;
Tributyain — 1%;
Agar—1.5%

3 Lecithinase production Test

Egg Yolk agar base — 83.44;
Egg Yolk emulsion — 10%

4 Shiga Toxin Test

Mac Conkey Sorbitol agar — 50.03g

5 DNase Assay

Toluidine — 0.1g;
DNase — 42.05

CBB R250

R2A -3.12;
CBB - 0.01%;
Agar—1.5%

4.2 Biochemical assay

4.2.1 Gram staining tests

The gram staining test is used to determine the morphology of the cell wall. Gram staining or
Gram's procedure is a technique which considers the characteristics of cell walls of bacteria to

determine whether it’s gram-positive and gram-negative in order to divide them as two groups.

Light microscopy is used to examine gram stain results. The shape, size, and clumping pattern of
bacteria as well as gram stain group etc. can be easily determined as the bacteria are colored.
Hence, Gram stain is widely used as a vital diagnostic tool in medical clinics and laboratories.

Even if the stain doesn't always identify bacteria, knowing whether they're gram-positive or

gram-negative is usually enough to prescribe an antibiotic that works.

This approach is based on peptidoglycan reactions in bacteria's cell walls. Different steps such as

staining of bacteria, fixing the color using mordant, decolorization of the cells, and application of

counterstain etc. are involved in the Gram staining test.




The crystal violet main stain binds to peptidoglycan and colors the cells as purple. Both gram-
positive and gram-negative bacteria turn violet due to abundantly present peptidoglycan. The
mordant used here is called Gram's iodine (iodine and potassium iodide). Gram-positive cell
produces crystal violet-iodine molecule. The cells are then decolorized using alcohol or acetone.
Due to considerably less peptidoglycan in the cell walls of gram-negative bacteria, this process
effectively makes them colorless; whereas, in case of gram-positive bacteria some color is still
present after this phase (60-90 % of the cell wall). The phase of decolorization causes the thick
cell walls of gram-positive cells to dry, resulting in shrinking and trap the stain-iodine complex
inside. The bacteria are colored pink with a counterstain after the decolorizing procedure
(typically safranin, but sometimes fuchsine). Both gram-positive and gram-negative bacteria pick
up the pink stain; however it is not visible over the gram-positive bacterium's darker purple. The
correct staining process will result in purple color for gram-positive bacteria and pink color for

gram-negative bacteria.
4.2.2 IMVIiC tests

The IMVIiC reactions are a collection of four helpful reactions which helps to verify and confirm
the members of the Enterobacteriaceae family. A set of assays was used to investigate the
physiological features of bacteria belonging to the Enterobacteriaceae family, particularly
Escherichia and Enterobacteria. They're made to distinguish Gram-negative gut bacteria from the
Enterobacteriaceae family, which includes a huge number of taxa that are biochemically and
genetically similar. The IMViC tests are divided into four categories. Each letter in the acronym
"IMViC" represents one of these exams. The I, M,V and C in IMViC tests stand for the four
reactions such as the Indole test, Methyl Red test, Voges Proskauer test, and Citrate utilisation

test respectively. The letter I is solely used for rhyming.
4.2.3 Antibiotic sensitivity tests

It is the test for bacteria’s susceptibility to different antibiotic. It is also known as antibiotic
susceptibility test or antibiotic sensitivity test. The results of sensitivity testing may allow a
doctor to convert from empiric therapy, which prescribes antibiotics based on clinical suspicion

of infection and common causative bacteria, to directed therapy, which prescribes antibiotics



based on knowledge of the organism and its sensitivities. There are a total of 25 antibiotic

sensitivity tests.

Table 3: All antibiotic sensitivity test with their code.

Antibiotic name Code
Lincomycin 10 mcg L-10
Rifampin 5 mcg RIF5
Norfloxacin 10 mcg NX10
Doxycycline 30 mcg DOX30
Polymyxin B 300 units PB300
Ofloxacin 5 mcg OF5
Nalidixic acid 30 mcg NA30
Roxithromycin 30 mcg RO30
Cefixime 5 mcg CFM5
Chloramphenicol 30 mcg C30
Azithromycin 15 mcg AZM15
Ampicillin 10 mcg AMPI10
Ciprofloxacin 5 mcg CIPS
Vancomycin 30 mcg VA30
Kanamycin 30 mcg K30
Gentamicin 10 mcg GENI10
Streptomycin 10 mcg S10
Cefalexin 30 mcg CN 30
Trimethoprim/ Sulphamethoxazole COT 25
Cloxacillin 10 mcg COX 10
Tetracyclin 30mcg TE 30
Erythromycin 15 mcg E 15
Penicillin 10 units P10
Ceftazidime / Tazobactum 30/10 mcg CAT 30/10
Amoxycillin/ Clavulanate 20/10 mcg AMC 20/10

5. DNA isolation and sequencing
Genomic DNA isolation:

The method of genomic DNA extraction helps us to isolate genomic DNA from cellular
materials, RNA and proteins. It involves some basic steps, firstly it disrupts of the cell structure
to lysate the cell, during the process protection od DNA, the soluble DNA is separated from the

cell debris and other cell materials and purified DNA is eluted.
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As DNA is a soluble substance, DNA purification rely on precipitation and centrifugation steps.
To separate the cell lysate and other cellular materials to obtain a pure sample of genomic DNA.
Either we use “salting out” or organic extraction to get soluble DNA from cellular proteins.
Finally, the DNA is isolated by ethanol precipitation.

Then solid phase extraction is done which involves the binding of DNA to a solid support such
as cellulose matrices and silica. After binding, it was followed by washing and elution DNA
from solid support. These methods involve vaccum or magnetic method and centrifugation to
separate the bounded DNA from, the other cellular material.

Different methods chosen for any given situation for DNA extraction, always depends on no. of
sample, sample type and the downstream, process we follow.

6. Polymerase Chain reaction (PCR)

PCR is an amplifying laboratory procedure. It is a widely used method to rapidly make billions
of copies of any specific DNA sample. Scientists use this method to amplify any sample and
study it in details. It starts with denaturing the DNA strands at high temperature. In this high
temperature the hydrogen bond between the double strands breaks to form 2 single strands. It
uses short synthetic DNA fragments also known as primers. It generally selects a segment of
genome to be amplified. The segment is then runs for multiple rounds of DNA synthesis to
amplify that segment.

It is based on using the ability of DNA polymerase to synthesis new strands complementary to
template DNA. DNA polymerase can add a nucleotide only on pre-existing 3°’OH group, but for
this it needs a primer to which it can add nucleotide. A heat-stable DNA polymerase, like Taq
polymerase which originally is an enzyme isolated from thermophilic bacteria. It could denature
under high temperature during denaturation process, if the polymerase was heat- susceptible.

PCR includes many application such as gene cloning and manipulation, construction of DNA-
based phylogenies, gene mutagenesis, DNA cloning for sequencing or functional analysis of
genes, analysis of genetic fingerprinting and monitoring or diagnosing the genetic disorder. Also
PCR has the ability to detect pathogen or nucleic acid test for diagnosis of infection diseases.

7. Hexavalent chromium reduction test
The isolated strains from water and soil were tested for its reduction potential from hexavalent to
trivalent form of chromium. For the reduction potential test, the initial concentration of

hexavalent chromium was kept at 20 mg/L. The reduction kinetics was studied for a total

duration of 72 hours. The samples were collected at 0, 2.30, 6, 12, 24, 36, 48, 60, and 72 hour.
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The hexavalent chromium reduction estimation was carried out using 1,5-diphenylcarbazide

(DPC) method were the absorbance was taken at 540nm.
Results
1. Water quality parameters analysis

The water quality parameter results are summarized in Table 4. Chromium concentration was
found much higher (almost 6 times) in mine tailing water than the mine overburden sediment.
Mine tailing water also contain significant amount of cadmium, while arsenic concentration is

bellow toxic level asper WHO. Mine tailing water is having high TDS and conductivity.

Table 4: Water quality parameter results with WHO guidelines

WHO Mine Tailing Mine
Parameters Unit Permissible Overburden
Limits Water Soil
Physicochemical Parameters
pH -- 6.5-9.2 7.07 --
ngﬁi‘f%g‘;d mg/L 1000 157.2 -
Conductivity uS -- 103.7 --
Salinity psu -- 0.05 --
Heavy Metals
Chromium mg/L 0.05 3.094 0.616
Arsenic pg/L 10 7.3 BDL*
Cadmium mg/L 0.003 0.161 <0.001

* Below detection limit

2. Enrichment media

Serial dilution in order from 10! to 107!° of the individual colonies of chromium resistance
bacteria from an enriched sample of groundwater was observed using the pour plate technique.

The colonies which were obtained are cultured individually on R2A plates.
3. Spread plate

The colonies that are individually cultured on R2A were then spread on different plates of
different dilution rates. The spread plates were then incubated for 3 days and microbial colonies
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were then observed. After observation, the non-overlapping colonies were inoculated.

Fig. 03: Spread plate culture
4. Streak plate

After isolating, the non-overlapping strain from the colonies. The strain was streaked multiple

times to obtain a pure culture. The streaking was done by repetition of quadrant streaking.

Fig. 04: Streak plate culture
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5. Maximum Tolerance Concertation (MTC)

MTC of heavy metal was chosen at the greatest concentration that permitted observable bacterial
growth after 48 to 96 hours of incubation. For assessing the MTCs of bacteria, the increasing
concentrations of chromium were first filter sterilized and then fed to nutrient agar that had been
autoclaved and cooled at room temperature.

Fig. 05: MTC of bacterial culture

6. Virulence test

Virulence refers to a pathogen's or microbe's ability to cause harm to a host. Virulence, in most
circumstances, relates to how much harm a disease causes to its host, especially in animal
systems. Pathogenicity, or an organism's ability to cause disease, is determined by virulence
factors. In the context of gene systems, virulence refers to a pathogen's ability to infect a resistant
host.
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Fig. 06: Virulence Test for the strain isolated from tailing mine water sample, A — CBB Test; B —
Lecithinase production test; C- Lipase Test; D — Protease Test; E — Dnase; F — Shiga Toxin.
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Fig. 07: Virulence Test for the strain isolated from tailing mine soil sample, A — CBB Test; B —
Lecithinase production test; C- Lipase Test; D — Protease Test; E — Dnase; F — Shiga Toxin.

IMViC test

The IMVIC tests are a group of assays used to identify coliform organisms in microbiology labs.
A coliform is a gram-negative rod that produces gas in 48 hours from lactose. The presence of
specific coliforms indicates faecal contamination. "IMViC" is the abbreviation for each of these
tests. The letters "I," "M," "V," and "C" stand for indole, methyl red, Voges-Proskauer, and
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citrate, respectively. Because the Citrate test requires placing coliform samples "in Citrate," the

lower case I stands for "in." These tests are reliable for detecting members of the

Enterobacteriaceae family.

Fig. 08: IMViC Test of the strain isolated from tailing mine water sample.

Fig. 09: IMViC Test of the strain isolated from mine soil sample.
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Table 5: IMVIiC Test results for the strains isolated from mine soil and tailing water

SL Results
No. fest WATER SOIL
1 Indole No colour change No colour change
2 Methyl Red Colour changes to red Colour changes to red
3 VP Colour changes No colour change
4 Citrate Colour changes to green No colour Cg:l?lr;ge; remains
5 Glucose Colour changes from yellow to Nq (j‘olour changes; can’t
red utilize the carbohydrate
6 Adonitol Colour chz;rﬁfsvio red from No colour change
7 Arabinose No colour change No colour change
8 Lactose No colour change No colour change
9 Sorbitol Colour changes to red No colour change
10 Mannitol Colour changes to red No colour change
11 Rhamnose No colour change No colour change
12 Sucrose Colour changes to red Colour changes to red

Antibiotic sensitivity test

It is the measurement of susceptibility of bacteria to antibiotic. It used to check if the bacteria is

resistance to some antibiotic or not. It has a huge application in medical laboratory and uses the

culture methods to test if the bacteria is resistance to specific bacteria or not. In culture method

we generally measures the diameter of the area without bacterial growth. This diameter is also

known as zones of inhibition around the paper disc, containing antibiotics on agar plates

incubated with culture.
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Fig. 10: Antibiotic sensitivity test for both strain (A) chromium water and (B) chromium soil.

Table 6: Results of antibiotic sensitivity of both the strains isolated from mine soil and tailing

water
CODE ANTIBIOTIC SENSITIVITY RESULTS (diameter in cm)
WATER SOIL
L-10 Lincomycin 10 mcg 1 1.3
RIF5 Rifampin 5 mcg 1.6 0.8
NX10 Norfloxacin 10 mcg 3.3 3
DOX30 Doxycycline 30 mcg 1.3 1.6
PB300 Polymyxin B 300 units 1.5 1.4
OF5 Ofloxacin 5 mcg 3 23
NA30 Nalidixic acid 30 mcg 3.3 1.4
RO30 Roxithromycin 30 mcg 0.8 1.1
CFM5 Cefixime 5 mcg 3 2
C30 Chloramphenicol 30 mcg 1.5 1.7
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AZM15 Azithromycin 15 mcg 1.2 1.4
AMPI10 Ampicillin 10 mcg 1.1 0.4
CIPS Ciprofloxacin 5 mcg 4.2 1.
VA30 Vancomycin 30 mcg 1.7 0.7
K30 Kanamycin 30 mcg 2.6 2.3
GENI10 Gentamicin 10 mcg 1.9 1.1
S10 Streptomycin 10 mcg 2 1.5
CAT 30/10 | Ceftazidime / Tazobactum 30/10 mcg 2.8 1.6
AMC 20/10| Amoxycillin/ Clavulanate 20/10 mcg 2.2 2.1
CN 30 Cefalexin 30 mcg 1.1 2.2
COT 25 Trimethoprim/ Sulphamethoxazole 3.5 1.7
COX 10 Cloxacillin 10 mcg 0 1.2
TE 30 Tetracyclin 30mcg 0.9 0.8

E 15 Erythromycin 15 mcg 1 1
P10 Penicillin 10 units 0 0

Gram staining

The method staining used for classification. It broadly classified into two groups: namely gram
negative and gram positive. It differentiates the group of bacteria by considering the physical and
chemical properties of cell wall. Gram negative bacteria have a thinner peptidoglycan layer,
hence it helps in washing out crystal violet stain on addition of ethanol. Followed by colorization
of cell wall on addition of safranin. Whereas, gram positive has a thick peptidoglycan which

helps the cell wall retains the primary stain.
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Fig. 11: Gram staining results for both strain (A) mine water sample and (B) mine soil sample

Gel electrophoresis

It 1s the method used for analysis and separation of macromolecules such as RNA, DNA and
proteins. It is based on their size and charge. It can be used in clinical chemistry to separate the
protein based on charge and size and for biochemistry used to separate RNA and DNA fragments
by charge and size.

Fig. 12: Gel electrophoresis of
both of both the strains
isolated from mine soil and
tailing water
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Polymerase chain reaction (PCR)

Extracted DNA was amplified using hot start PCR with universal primers for the 16S rRNA
gene. The amplified DNA was separated using gel electrophoresis and a band was observed with

the size

of the amplified gene between 2Kb to 1Kb.

Phylogenetic identification

The study of the evolution of organisms and their connections among or within groups.

Using heritable features like shape, DNA sequence and protein amino acid link between species
were determined with the help of a phylogenetic tree. It is a diagram which depict the
evolutionary group of a group of organisms. We check to which group of organisms our strain is

more re

lated to.
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Hexavalent chromium reduction test

The isolated strains from water and soil samples indicated encouraging results in reducing the
initial hexavalent chromium concentration of 20 mg/L. The strain isolated from water samples
was able to reduce the initial concentration to 0.01 mg/L in 72 hours with a reduction
percentage of 99.95%, whereas the strain isolated from soil samples was able to reduce the initial

concentration to 0.005 mg/L in 72 hours with a reduction percentage of 99.975% as shown in
Fig. 14 and Fig. 15.

16 —— WATER ——SOIL

N B

Concentratjon (mg/L)
o

o N B~ O ©®

i i
0 6 12 18 24 30_, 3? 42 48 54 60 66 72
Time (hrs)

Fig. 14: Hexavalent chromium reduction with time
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Fig. 15: Hexavalent chromium reduction percentage with time
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Objective 2: Application of suitable bio sorbents for total chromium removal

Methodology

1. Preparation of biosorbent

The removal efficiency of different trace metals from the aqueous solutions were studied using
the stems of Colocasia esculenta and Artocarpus heterophyllus  seeds. Colocasia esculenta
stems were collected from the National Institute of Technology Rourkela campus areas (LAT:
22°15'03.4"N; LONG: 84°5421.9" E). Artocarpus heterophyllus seeds were gathered from the
campus of the National Institute of Technology Rourkela (Latitude: 22° 15' 9.41807" N;
Longitude: 84° 54' 26.4455" E). The collected stems and seeds were trimmed into uniform size
and then thoroughly washed first with tap water after that with distilled water in order to remove
the impurities and other sticky particles which if present on the stem surface. The biomass is then
dried, first for 2 days under natural sunlight followed by in a hot air oven at 80°C for 10-12 h.
The dried biomass was then grounded using a mixer grinder and sieved to obtain a particle size
lesser than 300um. The biosorbent was then stored inside an airtight plastic container for further
use.

2. Preparation of adsorbate stock solution

Chromium metal ion stock solution was prepared with potassium dichromate (K>Cr.O7) supplied
by SIGMA Life Science. The stock solution concentration of all the metal solution was 1000
mg/L (except As>* which was 1000 pg/L). The stock solution was stored at acidic conditions (pH
of below 6) to prevent it from metal precipitation. Adjustment of pH of the stock solutions were
carried out using 0.1M HCI and 0.1M NaOH. Preparation of test solutions and different initial
concentrations, the concerning trace metal stock solutions were further diluted with the use of
distilled water.

3 Characterization of the biosorbent

Scanning Electron Microscope (SEM) (JEOL JSM — 6480LV, USA) of the Colocasia esculenta
stem biomass and Artocarpus heterophyllus seeds was performed to study the surface
morphology before and after the adsorption of the trace metal ions. Before the analysis of SEM,
the samples were coated with platinum (18nm of thickness) at an application rate of 30mA for
150 seconds. The samples were coated to enhance their conductivity under the analysis of SEM.
The coating of the samples was done inside an auto fine coater (JEOL JFC - 1600) followed by
drying ahead of SEM analysis. Further analysis of the biosorbent before and after the adsorption
was done by Energy-dispersive X-ray spectroscopy (EDX) (Oxford Instruments).
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4. Optimization of different parameters

Parameters optimization in the adsorption study was carried out individually in a series using
Colocasia esculenta biomass and Artocarpus heterophyllus seeds in a 50mL conical flask
containing a working volume of 10mL. The optimization process was conducted in five different
process parameters. Effect of adsorbent dosage (0.1 — 0.5 g/10mL), contact time (2 — 12 h),
temperature (20 — 40°C), pH (6.5 — 8.5), and initial concentration (5 — 50 mg/L*) were studied to
determine the optimum conditions for the maximum removal of concerning trace metal ions
from the aqueous solutions. The adsorbate concentration for all parameters except initial
concentration optimization was kept constant at 10 mg/L. All the experiments were carried out in
triplicate forms to reduce the maximum error that occurred during the experimental procedure.
The agitation speed of 120 rpm was maintained throughout the study using a shaking incubator
(RIS — 24 Plus, Remi). The working solution pH was adjusted to the required value by the
addition of 0.1M HCI or 0.1M NaOH using a pH meter (Systronics p pH System 361). The
samples were taken out after specific time intervals and filtered. Concentrations of trace metal
ions before and after adsorption were determined using atomic absorption spectroscopy (AAS)
(AAnalyst 200, Perkin Elmer). The amount of trace metal ions adsorbed (qe) in mg/g were
calculated using the equation (1) (Dastkhoon et al., 2017):

qezw*v....(l)

m

Where, Cp and Cr are the initial and final trace metal concentrations in the aqueous solution
(mg/L) respectively, m is the mass of the adsorbent used (g) and V is the volume of working
solution of the trace metal (L). Trace metal ion removal (%) after the adsorption from the

aqueous solution were determined using the equation (2):
Cr

C -
Removal % = OC—
0

%100 ....(2)

Where, Cp and Cr are the initial and final trace metal concentrations in the aqueous solution
(mg/L) respectively.

5. Isotherm studies

Adsorption isotherm model studies provide the details regarding the adsorption mechanisms,
adsorbent affinities, and surface properties. So, it is important to determine the equilibrium data
with various isotherm models. These isotherm models establish a mathematical correlation
whose importance lies in the designing and modeling of the biosorbents. In the present study,
two parameter isotherm models of nonlinear form like Langmuir, Freundlich, Temkin, Dubinin-
Radushkevich (Table 7) were tested with the equilibrium data experimentally obtained.
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Table 7: Different isotherm models equation and its significance

SL | Isotherm Model Equations Parameters
No. | Models
1 Langmuir L:q, = QobLCe ge is the amount of metal contaminant
1+bute adsorbed per gram of biosorbent at
NL: Se = Ce 4 1b equilibrium (mg/g), Qo is the monolayer
de  Q  CQobp coverage capacity (mg/g),b. is the
R, = 1 Langmuir isotherm constant (L/mg),
1+b;C;
- T C. is the equilibrium concentration of the
2 Freundlich L:q, = KC, adsorbate (mg/L), Rr is the equilibrium
NL:log q, = log K + constant, also'termefi 'a‘s the separat%on
factor and C; is the initial concentration
S log Ce of the adsorbate (mg/L).
3 Temkin L:q, = ’;_T In(ArC,) Kt and 1/n are the Freundlich constants
’ that indicate the adsorption capacity and
NL: g, = ? InA; + ’;_T InC, | intensity respectively.
T T
R is th heri 314
4 | Dubinin- L:qe = Qm exp € J/nlfolt Ef‘t? (l)ss lihfiﬁﬁa;ifﬁrﬁfgbs is
Radushkevich ’ P T

NL: Inq, = InQ,, — K&?

e =RTIn(1+-)

the Temkin isotherm constant (J/mol)
and At is the Temkin
equilibrium binding constant (L/mg).

isotherm

Qn is the maximum adsorption capacity
(mg/g), K is the mean free energy of
adsorption coefficient (mol*/KJ?) and

¢ 1s the Polanyi potential (J/mol) and E is
the mean adsorption energy (KJ/mol).

*L: Linear model equation; **NL: Nonlinear model equation

6. Error Analysis

In the study of adsorption isotherm, the fit of these models to the experimental data is checked by
the analysis of error functions (Vieira et al., 2014). In the present study, the fit quality of these
models was evaluated using error functions coefficient of determination (R?) and average relative
error (ARE) (Batool et al., 2020; Alves et al., 2019).

R

2 _ Z?:l(qe.exp B qe.aexp)z_ 2?:1 (qe.exp B qe.model)2

Z:?=1( de exp ~ qe.aexp)2

.(3)
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100
ARE = == ¥,

de model™Y9e.exp

- (4)

qe.exp i

Where, ge.cxp is €ach value of e measured experimentally, ge.model iS €ach value of ge predicted by

the fitted model, ge.acxp is the average value of g measured experimentally and n is the number of
experimental points.

7. Adsorption Thermodynamics

The nature and mechanism of the adsorption process and the temperature effect on the adsorptive
removal information is provided by the thermodynamic parameters. The thermodynamic
parameters viz., Gibbs free energy change (AG), enthalpy change (AH®), and entropy change
(AS?) were evaluated for the above information from the experimental outputs determined by the
following equations (Eftekhari et al., 2020):

AHC  AS®

and: —E-F T(S)

Where R is the atmospheric gas constant (8.314 J/mol K), T is the temperature (K) and Kq is the
distribution coefficient which could be determined by

K, =92 (6

CO m

The enthalpy and entropy change were evaluated from the slope and intercept respectively by
plotting In Ky vs. 1/T.

The AG® value was then calculated using equation (7)
AG® = AH® —TAS®....(7)
8. Adsorption Kinetics

This study of adsorption kinetics is considered to be a crucial analysis for the characterization of
adsorption rate in a sorption reaction. It is an important analysis for designing the batch
adsorption process and describes the effect of reaction time controlling the rate of uptake by the
biosorbent. To evaluate the adsorption kinetics of trace metal ions onto the Colocasia esculenta
stem biomass and Artocarpus heterophyllus seeds, pseudo-first order and pseudo-second order
adsorption kinetics models were prepared.

8.1 Pseudo-first order kinetics

The pseudo-first order model rate equation (Alves et al., 2019) is expressed as

k
log(qe — qr) =logqe ——=t....(8)

2.303
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Where, . is the amount of metal contaminant adsorbed per gram of biosorbent at equilibrium
(mg/g), qiis the amount of metal contaminant adsorbed per gram of biosorbent at time t (mg/g), t
is the adsorption time (min) and ki (min) is the pseudo-first order rate constant. The pseudo-first
order model is studied by plotting log (g. - g:) vs. t (Eftekhari et al., 2020).

8.2 Pseudo-second order kinetics
This model of pseudo-second order estimates the adsorption behavior throughout the adsorption

process (Loffredo et al., 2020). This model of kinetics is expressed by the equation

t 1 t
—= + —....0
¢ k203 4qe ©)

h=kyq?....(10)

Where, qe 1s the amount of metal contaminant adsorbed per gram of biosorbent at equilibrium
(mg/g), q¢1s the amount of metal contaminant adsorbed per gram of biosorbent at time t (mg/g), t
is the adsorption time (min) and k2 (min) is the pseudo-second order rate constant and h is the
initial adsorption rate (mg/ g min). The pseudo-second order model is studied by plotting #/g; vs. t
(Eftekhari et al., 2020).

9. Statistical Analysis

The biosorption experiments were conducted in triplicates and the results obtained were
calculated in the form of mean. Through Y-error bars, the mean and the standard deviation (SD)
values have been portrayed in the batch adsorption and optimization figures. The statistical
analysis had been carried out using Analysis of Variance (ANOVA) and a probability value of
less than or equal to 0.05 (p-value < 0.05) was acquired as a significant difference.
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Results

Colocasia esculenta stem Dried stem

Powdered biomass Powdered biomass

Fig. 16: Sample Preparation for (a) Colocasia esculenta stem biomass and (b) Artocarpus
heterophyllus seeds

1. Biosorbent characterization
Scanning electron microscopy- Energy-dispersive X-ray Spectroscopy (SEM-EDX)

The surface morphology and structures of Colocasia esculenta stem biomass and Artocarpus
heterophyllus seeds without and with adsorption of Cr® from aqueous solutions were studied as
shown in Fig. 17 a,b and Fig. 18 a,b . SEM image of raw adsorbent revealed the presence of
heterogeneous, irregular clusters as well as numerous complex honeycomb-like structures with
cavities which provides wide spaces for adhesion (Fig. 17 and 18 a). The honeycomb-like
structures present in the raw biosorbent were void in nature and were filled with the trace metal
ions all along the pores. Due to swelling of biosorbent in aqueous medium surface area increased
as a result they were able to adsorb trace metal ions relatively of large quantity (Banerjee et al.,
2016). The spectra images of EDX analysis showed the presence of distinct characteristic peaks
of the concerning trace metal ions present on the surface of the biosorbent when loaded with Cr¢*
while no trace metal was observed in the raw sample (Fig. 19 a,b and Fig. 20 a,b).
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Fig. 17: SEM image of Colocasia esculenta stem biomass (a) raw adsorbent and after adsorption
of (b) Cr%*
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Fig. 18: SEM image of Artocarpus heterophyllus seeds (a) raw adsorbent and after adsorption of
(b) Crb*
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Fig. 19: EDX image of Colocasia esculenta stem biomass (a) raw adsorbent and after adsorption
of (b) Cr®*
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Fig. 20: EDX image of Artocarpus heterophyllus seeds (a) raw adsorbent and after adsorption of

2. Optimization of different parameters

(b) Cr®*

Table 8: Different parameters optimization results for Colocasia esculenta stem biomass and
Artocarpus heterophyllus seeds

Effect of Effect of Effect of Effect of E.ffe.ac.t of
Parameters adsorbent contact initial
. temperature pH .
SL dose time concentration
Variable
No. — _ —40° _ _
conditions 01-05¢g 2—-12 hrs 20 -40°C 6.5-8.5 5 -50 mg/L
Adsorbent
Colocasia
1 esculenta 05¢g 4 hrs 30°C 7.5 20 mg/L
stem biomass
Artocarpus
2 | heterophyllus 05¢g 8 hrs 30°C 7.5 30 mg/L
seeds
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3. Isotherm studies

Table 9: Isotherm constant values of various isotherm models for biosorption of Cr%* by
Colocasia esculenta stem biomass and Artocarpus heterophyllus seeds

Values Coefficient of Determination R?
Models Variables Colocasia Artocarpus Colocasia Artocarpus
esculenta stem | heterophyllus | esculenta stem | heterophyllus
biomass seeds biomass seeds
Qo (mg/g) 0.232 0.403
b (L/mg) 0.311 0.290
Ry, for Cy values (mg/L")
Langmuir 5 0.356 0.256 0.993 0.992
10 0.217 0.147
20 0.122 0.103
30 0.084 0.079
50 0.052 0.064
. K: (mg/g) 0.080 0.110
Freundlich 0.961 0.986
n 2.851 2.109
. Ar (L/mg) 2.899 2.265
Temkin 0.969 0.991
br (KJ/mol) 47.801 25.679
K (mol*KJ) 0.000001 0.0000007
. lgubﬁ(nn—_ ) Qn (mg/g) 0.185 0.276 0.985 0.970
adushikevich | g (kj/mol) 707.107 845.154
NFy -1.530 0.110

Table 10: Comparisons of adsorption capacities of different adsorbents for Cr®* removal

Adsorbent used Adsorption Capacity (mg/g) References
Activated avocado seeds 26.6 Boeykens et al. 2019
Rice husk ash 3.04 Srivastava et al. 2008
Apricot stones 0.9 Pertile et al. 2021
Water hyacinth 245 Parameswari et al. 2021
Zizania caduciflora 2.7 Liu et al. 2014
Orange peel 1.7 Pertile et al. 2021
Oak sawdust 1.7 Argun et al. 2007
Eggshell 1.45 Daraei et al. 2015
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Wheat bran modified with tartaric acid 5.28 Kaya et al. 2014
Walnut shells 2.0 Pertile et al. 2021
Alstonia scholaris leaves 1.45 Rehman et al. 2013
Polyalthia longifolia leaves 0.16 Rehaman et al. 2011
Allium cepa seeds 0.67 Sheikh et al. 2021
Colocasia esculenta stem powder 0.232 Maity et al. 2021
Artocarpus heterophyllus seed powder 0.403 Maity et al. 2022

(Communicated)

4. Error Analysis

Table 11: Error analysis of adsorption isotherm models of Cr®* on raw Colocasia Esculenta stem
biomass and Artocarpus heterophyllus seeds

R? ARE (%)
Colocasia A Colocasia A
Models Esculenta riocarpits Esculenta riocarpus
heterophyllus heterophyllus
stem seeds stem seeds
biomass biomass
Langmuir 0.975 0.990 1.09 0.248
Freundlich 0.959 0.968 1.80 2.822
Temkin 0.969 0.949 0.95 0.028
Dubinin-
Radushkevich 0.953 0.955 8.67 30.833

5. Adsorption Thermodynamics

The positive values were obtained for AH® and AS° (Table 12) indicating that the whole process
is endothermic while negative values for AG® were obtained for adsorption of Cr ® indicating
that the reaction is spontaneous. An increase in temperature affected the rate of reaction as
observed through the values for AG® which indicates that the affinity of the metal ions was
decreased along with the spontaneity of the process (Banerjee et al. 2016). From the study, the
positive values of AH? and AS® indicated the endothermic nature of the biosorption process.
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Table 12: Study of thermodynamic parameters

AG“ (KJ/mol) AH® Aso
Adsorbent (KJ/mol) | (KJ/mol K)
20°C 25°C 30°C 35°C 40 °C
Colocasia
esculenta -15.453 | -15.722 -15.992 -16.261 -16.531 0.337 0.054
stem biomass
Artocarpus
heterophyllus | -9.563 -9.730 -9.897 -10.064 -10.231 0.217 0.033
seeds
6. Adsorption Kinetics

The pseudo-first order model was not sufficient to fit the equilibrium data as the regression
coefficient R? values seemed to be less (Table 13); this could be due to the fact of boundary
layer limitations which controls the biosorption process. In many scenarios, the pseudo-first
order kinetics model does not fit well to the complete range of contact time and is commonly
functional at the preliminary stages of the adsorption process (Loffredo et al., 2020). Hence, it
could be predicted that pseudo-first order model kinetics was not suitable for the biosorption of
Cr ions onto the biosorbents.

The pseudo-second order kinetics plot (Table 13), showed kinetics of Cr®" adsorption onto the
biosorbent seems to better fit this model of kinetic and comparative higher values of R?
supported this theory. This model study indicated that the biosorption process was governed by
forces driven covalently either through valence forces or electron exchanges via electron sharing
at the junction of solid-liquid interface (Dil et al., 2019; Loffredo et al., 2020) i.e. between the
biosorbent and Cr®* ions.

Table 13: Pseudo-first order and pseudo-second order kinetic models

Pseudo-first order Pseudo-second order
Adsorbent ] R Kk, )
k1 (mln) Qe (mg/g) R (g/mg/min) Qe (mg/g) R
Colocasia
esculenta stem 0.0001 0.521 0.979 0.039 0.279 0.997
biomass
Artocarpus
heterophyllus 0.0001 0.909 0.811 0.0861 0.379 0.981
seeds
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7. Disposal of the used biosorbent

The effective disposal of the spent biosorbents is extremely essential in the adsorption-based
treatment. Usually, disposals through landfills, regeneration by desorption process for reusing
and recycling, and finally incineration are the most feasible strategies to manage the used
biosorbents (Hussain et al. 2022). The present biosorbent possessing green characteristic
features have no disposal issues.

Conclusion

Biosorption efficiency for the removal of hexavalent chromium was studied for Colocasia
esculenta stem biomass and Artocarpus heterophyllus seeds. Both the adsorbents showed
encouraging results, but Artocarpus heterophyllus seeds proved to be a better selection for the
removal of Cr®". Thermodynamics and kinetics study revealed the spontaneous nature of the
adsorption process along with the endothermic nature and it was studied that the reaction was
following pseudo-second-order kinetics. The Artocarpus heterophyllus could be utilized at a
large scale as an environment-friendly, efficient, and cost-effective biosorbent material for the
successful remediation of heavy metals.

Objective 3: Designing of in-situ bioremediation strategy and implementation

of pilot scale Cr® removal at field

Different biosorbents were used to remediate the hexavalent chromium from the aqueous
samples keeping the initial concentration fixed at 10 mg/L for the test. The different biosorbents
includes powder of combretum leaves, water hyacinth stem, jackfruit seed, neem leaves,
Acalypha leaves, water hyacinth leaves, guava leaves, Colocasia esculenta stem, and mixture of
all. The different biosorbents were collected from the from the National Institute of Technology
Rourkela campus areas. The collected leaves, stems and seeds were trimmed into uniform size
and then thoroughly washed first with tap water after that with distilled water in order to remove
the impurities and other sticky particles which if present on the stem surface. The biomass is then
dried, first for 2 days under natural sunlight followed by in a hot air oven at 80°C for 10-12 h.
The dried biomass was then grounded using a mixer grinder and sieved to obtain a particle size
lesser than 300um. The biosorbent was then stored inside an airtight plastic container for further
use. The conditions for the tests includes, dosage 1g/20ml, time 8hrs, temperature 30°C, and
initial concentration of 10 mg/L. The results obtained is shown in Fig. 21. The best results was
obtained for the mixture of biosorbents, for which the removal percentage was calculated to be
94.54%. The removal percentages was observed to be 73.59%, 71.89%, 54.99%, 51.77%,
81.42%, 64.27%, 73.13%, and 56.90% for combretum leaves, water hyacinth stem, jackfruit
seed, neem leaves, acalypha leaves, water hyacinth leaves, guava leaves, and Colocasia
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esculenta stem respectively. This mixture of biosorbents or individual biosorbents could be used
for the remediation of hexavalent chromium from the aqueous environment successfully.
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Fig. 21: Various biosorbents used for the bioremediation of hexavalent chromium

General precaution:

» Discharge of tailing in separate pond

» Impervious layer to be laid at the bottom of the tailing dam to prevent the mixing of
tailing water to the ground water.

» Proper SOP of tailing management should be maintained.
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OCM/ENV/ 897 /2022 Date: 30.04.2022

To
The Member Secretary
SEIAA, Bhubaneswar

SUB: Submission of the measures undertaken for augmentation of the ground water resources
along with the action plan Ostapal Chromite Mines M/s FACOR Litd.

Dear Sir,

With respect to the cited subject mentioned above, we would like to intimate your good office that we
have conducted Impact assessment study with Ground water modelling by accredited consultant of
CGWA i.e M/s Geoclimate Risk Solutions Pvt Ltd. As per the study report there is no impact on
Ground water to withdraw the permitted quantity as Per CGWA NOC.

The rain water harvesting structures considered during the study are as follows:

e Check-Dams
e QGarland Drains
e Settling Pit

And further as per the recommendation of the study report, we have implemented roof-top rain water
harvesting structure to augment the Ground water recharge.

Settling Pit Roof Top Rain Water Harvesting

M/s. Ferro Alloys Corporation Ltd. (A subsidiary of Vedanta Ltd.)

Registered Office:

D.P. Nagar, PO: Randia, Dist.: Bhadrak, Odisha, India - 756 135

T +91-6784 240320/240347, Email: facor.mines@vedanta.co.in / facor.ccp@vedanta.co.in
Website: www.facorgroup.in, CIN: U452010R1955PLC0O08400
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This is for your kind consideration please.

Thanking You

Yours Faithfully
Ferro Alloys Corporation

5 "I

Head Environment

M/s. Ferro Alloys Corporation Ltd. (A subsidiary of Vedanta Ltd.)

Registered Office:

D.P. Nagar, PO: Randia, Dist.: Bhadrak, Odisha, India - 756 135

T +91-6784 240320/240347, Email: facor.mines@vedanta.co.in / facor.ccp@vedanta.co.in
Website: www.facorgroup.in, CIN: U452010R1955PLC008400.



%vedanta EACOHR

transforming elements

(¢

Adequate Measure taken to discharge the waste water to Dhamsala Nallah

ETP Inlet

ETP Outlet

Dust Afforestation Wheel
Suppression & Plantation Washing

Rest of the water is discharged to Dhamsala Nallah

Note:-

e WTP to be installed to treat the ETP Outlet water for drinking purpose

e Increase in the size and length of the Haul Road so more quantity of water is required for
Dust Suppression

e Also the plantation number is increased so more water quantity is required for
Afferostation/Plantation

M/s. Ferro Alloys Corporation Ltd. (A subsidiary of Vedanta Ltd.)

Registered Office:

D.P. Nagar, PO: Randia, Dist.: Bhadrak, Odisha, India - 756 135

T +91-6784 240320/240347, Email: facor.mines@vedanta.co.ine/sfaconccp@vedanta.co.in
Website: www.facorgroup.in, CIN: U452010R1955PLCO08400.
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4.1.4 Disposal of Waste

Ostapal Chromite Mines has 2 No. of Dumps, one is North Dump and another is South Dump.
At present on South dump no more dumping is being carried out over it only stabilization
work is being carried out but North dump is active dump. However, further optimization of
dump space is carried out in order to accommodate waste quantity, Similarly, North dump
the North — Eastern portion is active, The land chosen for dumping the waste material is
proved as non-mineralized area. Exploration has already been done over ths waste dump
area to prove it as non-mineralized area, Please follow the exploration chapter of Bore Hole
Nos. 99,100,104,115,118,122,133,137,154 & 155 covered with Meterage 1373.70 shows
that no significance of ore deposit below the waste dump yard. The complete waste
generated in the plan period will be accommodated within mine lease.

AR e N ol ST . - T was‘e (Clllll)

L Y [l e et a T T (I e, stomeouuide
L ORRRTEN b e i Stomge

“ .- | generation Bagkﬁnﬁng (dunsping) HrmE gg/wm
June-2021-2022| 412,700 - 412,700 - | Outside UPL
2022-2023 495,000 - 495,000 - | Outside TTPL
2023-2024 500,000 - 500,000 - { Outside TJPL
2025-2026 490,000 . 490,000 { » | Outside JPL
Total 2,397,700 - 12,397,700 .

It is planned to shift most of mine infrastructure to out of lease area like office etc, to
accommodate waste, If require COB wil also be shifted to create dump space within mine
lease. Hence, itis planned to exiend North dump towards North-East side & North-West side,

South dump towards East swww side \ji;elght extension of both of dump
o « B

FACOR Biswahath Sahoo / VI
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M/s. Ferro Alloys Corporation Ltd. (A subsidiary of Vedanta Ltd.)

Registered Office:

D.P. Nagar, PO: Randia, Dist.: Bhadrak, Odisha, India - 756 135

T +91-6784 240320/240347, Email: facor.mines@vedanta.co.in./.faconacp@vedanta.co.in
Website: www.facorgroup.in, CIN: U452010R1955PLC0O08400
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FERRO ALLOYS DIVISION

OCM/ENV/ 885 /2022 Date: 25/04/2022

To
The member Secretary,
SEIAA, Bhubaneswar.

SUB: Letter/Po handed over to NIT Rourkela to carry out reduction of hexavalent chromium
from tailing pond, surface run off and mine discharge water of Ostapal Chromite Mine M/s
FACOR Ltd.

Ref:  Environment Clearance No - 66461/75-MINB1/02-2022 dated on — 3.02.2022, Special
Condition Point No — 2

Dear Sir,

We would like to intimate that we have engaged NIT Rourkela since 13.12.2022 to carry out the

reduction of hexavalent chromium from tailing pond, surface run off and mine discharge water vide

PO No: 4800020530, PO delivery priod is 31.07.2022.

In response to our PO handover/Supply, the work has been carried out by NIT, Rourkela and

submitted one interim report. But final result yet to received.

After obtaining the final report we will submit the same.

e Annexure 1 —Purchase Orde (PO)
e Annexure 2 — Response Letter of NIT Rourkela

This is for your kind information

Thanking You

Yours faithfully,
Ferro Alloys Corporation Limited

\

Head Environment

VEDANTA LIMITED (Formerly known as Sesa Sterlite Limited/Sesa Coa Limited)

Ferro Alloys Corporation Limited, Charge Chrome Plant, D.P. Nagar, Randia - 756 135,Dist. Bhadrak,
odisha, India. Phone : 04784 240320/240347 /240272, FOX : 04784 2404824.

E-Mail : Facor.corporate@vedanta.co.in | wWebsite : www.facorgroup.in

CIN : U45201OR1955PLC008400
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= transtorming elements FERRO ALLOYS CORPORATION LIMITED
D.P Maegar.Randia-7536135, Dist- Bhadrek
Odishz, INDIA. Phone: 06784 240320/240347/240272,
Fax: 06784 240626.E-Mail: facor.corpcrate@vedanta.co.in
CIMN: LA 201 CR1355PLCOOEA00

PURCHASE ORDER Page : 1 of 96

PO Number : 4800020530
PO Date : 13.12.2021
Vendor Code : 734607
Vendor Name : National Institiute of Technology
Vendor Address :SRICCE OFFICE, 2nd floor,NIT C

ROURKELA - Orissa, 769008

India.

Your Reference

VALID FROM : 13.12.2021
Our Reference

VALID TO : 31.07.2022
PO Currency :Indian Rupee
PO Validity :13.12.2021 To 31.07.2022
Delivery Place : OSTAPAL

KALIAPANI JAJPUR Orissa 755047 India

I) PO CONFIRMATION/ACKNOWLEDGEMENT :

You shall receive an email confirmation after release of each Purchase Order from our
end. Email will provide you a link, from which you can log into SRM portal and view
and/or download the PO. For downloading or saving the PO, please click on "PRINT"
option. Immediately after receipt of PO, you have to provide "CONFIRMATION" to all
items. Alternately, you may directly log into your account in SRM portal through our
official website https://sesagoaironore.com/procurement/vendor—-e-portal/ and provide
"CONFIRMATIONS". In case no confirmation is received from you within 2 days of receipt
of PO, then PO shall be deemed accepted to you. However, without giving
"CONFIRMATION", ASN as follows, cannot be created, and it has to be done without
exception.

Confirmations, acknowledgement and ASN shall not be applicable for Service line items
of the PO

II) PRE-DELIVERY CONDITION:

1) At the time of dispatch of material. You have to log into SRM system, open "Create
ASN" tab and enter dispatch details, like DC No., DC date, Vehicle No., Quantity, LR
No. & LR Date against each proposed delivery item, and saved, when system will
generate a unique no. This is called as Advance Shipping Notice (ASN), and same has to
be imprinted on every Invoice.

ASN shall not be applicable for Service POs

Sesa Group : Restricted



NATIONAL INSTITUTE OF TECHNOLOGY
Rourkela — 769 008, Odisha

Website-www.nit
Dr. Angana Sarkar Email: sark
Assistant Professor Ph: 0
Dept of Biotechnology and Medical Engineering
National Institute of Technology
Rourkela-769008, Orissa
&
Dr S Jayanthu, FIE, C.Eng
PhD, M Tech, BE (Mining)
MS (Counseling & Psychoth
Former Scientist of CM
NATIONAL M
PROFES
De

To

The HOD

Environment Management Dept
Ostapal Chromite Mine

M/s. FACOR-Vedanta

Dear Sir,
Sub: Scientific Report of study for Hexavalent Chromium reduction at Ostapal Chromite
Mine of M/s. FACOR-Vedanta

Many thanks for your mail regarding Consultancy service and scientific study for Hexavalent Chromium
reduction at Ostapal Chromite Mine of M/s. FACOR-Vedanta dated 18" December, 2021 (PO

No. 4800020530).

Sample collection has been collected from the mine site and preliminary study on physicochemical
parameters of the samples has been conducted. Screening of chromium reducing bacteria are in process.
Kindly find the report on initial study.

Awaiting your favorable response
Thanking you NS
Sincerely yours o pr
p
(ANGANA SARKAR-PI')

/'
/ S,

,”".” f ,./"/ >
L A

(SINGAM JAY ANTHU-Co-PI)

Sensitivity: Internal (C3)



NATIONAL FAX :0661-2472928/2462999

Website-www.nitrkl.ac.in

INSTITUTE OF Email sjayanthu@nitrkl.ac.in

Ph: 0661-2462600-01-11 (Dept)-

TECHNOLOGY 2463611 ®, 9938303259

. https://www.nitrkl.ac.in/FProfile.aspx?e=sjayanthu
Rourkela — 769 008, Orissa
PABX:0661-2465999

Dr S Jayanthu, FIE, C.Eng

PhD, M Tech, BE (Mining)

MS (Counseling & Psychotherapy)

Former Scientist of CMRI & NIRM

Chief Editor of Indian Mining &Engg Journal
NATIONAL MINERAL AWARDEE

PROFESSOR , and Former HOD
Dept of Mining Engineering
No. NITR/MN/SJAY/L/2022/ 12.04.2022

To,

Sri Muthumari M

Head O & M Mines

FACOR Mines, Ostapal Chromite mine

Vedanta resource limited —Kalayapani (Po)Jajpur (Dist)
Muthumari.M @vedanta.co.in

Sub: Request for endorsement related to collaboration in the project on “Removal of chromium from water
contaminated by opencast mining using hybrid constructed wetland”- reg

Dear Sir,

Many thanks for your kind consent on endorsement for the studies to be conducted on above subject, as per
our discussions over phone yesterday-11.4.22. Our Transdisciplinary group of faculty including mining
engineering, Civil Engineering, Biomedical department etc want to submit a project proposal on chromium
removal from water contaminated with chromium by opencast mining activities using a low-cost nature-based
system constructed wetland. We are going to use some lab made filler media in our system which has good
adsorption ability along with microbes and plants in the system that either bio-remediate or uptake the toxic
chromium from the contaminated water. Therefore, system will remove the chromium by physical adsorption,
microbial bioremediation and phytoremediation. Altogether they will provide a highly efficient removal
system.

In this regard, it is proposed to conduct the studies in two phases. In 1*' phase, water will be collected from
mine site and all treatments will be carried out in the laboratory. In 2™ phase, a pilot scale system will be setup
at the mine site for real water treatment. As discussed before, a copy of endorsement, draft proposal etc are
enclosed herewith for your kind perusal inviting Vedanta group to become a collaborator (Industry partner) for
this project that we are going to submit to the Ministry of Mines Gol, shortly.

We look forward for your kind consent and endorsement for the above studies to eb conducted with the water
samples from your mine sites.

Thanking you

Yours Sincerely,

It

(SINGAM JAYANTHU)
Encl: as above


https://www.nitrkl.ac.in/FProfile.aspx?e=sjayanthu
mailto:Muthumari.M@vedanta.co.in

Susanta Biswal

From: Avijit Bhunia (Facor)

Sent: Tuesday, September 27, 2022 9:10 AM

To: - Susanta Biswal

Subject: FW: Timeline for the Consultancy PO-4800020530

Attachments: Consultancy timeline.ppty; Consultancy Report_Vedanta Mine 2nd report.pdf

FYKI

Sensitivity: Internal (C3)

————— Original Message-----

From: Angana Sarkar <sarkara@nitrkl.ac.in>

Sent: 26 September 2022 16:26

To: Avijit Bhunia (Facor) <Avijit.Bhunia@vedanta.co.in>
Cc: Muthumari M <Muthumari.M@vedanta.co.in>
Subject: Timeline for the Consultancy PO-4800020530

External Sender: Use caution with links/attachments

Dear Sir,

The consultancy work will be completed by the November, 2022. The complete timeline is attached with this mail.
Thank you.

Regards

Dr. Angana Sarkar

Assistant Professor
Department of Biotechnology & Medical Engineering
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Government of India
Ministry of Jal Shakti
Department of Water Resources,
River Development & Ganga Rejuvenation
Central Ground Water Authority
(Yo Rt 3 MR y=Ior UE)
NO OBJECTION CERTIFICATE (NOC) FOR GROUND WATER ABSTRACTION
Project Name: Ostapal Chromite Mines
Project Address: Gurujanga, Sukinda, Jajpur
Village: Gurujanga Block: Sukinda
District: Jajapur State: Odisha
Pin Code:
Communication Address: Gurujanga, Sukinda, Jajpur, Sukinda, Jajapur, Odisha - 755028

Address of CGWB Regional Office : Central Ground Water Board South Eastern Region, Bhujal Bhawan, Khandagiri
Square, Nh-5, Bhubaneshwar, Khordha, Odisha - 750001

1. NOC No.: CGWA/NOC/MIN/REN/1/2021/6481
2. Application No.: 21-4/1456/OR/MIN/2017 3. Category: Safe
(GWRE 2020)
4. Project Status: Existing Ground Water 5. NOC Type: Renewal
6. Valid from: 02/08/2020 7. Valid up to: 01/08/2022
8. Ground Water Abstraction Permitted:
Fresh Water Saline Water Dewatering Total
m?3/day m3/year m?3/day m?3/year m?3/day m3/year m?3/day m?3/year
100.00 36500.00 3300.00 1204500.00
9. Details of ground water abstraction /Dewatering structures
Total Existing No.:4 Total Proposed No.:0
bw DCB BW T™W MP MPu DW DCB BW TW MP MPu
Abstraction Structure* 0 0 2 0 0 0 0 0 0 0 0 0
Dewatering Structure* 0 0 0 0 2 0 0 0 0 0 0 0
*DW- Dug Well; DCB-Dug-cum-Bore Well; BW-Bore Well; TW-Tube Well; MP-Mine Pit;MPu-Mine Pumps
10. Ground Water Abstraction/Restoration Charges paid (Rs.): 1371050.00
11. Number of Piezometers(Observation wells) to be No. of Piezometers Monitoring Mechanism

constructed/ monitored & Monitoring mechanism.
Manual DWLR** DWLR With Telemetry

**DWLR - Digital Water Level Recorder 2 0 1 1
(Compliance Conditions given overleaf)

This is an auto generated document & need not to be signed.

18/11, SR I3H, AHFRIE IS, T8 faeelt - 110011 / 18/11, Jamnagar House, Mansingh Road, New Delhi-110011
Phone: (011) 23383561 Fax: 23382051, 23386743
Website: cgwa-noc.gov.in

T 991 - Silaq 99

SAVE WATER - SAVE LIFE
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Validity of this NOC shall be subject to compliance of the following conditions:
Mandatory conditions:

1) Installation of tamper proof digital water flow meter with telemetry on all the abstraction structure(s) shall be mandatory for all users seeking No Objection Certificate and intimation regarding their
installation shall be communicated to the CGWA within 30 days of grant of No Objection Certificate.

2) Proponents shall mandatorily get water flow meter calibrated from an authorized agency once in a year.

3) Construction of purpose-built observation wells (piezometers) for ground water level monitoring shall be mandatory as per Section 14 of Guidelines. Water level data shall be made available to
CGWA through web portal. Detailed guidelines for construction of piezometers are given in Annexure-Il of the guidelines.

4) Proponents shall monitor quality of ground water from the abstraction structure(s) once in a year. Water samples from bore wells/ tube wells / dug wells shall be collected during April/May every year
and analysed in NABL accredited laboratories for basic parameters (cations and anions), heavy metals, pesticides/ organic compounds etc. Water quality data shall be made available to CGWA through
the web portal.

5) In case of mining projects, additional key wells shall be established in consultation with the Regional Director, CGWB for ground water level monitoring four (4) times a year (January, May, August
and November) in core as well as buffer zones of the mine.

6) In case of mining project the firm shall submit water quality report of mine discharge/ seepage from Govt. approved/ NABL accredited lab.
7) The firm shall report compliance of the NOC conditions online in the website (www.cgwa-noc.gov.in) within one year from the date of issue of this NOC.

8) Industries abstracting ground water in excess of 100 m 3 /d shall undertake annual water audit through certified auditors and submit audit reports within three months of completion of the same to
CGWA. All such industries shall be required to reduce their ground water use by at least 20% over the next three years through appropriate means.

9) Application for renewal can be submitted online from 90 days before the expiry of NOC. Ground water withdrawal, if any, after expiry of NOC shall be illegal & liable for legal action as per provisions
of Environment (Protection) Act, 1986.

10) This NOC is subject to prevailing Central/State Government rules/laws/norms or Court orders related to construction of tube well/ground water abstraction structure / recharge or conservation
structure/discharge of effluents or any such matter as applicable.

General conditions:

11) No additional ground water abstraction and/or de-watering structures shall be constructed for this purpose without prior approval of the Central Ground Water Authority (CGWA).
12) The proponent shall seek prior permission from CGWA for any increase in quantum of groundwater abstraction (more than that permitted in NOC for specific period).

13) Proponents shall install roof top rain water harvesting in the premise as per the existing building bye laws in the premise.

14) The project proponent shall take all necessary measures to prevent contamination of ground water in the premises failing which the firm shall be responsible for any consequences arising
thereupon.

15) In case of industries that are likely to contaminate the ground water, no recharge measures shall be taken up by the firm inside the plant premises. The runoff generated from the rooftop shall be
stored and put to beneficial use by the firm.

16) Wherever feasible, requirement of water for greenbelt (horticulture) shall be met from recycled / treated waste water.

17) Wherever the NOC is for abstraction of saline water and the existing wells (s) is /are yielding fresh water, the same shall be sealed and new tubewell(s) tapping saline water zone shall be
constructed within 3 months of the issuance of NOC. The firm shall also ensure safe disposal of saline residue, if any.

18) Unexpected variations in inflow of ground water into the mine pit, if any, shall be reported to the concerned Regional Director, Central Ground Water Board.
19) In case of violation of any NOC conditions, the applicant shall be liable to pay the penalties as per Section 16 of Guidelines.
20) This NOC does not absolve the proponents of their obligation / requirement to obtain other statutory and administrative clearances from appropriate authorities.

21) The issue of this NOC does not imply that other statutory / administrative clearances shall be granted to the project by the concerned authorities. Such authorities would consider the project on
merits and take decisions independently of the NOC.

22) In case of change of ownership, new owner of the industry will have to apply for incorporation of necessary changes in the No Objection Certificate with documentary proof within 60 days of taking
over possession of the premises.

23) This NOC is being issued without any prejudice to the directions of the Hon’ble NGT/court orders in cases related to ground water or any other related matters.

24) Proponents, who have installed/constructed artificial recharge structures in compliance of the NOC granted to them previously and have availed rebate of upto 50% (fifty percent) in the ground
water abstraction charges/ground water restoration charges, shall continue to regularly maintain artificial recharge structures.

25) Industries which are likely to cause ground water pollution e.g. Tanning, Slaughter Houses, Dye, Chemical/ Petrochemical, Coal washeries, pharmaceutical, other hazardous units etc. (as per
CPCB list) need to undertake necessary well head protection measures to ensure prevention of ground water pollution as per Annexure llI of the guidelines.

26) In case of new infrastructure projects having ground water abstraction of more than 20 m3/day, the firm/entity shall ensure implementation of dual water supply system in the projects.
27) In case of infrastructure projects, paved/parking area must be covered with interlocking/perforated tiles or other suitable measures to ensure groundwater infiltration/harvesting.

28) In case of coal and other base metal mining projects, the project proponent shall use the advance dewatering technology (by construction of series of dewatering abstraction structures) to avoid
contamination of surface water.

29) The NOC issued is conditional subject to the conditions mentioned in the Public notice dated 27.01.2021 failing which penalty/EC/cancellation of NOC shall be imposed as the case may be.
30) This NOC is issued subject to the clearance of Expert Appraisal Committee (EAC) (if applicable).

(Non-compliance of the conditions mentioned above is likely to result in the cancellation of NOC and legal action against the proponent.)
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¢

OCM/ENV/ 865 /2022

To

The Member Secretary,
SEIAA, Bhubaneswar

SUB: Submission of the details of the Environment Management Cell comprises of person

Date: 16.04.2022

having qualification & experience in the field of environment of Ostapal Chromite Mine
M/s FACOR Ltd.

Dear Sir,

With respect to the cited subject mentioned above, we would like to intimate your good office about the
details and organizational chart of the environment management cell of Ostapal Chromite Mine M/s

FACOR Ltd.

The details of the Organizational Chart is mentioned Below with details:

Organizational Chart of Environment Management Cell

Sandeep Acharya-7077437456
(HSE Head)

a

ETP)

S.B. Chinara (in-charge of

»

A 4

Susanta Kumar Biswal-
9437496738
(Environment Head)

7 N

B.C. Rout (Lab. Head)

A |

Arani Sam

anta (HSE)

ﬂk

A

A

S. Pradhan (Lab. Assistant)

N

Bhakta Mohanta
(ETP Technician)

Purshotan Mohanta
(ETP Technician)

Bhagabata (Sampler})

A

y

%Mﬂ
Head Environment

Ostapal Chromite Mines
Ferro Alloys Corporation

M/s. Ferro Alloys Corporation Ltd.

Registered Office:
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FACOR/ Bhadrak/ Legal /109 /2022 Dtd. 25.04.2022
To

Dr. K. Murugesan,

Member Secretary, '
State Environment Impact Assessment Authority (SEIAA), Odisha,
Ministry of Environment, Forest and Climate Change, (MOEF&CC),

Government of India.
Ref: EC Identification No. EC22B0010R 120821, dtd. 04/04/2022.

Sub : Requisition to delete Specific Condition no.18 and 19 from the Environment
Clearance dtd. 04,04,2022 granted to Ostapal Chromite Mines of M/s. Ferro Alloys
Corporation Limited in compliance to the various Court Orders.

Dear Sir,

At the outset, the management of. Ferro Alloys Corporation Ltd. (“FACOR”) wish to thank the
State Environment Impact Assessment Authority (SEIAA), Odisha for grant of Environment
Clearance to our Ostapal Chromite Mines vide EC Identification No. EC22B0010R120821 dtd.
04/04/2022 for enhancement of production from 0.2 MTPA to 0.240 MTPA of Chromite Ore
(ROM).

We also do hereby assure and undertake before your good office that we shall comply all the
terms and conditions stipulated in the aforesaid Environment Clearance (EC) dtd. 04.04.2022
within due time.

On a perusal of the above-referred EC document, there are 2 conditions viz. Specific Conditions
no.18 and 19, requiring us to comply with directions of the Hon’ble Supreme Court in WP
114/2014 as below:

Specific Condition No. 18:

“The Project proponent complies with all the statutory requirements and judgements of the
Hon’ble Supreme Court dated 2" August 2017 in Writ Petition (Civil) No. 114 of 2014 in matter
of Common Cause versus Union of Indian & ors. Before commencing the mining operations, if
applicable to the project.”

Specific Condition No. 19:

“The State Government concerned shall ensure that mining operations shall not be commenced
till the entire compensation levied, if any, for illegal mining paid by the Project Proponent

through their respective Department of Mining & Geology in the strict compliance of judgement
of the Hon'ble Supreme Court dates 2~ August , 2017 in Writ Petition (Civil ) No 114 of 2014 in

the matter of common Cause versus union of India & Ors. as may be applicable”.

We humbly submit that the these two conditions, are not applicable to the present Project
Proponent as the liabilities arising out of the said judgement has been extinguished consequent
to the Corporate Insolvency Resolution Process (“CIRP”) which FACOR underwent recently;
the same has been later reiterated by the Hon’ble High Court of Odisha in W.P. (C) 20286 of
2020 (FACOR Vs. State of Odisha), as below:

= @L Page 1 of 3

M/s. Ferro Alloys Corporation Ltd. (A subsidiary of Vedanta Ltd.)
Sensiivity: intemal (C3)
Registered Office:
D.P. Nagar, PO: Randia, Dist.: Bhadrak, Odisha, India - 756 135
T +91-6784 240320/240347, Email: facor.mines@vedanta.co.in / facor.ccp@vedanta.co.in
Website: www.facorgroup.in, CIN: U452010R1955PLC008400.
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1. That, pursuant to an application U/s-7 of the Insolvency and Bankruptcy Code (]B(:J) -
2016 E]ed by Rural E]I}:ctriﬁcation Corporation Limited (“REC") FfﬁCpR, the Hon blg
National Company Law Tribunal, Kolkata Bench (NCLT, Kolkata), v:df its o::der dated 6
July, 2017 initiated Corporate Insolvency Resolution Process (“CIRP”) against FACOR
and declared moratorium under Section-14 of the Insolvency and Bankn.tptcy Code, 2016
(IBC- 2016). Copy of the NCLT order dt.06-07-2017 is enclosed herewith as Annexure-
1.

2. That subsequently, Hon’ble National Company Law Tribunal (“NCLT”) Cuttack Bench,
vide Para no.19 of its order dtd. 30.01.2020 has approved the Resolution Plan submitted
by M/s. Sterlite Power Transmission Limited (a group of Vedanta Ltd.) under IBC-2016.
Copy of the NCLT order dt.30.01.2020 is enclosed herewith as Annexure-2.

3. That, according to the provisions of IBC-2016, r/w the Approved Resolution Plan (“ARP”)
of FACOR, all statutory dues owed by the company to various Government Authorities
prior to the Plan Effective Date i.e the date on which the Approved Resolution Plan was
accepted and approved by Hon’ble NCLT Cuttack, has been extinguished.

4.  That Hon’ble NCLT Cuttack bench vide Para -19 of the said order has also instructed that
the Approved Resolution Plan of FACOR shall be binding on the Corporate Debtor and its
employees, members all creditors including Central and State Government and local
authorities, guarantors and other stake holders.

5. That subsequent to the judgment dt. 02.08.2017 passed by Hon’ble Supreme Court of India
in W.P. no.114 of 2014 in the matter of Common Cause Vrs. Union of India and others,
Deputy Director of Mines, Jajpur Road Circle has demanded Rs. 200,56,57,434/- vide notice
n0.555 dtd. 10.04.2018, towards payment for compensation of u/s 21(5) of MMDR Act 1957
for excess mining in violation to the Environment Clearance granted by Ministry of
Environment and Forest (MOEF). MOEF for the period from 2000-2001 upto 2010-2011.

6. That being aggrieved by the said demand notice we have filed Revision application before
the Revisional Authority of Ministry of Mines, Govt. of India, New Delhi on dt.24.04.2018
vide R.A no. 22/(40) /2018/RC-1. After hearing, the Revisional Authority, Min istry of Mines

had granted interim-stay vide its order dt.10.05.2018 to the impugned demand notice of DDM
till further order.

7. That meanwhile relying upon the order dt.30.01.2020 passed by Hon’ble NCLT Cuttack,
supported by various Supreme Court Judgments and the express provisions of IBC-2016,
FACOR has raised the issue before the Hon’ble High Court of Orissa vide W.P, (C) No.
20286 of 2020 in the matter of Ferro Alloys Corporation Ltd Vs. State of Odisha regarding
various statutory/ mining dues demanded by Government Authorities related to periods prior
to the ‘plan effective date’. We had also prayed before Hon’ble High Court to quash those
demands pertaining to prior period of plan effective date.

8. That after hearing both the parties, Hon’ble High Court of Odisha vide its judgement dtd,
10.12.2021 in WP 20286 of 2020 (FACOR Vs. State of Odisha), has held that, “In terms of

il
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M/s. Ferro Alloys Corporation Ltd. (A subsidiary of Vedanta Ltd.)

M—M Senaitivity: Invermal (C3)

D.P. Nagar, PO: Randia, Dist.: Bhadrak, Odisha, India - 756 135

T +91-6784 240320/240347, Email: facor.mines@vedanta.co.in / facor.ccp@vedanta.co.in
Website: www.facorgroup.in, CIN: U452010R1955PLC008400.
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Section 31 of the IBC, the ARP is binding on all creditors including Central Government
and the State Government. Since all of the impugned demands raised against FACOR

pertain _to the period prior to the Plan Effective date i.e. 31st January 2020, all such

demands stand automatically extinguished in terms of the ARP”.

9. That, consequently, vide para 33 of the said judgement, Hon’ble Court has decided that, *

The demand raised against the Petitioner (FACOR) by the Opposite Parties on the strength
of the decision of the Supreme Court in Common Cause are unsustainable in law and are

hereby set aside”. Copy of the High Court order dt.10.12.2021 is enclosed herewith for your
ready reference as Annexure-3.

10. That subsequently the matter with respect to demand notice issued against Ostapal chromite
Mines U/s- 21 (5) of MMDR Act, 1957 for production in excess of EC in pursuance of the
Common Cause Judgement was heard by the Revisional Authority Ministry of Mines, Govt.
of India New Delhi in Revision application No.22/40/2018/RC-I.

11. That vide its order dated 23.12.2021 the Revisional Authority has expressly declared the
said demand notice of DDM Jajpur as infructuous. Further it was held that, “/n view of the
above, it appears that the amounts mentioned in the demand notices are not included in
the resolution plan and stand extinguished. Hence, the State Government canrnol take any
steps to recover the amounts.” . Copy of the said order dtd.23. 12.2021 is enclosed herewith
as Annexure-4 for your kind perusal and reference.

Thus, it is abundantly clear from the above-stated facts, provisions of law and orders of Hon’ble
High Court of Odisha and Revisional Authority, Ministry of Mines that there is no further
requirement for FACOR to comply with the directions of Hon’ble Supreme Court in WP

114/2014.

Hence, we would like to request your good office to kindly delete Specific Condition No. 18 &
19 from the Environment Clearance (EC) dtd.04.04.2022 granted by your good office, since these
two conditions are not applicable to Ostapal Chromite Mines of M/s. Ferro Alloys Corporation

Ltd.

Thanking You
Yours faithfully

For Ferro Alloys Corporation Ltd

Authorised Signatory

Copy : Ministry of Environment and Forest, New Delhi.

Page J of 3

M/s. Ferro Alloys Corporation Ltd. (A subsidiary of Vedanta Ltd.)
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| B i 3-86/1996-FC (Vol. 1)
o Govermment of India
Ministry of Environment & Forests
(F.C. Division)

} Farvavaran Bhaw an,
C.G.0O, Cemplew, Lindki R nd,

New Delhi-110003

Dated - 7 February 2004
To :
The Secretary (Forests),
.Government of Orissa,
" Bhubaneshwar. .
Sub: Diversion of 64.354 ha of forest land for Ist renewal of mining lease for mining of
.~ Chromite Ore in Ostapal Chromite Mine in favour of M/s Ferro Alloys Corporation

Limited (FACOR) inJaipur District, Orissa.

Sir, . i . . A
Kindly refer to your' letter No. 10F(Cons) 67/2005/15539/F&E dated 02.09.2005
whereunder the above proposal was forwarded to this office seeking prior approval of the .
Central Government in accordance with the Section-2 of the Forest (Conservation) Act, 1980
and to sav. that the above proposal was.examined by the Forest Advisory Committee .

(FAC) constituted under Section-3 of the Act. :
-2, After careful consideration of _Ef_'le proposal of the State. Government and on the basis f
the recozumendetion of the Eorest Advisory Commities, the Cantral Government granted i--
'+ avey no. dated 03.10.20005 suiyect to certain conditione. . T .

prinCiple azpresal vi iZ fotle o
lette N

compliance of thes- coilitions -was submitted vide State Government's
. 10F(Cons)67/201= "10,. 1 / M¥rrl | dated 19.01.2005, Alter consideration: of the propossi i
compliance of vari:uv onditions by. the State Gevernvent, fae Central Government s-re™:
conveys its approval under Section-2 of the. Forest (Conservation) Act, 1980 for-diversion of
64.354 ha of forest land for I# renewal’'of mining lease for mining of Chromite Qre in Ostapal
_Chromite Mine in favour of M/s Ferro Alloys Corporation Limited (FACOR) in Jaipur District,
Orissa, subject to the fulfilment of following conditions :- ) ; .

(1) Legal status of the forest land shall remain unchanged.
The non-forest land identified for Compensatory Afforestation shall be declared a

(i)
‘Protected Forest under Indian Forest Act, 1927, as directed while granting approval on
04.05.1998. Compliance report in this regard may be sent to this office within 3 months.
(i)  The mining lease period under the Forest (Conservation) Act, 1980 shall be co-terminus

. with the current lease granted under MMRD Act, 1957.
(i) The State Government shall transfer amount of NPV and other funds to Compensatory

Afforestation Fund Management and Planning Authority (CAMPA), which has alre»ady
been constituted and notified by the Central Government on 23.04.2004. Till such time,
the CAMPA intimates the Head of Accounts for deposition of funds, the funds will be
maintained in the form of fixed deposits in the name of Nodal Officer or concerne\g}.
Divisional Forest Officer of the State Government. The funds realized towards the NP
shall not be utilized by the State Government. I
v RCC pillars of 4 feet height shall be erected to demarcate the area by Lhe user agency &
th j i ked with forward and back bearings. o
e project cost and will be mar rrund the mining area

™) The user agency shall raise, fence and maintain a safety zone a e il
and will also raise and maintain the plantation over an area one and half times i

rTe
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o that of the safety zone at the project cost
raising plantatior: on forest lanul L5 times
should be compited svith imediately and
office within X months.

ivii)  The concurrent reclamation plan shall be
vear and an annual repoct chall he sent to
Bhubaneswar. [f it is found from th
is not being adhered to by the user agency
1ill such time, the annual progranune i &

{vii) The top soil shall be pratected at the project cost.
‘o Tlie comprehensive wildlits Management Pla

habitat for Sukinda mining belt shall be implemented at

1) No labour camps shall be established on the forest

ixi)  AH necessary measures should be taken by the user agency to

(xiiy  Sufficient firewood shall be provided by the user

cost aiter purchase from the 3tate Forest Department; :
xiii) The user agency shall ensure that there should be o damag

ixiv) The forest land shall not e used for any purp
proposal and the land use shall be as mentioned
10F(Cons) /67/2005/ 1037/ F&E dated 19.01.2006..

(xv] The State Government shall ensure that Compensatory,

- ‘ti :
The condi i
the area v safety Ione as

com Pli.‘m
executed DY

¢ annual report
the mining

the !

1 of conserv
the project cost.

land. °

agency'to

ose other

on of 1@
R

the user agen<y
Nodal Officer
that the concurrent recli
activities shall remain suspended

is completed for that year.

¢ raising satel. zone and
Ldpulated varlier
sent o this

Art shiuld be
from the very 1=

and the RCCF,
amation plan

ation. of Wl]L“lfe and their

p’roteé't the environment.
the labourers at the project

'Farest Deyelopment Corporation.
«.to the available wildlite.

than that specified in the

in the State. Government’s letter No,

Afforestation as siipulated for

thg-Smte. should be taken uf and the targets are achieved. The amount to be deposited
by the different user agencies should be realised from therh immedliately. A compliance

- =gport may be sent to this office in this regard.

Ti_‘.\:_hfm'esl land thus diverted shail be 1wn;transferéhlé;j VW henever and whalever exte:
e i xtent
f the forest land not required, shall-be surrendered to the State Forest Department

under intimation to this Mindstry.

Yours faithfully,

(Pankaj Xsthana)

Assistant Inspector General of Forests

%

Government of Orissa, Bhub.aneshwar.

3. TheChi ) Forest Depmnt' Cove
mme . .
x-,,@'c:g':t Conservay‘ tor of Forests (Centr nt of Orissa, Bhubaneshwar.

¢ Monitoring Cel|,

» Regional Office, Bhopal.

(e

(Pankaj Asthana)

Assi
atant Inspector General of Forests

L)
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E— FAX : 2562822/256095
ODISHA Tel : 2564033/256392
EPABX : 2561909/2562847

Seay E-mail: pa‘ribesmgospcbmrd.org
‘@&’ OFFICE OF THE i T
STATE POLLUTION CONTROL BOARD, ODISHA

[Forest, Environment & Climate Change Department, Gowvt. of Odisha]
Parivesh Bhawan, A/118, Nilakantha Nagar, Unit-VIII,

Bhubaneswar - 751 012
BY SPEED POST/
THROUGH ONLINE

No. 5H1¢¥l / IND-II-CTE - 6642 Date 31032022/

CONSENT TO ESTABLISH ORDER

In consideration of the online application no. 3907466 for obtaining Consent to
Establish for Ostapal Chromite Mines of M/s FACOR Ltd., the State Pollution Control
Board is pleased to convey its Consent to Establish under section 25 of Water (Prevention &
Control of Pollution) Act, 1974 and section 21 of Air (Prevention & Control of Pollution) Act,
1981 for increase in production from 0.2 MTPA to 0.240 MTPA Chromite Ore (ROM)
with maximum excavation of 0.579 Million cum per Annum through opencast mining
method over a mining lease area of 72.843 ha., At — village Gurujanga, Tahasil-
Sukinda in the district of Jajpur with the following conditions.

GENERAL CONDITIONS:-

1. This Consent to Establish is valid for the product, method of mining and capacity
mentioned in the application form. This order is valid for five years, which means
the proponent shall commence mining activities for the proposal within a period
of five years from the date of issue of this consent to establish order. If the
proponent fails to commence mining activities for the proposal within five years
then a renewal of this consent to establish shall be sought by the proponent.

2. The mine shall comply to the provisions of Environment Protection Act, 1986 and the
rules made there under with their amendments from time to time such as the Hazardous
and Other Wastes (Management and Trans boundary Movement) Rules, 2016,
Hazardous Chemical Rules /Manufacture, Storage and Import of Hazardous Chemical
Rules, 1989 etc. and amendments there under. The mine shall also comply to the
provisions of Public Liability Insurance Act, 1991, if applicable.

3. The mine shall apply for grant of Consent to operate under section 25/26 of
Water(Prevention & Control of Pollution)Act, 1974 & under section 21 of Air (Prevention
& Control of Pollution)Act, 1981 at least 3 (three) months before the commencement of
production and obtain Consent to Operate from this Board.

4. This Consent to Establish is subject to statutory and other clearances from Govt.
of Odisha and/or Govt. of India, as and when applicable.
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CONSENT ORDER Page 1 of 12
PAL CHROMITE F AC D

¢

BY REGD. POST WITH AD

STATE POLLUTION CONTROL BOARD, ODISHA

[DEPARTMENT OF FOREST, ENVIRONMENT & CLIMATE CHANGE, GOVERNMENT OF ODISHA]
A/118, Nilakantha Nagar, Unit-VIIl, Bhubaneswar-751012
Phone-2561909, Fax: 2562822, 2560955 E-mail: paribeshl@ospcboard.org, Website: www.ospcboard.or,

CONSENT ORDER
No._ //22) / IND-I-CON- 1163 ’ Dt 22:06:2029 /

CONSENT ORDER NO. 366

Sub: Consent for discharge of sewage and trade effluent under section 25/26 of Water
(PCP) Act, 1974 and for existing / new operation of the plant under section 21 of
Air (PCP) Act, 1981.

Ref: Your online application No0.4076086, dated 13.03.2022, ’online reply dated
05.04.2022 and your letter No. OCMM/ENV/961/2022, dated 30.05.2022.

Consent to operate is hereby granted under section 25/26 of Water (Prevention & Control of
Pollution) Act, 1974 and under section 21 of Air (Prevention & Control of Pollution) Act, 1981 and rules

framed thereunder to

Name of the Industry: OSTAPAL CHROMITE MINES OF M/S. FACOR LTD.
Name of the Occupier & Designation: SRI AJAYA KUMAR PATRA, MINES MANAGER
Address: AT: GURUJANG, PO: KALIAPANI, DIST: JAJPUR
This consent order is valid for the period up to 31.03.2026.

This consent order supersedes the earlier consent order issued vide letter No.4047, dated
16.03.2022.

Details of Products Manufactured:

Sl. No Product Quantity
0.24 MTPA
01. Chrome ore(ROM) [Maximum excavation of 0.579 million
cum per annum excavation]

Details of Mineral Handing Plants/Units:

01. Operation of COB Plant of capacity 0.1 MTPA (chrome ore concentrate)

This consent order is valid for the specified outlets, discharge quantity and quality, specified
chimney/stack, emission quantity and quality of emissions as specified below. This consent is granted

subject to the general and special conditions stipulated therein.
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A2 / :
\El\,,'t . DISTIACT MINING CFFICES NAOAMIANTZ CUTTAK 733 012,... ...
N il . e M
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©Y meres lend, thg ¢nt={lud land partfculors are anclosed herwith
fr %l topss oad conclil.ne undor clovee 2 of Part 11D of the

- lesme Deed, . tne o'd worked out Sres whare frosh clrammnos
Flreat vegutshicon is pot inv3lved cusjuct tou pRyment of the

3P commonus tery plungl tion ducs one the fellowing conditicns

rice duwed wlithout prefudico t2 the rin#{ duceesion on the writ

tion.

V. Yau ghall lndomnify argd reluaburee Covt, eid third
narty es leld doun {n clavce 2 of part VIII, clause
3 end 1% of part VI1 and clauvse 4 send 6 of pltt 11
cf the ~aiu le<se0 deede

2, You phall poy compensatorv plantation cast for
thu aroa undur sucface right ang valug of the
furget growih ¢2 the Cf u‘v.no. Forget Officer,
Keon jhar, _ : ; N

LAD SCNED'LES T

"Téke | FKrats he,  #lot No, Totsl Qusification Area recomme—

area, of the land nded.
an pur R.0.R,

b 3 AT a7 A

h i) d Ac.222,50 521 dngle A be b3

- 1 K] Ac,B3709 ~do- Ae.eZ.00

Totxls NS kB, 03

Youisn falthfilly,
. \
4 \ r
L NG Y [EA
el \’\\L.U
COLLICTIR, QUTTACK,'


ANNEXURE - 12


DISTRICT OFFICE( MINING SECTION)
JAJPUR ROAD,DIST-JAJPUR

- .
OFFICE CRLER No. 7350 /Mines Dt. 1Sl /98

Surface right permission over an area of Ac,10.6h o
L4314 bects. wbthin the mining lease hold of Ostapal Chromite
Mires is n-redby accorded in révour of M/s. FACCR Ltd, for nining
“p2ration z:s applied ror subject to the following terms and
“onditions. The detwils of the land schedule of the surtace right
ratted area are given below.

LAND SCHEDULE

“1llage Nune of the tenants Khata tisam Plot Aren .n Ace,
............ TR . - "I i DBE T e
sarujsng  Ananta Mohgnta 1 Sarada~-II 317 Owi4
wilo= -c¢o- 1 S’racin-II 320 0.8
- (e Keilash Ch,Morsnta 3 ~do- 218 Doz
O -dse- 3 ~do- 22T 10453
e Gare Dehuri 7 -do=- 230  0,0f
- Courange Mohanta and 8 ~do- 31€ 0.13
otlerse,
o -dce : C 8 ~-do- 319 0,39
Tl Darshani Mohanta 12 -do- 307  0.0%
SRR -3 12 ~ac~- sec O, 0
e ~di- 12 -do= 312 0.Qc
50 Oh=y.sewar Mohanta 14 ~do- 4 0,07
== —-Zdc- ; 14 ~do= 206 0,04
A i - 14  -@o- 3 2.12
R ERP MNava Prachan 15  «do- 334 0,22
& Pifiq Deahurdi ¢ 16 -do- 328 0.5&
‘ Banw:all Mohaita 19 ~do- 3C5 0.07
~do= 19  -do- 308 0,05
o S wdion : 19  -do- 0 ¢,00
- 1y ~co- 19  -do- 33 0.02
g Zrika Dehuri ( 23 -do- 283  1.77
- Yanguii Pradhan ¢ 24 -do~ 302 0.09
£ Muxna Cekuri ¢ 27 -do- 226 1.04
3 ~C o= 27 =d o= 229 Y27

; ~do- 2T ~do~ 329 4L



iy i

i "( ¢ )- ¢

{

v o B o CF

'rufanga  Ruga Dehuri ( 28 Sarada-IT %5 C.C
1O = D °t ~do- 232 0,05
fom Laxmidhar Iwehurt( 30 ~dom 221 ¢ LG0E

ind others,

do- -Co= ' 3 ~do- 228 0,05
il -do= 30 ~do- 25 G e
~dom Sujan Dehusd { ¢ 32 “Age 2¢l, 8,43
=30~ Hadibandh.: Dehuri 34 ~-do=- 336 CoLr
B ~do~ 34 -do- 37 P
~do~ Hadibandh . Pradhan 2= o 236 0.7z
=Nes ~do= 25 ~do- L 2,32
~dow ~do- 35 - 30~ 216 Bietis

Total : 10.E€6 Acsys
a .
Q“.-b‘l l.i
Wiy Surfaca Tleght pgrainted area within $he ¥, 1. o0gs

et )

te properly demarcated ky ir: the field ber

re randing
Over possession to the lessee,

2% Forest growth if any within the Swrface right granted
23 +hould no- be disturbed without obtaining vermirssion
Irom “he concerned forest authority,

2

T The leissee shall indemnity undg Sulrburese to Gove,
#7225 th rd parties as laid down in Clause-2
‘lauce- 3 and 14 o¢ Parg- vI2

- &)

the lease died,

6f Fart-VIII,
and Claise~ 4 %0 6 of Fart=IT:

250 =
'OLLEVTCH, | JAJE 2

% /¥ines Lated VA )iha, o=
‘9py to Crief Deecutive, Mines, ¥/ 8% FACLR L, ,
-2mi =!avan,

Tuane, Pharielk for 1n.h-mqrruw vith refererce

'heir letter Noo 3725 dt. 0§.e,q7, L
,ffﬂa‘$/$5 5
e pro— WRLLECTCR, Jagpur s
Copy T5 the DIvisional Forest Orfs c:%’Afh$gnru, :
akiazs

22l udsr, Sikinda, Jajour Road ror infomation,
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JAJPUR FOAD oo
VIDE-LETTR Noy .o = : ,Auau, .neua the- eiut—Jemcryy—?‘?%

I, Shrl M.R.Mohanty, DysIreoior Mines, Jajpur Foad Circlo (b .
hereby deliver the poaséssion of & of 10,66 Acr. or 4,314 Hotae
cef lmd .:'or Chmnﬁ.to in Vill-Qurjenga in Bokinda Tahasdl or
(Jagpar It atxct to-day the 21st Jamary, 1999 110
Shed Gy Sh ‘ama, hsat,Ceieral )‘magor-ncxm-&inea ¥ ailager, Ostagal
Chizownd e Mines, M/, FADR Ltde, as granted by the Collector,
Jrdpur ad de Orwr)‘o.?ﬁ‘,'o dtd. 19-12-98 for Surfece Operation

1% presmice of A thess from Loth sides.
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PDISTRICT OFFICE (ll] RTINS SRerTen )
JATRUR IROAD,

o~

Nn._;?\__\l /2003 -nbit nated the 29:th April o3

PROCEEDTIMNGS

Fursuant to the lettar lln.f.\‘/m& 26-FC dt.4,5,00
of Covt.of India MNinlstry of Anvironm~nt ¢ Forents lew Nelhi

for dAiversion of forcat land owvnr 61,424 hars unlar saction=2

.

off F.¢ Act 1990 addrecs~d to Grcretary. . Fogest Gavh . ~f arizea
Bhubaneswar and subsoquently; e e

1A1lowrAd by Ministry of Soviranmant and Ferpsal
ligw pelhd vide letter M R/RE/06 1 A (20, 7.00 1 |Fagact sa
Sotratany Fortat janyt of Orineg Al ansmear yes et n ey
unbirelken fopese land.,

LL)aavironmantal pslaaranse geenpadn ] far awg aag-iong
of chromfie minss af t/a arye Al legps oo pegar esn o) s (=
0.3/ L0L2 /3G /2000 TA TT(11) At.5.4.02 Adedranen] b bl ofyief
Fxocutive of nines of 11 /s FatopR Lud.

Tidi)alleusd by pDivisional karask Offisar ,A%haaah
Division to worlk aver 41,647 hects of anla elon (o7 ~ar Lam
leaving 4.07 hets foreads land Lor ~alny sones aony onisapes] o s
his temo Mo 3589 de.l9.4.02 addrasazl ko Dapnty Ditsgtey of
Hines avd (IV) Sri Azhok urar Agraual raesrded bonoank sy Le oa ) e
Chinf Eyxaoukive of tinas af FACOR Lt han aiceon eopsapk (o o At
of surfaer  rvight for mining over 0.76 ana in Plei s, v
Khvaka H".3"/", anl afeer aarafol ennc b darabing ege faees g jadgy
parmizsian over an area of 107004 acre o a3 380 ), S GO FU KR
they mining deanes Wold agesa evesy: T2, et = §ay st 1) [SREX STE N RERTRTR
Ayl taresr nlagls e Ir*.r-"hy Ao In Facteniny A7 0o o e 1, e
mindinn eparabion on Dol besz g Poppee ol e bir o ilys tee o i1
O T geRntcnla ol SOt FAEn 2okl SRR e svest ol aeils syfeeseey Ve 03 s

Lamd selhizdule

Ag Rer suabik sottleonaut

aYeornast nloak 290, ’ 1, JoRy v,
(Dattari protrastod (eras) )

WISk Wo., | WIOEA flo, Iy oF the Fawaph  ieees el

L7 Lo Vleedioes oo Anabadi Sal 3015
Az U Mol ey e Jungle:

it e S T 16,99 Kend. e cte 187,14 gers .

43 .352% hect .
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.lage: Guruianga.

-nata No. Mamez of tha Tenant Nc:t. Mo, Kissam Area in Remarks.
Acres,

B e R SR T L T A DT ENGE T R L mogs
36 Abada Jogya Anabadli 377/p  patita 0.03 rart
36 -do- 396/ do-  0.60
36 ~do- 400 -do~  0.38
356 ; —30- 408 ~do- 0.11
39 Rakhita 314 Jilngle (0% 5 | Part
39 ~do- 3158 -do- Q.17
39 -do- 323 -do- 0.10
39 - -do- 324 -do- 0.l11
39 —io- 325 -do- 0,10
39 —der= 326 —lo. 0,33
39 -do- 327 © -do- 0,95 7
39 «do= 1In w v 1.0n
39 ~do- 338 -do- 0,05 are
3G -An- ‘ 339 o< 0,03 —in-
39 —do- 340 -in=- 0,03 =110~
39 ~d0 - 342 ttahara 0.02 ~-do-
39 -do- 343 Jungle 0.09 -do-
39 ~do- 344 ) do- 0,16
39 -do.- ° 345 ~lo- 1,39
39 ~-do- 347 -do-1,63
39 -do- 349 . -do-0.18
39 ~do- 3250 -lo.1,.5¢C Part
39 ~do- y 351 i -do~0,18
39 ~do- 35 2 ~do=2,92 rart
39 -dn- 353 ~“lo-0.41 i
39 ~do- 354 -do-1,91
39 A ~<do- 385 -do-0,3"
- do- 386 ~40-0.34
39 -do0- 357 -dn-n,20
39 —Jo- 361 E o A
39 A0 = 3n - ln=-0,2* Pare
39 -do- . 380 ~lo=N.7"
39 o= P 281 -dnan 1
L] ~ln- 3na “da=n,
39 ) e 383 “lo-0),19

39 v o { ana AAan, )2

Nk
Tresazaa BN T ;
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39 oakhi i ] Junhal=1" B
39 o= ST = R .13
3o —ihoves R =tlpe e L
v L : X3 L G 3
39 —l- 3 = o0
39 A 320 =Lyu= S b o ds

39 —idn- 391 — L ~ 10433

39 =gl g_g_? =ubas . Be % fant,
39 - l= 0 el 1 e i

i
3 ~cly= 34 -la- G2
39 —ud,e= 395 =g 03 p e
38 -da- 39 == 0.23
39 S QoF ohae 0wWG [

. 5

39 = hyim A% bt idos o 9 _ (s |
39 i l—- 01 A [C1P0 B
&b} ~lo- 202 P A P 1
38 o= w3 ke e.n
39 =Jo= 201 S ol 0.10
39 ~do= 405 - -l ==l 0.14
39 ~lo= W5 —clo= v.11
39 - = 407 —t] = (10 ¥
33 ~Jo= 108 L =do- Uell
39 ~do- a11 == 0.71
39 ~do=- 412 3 -do- 1.56
39 -do- 413 ~ o= L.76
an =t1n=- 415 == ) G.04
39 —ilo— 417 L tas R (O A
39 “clo= 113 o 1.31
39 o= 119 L GEWAE Juhge Ll u. 63
38 5 420 guugal-l v 183 ¥k
; gnosl 0.0%

o
;
"
=

o
=
&

39~ =2 421 Gar > 4a Ky

31 (L0 S 152 0.3
35/1 ALl Lanar
aAbarwala KER o L

b {oab i) 5= BOID. sy
12,202 W ~tn,
Graed ek
Forest Bloagit = ThaY Artkse- -

'l'il‘-:':lli_llj TR 30-‘5.
4
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Iveda

Terms and conditions

) . 107 /%
The surface right granted ove?N . acres within

- 5 D>
the M.L. area should be demarcated in the field before handing

over possession to leasee,
The forest growth 1f any within the surface right

granted area should not be disturbed without prior permission of

the {forest Authority.
No acti¥ity what so ever shall be done by the lessee

over 4.07 hects.,of forest land which is earmarked for safty zone.
" “The lessee shall observe all such terms and
conditions as laid down in model form K of M.L deed.
The surface right is granted till the subsistence

of the lease > period,

fﬁl ~ s
COLLECTOR ,JAJPUR

PR 1D #
X3 /2003 Mines Dated, D.4*\L|-07,
Copy to M/sFACOR Ltd for information and necessary
action with reference to their letter No.408 dt .,4.6.2002.
il
) |
Zc g/ﬁon%n? R
L0

Memd No. /2003-Mines Dated.
Copy forwarded to the Joint Secretary to Govt.Steel

Mines Deptt ,0rissa,Bhubaneswar for information and necessary

Mero No,

;ctiog.
! ;COLLECTOR ,JAJPLUR
Memo Mo, ' /2003- nines Dated,
Copy forwarded to the D,F.0,Athagarh and Tahs{ldar
Sukirmda,Jajpursroad for information and necessary action.
J .-'.'l \ }
COLLECTOR ,JAJFUR.,

Sensitivity: Public (C4)



- DISTRICT OFFICE (MINING SECTION)
JAJPUR ROAD

No. 3 LF | / Mines Date: B/R/l[ M

From The District Magistrate and
Collector, Jajpur.

To M/s. Ferro Alloys Corporation Ltd.
Owner of Ostapal Chromite Mines
At: Laxmi Bhawan, PO: Kuans.
Dist: Bhadrak

Sub: Grant of surface right permission over 3.23 Acrs. or
1.315 hects of forest land of Ostapal Chromite Mines
of M/s. FACOR Ltd. under Sukinda Tahasil in Jajpur
District.

Sir,

+ With reference to your application dt: 16.07.11 and
revised application dt: 22.07.2011 on the subject indicated above, the surface right
permission is hereby accorded over an area of 1.315 hects. or 3.25 Acrs. of forest
land coming within 64.354 hects. of forest arca approved by MOEF, Govt. of India
vide order No. F No. 8-86/1996-FC (Vol-II) dt: 07.02.2006 within total lease hold
area over 180 Acrs. or 72.843 hects. in respect of Ostapal Chromite Mines of M/s.
FACOR Ltd. as marked on the map and land schedule detailed below.

The surface right permission is granted as per Clause-2
of Part-III of Mining lease deed executed on dt: 13.08.1983 to 12.08.2005 for 20
years and extended under deemed cxtension as per rule 24 (A) (6) of MCR 1960
subject to the following condition and observance of terms and condition of lease
covenants, Mines & Minerals (D&R) Act. 1957 and relevant rules made there under.

I. Surface right area within the Mining lease shall be demarcated in the field
before handing over possession to the lessee.

2. All conditions stipulated by MOEF, Govt. of India vide letter No. F No, §-

86/1996-FC (Vol-1I) dt: 07.02.2006 in forest ciearance over 64.334 Hects.

shall be observed by the lessee in respect of the forest area.

Surface rent as prescribed in MM (D&R) Act. 1957 and M.C. Rules 1960

shall be paid from the date of issue.

(8]

Contd...P2



Page-2

Granted area land schedule as per Sabik settlement and
Corresponding to Hal scttlement records.

| As per sabik Settlement Record | As per Hal Settlement Record

Village !Khata | Plot 1 Kisam : Name  Khata Plot 'Kisam | Name of . Area
| Name ‘No. . No. of No:.. ., No:. Terants Hin

5 ' U Tenants. o 2 Acrs.

i T 39 T 351 Junglel | Rakhi | 023

' ; | L_39 1 332 7 Jungle-] Rakhit . 0.18
i'Gurujanga || (3 f pp | Sal | Anabadi T 39 T 333 | Jungle-1 | "Rakhit | 0.13 |
No.16 | Jungle  Gowt, 38 358/P  Jungle i Sarbasadharana| 035 |
| | > t == " ——_
! ! S ! |39 1359P | Jungle Rakhit__ | 231 |
}_ f | i | 38 360/P, Jungle i Sarbasadharana | .18 i
| ; |' - | : ! i - Total Area 325
: | : | | : LAers, -

Yours faithtully
T
p= P
Y,
Disuict Magistrate &
8 Collector, Jajpur
Memo No. / Mines Date: /11

Copy forwarded to the Divisional Forest Officer,

Cuttack Forest Division, Cuttack./ the Tahasildar, Sukinda for information and
necessary action.

Distriu}d}gisuate &
Collector, Jajpur



In pursuanee of District office order No. b”? '\/H“d, dt:

2 Ls Collezorn, Jajpur regarding surface right punu:nlon over 3.23 Acrs. ot
‘ nes Camujanga under Sukinda Tahasil in Jajpur Districs __‘||.‘11-..-.Li 1

o b A0k fad, within lease hold area of 72.843 hects. of Ostapai Chromiic
1o hereby hind over the possession of above granied surfac:
heets. or 3.25 adrs. to M/s. Ferro Alloys Corposion L.

Py e csonil Kumar Pati, AGM of Ostapal Chromite Mines ot aforesaid
._._-" vt 4D in presence of the following witi}css, ,'/
\)r LN,
S ./ rIC|
\( S //d-"
Deguy }Jﬁj ko 1
Sdfpuriend

Taken over the possession of granted surface figin are
7 heets. in village Gurujanga under Sukanda Tanasi in Jaypur
Dl pree of Ostpal Chromite Mines over 72,845 Lavis, fu

5 0 s i
,M'm
ASST. GENFF\ALHANH B
Tor: Mfa ‘ééﬂ&h‘@t%“‘ YR [t
ABSTRACT
SI.No. Letter Ref. No. & Date AREA
Acre Hectares
(A) | SURFACE RIGHT GRANTED
1. Letter No.8271 Dtd.03.08.2011 3.25 1.315
2. Letter No. 2712 Dtd. 29.04.2003 107.14 43.359
3. Letter No. 7850 Dtd.19.12.1998 10.66 4314
4, Letter No. 2718 Dtd. 02.12.1985 48.63 19.680
TOTAL: 169.68 68.668
(B) SURFACE RIGHT NOT GRANTED
. Safety Zone 10.06 4.07
6. Debasthali 0.26 0.105
TOTAL : 10.32 4.175
GRAND TOTAL : 180.00 72.843




ANNEXURE - 13
OSTAPAL CHROMITE MINES

/ ' P.O. - KALIAPANI —
. % vedanta O. - KALIAPANI-755047 ﬁ_—[_ E@ ":3

DIST. JAJPUR, ODISHA, INDIA
CHROME ORE MINING DIVISION

Date: 05.04.2022

" OCM/ENV/836/2022

To

1.The Collector and District Magistrate,
Dist.-Jajpur, Odisha.

2.The Sub-Collector, Jajpur,
Dist.-Jajpur, Odisha.

3. The Tahasildar, Sukinda,
Dist.-Jajpur, Odisha.

4. The Sarpanch, Kaliapani Gram Panchayat,
Tahasil- Sukinda, District -Jajpur, Odisha.

Ref: EC Identification No. EC22B0010R120821, dtd. 04/04/2022.

Sub.: Intimation regarding Grant of Environmental Clearance (EC) by SEIAA Odisha under

the provisions of EIA Notification-2006 for increase in production from 0.20 MTPA to

0.24 MTPA Chromite Ore (ROM) with maximum excavation of 0.579 Million Cub Mt

(\)\ per Annum and Beneficiated Chrome Ore 0.10 MTPA from Ostapal Chromite Mine of
M/s Ferro Alloys Corporation Ltd,Jajpur,ODISHA.

‘V'%:VRespected Sir,
A

o\ ! We would like to intimate your good office vide this letter that the State Environment Impact

Assessment Authority(SEIAA), Odisha, coming under the Ministry of Environment, Forest and Climate

Change, Government of India has granted the Environment Clearance (EC) to Ostapal Chromite Mine

of M/s Ferro Alloys Corporation Ltd. (FACOR) vide EC Identification No. EC22B0010OR 120821 on

dtd. 04/04/2022 for enhancement of production from 0.2 MTPA to 0.240 MTPA of Chromite Ore

(ROM) with maximum excavation of 0.579 Million Cub Mt per Annum and Beneficiated Chrome Ore

e, 0.10 MTPA from Ostapal Chromite Mine. This EC is also available in the official portal of Ministry of
/{/’,’{f“" f g& _;;:é'g:g‘.\{ironment, Forest and Climate Change. i.e http://environmentclearance.nic.in.

A

i¢’said Environment Clearance has been issued by SEIAA, Odisha to our Ostapal Chromite Mines

-’é{‘ ¢ provisions of EIA Notification-2006. Incompliance to the Specific Condition n0.26 of this

)
o Wy ——
fp S T
.;'lb!

Thanking You

. %
Yours faithfully, 9 A T

26
for Ferro Alloys Corporation Ltd e A W‘JD’
o\ 1 g e ¥ &

o4 il
W W d
0 : e
Agent L muTHO mPARY M R.6°“ n
Ostapal (_I_hr_ql_nite Mine PR jalon'

=== sy o ;: . = S=2 ‘M‘g;{'
' colte
Ferro Al AN R9NEN Limited
Charge Chrome Plant, D.P. Nagar, Randia - 756 135, Dist. Bhadrak, Odisha, India.
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ANNEXURE - 14

OSTAP,
§ vedanta PLO.-KALAP AN SEagr INES =

fransforming elements DIsT, JAJPUR»ODISHA, INDIA ‘mg
w
OCM/ENV/ 848 /2022 Date:09.04.2022
To

The Member Secretary,
SEIAA,Bhubaneswar

Sub.:  Advertise about the Grant of EC in respect of Ostapal Chromite Mine of M/s FACOR Ltd ,Jajpur of
Odisha.

Ref.:  (i). EC Identification No.:tC22BU010R120821, SEIAA File No.:66461/75-MINB1/02-2022,
Date 4.04.2022
(ii). EC Specific Condition No.:28

Dear Sir,

We would like to submit the reference copy of advertisement of Grant of EC for enhancement in
production from 0.2 MTPA to 0.240 MTPA of Chromite Ore(ROM) with Maximum Excavation of 0.579
Million Cum per Annum and Beneficiated Chrome Ore of 0.1 MTPA from the Ostapal Chromite Mine of
M/s. FACOR Ltd.,Jajpur,Odisha.

Reference of Advertisement has been enclosed as Annexure No.-1.

This is for your Kind infurmation.

Thanking You,

Yours faithfully, .
For Ferro Alloys Corporatiop Limited

G ¥
W
L4 \}v A\
[ MUTHOMARI M
(Authorized Signatory)

Encl: A/a

Ferro Alloys Corporation Limited

Charge Chrome Plant D
. . D.P Nagar, Randia - 75 i
Phone : 06784 240320/240347;’240272, Fax : Oi;gj .233223: -

E-mail : Facor.co
-Corporate@vedanta.co.i e -
CIN : L452010R195 5PLC008400 a.co.in | Website - www.facorgroup.in

k, Odishaq, India.
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Annexure No.-1

PAPER ADVERTISEMENT

1. Publication in Odiya Daily Paper Pragativadi Dated 08.04.2022

i T R S I (.31 - K ; rElsrOEliKl s 65,
ra G QUM e OISO MG GTG ({ Greol LT R

Tdeg) (el il Gaie il . cliTrl-gls; ! G- a1 IS3HE]
5 LAl - Sl k|, St SRl Sl i i PRy '-ﬂ.'_ w g o0 Wt h‘r“i‘ll'
o WY s i ™ B FL-Tle < o IGE o il Wt § HiRElIest
L9 L D L ; ] : el N3 v Y s el U‘L;"(‘Jiu
SKP Oy O D000 ; WSl gt 9gwie woows |
<RSI o Mo E el IR GDL LU IS IS

S =t ; hupo/ienvmnonimentclearance.nic.in 6!
riRl it WS HE cesisiIee
G i ERIT NG, HE

Link is : https://pragat i news/f1/2C22-04-08

ELresi WEmMI Uy wWoAERW W MAES'Y (caewa)

2 Published in English dail, super Orissa Postdated 08.04.2022

d . .’ [
’ A v b

PUBLIC NOTICE

It is hereby i« - = e general publhc that the

State Environn 1 Iripact Assessment  Authority
SElIAA) Odishiaz of the Ministry of Envirtonment, Forest
and Chmate Change. Government of india has granted
Environrmment Slearance i—C) to Ostapal Chromite
Mine of Mis Ferra Adl s Corporaton Ltd. (FACOR)
on dtd. 04/04/202.Z for enhancement of production
up to 0.240 MTFPA of Chiromite Ore (ROM). This EC
1Is also avail. | LY oitficial portal of Mainistry of

| Environment. Forest an Chmate Change, i.e http:/f

lenvironment

lQINCe 1. 11

L




/% OSTAPAL CHROMITE MINES :
= vedanta P.O. - KALIAPANI-755047 ﬁ-/, =,

- transformin a elements Dis'f. JAJPUR, ODISHA' 'NDlA
w
OCM/ENV/ 854 /2022 Date:11.04.2022
To

The Joint Director,

Ministry of Environment, Forest & Climate Change,
Eastern Regional Office,

Bhubaneswar

Sub.:  Advertise about the Crant of EC in respect of Ostapal Chromite Mine ot ivi/s FACOR Ltd, Jajpur of

Odisha.
™ Ref.: (i) EC Identification No.:EC22BO010R120821, SEIAA File No.:66461/75-MINB1/02-2022, Date
4.04.2022
(i) EC Specific Coiiu.tion No.:28
Dear Sir,
We would like to submit the reference copy of aavertisement of Grant of EC for enhancement in
production from 0.2 MTPA to 0.240 MTPA of Chiromite Ore{ROM) with Maximum Excavation of 0.579
Million Cum per Annum aid Beneficiatea Cnrome Cre of 0.1 MTPA from the Ostapal Chromite Mine of
M/s FACOR Ltd. Jajpur, Odiz 2.
Reference of Advertisemeii. 1.5 been enclosed us annexure No.-1.
This is for your Kind infurinztion.
-~ Thanking You,

Yours faithfully, *

For Ferro Alloys Corpor.
5

W\°

\Q‘ MUTHUMORY MY
(Authorized Signatory)

iGi Limited
207>

Encl: A/a

Ferro Alloys Corporation Limited

Charge Chrome Plant, D.P Nagar, Randia -

: 756 135, Dist. - .
Phone : 06784 240320/240347/240272, Fax : 06784 243::,23: s Db, e
c'rnc:li - Facor.corporate@vedanta.co.in | Website : www.fac i

N : L452010R1955PLC008400 Bt o



Annexure No.-1

PAPER ADVERTISEMENT

1. Publicationin Odi,« Daily Paper Fragativadi Dated 08.04.2022

Snw [ TR = (el o FRFTTRRTLS T Vo @IEG GaIreZIKumE 65,
o ST GEmMUIT G HEGTT PG G GETreYeR Laes fla
FTRSVE (AN GG I PEl-Glooornl, Gell- a2 IEliS],
e TR T R e L. T P . . hast Gl ol 9 &9 ikl a0 Wil ()&’1{;&(")‘
SR SRUIFHESIS! IS P TG TURead 3 Sara NSO,
OIS OUE O } : lLle e Miwra e @GPl
oy O O ’ ST~ L N (e L « i Hl'@ﬂ@ I
(e = 3 3 Fel CIGC Al WUHSS ‘o iese
S erdlens! By Jeavaircasunenteclcarance.nic.in ew
R4 IR e S8l wacIew
Guadim ERIF S, SI€l

EErEC . weiidE WOUISAWW PSS (6TVR)

Link is s htips://oraga ) ews/1/2022-04-08

2.Published in English dai., -.per Orissa Postdated 08.04.2022

" argl
e
'. ‘ h-)
: S ——

NOTICE
it Is hereby . { jeneral public that the
>t 1V L { i e E (s G ssimemnt Authority
HSEIAA). Odist of the Ministry of Environment, Forest

| tate =
b

and Climate O Nc soveirnmeant of India has granted
| Environment | il : EC) to Ostapal Chromite
;!‘.,-"iu‘.r:: of M/s | ys Corporauon Litd. (FACOR)
jon dtd. 04/04/20X2 1< iancement of production
;=_1:_", to O 240 PMTRA of . nute Ore (ROM) This BC
1S also avaltia O - ial portal of Ministry of
t Enviranment. | st @i “lhmate Change, i.e http://

lenvironmenn . dance.nic . in

Link : htip://odishap:



% Vedanfq = ANNEXURE - 15

Water Consumption for Dust suppression
OSTAPAL CHROMITE MINE
For the Year 2022-23
Months Ostapal Mines
Trips KL
April 521 6252
May 281 3372
June 272 3264
July 36 432
August 17 204
September 76 912
October 158 1896
Nov 0
Dec 0
Jan 0
TOTAL 1361 16332
Avg per trip day
Avg KL per day
M/s. Ferro Alloys Corporation Ltd. (A subsidiary of Vedant

Registered Office:
D.P. Nagar, PO: Randia, Dist.: Bhadrak, Odisha, India

31-6784 240320/240347, Email: facor.mines@vedanta n./ facor.ccp@vedanta
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e vedanta (FACHR)

OCM/CGWB/ 1444 /2022 Date: 08.11.2022

To

The Member Secretary,

State Pollution Control board,
Bhubaneswar, Odisha

SUB:- Submission of Ground water Levei & Quality Monitoring report for the period July’22 to
September’22 in respect to Ostapal Chromite Mine of M/s. FACOR Ltd.

Dear Sir,

We are submitting the ground water level and quality monitoring report carried out by NABL lab for
the period July’22 to September’22 for your kind information.

Monitoring reports are attached as annexure 1 & annexure 2

1.) Annexure 1-Ground Water Level 2
2.} Annexure 2 — Ground Water Quality

Thanking You,

Yours Faithfully
Ferro Alloys Corporation LTD

&‘h;wl/
Head Environment

ea:- Ro, xmndm, Jedpun,, ODISHA

VEDANTA LIMITED (Formerly known as Sesa Sterlite Limitedssesa Goa Limited)

Ferro Alloys corporation Limited, charge chrome Plant, b.P. Nagar, Randia - 754 135, Dist. Bhadrak,
odisha, india. Phone : 06784 240320/240347 /240272, Fax : 06784 240426.

E-Mail : Facor.corporate@vedanta.co.in | Website : www.facorgroup.in
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<> Visiontek Consultancy Services Pvt. Ltd.

(Committed For Better Environment) Labarasyy Serviies
Certified for : 150 9001:2015, 1SO 14001:2015, 1SO 45001:2018 (OH&S), ISO/IEC 17025:2017 0y

Food Lab
Accredited by : NABET-A Grade, MOEF & CC/CPCB & SPCB-A Grade Material Lab
Soll Lab
@ Infrastructure Enginering o Surface & Sub-Surface Investigation ® Agricaltural Development ® Mine Planning & Design Mineral Lab
® Water Resource Management ® Quality Control & Project Management o Information Technology © Mincral/Sub-Seil Exploration &
® Environmental & Social Study ® Renewable Energy @ Public Health Engincering ©® Waste Management Services Micreblelogy Lab

Ref : Envlab/22/R -8337 Date : 10.10.2022

GROUND WATER LEVEL REPORT- SEPT 2022

1. Name of Client : M/s FERRO ALLOYS CORPORATION LIMITED , BHADRAK
2. Name of the Project : OSTAPAL CHROMITE MINES , KALIAPANI, JAJPUR
3. Date of Sampling : 21.09.2022
4. Sample Collected by  : VCSPL Representative in presence of Client’s Representative
SL. . . .
No. Locations Unit DOS Analysis Result
1 Bore well Near Workshop of Mines mt/bgl 21.09.2022 11.2
2 Bore well Near Main Gate of OCM mt/bgl 21.09.2022 10.9
3 Open Well Near Ostia Village mt/bgl 21.09.2022 5.5
4 Open Well Near Ostapal Village mt/bgl A 5.6
Tube well inside Shiva Temple of the 21.09.2022
5 Village Gurujanga mt/bgl 11.3
Tube well outside Shiva Temple of 21.09.2022
6 the Village Gurujanga mi/bgl 11.1
7 Eastern side of the Quarry (PZ-1) mt/bgl 21.09.2022 5.4
8 | Southern side of the Quarry (PZ-2) mit/bel 21.09.2022 49
9 Watstern side of the Quarry (PZ-3) mt/bgl 21.09.2022 5.2

Plot No.- M-22 & 23, Chandaka Industrial Estat(;e6 P‘i:1t3ia,1 {thulbaneswar, Khurda, Odisha-751024, India Tel.:
74-35117
E-mail: visiontek@vcspl.org, visiontekin @ gmail.com
Visit us at: www.vespl.org
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Visiontek Consultancy Services Pvt. Ltd.

(Committed For Better En;ironmem)
Certified for : 150 9001:2015, 1SO 14001:2015, ISO 45001:2018 (OH&S), ISO/IEC 17025:2017
Accredited by : NABET-A Grade, MOEF & CC/CPCB & SPCB-A Grade
® Mine Planning & Design

<P

@ Infrastructure Enginering
® Water Resource Management
® Environmental & Social Study

Laborutory Services
Eonvirenment Lub
Food Lab
Material Lab

Soll Lab
Mineral Lab
© Mincral/Sub-Seil Exploration &

@ Surface & Sub-Surface Investigation
® Quality Control & Project Management
® Renewable Energy

® Agricaltural Development
o Information Technology

® Public Health Engincering Micrebiology Lab

® Waste Management Services

Ref : Envlab/22/R-8330 Date : 10.10.2022

GROUND WATER OUALITY ANALYSIS REPORT- SEPT 2022

1. Name of Client : M/s FERRO ALLOYS CORPORATION LIMITED , BHADRAK
2. Name of the Project : OSTAPAL CHROMITE MINES , KALIAPANI, JAJPUR
3. Sampling Location : GW1: Bore well Near Work Shop of the Mines

GW2: Bore Well Near Main Gate of OCM

GW3: Open Well Near Ostia Village
4. Method of Sampling : APHA 1060 B
5. Date of Sampling : 21.09.2022
6. Date of Analysis :22.09.2022 TO 28.09.2022
y
7. Sample Collected b : VCSPL Representative in presence of Client’s Representative
p y p p 1%
Standard as per Analysis Result
Sl IS -10500:2012
N(; Parameter Testing Method Unit Amended on 2015 & 2018
: GW1 GW2 GW3
Acceptable Permissible
Limit Limit
Essential Characteristics
1 Colour ngﬂl 53%%%1:%) 11171\;/1%112%‘1]37 C Hazen 5 15 <5 <5 <5
2 Odour Xlﬁﬁih%%)éi&l(r) ll;ezsztlso B -- Agreeable | Agreeable | Agreeable | Agreeable | Agreeable
3 Taste KIIS,IYI% i'%"‘“ﬁ’&?ﬁﬂ 1T7e:5§1 60C -- Agreeable | Agreeable | Agreeable | Agreeable | Agreeable
4 | Turbidity Nephelowretrig Mgthod 30 g NTU 1 5 3.2 2.6 3.5
H Meter N
5 | pH Value at 25°C APHA 2380 E42017 : 4500H° B - 6585 | Relaxation 6.79 6.91 6.96
Total Hardness EDTA Titrimetric Method
6 | (as CaCOy) APHA 23 Ed2017 : 2340 C mg/l 200 0 182 192 186
By AAS Method No
1
8 | Chloride (as Cl) Argentometric Method mgl | 250 1000 50 45 40
APHA 23R° B4 2017 : 4500CL B
Residual, free Todometric Method
9 | Chlorine mg/1 0.2 1 0.20 0.22 0.24
Desirable Characteristics APHA 23RD pﬁ 21T I5A0C
10 | Dissolved Solids Gmwmetlgc ethod mg/l 500 2000 271 332 273
EDTA Titrimeiric Method
11 Calcium (as Ca) APHA 23‘RD Ed2017 : 3500Mg B mg/1 75 200 479 45.2 49.1
12 | Magnesium (as Mg) Calculation Method mg/l 30 100 15.6 19.2 15.4
13 | Copper (as Cu) s 173111 B mg/l 0.05 15 BDL BDL BDL
14 | Manganese (as Mn) i%rﬁlifgéﬁ%edtg%%; 350080 E mg/l 0.1 0.3 BDL BDL BDL
15 | Sulphate (as SO,) A 00 NOX mg/l 200 400 29.2 30.1 31.9
16 | Nitrate (as NOs) By UV-Screen Method mg/l 5| Reeion 8.2 7.6 6.9
Distillation followed by
17 Fluoride (as F) Spectophotometric Method mg/1 1.0 1.5 0.15 0.12 0.20
APHA 23" Ed,2017: 4500F C
Phenolic Compounds Chloroform Extraction by
18 Colorimetric Method /l 0.001 0.002 BDL BDL BDL
(as C¢HsOH) Agﬁglgg‘“r’l%d,zeoﬁ: 5530 B,D me
AAS Method N
19 | Mercury (as Hg) APHA 23°0 Ed,2017: 3112 B mg/l 0001 | plavation BDL BDL BDL
20 | Cadmium (as Cd) AR 017: 3111 B mgn | oo | o Ne BDL BDL BDL
. By AAS Method No
21 Selenium (as Se) APHA 230 Ed2017: 3500 Se C mg/1 0.01 Relaxation BDL BDL BDL

Plot No.- M-22 & 23, Chandaka Industrial Estate, Patia, Bhubaneswar, Khurda, Odisha-751024, India Tel.:

0674-3511721
E-mail: visiontek@vcspl.org, visiontekin @ gmail.com
Visit us at: www.vespl.org
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<> Visiontek Consultancy Services Pvt. Ltd.

(Committed For Better Environment) Laharianrs Seriices
Certified for : 150 9001:2015, 1SO 14001:2015, 1SO 45001:2018 (OH&S), ISO/MTEC 17025:2017 brenmint L

Food Lab
Accredited by : NABET-A Grade, MOEF & CC/CPCB & SPCB-A Grade “':»dn'l.ln;“
@ Infrastructure Enginering o Surface & Sub-Surface Investigation ® Agricaltural Development ® Mine Planning & Design Minersl Lab
® Water Resource Management ® Quality Control & Project Management ® Information Technology © Mincral/Sub-Seil Exploration
® Environmental & Social Study ©® Renewable Energy @ Public Health Engincering ©® Waste Management Services Micreblelogy Lab
i
. By AAS Method No
22 | Arsenic (as As) APHA 23%0 Ed2017: 3114 B mg/l 0.01 Relaxation BDL BDL BDL
Distillation followed by N
23 Cyanide (as CN) Spectophotometric Method mg/1 0.05 o BDL BDL BDL
APHA 23%° Ed,2017: 4500 CN C,D Relaxation
By AAS Method No
24 | Lead (as Pb) APHA 23X 2017 3111 B mg/l 0.01 Relaxation BDL BDL BDL
25 | Zinc (as Zn) A e 173111 B mg/l 5 15 1.4 22 2.0
APHA 23RD Ed,2017: 5540 C
Anionic Detergents Anionic Surfactants as MBAS
26 (as MBAS) mg/l 0.2 RelaXation BDL BDL BDL
g7 | Hexavalent = =l pys 3500 cr B mg/l | 005 | RelNSton | O BOL BOL
chromium as Cr
28 | Mineral Oil Restitlon GraimetricMetod mg/l 05 No BDL BDL BDL
29 | Alkalinity Titration Method me/l 200 600 170 205 180
.. AAS Method
0.03 0.2
31 | Boron (as B) Curcumin Method mg/l 0.5 2.4 BDL BDL BDL
Shall not be
. MPN Method MPN/ | detectable
32 | Total Coliformas TC | Apya 23%° Ed2017: 9221 b 100ml in any - ND ND ND

CL - Colourless, ND — Not detected.
BDL (Below detection limit) Values :(Cu<0.02 mg/l , Mn<0.025 mg/l, C¢éHsOH<0.05 mg/1, Hg<0.004mg/l, Cd<0.01 mg/1,Se<0.001 mg/l, As<0.004 mg/1,Pb<0.02 mg/l, Zn<0.03 mg/1,
Cr*<0.01 mg/l, Al<0.1 mg/l, B<0.1 mg/l, NOs1 mg/l)

Plot No.- M-22 & 23, Chandaka Industrial Estat(;a6 P‘i:1t3ia,1 {ihzulbaneswar, Khurda, Odisha-751024, India Tel.:
74-35117
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Visit us at: www.vespl.org
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Visiontek Consultancy Services Pvt. Ltd.

(Committed For Better En;ironmem)
Certified for : 150 9001:2015, 1SO 14001:2015, ISO 45001:2018 (OH&S), ISO/IEC 17025:2017
Accredited by : NABET-A Grade, MOEF & CC/CPCB & SPCB-A Grade ey
o Surface & Sub-Surface Investigation ® Mine Planning & Design Mineral Lab

® Quality Control & Project Management © Mincral/Sub-Seil Exploration &
® Renewable Energy ® Waste Management Services Micreblelogy Lab

<P

@ Infrastructure Enginering
® Water Resource Management
® Environmental & Social Study

Laborutory Services
Eonvirenment Lub

Food Lab
Material Lab
® Agricaltural Development
o Information Technology
@ Public Health Engineering

Ref : Envlab/22/R- 8331 Date : 10.10.2022
GROUND WATER QUALITY ANALYSIS REPORT- SEPT 2022

1. Name of Client : M/s FERRO ALLOYS CORPORATION LIMITED , BHADRAK
2. Name of the Project : OSTAPAL CHROMITE MINES , KALIAPANI, JAJPUR
3. Sampling Location : GW4: Open Well Near Ostapal Village
GWS: Tube Well inside the Shiva Temple of Village Gurujanga
GW6: Tube Well outside Shiva Temple of Village Gurujanga
4. Method of Sampling  : APHA 1060 B
S. Date of Sampling : 21.09.2022
6. Date of Analysis :22.09.2022 to 28.09.2022
7. Sample Collected by  : VCSPL Representative in presence of Client’s Representative
Analysis Result
Standard as per
IS -10500:2012
SI. No. Parameter Testing Method Unit | Amended on2015 & 2018
GW4 GWS5 GW6
Acceptable Permissibl
Limit e Limit
Essential Characteristics
1 Colour XifﬁaAl %%%%I}%%Meztﬁ%d& C Hazen 5 15 <5 <5 <5
Threshold Odour Test
2 Odour APHA 23""Ed 2017 2150 B - Agreeable | Agreeable | Agreeable | Agreeable | Agreeable
3 Taste K%ﬁ%z%lﬂﬁ}si%?égll;ezs &160 C -- Agreeable | Agreeable | Agreeable Agreeable Agreeable
4 Turbidity Nephelometpis Mithord 30 8 NTU 1 5 2.2 3.1 25
pH Meter No .
5 pH Value e R — - 6585 | Relaxatio 7.22 7.36 7.27
’ : n
Total Hardness EDTA Titrimetric Method
6 (as CaCO5) APHA 23 Ed2017 : 2340 C mg/1 200 600 112 94 78
No
7 Iron (as Fe) ReipASMethedoi7: 31118 mg/l 1.0 Relaxatio 0.22 0.23 0.17
n
8 Chloride (as Cl) Argentomesg Methodsoocr B mg/l 250 1000 45 50 55
9 Residual, free Chlorine kgﬁg‘?ﬁ%l\ggtygg . 4500C1, B mg/l 0.2 1 0.24 0.25 0.20
Desirable Characteristics
10 Dissolved Solids feparimatiigMothod 2540 C mg/1 500 2000 186 124 112
11 Calcium (as Ca) EPHA Tittimetrin MethodoCa B mg/1 75 200 35 30 21
12 Magnesium (as Mg) BRI Methéd : 3500Mg B mg/1 30 100 6.0 4.7 6.2
13 | Copper (as Cu) e 173111 B mg/l 0.5 15 BDL BDL BDL
14 Manganese (as Mn) Xg}s&f;;%v][ﬁg%%: 3500Mn B mg/1 0.1 0.3 BDL BDL BDL
15 | Sulphate (as SO,) e e o sour | me/l 200 400 4.2 3.9 4.1
No
16 Nitrate (as NO3) i%gxgcrmfga%ef?f’fsoo NOSE mg/l 45 Relaxatio 1.51 0.82 0.67
> : n
Distillation followed by
17 Fluoride (as F) Spectophotometric Method mg/1 1.0 1.5 0.015 0.018 0.014
APHA 23%° Ed,2017: 4500F C
18 | Phenolic Compounds | CtlervfimmNidiradtion by mg/l 0.001 0.002 BDL BDL BDL

Plot No.- M-22 & 23, Chandaka Industrial Estat(iz6 Pfga’l {?'hzulbaneswar, Khurda, Odisha-751024, India Tel.:
74-35117
E-mail: visiontek@vcspl.org, visiontekin @ gmail.com

Visit us at: www.vespl.org
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<>

@ Infrastructure Enginering
® Water Resource Management
® Environmental & Social Study

Certified for : 150 9001:2015, 1SO 14001:2015, 1SO 45001:2018 (OH&S), ISO/MTEC 17025:2017
Accredited by : NABET-A Grade, MOEF & CC/CPCB & SPCB-A Grade
o Surface & Sub-Surface Investigation

® Quality Control & Project Management
©® Renewable Energy

(Committed For Better Environment)

® Agricultural Development

o Information Technology

@ Public Health Engincering

® Mine Planning & Design
© Mincral/Sub-Seil Exploration
©® Waste Management Services

Visiontek Consultancy Services Pvt. Ltd. |

Laboratory Services

Eonvirenment Lub
Food Lab
Material Lab
Soll Lab
Mineral Lab

&
Micrehiology | ab

(as C¢HsOH) APHA 23"" Ed,2017: 5530 B.D
No
19 Mercury (as Hg) ﬁ?ﬁ 1242";93% 42017:3112 B mg/1 0.001 Relaxatio BDL BDL BDL
i ) n
No
20 | Cadmium (as Cd) A e 2017 3111 B me/l 0003 | Relaxatio BDL BDL BDL
i ) n
No
21 | Selenium (as Se) e 117: 3500 Se mg/l 001 | Relaxatio BDL BDL BDL
n
No
22| Arsenic (as As) By AAS Msthod 4B mg/l 001 | Relaxatio BDL BDL BDL
g : n
Distillation followed by No
23 | Cyanide (as CN) e e me/l 005 | Relaxatio BDL BDL BDL
CN'C,D n
No
24 Lead (as Pb) RS Method i mg/l 0.01 Relaxatio BDL BDL BDL
n
25 Zinc (as Zn) REARSMethd )17 3111 B mg/l 5 15 2.1 2.5 2.2
26 | Anionic Detergents ABloRs SerfactantAsBAS me/l 02 - BDL BDL BDL
(as MBAS)
No
27 Hexavalent APHA 3500 Cr B mg/l 0.05 Relaxatio BDL BDL BDL
chromium as Cr n
ie . . No
28 Mineral Oil RextilionGrayispstris Msthod mg/1 0.5 Relaxatio BDL BDL BDL
n
29 | Alkalinity Kisption™ethod 172320 B mg/l 200 600 70 30 45
30 Aluminium as( Al) A Y 2017:3111 D mg/l 0.03 0.2 BDL BDL BDL
31 Boron (as B) SpreammdiMathod 7. 45008, B mg/l 05 24 BDL BDL BDL
' Shall not be
. MPN Method MPN detectable in
32| Total Coliformas TC | Apya 23% Ed2017: 9221 b 100ml | any 100m1 - ND ND ND
sample
CL — Colotless, ND — Not detected.

BDL (Below detection limit) Values :(Cu<0.02 mg/l , Mn<0.025 mg/l, CsH;OH<0.05 mg/l, Hg<0.004mg/1, Cd<0.01 mg/1,Se<0.001 mg/l, As<0.004 mg/l,Pb<0.02 mg/l, Zn<0.03 mg/l,
Cr*%<0.01 mg/l, A1<0.1 mg/l, B<0.1 mg/l, NO;1 mg/l)
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Visiontek Consultancy Services Pvt. Ltd.

(Committed For Better l:’n;ironmem)
Certified for : 150 9001:2015, 1SO 14001:2015, ISO 45001:2018 (OH&S), ISO/IEC 17025:2017
Accredited by : NABET-A Grade, MOEF & CC/CPCB & SPCB-A Grade ey
o Surface & Sub-Surface Investigation ® Mine Planning & Design Mineral Lab

® Quality Control & Project Management © Mincral/Sub-Seil Exploration &
® Renewable Energy ® Waste Management Services Micreblelogy Lab

<>

@ Infrastructure Enginering
® Water Resource Management
® Environmental & Social Study

Laborutory Services
Eonvirenment Lub

Food Lab
Material Lab

® Agricaltural Development
o Information Technology
@ Public Health Engineering

Ref : Envlab/22/R- 8332

GROUND WATER QUALITY ANALYSIS REPORT- SEPT 2022

Date : 10.10.2022

1. Name of Client : M/s FERRO ALLOYS CORPORATION LIMITED , BHADRAK
2 Name of the Project : OSTAPAL CHROMITE MINES , KALIAPANI, JAJPUR
3. Sampling Location : GW7: Eastern Side of the Quarry (PZ-1)
GWS8: Southern Side of the Quarry (PZ-2)
GW9: Western Side of the Quarry (PZ-3)
4. Method of Sampling  : APHA 1060 B
S. Date of Sampling : 21.09.2022
6. Date of Analysis :22.09.2022 to 28.09.2022
7. Sample Collected by  : VCSPL Representative in presence of Client’s Representative
Standard as per Analysis Result
S| IS -10500:2012
N(; Parameter Testing Method Unit Amended on 2015 & 2018
) GW7 GWS GW9
Permissibl Permissible
e Limit Limit
Essential Characteristics
1 Colour X{fﬁi\' %%@%%E%EM%}%%, C Hazen 5 15 <5 <5 <5
2 Odour Xllgf{e/s\h%ﬂ”oladﬁ(r)lT7e:szt 150 B - Agreeable Agreeable Agreeable Agreeable Agreeable
3 Taste Klﬁ'ﬁ%zl‘slﬁ’e]s;l&%g%ezs t21 60 C - Agreeable Agreeable Agreeable Agreeable Agreeable
4 Turbidity Nephelopets Msthod 5 g NTU 1 5 2.7 3.2 2.6
pH Meter No
5 | pH Value APHA 23%2 Ed.2017 : 4500H* B - 6585 | Relaxation 7.11 7.29 7.32
Total Hardness EDTA Titrimetric Method
6 | (as CaCcOy) APHA 23 Ed2017 : 2340 C mg/1 200 L5 124 116 94
7 | Tron (as Fe) ABHA 298 BAsA13 : AP mg/l 10 No 0.25 0.22 0.19
8 | Chloride (as CI) Argentometric Method m/1 250 1000 50 55 40
9 | Residual, free Chlorine | Wprin st b 2017 - 4500CL. B mg/l 02 1 0.19 0.18 0.19
Desirable Characteristics
10 | Dissolved Solids SepimamiG st 2540 ¢ me/l 500 2000 223 187 155
11 | Calcium (as Ca) KPiTA Bitrimetriq Methodoca B me/1 75 200 35 31 28
12 Magnesium (as Mg) fiplanl90H Blethed : 3500Mg B mg/l 30 100 8.9 9.4 5.9
13| Copper (as Cu) A 173111 B mg/1 0.05 15 BDL BDL BDL
14 Manganese (as Mn) Keg‘:llgf;;%[l)\/]l;(}g%%: 3500Mn B mg/1 0.1 0.3 BDL BDL BDL
15 | Sulphate (as SO,) BREAGICRSRRE00 SOS°E |,y 200 400 4.2 45 421
e P00 NO
16 | Nitrate (as NOy) BYOVAret MUl 50 mgn | 4 | g | 149 0.86 0.81
Distillation followed by
17 Fluoride (as F) Spectrophotometric Method mg/1 1.0 1.5 0.015 0.016 0.012
APHA 23" Ed,2017: 4500F C
Phenolic Compounds Chloroform Extraction by
18 Colorimetric Method /l 0.001 0.002 BDL BDL BDL
(as C6HsOH) Agﬁznzl;“gcﬁd,zeoﬁ; 5530 B.D me
AAS Method N
19 Mercury (as Hg) APHA ;3R19Ed’2017: 3112B mg/1 0.001 Relax:tion BDL BDL BDL
. AAS Method N
20 | Cadmium (as Cd) APHA 23 Ed.2017: 3111 B mg/l | 0003 Relaxation BDL BDL BDL
. By AAS Method N
21 | Selenium (as Se) RBHA 235 £42017: 3500 Se C mg/l 0.01 Relaxation BDL BDL BDL

Plot No.- M-22 & 23, Chandaka Industrial Estat(g:6 Pfga’l ?hzulbaneswar, Khurda, Odisha-751024, India Tel.:
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<> Visiontek Consultancy Services Pvt. Ltd.

(Committed For Better Environment) Raharanny Sovics
Certified for : 1SO 9001:2015, 1SO 14001:2015, ISO 45001:2018 (OH&S), ISO/IEC 17025:2017 0y

Food Lab
Accredited by : NABET-A Grade, MOEF & CC/CPCB & SPCB-A Grade \n:”nl.n.l.;.n
@ Infrastructure Enginering o Surface & Sub-Surface Investigation ® Agricaltural Development ® Mine Planning & Design m.m.j Lab
® Water Resource Management ® Quality Control & Project Management ® Information Technology © Mincral/Sub-Seil Exploration &
® Environmental & Social Study ©® Renewable Energy @ Public Health Engincering ©® Waste Management Services Micreblelogy Lab
i
22| Arsenic (as As) NS 17 31148 me/l 001 | pume. | BDL BDL BDL
Distillation followed by
. Spectophotometric Method No
23 Cyanide (as CN) All)>H A g3RD Ed2017: 4500 mg/l 0.05 Relaxation BDL BDL BDL
CN' C,D
By AAS Method N
24 Lead (as Pb) APHA 231 E42017 3111 B mg/l 0.01 Relaxation BDL BDL BDL
. By AAS Method 34 42 4.5
25 Zinc (as Zn) APHA 231 E4.2017: 3111 B mg/l 5 15
2% Anionic Detergents Anionic Surfactants as MBAS 1 02 ND ND ND
(as MBAS) APHA 23RD Ed,2017: 5540 C mg - -
Hexavalent No
27 chromium as Cr*® APHA 3500 CrB mg/l 0.05 Relaxation BDL BDL BDL
. . Partition-Gravimetric Method No ND ND ND
28 Mineral Oil APHA 23RD Ed,2017: 5520 B mg/l 0.5 Relaxation
.. itrati 55 50 40
29 Alkallmty Xll;l? X %glMeEtg’ gg 17:2320 B mg/ 1 200 600
30 | Aluminium as( Al) A S 2017 3111 D me/l 003 02 BDL BDL BDL
i h
31 | Boron (as B) SPEASSRNESO. 45008, B mg/l 05 24 BDL BDL BDL
MPN/ Shall not be
. MPN Method detectable in
32 Total Coliform as TC APHA 23%° Ed2017 : 9221 b 100ml any 1 OOmll - ND ND ND

sample

CL =TColorless, ND — Not defected.
BDL (Below detection limit) Values :(Cu<0.02 mg/l , Mn<0.025 mg/l, C¢HsOH<0.05 mg/l, Hg<0.004mg/l, Cd<0.01 mg/1 ,Se<0.001 mg/l, As<0.004 mg/1,Pb<0.02 mg/l, Zn<0.03 mg/1,
Cr*9<0.01 mg/l, Al<0.1 mg/l, B<0.1 mg/l, NO31 mg/l)

13

fa,

.
3
i
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Swaa v @ED)

OCM/ENV/ \UYF#2022 Date: 09.11.2022

To
The Member Secretary
SEIAA Bhubaneswar

SUB:- Submission of Surface water quality report of Dhamsala Nallah Upstream & Downstream
for the period July’22 to September’22 in respect to Ostapal Chromite Mine of M/s. FACOR
Ltd.

Dear Sir,

We are submitting the Surface water quality report of Dhamsala Nallah Upstream (Upto 100 mir UP)
& Dhamsala Nallah Downstream (Upto 100 mtr Down) carried out by NABL lab for the period July’22
to September’22 for your kind information.

Thanking You,

Yours Faithfully
Ferro Alloys Corporation LTD

byt

Head Environment

M/s. Ferro Alloys Corporation Ltd. (A subsidiury of Vedanta Ltd
Registered Office:

D.P Magar, PO: Randia, Dist . Bhadrak, Odisha, incia - 756 135

Q16784 240320/240347, Emati* facor.mine edanta.co.ir facorccp@vedanta o«
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Certified for : 15O 90012015, ISO 14001 : 2015, IS0 45001:2018 (OH&S). ISOAEC 17025:2017
Accredited by
o Surface & Sob-Surface [nvestigation
o Quality Controf & Project Management
® Henewable Encrgy

@ [nfrastructure Foginering
® Waler Resaurce Muoagement
® Environmental & Socisl Study

(Comunitted For Better :‘.:m':rrmmmr}

NABET-A Grade, MOEF & COCPCOB & SPCB-A Grade N

o Agricultural Development
o lnformation Technology
® Public Health Engincering

® Mine Manning & Design
® Mineral Nub-Sail Faploration
® Waste Management Services

> Visiontek Consultancy Services Pvt. Ltd.

Laboratory Services
Envirenmeni Lab

Fuod | ab

Raterial Lab

Solf Lab

Mineral | ab

Micrabbalogy | 3h

Ref : Envlab/22/R- 8342

Date : 10.10.2022

SURFACE WATER QUALITY ANALYSIS REPORT- SEPT 2022

1. Name of Client : M/s FERRO ALLOYS CORPORATION LIMITED , BHADRAK
2 Name of the Project : OSTAPAL CHROMITE MINES , KALIAPANI, JAJPUR
3. Sampling Location : SW1: Damsala Nallah Upstream Water ( 100 mtr Up)
SW2: Damsala Nallah Downstream Water (100 mtr Down)
(With impact of other mines discharge)
4. Method of Sampling : APHA 1060 B
5. Date of Sampling : 21.09.2022
6. Date of Analysis :22.09.2022 to 28.09.2022
T Sample Collected by  : VCSPL Representative in presence of Client’s Representative
SL , Stam:’::sls - Analysis Results
No Parameter Testing Method Unit 15-2296:1992
Class —C* SW-1 SW-2
Visual Comparison Method <5 S
1| Colour (max) APHA 23" Ed2017 : 2120 B, C Hazen 300
2 | pH Value at25°C ﬂgﬂf ;t;{” Ed.2017 : 4500H' B = 6.0-9.0 L il
3 | Suspended solids o A5 teanty kD mg/l - " S
4 | Dissolved Oxygen (minimum) T;gfg‘;uﬂ'ﬁgﬁ i mg/ 4.0 54 6.2
s Nephelometric Method 5.8 9.2
3 | Tosbidity APHA 23% Ed 2017: 2130 B NTU -
6 | Chioride (max) ﬂﬂf eztsr{‘c’ g;,gtl)ﬂ: 4500CI' B mg/l 600 10 1
7 | Total Dissolved Solids i i A mg/ 1500 5 e
8 | BOD (3) days at 27°C (max) {fjgggg’*‘“l $1993 gl 20 BDL BDL
: By AAS Method BDL BDL
2" || Soemtanba APHA 23" Ed.2017: 3114 B gl "3
BDL BDL
W |, Kol 4 Fi(um) :;ﬁs%egdgm? 3111 B mg/l 0.1
: By AAS Method BDL BDL
11 | Cadmium as Cd (max) pidergn Edo,ZOI S BT mg/] 0.01
12 | Hexa Chromium as Cr " R?g;ng;gggszif ;: :;Etgng mg/l 0.05 BDL BRL
By AAS Method BDL BDL
13| Copper as Cu (max) APHA 23“:5&‘:201 7:3111 B mg/l 15
BDL BDL
e ﬁﬁﬁ?ﬁg&n; 3111 B mgl 5
_ By AAS Method BDL BDL
15 | SelenmmusSe (msx) APHA 23% Ed.2017: 3500 Se C mgh k)
Distillation followed by
16 | Cyanide as CN (max) Spectophotometric Method mg/l 0.05 4ok B3R,
APHA 23" Ed,2017: 4500 CN C,D
Distillation followed by 0.11 0.15
17 | Fluoride as F {max) Spectophotometric Method mg/l 1.5 : 2
APHA 23* Ed.2017: 4500F C
18 | Sulphates (SO,) (max) g{;ﬁ";‘;’fh‘“&%ﬂ‘%m SO4% E mg/l 400 o M

MR LT N R e e S e e e S s e e TS LT Tabe e e O e S St e S e iR S ey~ . T =1 )
Plot No.- M-22 & 23, Chandaka Industrial Estate, Patia, Bhubaneswar, Khurda, Odisha-751024, India Tel.:

0674-3511721
E-mail: visiontek@vespl.org, visiontekin@gmail.com
Visit us at: www.vesplorg




<> Visiontek Consultancy Services Pvt. Ltd.

¥
(Comminted For Better Environment) Cimatars e rotess
Cerfified for : 150 $001: 2015, ISO 14001:2015, 150 45001: 2018 (OH&S), ISOLEC 17025:2017 '““"":::‘I‘:‘b""
fceredited by : NABET-A Grade, MOEF & CCCPCB & SPCB-A Grade \l:::ll;l‘:‘.m
@ lnfrastructure Foglnering e Surface & Sub-Surface Iavestigation ® Agriculiural Development ® \ine Planning & Design Miaeral | ab
® Water Resource Mansgement @ (ualiny Control & Project Management o Information Technology & Mineral Sub-Neil Exploration A

Mhigrabinlogy | ah

@ Lovirunmental & Social Study & Henewable Emergy ® Public Health Engineering ® Waste Mansgoement Services

Chloroform Extraction By Colorimetric BDL BDL
19 Phenolic Compounds as CgHsOH (max) Method mg/l 0.005
APHA 23" Ed2017: 5530 B,D
By AAS Method 0.39 0.04
A | Troniis e (mnax) APHA 23* Ed.2017: 3500Fe, B ml 0.5
: By UV-Screen Method mg/l 1.7 1.4
21 | Nitwtens NG, () APHA 23* Ed.2017: 4500 NOy E 50
22 | Anionic Detergents (max) v Anionic Surfactants as MBAS mg/l 1.0 ND ND
APHA 23" Ed,2017: 5540 C :
23 Total Coli form By Multiple Tube Fermentation MPN/
Technique 100 ml 5000 540 920
APHA 23" Ed.2017: 9221 B

CL — Colorless, ND — Not d. d.
BDL (Below detection limit) Values {(Cu<0.02 mg/l, Mn<0.025 mg/l, C;HsOH<0.05 mg/l, Hg<0.004mg/l, Cd<0.01 mg/l Se<0.001 mg/], As<0.004 mg/l,Pb<0.02 mg/l, Zn<0.03 mg/l,
Cr*<0.01 mg/l, Al<0.1 mg/l, B<0.1 mg/l, NO;1 mg/l)

T R Y e Y e S T e S - ST s T T T
Plot No.- M-22 & 23, Chandaka Industrial E“at[fé;iggi ?;:zulbaneswar, Khurda, Odisha-751024, India Tel.:
E-mail: visiontek@vcspl.org, visiontekin@gmail.com
Visit us at: www.vespl.org
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0CM/CGWB/\ 4l3{/2022 Date: 08.11.2022

To

The Regional Director

Central Ground Water Board
South Eastern Region

Bhujal Bhawan, Khandagiri Square
Bhubaneswar — 751001

SUB:- Submission of water quality report of mines discharge water for the period July’22 to
September’22 in respect to Ostapal Chromite Mine of M/s. FACOR Ltd.

Dear Sir,

We are submitting the water quality monitoring report of mines discharge water carried out by NABL
lab for the period July’22 to September’22 for your kind information.

Monitoring reparts are attached as annexure 1 & annexure 2

1.) Annexure 1 —ETP Inlet Water analysis report (Mines Dewatering)
2.) Annexure 2 — ETP Outlet water analysis report

Thanking You,

Yours Faithfully
Ferro Alloys Corporation LTD

Ul

Head Environment

M/s. Ferro Alloys Corporation Ltd. (A subsidiary of Vedanta Ltd
Registered Office:
D P Nagar, PO. Randia, Dist - Bhadrak, Odisha, India - 756 135

T +91-6784 240320/240347, Email: facorminesdivedanta co.n / facor ccp@vedanta.co.in
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<> Visiontek Consultancy Services Pvt. Ltd.

(Committed For Better En;ironmem)
Certified for : 150 9001:2015, 1SO 14001:2015, ISO 45001:2018 (OH&S), ISO/IEC 17025:2017
Accredited by : NABET-A Grade, MOEF & CC/CPCB & SPCB-A Grade
® Agricaltural Development ® Mine Planning & Design

o Information Technology
@ Public Health Engineering

Laborutory Services
Eonvirenment Lub
Food Lab
Material Lab

Soll Lab
Mineral Lab
® Minceral/Sub-Seil Exploration &

@ Infrastructure Enginering
® Water Resource Management
® Environmental & Social Study

@ Surface & Sub-Surface Investigation
® Quality Control & Project Management
® Renewable Energy

® Waste Management Services Micreblelogy Lab

Ref : Envlab/22/R- 8333 Date : 10.10.2022
EFFLUENT WATER ANALYSIS REPORT SEPT 2022

1. Name of the Client : M/s FERRO ALLOYS CORPORATION LIMITED , BHADRAK
2. Name of the Project : OSTAPAL CHROMITE MINES , KALIAPANI, JAJPUR
3. Sampling Location : WW-1: ETP Inlet
4. Method of sampling  : APHA 1060 B
5. Date of Sampling :21.09.2022
6. Date of Analysis :22.09.2022 to 28.09.2022
7. Sample Collected by : VCSPL Representative in presence of Client representative
I\S]:) Test Parameter Test Method Unit WW-1
Visual Comparison Method
1| Color APHA 23%° Ed,2017 : 2120 B, C Hazen 10
Threshold Odour Test
2 | Odour APHA 23%° Ed.2017 :2150 B Pungent Smell
0, pH Meter
3| pHat25C APHA 23% Ed,2017 : 4500H+ B - 9.76
. Gravimetric Method
4 Total Suspended Solids (as TSS) APHA 238 Ed,2017 : 2540 D mg/l 55
By AAS Method
> | Copper (as Cu) APHA 23%° Ed 2017 3111 B me/l BDL
Distillation followed by
6 Fluoride (as F) Spectrophotometric Method mg/l 0.47
APHA 23%P Ed,2017: 4500F- C
. . Todometric Method
7 Total Residual Chloride APHA 23" Ed.2017 : 4500C1, B mg/l 0.2
By AAS Method
8 | Tron (as Fe) APHA 23 Ed2017 : 3111, B mg/l 1.63
Persulfate Method
9 | Manganese (as Mn) APHA 23?“%1,2017: 3500Mn B mg/l BDL
10 | Nitrate Nitrogen (as NO3) ﬁﬁ}lIJX-ZSScRI]‘;e%IEI\Z/I(;BIt 171:02500 NOsE mg/1 12.9
Chloroform Extraction by BDL
11 Phenolic Compound (as C¢HsOH) | Colorimetric Method mg/1
APHA 23%P Ed,2017: 5530 B,D
. By AAS Method BDL
12| Selenium (as Se) APHA 235 Ed,2017: 3500 Se C mg/l
. AAS Method BDL
13| Cadmium (as Cd) APHA 23*° Ed,2017: 3111 B mg/l
Distillation followed by BDL
14 | Cyanide (as CN) Spectophotometric Method mg/l
APHA 23%P Ed,2017: 4500 CN- C,D
By AAS Method BDL
IS | Lead (as Pb) APHA 23%° Ed,2017 3111 B mg/l
AAS Method BDL
16 | Mercury (as Hg) APHA 23" Ed,2017: 3112 B mg/l
. . By AAS Method BDL
17 | Nickel (as Ni) APHA 231 Ed,2017 3111 B mg/l
. By AAS Method BDL
18 | Arsenic (as As) APHA 23 Ed2017: 3114 B mg/l
19 | Total Chromium (as Cr) %I?AA%XIS %1(;)(21017 3111 B mg/1 1.38
20 | Zinc (as Zn) %ﬁ:ggl}f %1(?3017 3111 B mg/l 0.40
. +6 Diphenyl Carbazide Method
21 | Hexavalent Chromium (as Cr*®) APHA 23%° Ed.2017: 3500Cr B mg/1 0.65

- __________________________________________________________________________________________________» |
Plot No.- M-22 & 23, Chandaka Industrial Estat(iz6 Pfga’l iihzulbaneswar, Khurda, Odisha-751024, India Tel.:
74-35117
E-mail: visiontek@vcspl.org, visiontekin @ gmail.com
Visit us at: www.vespl.org
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Visiontek Consultancy Services Pvt. Ltd.
(Committed For Better Environment)
Certified for : 150 9001:2015, 1SO 14001:2015, 1SO 45001:2018 (OH&S), ISO/IEC 17025:2017
Accredited by : NABET-A Grade, MOEF & CC/CPCB & SPCB-A Grade

o Surface & Sub-Surface Investigation ® Agricaltural Development ® Mine Planning & Design
® Quality Control & Project Management ® Information Technology © Mincral/Sub-Seil Exploration
©® Renewable Energy @ Public Health Engincering ©® Waste Management Services

= o

@ Infrastructure Enginering
® Water Resource Management
® Environmental & Social Study

Laboratory Services
Eonvirenment Lub
Food Lab
Material Lab
Soll Lab
Mineral Lab

&
Micrehiology | ab

22 | Vanadium (as V) APHA 230 £42017 3111 D me/l BbL
By Thermometer
23 | Temperature APHA 23%P Ed,2017 2550 B 35
. Modified Winkler Method
24 | Dissolved Oxygen APHA 23%P Ed.2017: 4500 O, C 6.8
Biochemical Oxygen Demand as IS 3025(P-44) : 1993
25 | BOD(3days at 27 C) RA 2003 mg/l 12.4
Chemical Oxygen Demand (as Open Reflux Method
26 | cop) APHA 23%° Ed,2017: 5220 C me/l 240
Gravimetric Method
27 | Oil & Grease (as O & G) (Solvent Extraction) mg/l 12.0
APHA 23"" Ed,2017:5520-B
TKN Instrument (Distillation)
28 | Ammonical Nitrogen (as NH3-N) | followed by Titrimetric Method mg/1 7.9
APHA 23%° Ed,2017 : 4500NH;C
29 | Total Kjeldahl Nitrogen (as N) Tg&f;‘;ﬁ‘é‘g&tﬁ‘;%ejggg)NORG o me/l 12.6
30 | Sulphide (as S) I‘X’ggﬁ‘%&%"ggf‘;& 7. 4500 S me/l BDL
31 | Free Ammonia (as NH;) By Calculation mg/1 6.6
3 Particulate Size of Suspended Gravimetric Method <850
Solids APHA 23%P Ed,2017 : 2540 D H
. IS 6582 (Part 2) 2001, No fish Survived after 96
Bio- T
33 10- assay lest Ed.2.1 (2002-12) % hours in 100% effluent

CL - Colorless, ND — Not detected.
BDL (Below detection limit) Values :(Cu<0.02 mg/l , Mn<0.025 mg/l, C¢HsOH<0.05 mg/l, Hg<0.004mg/l, Cd<0.01 mg/1 ,Se<0.001 mg/l, As<0.004 mg/1,Pb<0.02 mg/l, Zn<0.03 mg/1,
Cr*9<0.01 mg/l, Al<0.1 mg/l, B<0.1 mg/l, NO31 mg/l)

- __________________________________________________________________________________________________» |
Plot No.- M-22 & 23, Chandaka Industrial Estat& P‘i:1t3ia,1 {Shzulbaneswar, Khurda, Odisha-751024, India Tel.:
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E-mail: visiontek@vcspl.org, visiontekin @ gmail.com
Visit us at: www.vespl.org
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Visiontek Consultancy Services Pvt. Ltd.
(Committed For Better Environment)
Certified for : 150 9001:2015, 1SO 14001:2015, ISO 45001:2018 (OH&S), ISO/IEC 17025:2017
Accredited by : NABET-A Grade, MOEF & CC/CPCB & SPCB-A Grade
® Agricaltural Development ® Mine Planning & Design

o Information Technology
@ Public Health Engineering

Laborutory Services
Eonvirenment Lub
Food Lab
Material Lab

Soll Lab
Mineral Lab
® Minceral/Sub-Seil Exploration &

@ Infrastructure Enginering
® Water Resource Management
® Environmental & Social Study

@ Surface & Sub-Surface Investigation
® Quality Control & Project Management
® Renewable Energy

® Waste Management Services Micreblelogy Lab

Ref : Envlab/22/R- 8334 Date : 10.10.2022
EFFLUENT WATER DISCHARGE ANALYSIS REPORT SEPT 2022

1. Name of the Client : M/s FERRO ALLOYS CORPORATION LIMITED , BHADRAK
2. Name of the Project : OSTAPAL CHROMITE MINES , KALIAPANI, JAJPUR
3. Sampling Location : WW-1: ETP Mines Final Discharge Water
4. Method of sampling  : APHA 1060 B
5. Date of Sampling :21.09.2022
6. Date of Analysis :22.09.2022 to 28.09.2022
7. Sample Collected by : VCSPL Representative in presence of Client representative
Analysis
I\Sll. Parameters Testing Methods Unit Standards (In land Results
0. Surface water)
EW-1
Visual Comparison Method
1| Colour APHA 2120 B; 23" Edition, 2017 Hazen Colourless 10
Threshold Odour Method _ pungent
2 | Odour APHA 2150 B; 23" Edition, 2017 Odourless smell
0 pH Meter
3 | pHat25C APHA 4500 H'B; 23" Edition, 2017 - 5590 /.84
. Gravimetric Method
4 Total Suspended Solids APHA 2540 D: 231 Edition, 2017 mg/l 100 34
( By AAS Method
> | Copperas Cu APHA 3111 B; 23" Edition, 2017 me/l 3 BDL
Distillation followed by Spectophotometric
6 Fluoride as F Method mg/1 2 0.31
APHA 4500 F C,D; 23" Edition, 2017
. . Todometric Method
7 Total Residual Chlorine APHA 23RD Ed.2017 : 4500CL, B mg/l 1 ND
By AAS Method
8 | IronasFe APHA 3111 B; 23" Edition, 2017 me/! 3 042
By AAS Method
9 | Manganese as Mn APHA 3111 B; 23" Edition, 2017 me/l 2 BDL
. By UV-Screen Method
10 | Nitrate as NO; APHA 4500 NO; B: 23" Edition, 2017 mg/l 10 7.26
Distillation Followed by Spectophotometric BDL
11 Phenolic Compounds as C¢HsOH Method mg/l 1
APHA 5530-B, D; 23" Edition, 2017
. By AAS Method BDL
12| Selenium as Se APHA 3500 Se C; 23" Edition, 2017 me/l 0.05
. By AAS Method BDL
13 | Cadmium as Cd APHA 3111 B; 23" Edition, 2017 me/l 20
Distillation Followed by Spectophotometric BDL
14 | Cyanide as CN Method mg/l 0.2
APHA 4500 ~CN-C,E; 23" Edition, 2017
By AAS Method BDL
15 | LeadasPb APHA 3111 B; 23 Edition, 2017 mg/l 0.1
) By AAS Method BDL
16| Mercury as Hg APHA 3112 B; 23" Edition, 2017 me/l 0.01
o By AAS Method BDL
17 | Nickel as Ni APHA 3111 B; 23 Edition, 2017 me/l 3
. By AAS Method BDL
18 | Arsenic as As APHA 3114 B; 23" Edition, 2017 mg/l 0.2
. . By AAS Method
19| Total Chromium as Cr APHA 3111 B; 23%Edition, 2017 me/l 2 0.25
. By AAS Method
20 | Zincas Zn APHA 3111 B; 23" Edition, 2017 me/l S 0.021
. +6 By AAS Method BDL
21 | Hexavalent Chromium as Cr APHA 3500 Cr B: 23 Edition, 2017 mg/1 (;.25(
. By AAS Method BDL
22 | Vanadiumas V APHA 3500 V; 23" Edition, 2017 me/l 0.2

Plot No.- M-22 & 23, Chandaka Industrial Estat(iz6 Pfga’l iihzulbaneswar, Khurda, Odisha-751024, India Tel.:
74-35117
E-mail: visiontek@vcspl.org, visiontekin @ gmail.com
Visit us at: www.vespl.org
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Visiontek Consultancy Services Pvt. Ltd.

(Committed For Better Environment) Laharianrs Seriices
Certified for : 150 9001:2015, 1SO 14001:2015, 1SO 45001:2018 (OH&S), ISO/MTEC 17025:2017 brenmint L

Food Lab
Accredited by : NABET-A Grade, MOEF & CC/CPCB & SPCB-A Grade \|.:”n|.|.|.;.u
@ Infrastructure Enginering o Surface & Sub-Surface Investigation ® Agricaltural Development ® Mine Planning & Design Minersl Lab
® Water Resource Management ® Quality Control & Project Management ® Information Technology © Mincral/Sub-Seil Exploration
® Environmental & Social Study ©® Renewable Energy @ Public Health Engincering ©® Waste Management Services Micreblelogy Lab

Shall not exceed

By Thermometer 5°C above the
23 | Temperature APHA 2550 B; 23" Edition, 2017 °C receiving water 3
temperature
. Modified Winkler Method 6.8
24 | Dissolved Oxygen APHA 4500 0. C; 23" Edition, 2017 me/l -
25 Biochemical Oxygen Demand as Oxygen Depletion Method ma/l 30 4.0
BOD IS 3025 ( Part 44 ):2003 &
Chemical Oxygen Demand as Open Reflux Method 24
26 | cop APHA 5220 B; 23“ Edition, 2017 mg/l 250
Gravimetric Method 4.0
27 | Oil & Grease (Solvent Extraction) mg/l 10 ’
APHA 5520 B; 23" Edition, 2017
. . By TKN Method 3.8
28 | Ammonical Nitrogen as N APHA 4500-NH; C; 23rd Edition, 2017 me/l 50
. . By TKN Method 4.5
29 | Total Kjeldahl Nitrogen as N APHA 4500-Nyy, C; 23rd Edition, 2017 mg/1 100
. By Methylene Blue Method BDL
30| Sulphide as § APHA 4500-S D; 23rd Edition, 2017 me/l 2
4.1
31 Free Ammonia as NH; By Calculation mg/l 10
32 Particulate Size of Suspended Gravimetric Method Shall pass 850 <850
Solids APHA 2540 D; 23" Edition, 2017 H micron IS Sieve
96%
90 % survival of Survwal of
33 | Bio-assay Test Evaluating Acute Toxicity % fish after 96 FlSh. after 96
1S 6582 (P-2) 2008 hours in 100% Hrs in 100%
effluent Effluent

CL - Colorless, ND — Not detected.
BDL (Below detection limit) Values :(Cu<0.02 mg/l , Mn<0.025 mg/l, CsHsOH<0.05 mg/l, Hg<0.004mg/l, Cd<0.01 mg/1 ,Se<0.001 mg/l, As<0.004 mg/1,Pb<0.02 mg/l, Zn<0.03 mg/l,
Cr*<0.01 mg/l, Al<0.1 mg/l, B<0.1 mg/l, NOs1 mg/l)

Plot No.- M-22 & 23, Chandaka Industrial Estat(;a6 P‘i:1t3ia,1 {ihzulbaneswar, Khurda, Odisha-751024, India Tel.:
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'.‘EF;FLUENT TREATMENT PLANT
‘ OSTAPAL CHROMITE MINES
M/S FACDOR L.TD

ETP of Ostapal Chromite mines

M/s. Ferro Alloys Corporation Ltd. (A subsidiary of Vedanta Ltd.)

Registered Office:

D.P. Nagar, PO: Randia, Dist.: Bhadrak, Odisha, India - 756 135

T +91-6784 240320/240347, Email: facor.mines@vedanta.co.in./ifagoncep@vedanta.co.in
Website: www.facorgroup.in, CIN: U452010R1955PLC0O08400
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OSTAPAL CHROMITE MINE
M/S FACOR LTD.
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OCM/ENV/W\42/2022 Date: 08.08.2022

To

The Joint Director (s)

Ministry of Environment, Forest & Climate Change
Govt. of India

Eastern Regional Office

Bhubaneswar - 751023

SUB: Submission of Measures taken for the reduction of consumption of water for Ostapal
Chromite Mines M/s Ferro Alloys Corporation Limited.

Ref: EC Statutory Condition B.41 of Ostapal Chromite Mines M/s Ferro Alloys Corporation
Limited.

Dear Sir,

With respect to the cited subject mentioned above, we would like to intimate your good office that we
are maintaining & monitoring the water balance chart of every month and also we have planned some
measures for the reduction of water consumption of Ostapal Chromite Mines M/s Ferro Alloys

Corporation Limited.

The Details of the water consumption action plan is attached in the annexure - 1

This is for your kind consideration please.

Thanking You

Yours Faithfully

Mines Manager
Ostapal Chromite Mines
Ferro Alloys Corporation

\/s. Ferro Alloys Corporation Ltd. (A subsidiary af Vieedanta Lid )

spistered Qffice:

P Nagar, PO: Randia, Dist.: Bhadrak, Odisha, india - 756 135

+91-6784 240320/240347, Email: facormines@vedanta co.in / facor cop@vedanta.coan
febsite, wwww . facorgioup.in, CIN: U452010R 1955PLCO08400
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OCM/ENV/||45/2022 Date: 08.08.2022

To

The Member Secretary

Odisha State Pollution Control Board
A/118, Nilakanthanagar, Unit-VIII
Bhubaneswar

SUB: Submission of Measures taken for the reduction of consumption of water for Ostapal
Chromite Mines M/s Ferro Alloys Corporation Limited.

Ref: EC Statutory Condition B.41 of Ostapal Chromite Mines M/s Ferro Alloys Corporation
Limited.

Dear Sir,

With respect to the cited subject mentioned above, we would like to intimate your good office that we
are maintaining & monitoring the water balance chart of every month and also we have planned some
measures for the reduction of water consumption of Ostapal Chromite Mines M/s Ferro Alloys
Corporation Limited.

The Details of the water consumption action plan is attached in the annexure - 1

This is for your kind consideration please.

Thanking You

Yours Faithfully

\

(o

ines Manager
Ostapal Chromite Mines
Ferro Alloys Corporation
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ACTION PLAN FOR WATER REDUCTION PLAN

Water savings can be achieved in mining through a combination of different

(1) Changing behaviour,

(2) Modifying and/or replacing equipment with water saving equipment to
reduce overall water consumption

(3) To assure the strategies, optimize water and minimize costs, it is important to
assess current water use and set goals.

(4) Water Recycle & Re-use practice to be adopted
Changing User Behaviour

e Awareness raising among operators to use water-efficient strategies
and/or equipment to optimize water use helps in changing the user
behaviour.

e Display poster for awareness

e Build understanding among employees and co-workers about the importance
of water conservation. Make them aware of water scarcity issues and the
impact of water conservation practices.

e Educate employees so that they will be able to identify problems and innovate
solutions to reduce water use within the company.

Modifying and/or replacing equipment with water saving equipment to reduce
water consumption

e Typical operational changes for reducing water consumption at the operational level
are developing a regular inspection programme for piping and hoses.

e |[nstall water saving toilet systems (low flush, vacuum, dehydration, adjust flush
valves).

e Install tap aerators and high efficiency showerheads

e Choose conveying systems that use water efficiently

e Replace high-volume hoses with high-pressure, low-volume cleaning systems

To assure the strategies, optimize er and minimize costs, it is impo to

assess current water use and set goa!s

e Apply/Iinstallation of water meter in all intakes point to access the use.

e Using of NALCO Chemicals in tailing pond for maximum recovery of water
e Reducing water consumption for cleaning finding multiple uses for water.

e Record keeping for water abstraction & use for domestic & industrial use for Mine

individually.
e Specific water consumption target set for Mine individually.

L

M /s. Ferro Alloys Corporation Ltd. (A subsidiary of Vedanta Lid.)

Registered Office:

2 P Nagar, FO' Randia. Dist. Bhadrak, Odisha, india - 756 135

T+91-6784 240320/240347, Email: facormines@vedanta.co.in / facorccp@vedanta.co.in
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Water Recycle & Re-use practice to be adopted for Reduces Water Use:

e Wastewater treatment plant i.e ETP & STP installation & Operation practice to be
made

e Treated water should be used for Industrial use instead of fresh water.

e Surplus discharge treated water shall be used for Agriculture as required by local
community instead of fresh water from Borewell.

Mines Manag

Ostapal Chromite Mines
Ferro Alloys Corporation

M/s. Ferro Alloys Corporation Ltd. (A subsidiary of Vedanta Ltd )
Registered Office:
D P Nagar, PO* Randia, Dist. Bhadrak, Odisha, India - 756 135

T +31-0784 240320/240347, Email: facormines@vedanta.co.in / facor.ccp@vedanta.co.in
o Mehsteoanees lacararann in CING HAR201NR1QREE1 CONRANND
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INVESTIGATION STATEMENT

The scientific work documented in this interim report titled “Scientific Study on
Ground Vibrational Effects of Blasting at Ostapal Chromite Mine and its
Control/Mitigation” was carried out by the National Institute of Technology—
Rourkela at the request of M/s Ferro Alloys Corporation Ltd. This interim report
is classified as confidential and is meant for the internal use of the organization to
which it is submitted. This interim report, in full or in part thereof, can neither be
quoted nor published anywhere by anybody other than the investigator. It should
not be communicated /circulated to agencies other than the concerned government
departments. NIT-Rourkela reserves the right to publish the results of the present
study.
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1.0 Introduction

This interim report forms a part of the project work related to scientific study on ground
vibrations due to blasting at Ostapal Chromite Mine, Ferro Alloys Corporation Limited
(FACOR). Ostapal Chromite Mine, in Sukinda ultramafic complex, is located in Kaliapani
village of Jajpur district of Odisha. The objective of this study is to estimate the explosive charge
per delay for bringing down the ground vibrations within the safe limits of peakparticle velocity
and frequency. A field visit was made during November 2021 to collect the general information
about the mine, and monitor ground vibrations induced by blasting.

A field visit was done on 20-21, November 2021 to study various blast parameters related to the
blasting of benches in the pit to understand the effect of blast on the surrounding structures peak
particle velocity and frequency of ground vibrations due to blast at different distances from the
blast site were measured with suitable instruments in the field. Fig 1 shows the location of the
mine. A few more blasts shall be monitored before submission of final report, final report will be
submitted with the result of data analysis.

Fig 1(A): Location of Ostapal Chromite Mine
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Fig 1(B): Location Map of‘ Ostapal Chromite Mine (Close View)

2.0 Geo-Mining Details

2.1 Location & Communication

Ostapal Chromite Mine, in Sukinda ultramafic complex, is located in Kaliapani village of Jajpur
district of Odisha. The mining lease was granted in the year 1985 and subsequently, mining was
started using the opencast method with HEMM deployment and is continuing till date. The mine
is connected with the nearest rail network at Jajpur-Keonjhar Road Railway Station on Howrah—
Bhubaneswar—Chennai line of SE railway by an all-weather road of 100 km via Duburi and
Tomka. The leasehold area is linked with Daitari-Paradeep Express Highway. State capital at
Bhubaneswar and district headquarter at Jajpur is located at road distances of 150 km and 53 km
respectively from the leasehold area of Ostapal Mine.

2.2 Method of Mining

The opencast mining of chromite ore is being carried out by removing the overburden, side
burden/intermediate burden by making suitable benches in all directions of the quarry. Waste
materials are removed from the quarry directly by shovel/dumper/dozer combination to the dump
yard. Similarly, ores are removed from the quarry. Hard portions of the quarry which cannot be
directly excavated by the machines require drilling and blasting with large diameter holes.
Blasted fragments are removed by the machine to the waste dump yard. Fig 2 shows the location
of the site for the experimental blast.



Shovels are utilized with a bucket capacity of 1.5 m’ with digging height capability up to 10m.
110mm diameter drilling machine is used for drilling of shot holes. Plaster shooting/pop shooting
is done for secondary blasting. Tire-mounted front-end loaders are used for re-handling purposes.
Other machineries which are utilized in the mine are compressors, diesel and electric pumps,
explosive van, etc.

The bench heights are typically kept with 7-8m height, 8-10m width and overall slope of 26° to
30°. Drains and barriers are constructed all along the longitudinal direction of one side of the
bench edge for smooth flow of water to the next lower bench and safe running of vehicles on the
quarry benches. The process continues till reaching the pit bottom. Benches are connected with
each other with short ramps of 1 in 10 gradients. Main ramps/ haul roads are kept with 1 in 14
gradient. Sufficient side drains and cross drains are also provided to keep the road dry in all
seasons including the rainy season. Fig 3 shows the joint survey conducted and closed view of
benches.
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Fig 3(A&B): Joint survey and close view of the benches

Required data related to Ostapal Chromite Mine and explosive/blasting parameters were
provided by the concerned authorities. The blasting operation will be monitored and statistical
analysis of the PPV in terms of frequency content, and charge/delay based on an adequate
number of blasts will be conducted for optimization of the blasting pattern for designing
controlled blasting techniques to protect structures.

3.0 Blasting Practices at the mine

The usual drilling pattern is burden 3.0 m and Spacing 2.0 to 2.5 m and subgrade drilling is
10%. Fig 4 (A, B & C) shows preparation for the experimental trial blast.

4(B)
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Fig 4(A, B &C): Preparation for experimental trial Blast

Solar Prime is a packaged slurry explosive used having diameter of 83mm with the VOD of
3.5km/sec. All the activities of blasting shall be carried out in accordance with regulations of
MMR 1961. Blast-induced ground vibrations and fly rock are greatly controlled by the latest
blasting techniques like using NONEL detonators, Noiseless trunk line detonators, and vibrations
monitoring with MINIMATE. Blasting shelters shall be provided at suitable points for safe
blasting. Sufficient sentries shall be posted to cover the blasting zone of 500m. The blasting zone
is demarcated with red flags for easy identification. Besides the blasting timing indicating boards
are posted at main entries and at danger zone areas. Before blasting, warning whistles/siren is
given three times for alerting the persons nearer to the danger zone.

The Ostapal Chromite mine of FACOR, and rock breaker for handling of oversize fragments.
Bench height at the mine site is about 7m to 8m with Burden of 3m, spacing of 2.5m and
quantity of charge per hole between 15kg to 40kg for 110mm drill diameter. Staggered pattern
and square grid pattern of holes are drilled. The blast holes depth is about 3m to 10m including
10% sub grade drilling. Each blast is monitored for ground vibration and fragmentation and
necessary care is taken based on the report obtained. Minimate is being used for measurement of
ground vibration in the mines. Fig 5 shows location of blast vibrations and instrument sites.
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4.0 Ground Vibrations and Air Overpressure

4.1 Generation of Ground Vibrations

When an explosive charge detonates, intense dynamic waves are set around the blast hole, due to
sudden acceleration of the rock mass. The energy liberated by the explosive is transmitted to the
rock mass as strain energy. The transmission of the energy takes place in the form of the waves
(Fig 6). The energy carried by these waves crushes the rock, which is the immediate vicinity of
the hole, to a fine powder. The region in which it takes place is called shock zone. The radius of
this zone is nearly two times the radius of the hole. Beyond the shock zone, the energy of the
waves gets attenuated to some degree which causes the radial cracking of the rock mass. The gas
generated as a result of detonation enters into these cracks and displaces the rock further apart
causing its fragmentation. The region in which this phenomenon takes place is called transition
zone. The radius of this zone is twenty to fifty times the radius of the hole. As a result of further
attenuation taking place in the transition zone, the waves although cause generation of the cracks
to a lesser extent but they are not in a position to cause the permanent deformation in the rock
mass located outside the transition zone. If these attenuated waves are not reflected from a free
face, then they may cause vibrations in the rock. However, if a free face is available, the waves
reflected from a free face cause further breakage in the rock mass under the influence of the
dynamic tensile stress.

4.2 Ground Vibration Waves

Blast induced ground vibrations, which are propagated in rock, can be divided into three
categories:
i.  Compression waves
1.  Shear waves and
ii.  Rayleigh waves

The motion of the ground particle takes in three perpendicular directions viz. vertical,
longitudinal and transverse directions. For the compression wave, the particle moves along the
direction of propagation (longitudinal), while the shear wave moves across this direction
(transverse). The Rayleigh waves have elliptical particle movements in the vertical plane
(vertical). The particles rotate backward in this plane.

The propagation velocity for the different wave types is dependent of the elasticity and density of
the medium. Typical velocities for shear waves in rock vary from 2000-4000 m/s
correspondingly for compression waves 3000-6000 m/s. For inhomogeneous and stratified rocks
the propagation of wave energy is complicated. During unfavorable conditions resonance and
focusing effects may be created by the interference of incoming and reflecting waves. Under
such conditions the vibrations may increase and not decrease when the distance from the blast
source get larger.

The three important wave characteristics, which are significant for blast damage, are amplitude,
frequency and duration. The amplitude, which is given as acceleration, particle velocity or
displacement, depends on detonating charge, length of the charge, confinement, damping
conditions in the ground, the building response and the distance between the object and blasting.
Concerning ground conditions and building response nothing can be done. Earlier peak particle
velocity was the sole criterion for the ground vibration standards. However, after the role of
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frequency in the damage to the structures became known, it is now common to prescribe
maximum permissible peak particle velocity along with corresponding frequency.

4.3 Prediction of Ground Vibrations

A number of investigators have been studied ground vibrations from blasting and also theoretical
analysis has been developed to explain the experimental data. The energy released is considered
to be proportional to the square root of charge. Fig 5 shows pictorial representation of the various
zones and the phenomenon of reflection of waves. Earlier studies on wave propagation showed
that the amplitude of particle displacement can be given by:

0.5
A=KQ

Where K is site constant; D is the distance and Q is the charge per delay.

Assuming the cylindrical explosive geometry for long cylindrical charges, Researchers working
on blast-induced ground vibrations concluded that any linear dimension should be scaled with
the square root of the charge weight. Blasts should be scaled to the equivalent distance, which is
the actual distance divided by the square root of the charge. The corresponding relation known as
USBM predictor equation takes up following form:

B
2
,

Where, K and [ are site-specific constants, which depend on local geology and ground
characteristics and other terms have their usual meanings. The USBM predictor equation is used
in India for calculating maximum safe charge per delay for different distances according the
standards fixed by DGMS. The value of K and 3 are determined by regression analysis of the
data generated by trial blasts in terms of A, D and Q.

4.4 Damage Criteria

The damage criteria were proposed by many organizations including USBM, DGMS, and Indian
Standards etc. based on the permissible PPV in mm/s and frequency of the ground vibrations for
various types of structures. The criteria based on the permissible PPV in mm/s and frequency of
the ground vibrations for various types of structures as per DGMS (1997) as presented below in
Table 1 and 2 are generally followed to estimate safe charge per delay to limit the ground
vibrations within safe limit in Indian geo-mining conditions. Fig 6 represents various waves
zone.

Table 1: Damage criteria vis-a-vis Buildings / Structures not belonging to the owner

Type of Structure Dominant Excitation Frequency
<8 Hz 8 to 25 Hz >25Hz
a) Domestic Houses 5 10 15
b) Industrial Building 10 20 25
¢) Sensitive Structure 2 5 10

11



Table 2: Damage criteria vis-a-vis Buildings / Structures belonging to the owner

Type of Structure Dominant Excitation Frequency
<8 Hz 8to 25 Hz > 25 Hz
a) Domestic Houses 10 15 25
b) Industrial Building 15 25 50

Radial Crack

Fig 6: Pictorial representation of the various zones and the phenomenon
of reflection of waves

12
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4.5 Parameters Influencing Propagation and Intensity of Ground Vibrations

The parameters, which exhibit control on the amplitude, frequency and duration of the ground
vibration, are divided into two groups as follows:

il.

Non-controllable Parameters
Controllable Parameters

The non-controllable parameters are those, over which the Blasting Engineer does not have any
control. The local geology, rock characteristics and distances of the structures from blast site are
non-controllable parameters. However, the control on the ground vibrations can be established
with the help of controllable parameters as given below:

1.
i.
iii.
1v.
V.
Vi.
Vii.

Charge Weight

Delay Interval

Type of Explosive

Burden, Spacing and Specific
charge

Coupling

Confinement

Spatial Distribution of Charges

4.6 Reduction of Ground Vibrations

To protect a structure, it is necessary to minimize the ground vibrations from the blast. The
acceptable techniques for reduction and control of vibrations are:

L

II.

III.
IV.
VL

VIL
VIIL

Reduce the charge per delay: This is the most important measure for the purpose. Charge
per delay can be controlled by:
i.  Reducing the hole depth.
ii.  Using small diameter holes
iii.  Delayed initiation of deck charges in the blast holes
iv.  Using more numbers of delay detonators series
v.  Using sequential blasting machine
Reduce explosive confinement by:
i.  Reducing excessive burden and spacing
1.  Removing buffers in front of the holes
iii.  Reducing stemming but not to the degree of increasing air-blast and fly
rock
iv.  Reducing sub-grade drilling
v.  Allowing at least one free face
vi.  Using decoupled charges
vii.  Dirilling holes parallel to the bench face
viii.  Accuracy in drilling
Limit the explosive confinement to bedrock if the overburden can be excavated by other
means.
Square patterns produce more vibrations
Limit frequency of blasting
Time the blasts with high ambient noise levels
Use controlled blasting techniques
Use a low VOD and low density explosive
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4.7 Air-Overpressure

Pressure waves emanated in the atmosphere by the detonating charge is called air-
overpressure/noise. The intensity of noise depends upon the quantity of the charge and its
confinement. The frequency of the pressure waves in the range of to 20 Hz. To 20 kHz are in
the audible range. The air overpressure is calculated in dB (A) or Pa.

The dB (A) is calculated by the following formula:

dB = 2010g(% j

Where, P is measured pressure and P, is the reference pressure of 0.00002 Pa.
A low level of air-over pressure plays an important role in causing distress because of rattling
windows. At present we don’t have any standards regarding levels of air-over pressure.
However, type of the damage that occurs by air-overpressure (as established by different
researchers) is reproduced in Table 3. The principle sources of air-over pressure are:

e Detonation of unconfined charges.

e Too short stemming or improper stemming material

e Venting of high velocity gases through poorly designed blasts.

Table 3: Type of Damage Due to Air over pressure

Structural Damage Value in dB-L
Plaster Cracks 180
Loose Windows Sash Rattles 176
Failure of Badly Installed Window Panes 140-145
Failure of Correctly Installed Window Panes Over 168
All Window Panes Fail 176

The techniques to control air-over pressure are:
i.  Use of NONEL in place of D-cord in the blasts near the residential area.
ii.  Reduction in the size of the blast.
ili.  Avoiding top initiation.
iv.  Avoiding excessive delays between the rows.
v.  Avoiding blasting in early morning, late afternoon and evening when temperature
inversions are likely to occur.
vi.  Avoiding blasting when the wind is blowing towards residential area as the sound
wavestravel in the direction of the wind.
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5.0 Drilling and Blasting Parameters

Table 4 shows drilling and blasting parameters in Ostapal Chromite mine

Table 4: Drilling and Blasting Parameters in Ostapal Chromite Mine

@) Drilling e Types of Drill= DTH drill
Parameters e Hole depth=4-8m
e Pattern=3m x 2.5m
e Hole Dia=110m
(i) Blasting e Stemming length= 1-2m
Parameters e Types of explosive: Slurry

Initiation system= Non electric initiation with DF, Cord relay
with ED and NONEL and Electric delay detonator of different
sequence

Size of explosive cartridge: 83mm x 450mm (2.78kg)

Fig 7(A&B) shows Typical isometric view and section view of blast hole.
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Fig 7: Typical isometric view and section view of blast hole




5.1 Blasting Zones Inside the Mine
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Drilling- blasting is required for only 20% of the total excavation volume is required in

Ostapal Mine, as the rock strength parameters are quite favorable for free cutting by shovel.

Fig 8(A&B) shows hard zones which require blasting is mainly near section 4, which has

been shown in red marked area. Geomechanical parameters of different rock types are

shown in Table 5:

Table 5: Geomechanical parameters of different rock type

Rock Type Density UCS Remarks
(kg/m3) (Mpa)
Weathered Zone 1300-1400 <1 No blasting requirement.
Can be easily excavated by shovel
Laterite 2100-2300 <5 No blasting requirement.
Can be easily excavated by shovel
Limonite 2000-21-- <10 No blasting requirement.
Can be easily excavated by shovel
Quartzite 2800-2900 80-160 Drilling and Blasting Required to break
the rockmass
Peridotite 2400-2600 100-200 Drilling and Blasting Required to break
the rockmass
CRM (Fri) 1500- 3500 5-20 No blasting requirement.

Can be easily excavated by shovel
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Fig 8(A&B): Hard zones which require blasting is mainly near section 4, which has

been shown in red marked area

6.0 Ground Vibration and its Effective Control

Although drilling- blasting is required for only 20-30% of the total excavation volume but
that can also affect the domestic and other public structures in nearby villages. Hence its
effective control is must without fail to limit the vibration level within prescribed limit as
defined by statutory body.
In this study, it has been targeted to estimate the safe charge per delay, using regression
analysis, for the conditions of Ostapal Chromite Mine. The data collection process is still in
the process. However, in this draft report, PPV has been calculated using already proven
formula for the nearby public structures. There are two villages and one public road near the
mine, within 1km radius of the blasting zone.
Blast induced vibration depends on the following factors and blasting parameters.

a. Distance of the point of interest from the blast

b. Maximum charge per delay

c. Site specific constant/ rock strength parameters
From last few decades different research are going on this subject and a lot of thumb rules
and methods have been outlined to determine the vibration level in terms of Peak Particle
Velocity (PPV). One of the most widely used method is defined by USBM as mentioned

below:
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PPV = K( R >_B
B VOmax
Where-

PPV = peak particle velocity (mm/s)
R = distance between blast face and monitoring point (m)
Qmax = maximum explosive charge used per delay (kg),
and K, B = site constants
Specific values for this mine are (received from old reports)—
1. R=distance of different “point of interest” as mentioned in table no...
2. Qmax= Maximum Charge Per Delay
3. K=160
4. B=1.26

According to this formula peak particle velocity at different distance from the blast zones of
this mine, can be determined but before calculation important public/domestic structures
are mentioned below:

6.1 Nearby Public/ Domestic Structures, Distances, and Expected Peak Particle
Velocity

The nearby villages are: Gurujang village, Ostapal Village, and one public road currently
passing near the mine lease area. Table 6 shows distance of nearby domestic and public
structures from the nearest blasting zone & Fig 10 shows blasting zones and nearby
public/domestic structures.

Table 6: Distance of nearby domestic and public structures from the nearest blasting

zone
S1. No. Domestic/ public structures Nearest distance from the blast zone
1 Gurujang Village (Part A) >315m
2 Gurujang Village (Part B) >450m
3 Ostapal Village >800m
4 Public Road >315m
5 Office Structures >300m
6 Other industrial Buildings/structures of >280m
Ostapal
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Fig 10: Blasting zones and nearby public/domestic structures

6.2 Calculated PPV
Table 7 shows the calculated PPV as per USBM methods which are in use throughout the

world & Table 8 shows The DGMS compliance criteria for various structures in different
conditions (DGMS Circular No. 7 of 1997).

Table 7: Calculated PPV as per USBM

Nearest distance
. . from the blast zone PPV (USBM
SI No Domestic/ public structures method- 1980)

1 Gurujang Village (Part A) >315m 1.34
2 Gurujang Village (Part B) >450m 0.85
3 Ostapal Village >800m 0.41
4 Public Road >315m 1.34
5 Office Structures >300m 1.42
6 Other industrial Buildings/structures >280m

of Ostapal 1.55

As Per the Statutory Guideline Maximum Allowable PPV.

Table 8: The DGMS compliance criteria for various structures in different conditions
(DGMS Circular No. 7 of 1997)

Type of Structure Dominant Excitation Frequency, Hz
<8 Hz | 8-25 Hz | >25 Hz
A. Building/Structures not belonging to the owner
Domestic house/structures 5 10 15

(Kuchha, Brick & Cement)

Industrial Building(RCC 10 20 25
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& Framed structures)

Objects of historical importance 2 5 10
& sensitive structures

B. Buildings belonging to the owner with a limited span of life

Domestic house/structures 10 15 25
(Kuchha, Brick & Cement)
Industrial Building(RCC & 15 25 50

Framed structures)

As per the guideline of DGMS (as mentioned in the abovementioned table- for domestic
structures the maximum allowable limit in minimum frequency range is 5 mm/s. But in
every case for both the mines, peak particle velocity is <3mm. So it is obvious that using
maximum charge per delay also PPV in vulnerable areas are always within limit.

6.3 Other Controls:

Not only this, TSML has implemented other operational controls also to ensure 100%
compliance on limiting blast induced vibration. Blast induced vibration is dependent on:
i.  Charge Weight
ii.  Burden, spacing and specific charge
iii.  Delay Interval
iv.  Coupling
v.  Type of Explosive
vi.  Confinement
vii.  Direction of blast progression
viii.  Spatial distribution of charges
The techniques used for reduction and control of vibrations are—

I.  Drilling and charging pattern:
Holes in a multi-row pattern (2 to 3 rows) are drilled in a staggered manner. Usually, the
explosives charge length is limited to 2/3" of the hole depth (8.8m) and the explosive
quantity works out to 29.57 or 30 kgs to have a powder factor of 7 T/kg. of explosive. Deck
charging is adopted to distribute the explosive charge to the desired length of a column.
Booster charges are kept at different decks as per need and the column charge is that of
SME Use of NONEL and multi delay detonators in a hole is practiced to produce better

fragmentation effect, fly rock within safe limit with reduced vibration.

II.  Charge per round:
Maximum 5 holes per round is blasted in one blast to minimize blast vibration

III.  Blasting pattern, manner and sequence of firing:
‘V’ pattern firing is in practice which is much safe, and fragmentation is good and throw is

within control. Sequential blasting is done by using electric delay detonator or NONEL in

the system of blasting to reduce vibration and fly rock.




IV. Avoiding Secondary blasting:
Rock breaker is used to loosen the large boulders occurring in the mineralized zone.

V. Optimization of the charge per delay:

Optimum hole depth.

Small diameter holes

Delayed initiation of deck charges in the blast holes
Using more numbers of delay detonators series
Using sequential blasting machine

VI.  Explosive confinement reduction:

Reducing excessive burden and spacing

Removing buffers in front of the holes

Reducing stemming but not to the degree of increasing air-blast and fly rock
Reducing sub-grade drilling

Allowing at least one free face

Using decoupled charges

Drilling holes parallel to the bench face

Accuracy in drilling

VII.  Air-over pressure reduction:

Using NONEL in place of D-cord in the blasts.
Reduction in the size of the blast.

Avoiding top initiation.

Avoiding excessive delays between the rows.

VIII.  Controlled blasting Technique:
‘V’ pattern firing is in practice which is much safe and fragmentation is good and throw is

within control. Sequential blasting is done by using electric delay detonator or NONEL
system of initiation to reduce vibration and fly rock. Proper charging, stemming and

controlled blasting with NONEL system of initiation is established for getting optimum blast
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results and minimization of hazards while preventive measures like marking of danger zone,

arrangement of warning signals by hooting etc. shall is adopted. Mobile blasting shelters is

provided within the blasting zone. Since the area is in protected forest area, vibration
monitoring at sensitive locations is carried out scientifically to check adverse effects if any
during blasting and a blast vibration study is carried out during the ensuing plan period by

some of the reputed Scientific Institute to determine the allowable PPV, maximum charge per

delay, total charge per round etc. during blasting.
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Environmental & Safety Measures:

Blasting shall be preferably done before sun set.

Controlled blasting technique shall be adopted for blasting to reduce vibration as
well as noise level.

Nonel system shall be used to split a large vibration package in to a number of
small vibration levels for the reduction of ground vibration.

Blasting shall be carried out by the persons with Blaster’s Certificate of
Competency/ competent person as per MMR’ 1961.

Safety tools shall be kept adequately near the blasting site at the time of charging.
Blasting is proposed to be done after proper signaling and warning in order to ensure
that no person or animals are within the blasting danger zone.

Whistle or siren shall be blown for removal of the man and animals into safety
zone

Misfires shall be handled carefully as per stipulated procedures in MMR’ 1961

7.0 Conclusion

. Blasting requirement is very rare in this mine. Although 20-30% of the total planned

volume has been targeted for blasting but actual blasting requirement shall be much
lower than that because of the soft nature of the strata.

The requirement of blasting in Ostapal is only in between section 3-4 in HW &FW
side in Pit. From these two points maximum nos of domestic and public structures are
situated more than 300-800m distance, where expected PPV value is always <2mm
(as mentioned in Table No 07).

Control blasting technique is ensured by the Drilling-blasting in-charge, who is holder
of First Clast managers competency certificate. Different techniques to control- blast
Induced ground vibration is well established and those are being used in Ostapal mine
for vibration control.

Well trained blasting crew and robust SOPs always helping in effective
implementation of planned techniques.

By undertaking blasting at the designated ‘Hours of Blasting’, posting adequate
number of guards at entry to the mine the neighboring habitat, and passersby are
prohibited to enter the safety zone of 300m as mentioned in DGMS guideline.

As per the guidelines related to deephole blasting mentioned in the permission from
DGMS under 106(2)(b) are being followed.

8.0 Recommendations

Following are salient findings and recommendations on the basis of the scientific
experimental study conducted for blasting of benches in Ostapal Chromite Mine, Ferro
Alloys Corporation Ltd.

1.

Blasting operation with blasting parameters; 2.5 m spacing, and 3.0 m burden for
bench heights of 7-8 m was observed to be safe with Solar Prime explosive of about
15-40 kg of charge per delay beyond 100 m distance from the blast site.

Maximum charge per delay can be further optimized by hit and trial method on
spacing burden optimization experiment and experiment on stemming material

Proper free face should be ensured for every blasting. Presently it is being maintained
and the same practice shall be continued.

All blasts conducted during the experimental studies were safe with respect to
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Vibration, Air overpressure, and Fly rock.
5. It is recommended to maintain or use the estimated charge per delay 15-40Kg for
containing PPV within Smm/sec for protection of structures nearby mine.
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ANNEXURE - 23
Ref : Envlab/22/R- 8336 Date : 10.10.2022

NOISE QUALITY ANALYSIS REPORT- SEPT 2022

1. Name of Client : M/s FERRO ALLOYS CORPORATION LIMITED , BHADRAK

2. Name of the Project : OSTAPAL CHROMITE MINES , KALIAPANI, JAJPUR

3. Date of Sampling : 21.09.2022

4. Sample Collected by  : VCSPL Representative in presence of Client’s Representative

Location ' . Result in dB (A) .
ID Location Day Time Night Time
(6.00 am to 10.00pm) (10.00pm to 6.00 am)
N1 Open Cast Quarry 69 62
N2 COB Plant 68 57
N3 Mines Loading & Unloading 65.6 62.3
N4 At Project Site 67.2 60.8
N5 Ostapal Village 55.2 50.1
N6 Gurujanga Village 52.3 49.8
N7 Gurujanga Village 11 51.8 49.6
N8 Sukurangi Village 53.6 474
N9 Talangi Village 50.4 48.9
N10 Sukurangi Village 11 52.6 47.6
N11 Kaliapani Village 50.9 45.5
N12 Kaliapani Colony 514 46.9
N13 Ostia Village 50.6 44.8
AMBIENT NOISE LEVEL STANDARD
Limit in dB (A)
Category Area/Zone Day Time Night Time
(6.00 am to 10.00pm) (10.00pm to 6.00 am)
Industrial Area 75 70
Residential Area 55 45
Commercial Area 65 55
Silence Zone 50 40
- L
3 (D
- =<
Rovie )

Plot No.- M-22 & 23, Chandaka Industrial Estate, Patia, Bhubaneswar, Khurda, Odisha-751024, India Tel.:
0674-3511721
E-mail: visiontek @vcspl.org, visiontekin @gmail.com
Visit us at: www.vespl.org


ANNEXURE - 23


ﬁhm—_ -wwm;mﬂ
P ) ANNEXURE - 24 - v—-:'f ﬁf"‘g"‘- a7 7 f

!
i -?"éé& A, P
5 14 Pemes = '.‘ﬂﬁ!-ﬁ-:ﬂuﬂun‘imﬂ:ﬂ:_?imhhpf_nrnrm:.'|1| D M .‘1|:|-
”' HETSETE S Ok 41 e s 3':_:1'_-'1},".;* -2 -'ﬂ |
Ty UHE TRRRAHE HEWE HIHE WL :-;L;::
-ﬁ

[Urder Rulz 1743 of iinarale (Oter shan Atomla B Hyedrecsbaons Encegs Mimaralsi
Corcatalin Ruine 215, Along wkh Progrozalis Mims Coeurs Fu tncter Bula 23 of
- KO 2017]

Ak el AP ': ' L II‘-"l L L -'-: 'F- .'_ e
Woe v ) =T = &;qul'ﬂ.‘-! . rm o r___.__:._.__
e TRER R FRaL Y
1 'I-- ; PR _: O M ) -'..'-. : T --:"':':.,:'
MLLAGE: SURUIAN S TESE ; SUKHD A e
DIETRICT: MAIFUN; BTATC: SOISHA i, CoE
Q,E:'_r-:l—l O (At R L RTINS ety s H D 5 T I |:: AT, ' ) . : 'I..'I: L] :IlI
VoLt o
e TINERAL: 'l-"lﬁ'.ﬂl-"'I'I'E [MAOR MINERALY & . d80 e
i xS
=1'-|"f-'|"'-IE EI?IE'E* ) : 11-SRl-193y 7
. P&t 35N, NT IEDET RILE 45 S W CHR, T TEA-17 520 T
CIniE Mass TF ATETS GLY, © o i .
CATESTSY OF MIBE L hr RO
fot HIRG LESEE fksn I _iE A HECTARFS
MaTE, D8 ERECH kot o H L i : . T E - ALGLEE Chils
| EXPIRYIGF “HE LEAGE A "D ALGLET ZEES Muay
R g o S _a.qnm'n-u.,- THE LEASE 4] ﬂ.reEﬁ _ 4 13 AECTARER "\
CoRCET LAHD WATHIN THE LEAEE AlEas _. BBt} HECTATFE,
D WERnTIED T DNl RRFY o 3384 HECTASES - |
OS2 P R L ey o
i .. - R ' L
. Ell. Jhl
L. S, FEHED ALLOYS EDF:PBHJETIGM LIMITED
Yo | MASLEI SRR nazen tee2encly DI Effodees — TROMES D kil |
S Rt LR |:_Hl'l'l-:';':'-'-'lrh-l'l crn teampen B D060 ML e b, DM, H-l N
. . A 47
- PRECARER BY -7 4 4 v --.J
l.lgm .|-"- .r. -llllgl__.‘l_.-" '.':l_-:."'.llll —I|' — — I
4 .-
| . I:T'E-'r.tar'am Eahr-ﬁ rVIneE S - e R T Pl
R -1 T E A N 3 r.-|r4r|:| ErFgingssize ' ¢
¥ Cliaetizatzn:hl.as [Saskigyh Cuzl irehery rl.l:'r_:a.1|'1n:|].l-ﬂlﬁl.1[ﬁ & UR)
o Mls oo Almes Corpoea o L, Lils -crm Alkmys GreeorsHon Lb. .
o.F. Mzgar =aE, Bhsorsk - FE213E Guidfarg Heloscrd, dgpdr— 05028 L
- =l Biseqnrt s noBiwed sl va. oo = mrai: virnd.sav ESeodarea s, )
Web ko + BOCEDE0LTT Medr kol H95 E11EE13dES O
A -
| ’S‘}fﬁﬁf TR EREQE . TinoT BT
e W LEEDPEAZ O, RENIRTEL R arma el JUELHTEL AEAZ
'~1:-3E BEOLOEY R R R R T Y T FRGHG ST
L cnTLAN O A RS, S S peaa W §

] . -


ANNEXURE - 24


4 AL VR

3 fagt M T GIEVERTSAIENY OF 1P LY : .-:' = 3[ Trewn ol w IR

. i . o~ SR MR 1R AL i
g HEm s WIATEY CF tih bkt . .-;"9"-: Ew g Foosnaanglbm aze..
A=CRT e IHF_-:'I' M1 BIIRESY OF MINLY "‘3" Fmn FIzl =7 "4% Frhar 1an

B T THAE W iale - ST Al B
¥ TIZE A THE SEEDk A I'IGI'-Ii"I-.:'.'iILL:.:: () T

o WA A S LA I_I._.-_ _ - j__-rl, T :I."..:!::-.:Ll.Ei

. - .-__'5;;:3;" .
e ik
-_.E:'iii ek S i e B i Gramier arad S
|5 R T B A '-1'1 r i
Af- D FSmmn, ot Bapd D~ Hlas o0 -r'"-ll'Jl-:‘nu-

T A es: = el feadnn C0a e o S B oV Rzopas A0 an L ire comg

b Frveeiiine Sl Closae: Pion JEWTPLoaver a aminood 7 o= 00y CTife dlhiricl
af i A subened e R TEen Alovs Compeetus DR aede Tale 17020 ol
Mool Uroerzsen, B st
AgEl A Vo Jeee Mo o WSRO IE ] Gl 250w P raeived o 20002021

Y I PSR N EOMIER [T TTLEC Tl W T B W L) P

st L 2 L af seem o cead o 0 UL sdlresed o e ek 3

. -:.I'-l'"r. '.-"'.l..l.l |;|'\.'| -..-I."- '-ﬂ."lll' [ B _.'.'-l."'

=~-.'.'|-=_ o Rl E [ PR T T O I R = L ".I:E'l

' ._-'uln' e oa, TTIRT 2025 2001 oy D L mesrien ] g SV 0 AL

T,

17 svmess 27 ek et 508 B s wiae Gl Hoiedm Sl 127
cared [ADSTE0A Lasae 0 mwe e rentlieivs oo Lew oo nf Sinieg Mlan el
Trigreaans b Ul e P Al Treanal Choonl s By £ernan gree o TIE 2 i v dog BOITL
Adloes Capes e oA Teboor Slaleze, ol 0 _cw Bhare saeesired e Soe 3700 a0 v ires|
e e Rl A0k Tt aoaraval oz 220 0ert TR Rainoein g sl

Lo The molifenivrn o weew o Y iRicg Flan s aapree s e peeiadice e wlie A7

dppaiciele .. ol e '"."'1 pee Eomn Coue Lo g e~ 0 rads bee s Coalml e e aeng

MR RS EPE s L i ol A el n e 0 e e ar dirssio

i VA L AL | cadumin e

1 T (RARRIE ETERS TSN TR 1O Pl e O L = W e cengen oA LS om Tae ledns
o Fimch ki 1 B P Tatne ot 0 apAizre fean Deo el
TRl

T TLd- o o et o apoaaneenl AF zlomes e, o izizzal 2o e 2% reemna ol Ylinimg Mor -does ar
e any oy anwly e acewaeal i O Geseaen! i teim.; el 2y ulker g essan of
wires N Sineeale sDvexlepeagen A e alaloe aet U3 07 he T .._|r_| sl s e
S I et a o seher s sk, ot :.:'ﬁ'.-.gr-_--;__._-,-l_l R T e o
O eho bl 2 e e ol i Fars smiter. Bdiges Sem 100 e Fre 2
[N TR T3 Ll T R LTI

TV Taliar g, o o a3t 155 5oTh Broelass] slapd @ 1 37 TRE S0irg =asms bueanfm s o,
(PRI N UIT R | dran ol wdbss oW r'..-..-..-.-.='-,i'-ii_ i.'w-h:jiLJ'_l' s s s of Cr
bee midnrias Af b ezmirale Lo e B grounal e ey b lenze saap e dua
;_-"-i:'-"l- bty D o e, :



S vedanta

transforming elements

Silpaulin

e 1

- -

M/s. Ferro Alloys Corporation Ltd. (A subsidiary of Vedanta Ltd.)

Registered Office:

D.P. Nagar, PO: Randia, Dist.: Bhadrak, Odisha, India - 756 135

T +91-6784 240320/240347, Email: facor.mines@vedanta.co.in./facor.cep@vedanta.co.in
Website: www.facorgroup.in, CIN: U452010R1955PLC0O08400.
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OCM/ENV/ 1141 /2022 Date: 08.08.2022

To

The Joint Director (s)

Ministry of Environment, Forest & Climate Change
Govt. of India

Eastern Regional Office

Bhubaneswar - 751023

SUB: Submission of Slope Stability Study Report of Ostapal Chromite Mines M/s Ferro Alloys
Corporation Limited.

Ref: EC Statutory Condition B.52 of Ostapal Chromite Mines M/s Ferro Alloys Corporation
Limited.

Dear Sir,

With respect to the cited subject mentioned above, we would like to intimate your good office that we
have conducted a slope stability study by CSIR Central Institute of Mining & Fuel Research as our
dump height is more than 30 meters.

The Report is attached in the PDF file.

This is for your kind consideration please.

Thanking You

Yours Faithfully
)

Mines Manager
Ostapal Chromite Mines
Ferro Alloys Corporation

M/s. Ferro Alloys Carporation Ltd. (A subsiduiry of Vedanta Ltd )
Registered Office:
D P Nagar, PO Randia, Dist.: Bhadrak, Odisha, India - 756 135

T +8]

21-6784 240320/240347, Email: facor mines@vedanta co in /facor.cep@vedanta.co.in
Wiakheite: wang facrararmon e CING 1 1IASINIAG1ASE @ FONSANN
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OCM/ENV/ 1140 /2022 Date: 08.08.2022

To
The Member Secretary
SEIAA. Bhubaneswar

SUB: Submission of Slope Stability Study Report of Ostapal Chromite Mines M/s FACOR Litd.

Ref: EC Statutory Condition B.52 of Ostapal Chromite Mines M/s FACOR Ltd.

Dear Sir,

With respect to the cited subject mentioned above, we would like to intimate your good office that we

have conducted a slope stability study by CSIR Central Institute of Mining & Fuel Research as our
dump height is more than 30 meters.

The Report is attached in the PDF file.

This is for your kind consideration please.

Thanking You

Yours Faithfully
Ferro Alloys Corporation

o

Mines Manager
Ostapal Chromite Mines

M/s. Ferro Alloys Carporation Ltd. (4 —utidiury of Viedants Lig |

Registered Office:

2P Magar, PO Randia. Dist - Bhadrak, Gdisha, India - 756 135

[ =£1-6784 240320/240347, Email. facar minesGlvedanta coan / facor cepi@vedanta co n

SISPtITE wnaras $3emrBrnm . CIR IASIAINGE 1 QS0 FARBAAD
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OCM/ENYV/ 1037/2022 Date: 27.06.2022

To,

The Joint Director(s)

Ministry of Environment, Forest & Climate Change,
Eastern Regional Office,

Bhubaneswar

~Sub.: Community area Plantation development at near by village -Regarding

Ref.: EC Identification No. EC22B0010R120821, EC Condition: No.65

Respected Sir,

We would like to intimate your good office that, as discussed with Local SARAPANCH ( Kaliapani
Panchayat of Sukinda Block,Dist.-Jajpur ), on dated 04.06.2022, a total of around 700 nos. of native
fruit Bearing Saplings have been distributed on behalf of Ostapal Chromite Mine of M/s FACOR Ltd,
to the local villagers to develop community plantation/Garden which can be used by locals in future.

Some of the glimpses along with media Coverage are enclosed as Annexure -1 , for your kind
Reference,

This is for your kind information.

Yours faithfully,
For Ferro Alloys Corporation Limited

g

Head-Environment

CC : The Sarapanch, Kaliapani Panchayat, Sukinda, Jajpur

M/s. Ferro Alloys Corporation Ltd. (A «ub

Registered Offige.

P A
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OCM/ENV/ 1212 /2022 Date: 07.09.2022

To
The Forest Range Officer, Sukinda
Jajpur

SUB: Afforestation letter for sampling providing in Ostapal Chromite Mines, M/s FACOR Ltd.

REF:  Letter No OCM/ENV/ 975 /2022, dated on 06.06.2022

Dear Sir,

With reference to the above mentioned subject, we would like to thank you wholeheartedly for
providing & approving us the lists of samples which is to be planted in our Ostapal Chromite mining
lease area.

The Lists are:-
e Gambhari, Acacia
e Debdaru, Nima
e Amba, Sal
e Kaju, Amba
e Simuli, Babur
e Amla, Nima

Thanking You
Your Faithfully

Chsannd

Head Environment
Ostapal Chromite Mines
Ferro Alloy Corporation

VEDANTA LIMITED (Formeriy known as Sesa sterlite Limiled/sesa cog Limited)

Ferro Alloys Corporation Limited, charge chrome Plant, b.P. Nagar, Randia - 754 135,Dist. Bhadrak,
odisha. india. Phone : 04784 240320/240347 /240272, FaX : 04784 240426.

E-M«ail : Facor.corporate@vedanta.co.in | Websife ; www.facorgroup.in
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OMCM/ENV. / 1342 /2022 Dated. 22.09.2022
ACTION PLAN FOR IMPLEMENTATION OF EMP WITH RESPONSIBILTY MATRIX
Category |  Ref. KP! Action plan : Responsibility
Wet suppression by sprinklers, limiting drop heights, use of
wind breaks near piles, limiting slope.
Avoiding spillage from vehicles, optimizing travel distances
EIA: Chapter through appropriate site layout plan and design, wheel and | Mine Manager
4.2 Preventation of |truck washing, vehicular emission control by maintenance
(Impact of the | Air Pollution
Project) Wet drilling will be undertaken to reduce dust
resuspension.
Plnatation programe to be undertaken to reduce the wind Head
spped so as to reduce ait pollution Environment
Preventaion
of AIR, Retaining wall & Garland drain construction & maintanace Lead Civil
WATER & MINES
NOISfE EIA: Chapter Settling pits and drains will be regularly desilted MANAGER
Pollution ; Head -
4.2 Preventation of | _ ] 5 : :
L Piezometer construction proposed to monitor water level in| Environment
(Impact of the | Water Pllution e
Project
Feioch Effluents will be treated in ETP & guality will be Check onred Envirenment
Head -
Ground water will be checked on quaterly basis to confirm tf Environment
Noise will be controlled by selecting low-noise equipment Head -
wherever possible Engineering
ElA: Chapter Equipment will be maintained to reduce the chances of Head -
4.2 Preventation of |noise and vibration. Engineering
{Impact of the | Noise Pollution Head -
Project) Green belt will be developed, which acts as pollution sinks Environment
Head -
Noise level survey by NABL Lab. Environment |
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Mock drill on forest fire control, firefighting and
corresponding training will be organized by the User agency
through subject experts every year in consultation with
Forest staffs Head -Security
Head -
EIA: Chapter Bealagial Tree planting on Dump surface and both sides of haul Road,| Environment
Ecological 4.2 T Sprinkling of water on haul road and on vacant areas to MINES
Management | (Impact of the suppress dusts MANAGER
5 safeguard
Project) Head -
To assist Forest staff in fire control measures Environment
Wherever plantations will be taken up not only tree species
will be planted, other varieties i.e., grasses, herbs, shrubs,
climbers etc. are also to be planted to maintain biodiversity Head -
of the area and maintain a ground flora. Environment
(1) Total dump height will be of 90 m. MINES
' (2)Individual bench slope of 34" to 37.5° respectively. MANAGER
! | EIA: Chapter (3) Retaining wall Maintanance job to be done Lead Civil
e | 4.2 Prevntaion of |(4) 7190 Nos. Saplings will be planted in the dead faces
| Management | (Impactofthe | Soil erosion |2vailable of the dump (in 5 yr plan ) Head .
| | Project) | Enviponment |
' |(6) Dumps will be stabilized by plantation. |
| '[B}Geotextite is being used for stabilization of dump Head -Technical |
| [ terraces(As & when required) Services
| (7) Soil Analysis by NABL Lab
‘ Education 7.5 2.5 8.0
| ‘ EIA: Chapter Health 14.0 4.5 45
} Socio- | 4.2 Social security |DriNking water Bt e i
| Economic | (Impact of the Pravide |IrI1fra‘5tructure o2 0.5 Akt HERd <oR
| Project) Livelihood support 6.7 6.7 6.7
|
! | | Total 32.10 36.40 21.40
' ]For mitigating
Safety & R Chapter measure.s, 1. Balsting study & Monitoring ]
Disaster i FEApanaing FD 2.Pit slope study & recommendation implementation ey —Tejchmcal
A ——— (Im pac_t of the |and recovering services
| Project)  |from an . |
} | |emergency | |
5]
el
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Ostapal Chromite Mine

M/s. Ferro Alloys Corporation Ltd. (4 «ubiodiar,
Registered Office.
* Magar tancd L \ frak. Odisha. Ind

T +9)1 6784 240 240347 Eman |

site www i i L MU 1 H1 Pl



<= vedanta_

OMCM/ENV. / 1228 /2022

Dated. 16. 09.2022

ACTION PLAN FOR IMPLEMENTATION OF EC CONDITIONS OF OSTAPAL CHROMITE MINE

SINg -

Conditions -

Action Plan

Responsibilty Matri -

Specific Conditions

The mine shall explore implementation of membrane-based technology for

1 removing hexavalent chromium from tailing pond, Surface run off & mine drainage | In this connection, NIT, Rourkela has been engaged since Dt Head -Envireonment
water as proposed 18.12.2021, to provide the suitable technology.
The mine shall submit f the letter to NIT. Rourkela and thei
€ mine sha -su mit copy of the letter to ‘our ela and telr responAse As Per NIT Rourkela, Interim report obtained . Final report will
thereof engaging them for the purpose of reduction of hexavalent chromium from . . . .
2 K i . o R tobtained by 30.11.2022 After getting the Response, same will | Head -Envireonment
taling pond, surface run off, and mine drainage to SEIAA within one month time . -
X be submitted to SEIAA within one Month
period
The mine shall submil copy of study report conducled by NIIT, Rourkela for the
purpose of reduction of hexavalent chromium irom tailing pond, Surace run off & |After getting the Final report, accordingly.And then action taken Head -Envireonment
mine drainage water once study is Over and implement the recommendations of  |report will be submitted to SEIAA.
the study. The project proponent shall submit implementation & action plan repod
3 to SEIAA
Since, mining h Iready int ted th d water table; the st d . .
ince mm'hg as aready Intersected the ground water table; the 5 e.ps propose Hydrogeological study has been conducted accredited
augmentation of ground water resources are not adequate. The project proponent .
. ) consultant of CGWA & Domain expert. All the suggested
shall put adequate number of recharge pits beyond the zone of influence based on . . .

4 i i i X measures has been implemented for augmentation of Ground | Head -Envireonment
a detailed hydro-geological study. The project proponent shall submit the water according]
measures to be undertaken for augmentation of ground water resources along L . Ev-

. . s A ) And it is submitted to SEIAA
with action plan to SEIAA within one month time period.
More plantation programme will carried out for which more

5 The mine shall take adequate measures to minimize the discharge of waste water water will be used. Further, more water will be used for dust | Head -Technical service
to Damsala nallah. suppression as the hual road will be increased. So, that Head -Environment

discharge to Damasala nallah will be minimize.
All the compliances submitted/ committed by PP () shall be strictly adhered to b
Pl ubmitted/ ! yPPl ety ¥ . . Mines Manager

6 them. It is agreed & strictly followed.

Waste should be dumped on the earmarked sites within the mining lease area and | All the generated waste will be disposed inside the Mine only Mines Manager

7 no waste should be dumped outside the lease area per approved Mining Plan i
The Project Proponent shall start the plantation and cover at least 50% of the
proposed area under plantation in the next 5 years. The density of the plantation
should not be less than 2500 saplings/Ha. The species to be selected for the
plantation should be in consultation with local forest department or any other
expert agency engaged for the same. The Project Proponent shall keep the record
of saplings planted survival rate area covered under plantation location etc Presently around 34 Ha./46% of ythe total area covered with
laddition to this gap filling needs to be done to as and when require for plantation. Density of the plantation is more than 2500/Ha. All
maintaining the density of plantation. The PP shall submit the drone images of area| the data of sapling planted & survivial rate is being recored.

8 before and after the plantation. Head -Technical service
PP shall carry out pilot study for phyto remediation of hexavalent chromium Drone image boefore plantation & after plantation to be kept Head -Environment
through IMMT CSIR. Bhubaneswar. Pilot study for phyto remediation to be carried out through
The budget earmarked for the plantation shall be kept in separate bank account 1IMT, BBSR
and audited annuaily.PP shall submit the detail such as photographs (before &
after with gee location date &time), details of expert agency engaged details of Separate funds have been provided for Plantation purpose in
species planted, number of species planted survival rate density of plantation and maintaing separate cost centre which is also audited.
outcome of the pilot study etc. to the Regional Office of MoEF&CC Bhubaneswar
and SEIAA Odisha before 1s July & 1 December of every year for the activities
carrned out during previous year
Approval/permission of CGWA/SCWMA shall be obtained before drawing ground
water for the project activities. State Rollution entrol Roard (SPCB) concerned .

. R X X L . o i . Head -Environment
shall not issue Consent to Operate (CTO)til the project Proponent obtains such Renewal application to be submitted within the time to obtain

9 permisSlon. NOC

10  |The amount proposed under Carporate Environment Responsibility (CER) heaad CER expenses to be Kept in separate Cost Centre & will be Head -CSR

should be kept in a separate bank account and should be audited annually. Thee
PP should annually submit the audited statement and detalils of implementation of
CER activities along with proof of activities viz. photographs (before & after with
geo-location date & time), purchase documents, photographs & Geo-location of
the infrastructuresfacilities developed, etc. to the Regional Office of MoEF&CC
Bhubaneswar and SEIAA, Odisha before 1st July & 1 December of every year for
the activities carried out during previous year.

audited annually once.
Before & after photographs to be kept.
Photograph, PO to be provide in Six Monthly return
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11

The amount (except occupational health) proposed under Environmental
Management Plan (EMP) head should be kept in a separate bank account and
should be audited annually. The PP should annually submit the audited statement
and detailed environment monitoring report along with proof of activities viz
photographs (before & after with geo-location date & time), purchase documents,
sampling reports, photographs& Geo-location of the infrastructures/facilities
developed, details of persons engaged in Environment Management Cell etc. to
the Regional Office of MOEF&CC, Bhubaneswar and SEIAA, Odisha before 1st

July of every year for the activities carried out during previous year.

Detailed environment monitoring report along with proof of

activities viz

photographs (before & after with geo-location date & time),

purchase documents, sampling reports, photographs& Geo-

location of the infrastructures/facilities developed to be kept
for record & submission to SEIAA Once in aYear

SLNo

RER
Sairty & Diasier Management

Plan
Plan

Total
—

Head Environment

12

The amount proposed under Occupational Health plan head should be keptin a
separate bank account and should be audited annually. The PP should annually
submit the audited statement and detailed environment monitoring report along
with proof of activities viz. photographs (before & after with geo-location date &
time), purchase documents, sampling reports, photographs& Geo-location of the
infrastructures/facilities developed. details of persons engaged in Environment
Management Cell etc. to the Regional Office of MoEF&CC, Bhubaneswar and
SEIAA Odisha before 1st July of every year for the activities carried out during
previous year

1.) Itis being operated in a separate cost center and the audit
report will be submitted to the authority.

2.) Its is complied. The report for this financial year 2022-23 will
be submitted before 1st July’23.

Head Environment

13

The Project Proponent shall set up an Environmental Management Cell comprises
of persons having qualification and experience in the field of environment along
with supporting staff. The details of the same needs to be submitted to the SEIAA
Odisha within 3 months of the grant of EC

Letter no 865 send to SEIAA on 16th April 2022

Head Environment

14

The Sub-Committee of SEAC will visit the site within 6 months from the date of
issue of Environmental Clearance to ensure implementation of agreed measures
However either during the visit of the SEAC Sub-committee and/or at any timne if it
noticed that stipulated conditions on which EC is granted is not in place or found
otherwise, steps will be taken for revocation of EC granted

Itis a continous process so we ensure that the same is being
followed.

Head Environment

15

The Project Proponent shall implement the short term and long term measures
proposed to be taken in order to get rid from the adversity of Cr (V) contamination.
needs to be implemented and status report of the same along with benefit
occurred needs to be submitted to Regional Ofice of MOEF&cO Bhubaneswar

and SEAA Odisha annually.

As discussed with NIT Rourkela the project will take another 2-3
months time. After getting the final report the same will be
implemented.

Head Technical Service
Department

16

The Project Proponent shall keep a record of each blasting viz. location, number of
holes, delay assigned of each hole, explosive quantity of each hole, blasting
pattern etc.

All this information are maintained in bound page register in
prescribed format under regulation 169 ( b) of MMR’1961.
Itis complied.

The record is being kept and maintained in the file

Mines Manager

17

This Environmental Clearance (EC) is subject to orders/ judgment of Hon'ble
Supreme Court of India, Hon ble High Court, Hon ble NGT and any other Court of
Law, Common Cause Conditions as may be applicable.

Itis Complied

Head Legal

18

The Project proponent complies with all the statutory requirements and judgment
of Hon'ble Supreme Court dated 2nd August,2017 in Writ Pettion (Civil) No. 114 of
2014 in matter of Common Cause versus Union of India & Or before commencing
the mining operations, if applicable to the Project.

Letter has been submitted to Moef

Head Legal

19

The State Government concerned shall ensure that mining operation shall not be
commenced till the entire compensation, levied, if any, for illegal mining paid by
the Project Proponent through their respective Department of Mining & Geology in
strict compliance of Judgment of Hon ble Supreme Court dated 2nd August, 2017 in
Writ Petition (Civil) No. 114 of 2014 in matter of Common Cause versus Union of
India &0rs as may be applicable.

Letter has been submitted to Moef

Head Legal

20

This Environmental Clearance shall become operational only after receiving formal
NBWL Clearance from MoEF & cC subsequent to the recommendations of the
Standing Committee of National Board for VWildlife. if applicable to the Project

Itis not applicable as the lease hold area do not fall under and
wildlife area so NBWL clearance is nor required.
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21

This Environmental Clearance shall become operational only after receiving formal
Forest Clearance (FC) under the provision of Forest Conservation Act 1980, if
applicable to the project

Itis complied. We have obtained FC on 7th Feb 2006, from the

Head Envii t
Govt. of Odisha. ad Environmen

22

Project Proponent (PP) shall obtain Consent to Operate after grant of EC and
effectively implement all the conditions stipulated therein .The mining activity shall
not commence prior to obtaining Consent to Establish/ Consent to Operate from
the concerned State Pollution Control Board

CTE obtained on dated 31.03.2022.
CTO Obtained on 28.06.2022 & valid till 31.03.2026

Head Environment

23

The PP shall adhere to the provision of the Mines Act. 1952, Mines and Mineral
(Development & Regulation), Act. 2015 and rules & regulations made there under
PP shall adhere to various circulars issued by Directorate General Mines Safety
(DGMS) and indian Bureau of Mines from time to time

Itis being mainatined. Mines Manager

24

The Project Proponent shall obtain consents from all the concerned land owner
before start of mining operations as per the provisions of MMDR Act 1957 and
rules made there under in respect of lands which are not owned by it.

Surface right is obtained. So, it is complied

Mines Manager

25

The Project Proponent shall follow the mitigation measures provided in MoEF &
CC's Office Memorandum No 2-1013/57/2014-1A | (M). dated 29 October 2014
titled "Impact of mining activities on Habtations-Issues related to the mining
Projects wherein Habitations and villages are are the part of mine lease areas or
habitation and villages are surrounded by the mine lease area"

Itis NA as we don’t have any village in the mine lease area.
Further, EIA report has been conducted and as per the report
mitigative measure has been taken.It is also being mainatianed

Head -encvironment

26

The copies of the environmental clearance shall be submitted by the project
proponents to the heads of the local bodies, panchayats and municipal bodies in
addition to the relevant offices of the government who in turn has to display the
same foe 30 days deom the date of receipt

It is Submitted to The Collector & District Magistarte, Jajpur,
The Sub-Collector,Jajpur, The Tahasildar, Sukinda & The
Sarapanch , Kaliapani on dated 07.04.2022 for information

27

State Pollution Control Board shall be responsible for display of this EC letter at its
Regional ofice, District Industrles Centre and Collector's office/ Tahasildar's Offics
for 30 days.

Not applicable for PP

28

The Project Authorities should widely advertise about the grant of this EC letter by
printing the same m at least two local newspapers, one of which shall be in
vernacular language of the concerned area. The advertisement shall be done
within 7 days of the issue of the clearance letter mentioning that the instant project
has been accorded EC and copy of the EC letter is available with the State Pollution
Control Board and web site of the Ministry of Environment, Forest and Climate
Change (www.environmentclearance.nic.in) A copy of the advertisement may be
fonwarded to the concened MoEF & CC Regional Office for compliance and record.

Advertisement published on dated 08.04.2022 on Pragativadi
(Odiya Paper) & Orissa Post (English Paper)

29

The Project Proponent shall inform the MoEF& CC/SEIAA, Odisha for any change
in ownership of the mining lease. In case there is any change in ownership or
mining lease is transferred than mining operation shall only be carried out after
transfer of EC as per provisions of the para 11 of EIA Notification, 2006 as
amended from time to time

Itis not applicable

Statutory Condition:

(i

Air Quality Monitoring and preservation

30

The Project Proponent shall instal a minimum of 1 (one) online Ambient Air Quality
Monitoring Stations to monitor critical parameters relevant for mining operations,
of air pollution viz PM10, PM25. NO2 CO and SO2 etc. as per the methodology
mentioned in NAAQS Notification No. B-29016/20/90/POCIH dated 18 11. 2009
covering the aspects of transportation and use of heavy machinery in

the impact zone .The ambient air quality shall also be monitored at prominent
places like office building canteen etc. as per the site condition to ascertain the
exposure characteristics at specific places The above data shall be digitally
displayed within 03 months in front of the main Gate of the mine site

One online AAQ Monitoring station to be be installed .by
30.09.2022.

AAQ Monitored in other place & also digitally displayed infornt

of the Maingate. Head Environment

31

Effective safeguard measures for prevention of dust generation and subsequent
suppression (like regular water sprinkling. metalled road construction etc.) shall be
carried out in areas prone to air pollution wherein high levels of PM10 and PM2.5
are

evident such as haul road, loading and unloading point and transfer points. The
Fugitive dust emissions from ah sources shall be regularly controlled by installation
ot required equipments/ machineries and preventive maintenance. Use of Suitable
water-soluble chemical dust suppressing agents may be explored for better
effectiveness of dust control system It shall be ensured that air polution level

£ 4o dln cbandacd ilnd bhitlha NAAFFO AL Pantual Dallied Lontenl

Water sprinklers are being engaged for dust suppression. It is
being maininatined properly

Mines Manager
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Water Quality Monitoring and Preservation

In case, immediate mining scheme envisages intersection of ground water table,
then Environmental Clearance shall become operational only after receving formal
clearance from CGWA. In case, mining operation involves intersection of ground
water table at a later stage, then PP shall ensure that prior approval from CGWA
and MoEF&CC is in place before such mining operations. The permission for
intersection of ground water table shall essentially be based on detailed hydro-

NOC Is obtained from CGWA

Head Environment

32 geological study of the area.
Regular monitoring of the flow rate of the springs and perennial nallahs flowing in
and around the mine lease shall be carried out and records maintain. The natural
water bodies and or streams which are flowing in an around the village, should not
be disturbed. The Water Table shoud be nurtured so as not to go down below the |We don’t have any perennial nallahs in and around the lease,
pre-mining period. In case of any water scarcity in the area, the Project Proponent |we have only seasonal nallahs. There is no scarcity of water
has to provide water to the villagers for their use. A provision for regular and the water table is in proper level also drinking water is Head Environment
monitoring of water table in open dug wall located in village should be provided to the nearby village.
incorporated to ascertain the impact of mining over ground water table The Report [Water table is being monitored regularly by NABL Lab
on changes in Ground water level and quality shall be submitted on six-monthly
basis to the Regional Office of the Ministry, CGWA and State Groundwater
33 Department/ State Pollution Control Board
34 Project Proponent shall regularly monitor and maintain records w.r.t. ground water |Ground water level & quality being monitored regularly.And Head Environment
level and quality in and around the mine lease by establishing a network of existing [report also submitted quarterly
wells as well as new piezo-meter installations during the mining operation in
consultation with Central Ground Water Authority/ State Ground Water
Department. The Report on changes in Ground water level and quality shall be
submitted on six-monthly basis to the Regional Office of the Ministry. CGWA and
State Groundwater Department/ State Pollution Control Board
35 The Project Proponent shall undertake regular monitoring of natural water course |Water quality of Damasala Nallah is being Monitored & report Head Environment
water resaurces/ springs and perennial nallahs existing/ flowing in and around the |submitted.
mine lease and maintain its records The project proponent shall undertake regular
monitoring of water quality upstream and downstream of water bodies passing
within and nearby/ adjacent to the mine lease and maintain its records. Sufficient
number of gulies shall be provided at appropriate places within the lease for
management of water PP shall carryout regular monitoring wrt. pH and included
the same in monitoring plan The parameters to be monitored shall include their
water quality vis a-vis suitability for usage as per CPCB eriteria and flow rate. It
shall be ensured that no obstruction and/ or alteration be made to water bodies
during mining operations without justification and prior approval of MoEF&CC
SEIAA Odisha. The monitoring of water courses/ bodies existing in lease area shall
be carried out four times in a year viz. pre-monsoon (April-May), monsoon
(august), post-monsoon (november) and winter (january) and the record of
monitored data be sent regularly to ministry of environment, forest and climate
change and its regional office, SEIAA, Odisha, Central Ground Water Board, State
Pollution Control Board and central pollution control board. Clearly showing the
trend analysis on six-monthly basis.
Quality of polluted water generated from mining operations which include
Chemical Oxygen Demand (COD) in mines run-off. acid mine drainage and metal
contamination in runoff shall be monitored along with Total Suspended Solids
(TDS), Dissolved Oxygen (DO), pH and Total Suspended Solids (TSS) The As we have engaged visionteck to ensure the quality of the
monitored data shall be uploaded on the website of the company as well as mines discharge water. And all the parameters mentioned are Head Environment
displayed at the project site in public domain, on a display board, at a suitable monitored.
location near the main gate of the Company. The circular No. J-20012/1 /2006
1A.11 (M) dated 27.05.2009 issued by Ministry of Environment, Forest and Climate
36 Change may also be referred in this regard.
The project proponent shall construct retaining wall and settling pond within the Already Retaining wall alonge the side of the dump is
lease area. Further. check dams shall be constructed at strategic locations in constructed along with the the garland drain. Also we have
which rain water passes in rainy season. Quality of the mine drainage water shal settling pond. Head Environment
be monitored on real-time basis& also monitored through NABL Lab. Mine Check dams is also constructed at strategic locations through
drainage water shall be used only after treatment through ETP for various which rainwater passes through.
37 industrial uses The quality of the mine drainage water is being monitored on
38 Detail design of the existing retaining wall and the proposed for the expansion there is no proposed retaining wall.
from .
a chartered Civil Engineer shall be submitted within 6 months from the date of Also the extising retaining wall design is being done by Head Civil
issue of Environmental Clearance to ensure that no silt after wash up & treatment |chartered civil engineering
Project Proponent shall plan, develop and implement rainwater harvesting
measures on long term basis to augment ground water resources in the area in Itis being mainatianed.
consultation with Central Ground Water Board/ State Groundwater Department. A [But one annual report on recharge amount to be submitted to Head Environment
report on amount of water recharged needs to be submitted to Regional Office, MOoEF . Along with Oct to March report, it will be submitted.
39 MOoEF& CC annually.
40 Industrial waste water(workshop and waste water from the mine) should be It is being mainatined.The mines waste water is treated in the Head Environment
properly collected and treated in an ETP as proposed so as to conform to the ETP as per the prescribed standards mentioned in the CTO
notified standards prescribed from time to time. The standards shall be prescribed |conditions, also we have installed Oil & Grease trap foe
through Consent to Operate (CTO) issued by concerned State Pollution Control workshop effluents
Board (SPCB) .The workshop effluent shall be treated after its initial passage
through Oil and grease trap.
41 The water balance/water auditing shall be carried out and measure for reducing The water balance chart is maintained and monitored on Head Environment

the consumption of water shall be taken up and reported to the Regional Office of
the MoEF & CC and State Pollution Control Board.

monthly basics. And the action plan for the reduction of water
is made and submitted to the MoEF & SPCB
Letter No 1142 is MoEF & Letter No 1145 is SPCB
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Noise and Vibration Monitoring Prevention

42 The peak particle velocity at 500m distance or within the nearest habitation A scientific study on ground vibrational effects of blasting is Mine Manager
whichever is closer shall be monitored periodically as per aplicable DGMS carried out by NIT Rourkela periodically (Yearly Once)
guidelines. Also vibration measuring insturment (Micro Mate) is in odering

state and it will reach by september end. From October the
monitoring will be carried out internally

43 The illumination and sound at night at project sites disturb the villages in respect of [Noise monitoring is done by VisionTek both in day and night Head Environment
both human and animal population. Consequent sleeping disorders and stress and the noise limit falls under the prescribed standards. Head-Electrical
may affect the health in the villages located close to mining operations. Habitations |Illumination survey also being cerred out regularly.
have a right for darkness and minimal noise levels at night. PPs must ensure that
the biological clock of the villages is not disturbed; by orienting the floodlights/
masks away from the villagers and keeping the noise levels well within the
prescribed limits for day /night hours.

44 The Project Proponent shall take measures for control of noise levels below 85 Noise level is being monitored and it shows below the Head Environment
dBA in the work environment The worker engaged in operations of HEMM, etc. prescribed limits. All the workers are working in HEMM are Head-Safety
should be provided with ear plugs /muffs. All personnel including laborers working |provided with ear plugs and the workers working in dusty are
in dusty areas shall be provided with protective respiratory devices along with are provided with protective respiratory devices.
adequate training, awareness and information on safety and health aspects. The
PP shall be held responsible in case it has been found that workers/ personals/
laborers are working without personal protective equipment.

iv Mining Plan

45 The Project Proponent shall adhere to the working parameters of mining plan Mining activities is being carried out as per the approved Mines Manager
which was submitted at the time of EC appraisal wherein year-wise plan was mining plan. There is no such changes, and tincase of any
mentioned for total excavation ie. quantum of mineral, waste over burden inter changes, prior permission will be taken from MoEF CC.
burden and top soil etc. No change in basic mining proposal like mining
technology total excavation, mineral & waste production, lease area and scope of
working (viz method of mining. overburden & dump management, 0.B & dump
mining, mineral transportation mode. ultimate depth of mining etc) shall not be
carried out without prior approval of the Ministry of Environment Forest and
Climate Change which entail adverse environmental impacts,even if it is a part of
approved mining plan modified after grant of EC or granted by State Govt in the
form to Short Term Permit (STP), Query license or any other name

46 The Project Proponent shall get the Final Mine Closure Plan along with Financial Itis not applicble , as there is no FMCP required now. Head Technical services
Assurance approved from Indian Bureau of Mines/Department of Mining & During requirement, it will be followed strictly. Head Geology
Geology as required under the Provision of the MMDR Act 1957 and
Rules/Guidelines made there under. A copy of approved final mine closure plan
shall be Submitted within 2 months of the approval of the same from the
competent authority to the concerned Regional Office of the Ministry of
Environment, Forest and Climate Change for record and vernfication
The land-use of the mine lease area at various Stages of mining scheme as wel as
at the end-of-life shall be governed as per the approved Mining Plan. The
excavation vis-a-v backfilling vis-a-vis backfilling in the mine lease area and . .

X N 3 R ) Head Technical services
corresponding afforestation to be raised in the reclaimed area shall be governed as . . .

47 L o Approved Mining Plan will be followed strictly. Head -Survey
per approved mining plan. PP shall ensure the monitoring and management of Head Environment
rehabilitated areas until the vegetation becomes self-sustaining. The compliance
status shall be submitted half-yearly to the MoEF & CC and its concerned regional
Office/ SEIAA, Odisha

) Land Reclamation

48 The Overburden (0.B.) generated during the mining operations shall be stacked at |[The OB generated is stacked in OB dump site with proper Mines Manager
eamarked OB dump site(s) only and it should not be kept active for a long period  |height, width and angle of slope as per the approved mining Head -Survey
of time. The physical parameters of the OB dumps like height, width and angle of  |plan.
slope shall be governed as per the approved Mining Plan as per the Monthly report to be generated & submitted by Head-survey &
guidelines/circulars issued by D.G.M.S w.r.t. safety in mining operations shall be Mine planning team
strictly adhered to maintain the stability of top soil/OB dumps. The topsoil shall be
used for land reclamation and plantation.

49 The reject/waste generated during the mining operations shall be stacked at The OB generated during the mining operation is stacked at the Mines Manager
earmarked waste dump site(s) only. The physical parameters of the waste dumps |OB dump site which is having proper height, width and angle of Head -Survey
like height, width and angle of slope shall be governed as per the approved Mining |slope as per the approved mining plan & other circulars.

Plan as per the guidelines/circulars issued by DGMS w.r. safety in mining
operations shall be strictly adhered to maintain the stability of waste dumps.
The reclamation of waste dump sites shall be done in scientific manner as per the The OB dump has been suitably ter_rac_ed a"‘f Stal?mZEd Mines Manager X

50 o . . through plantation and grass patching in the inactive dump Head -Technical services
Approved Mining Plan cum Progressive Mine Closure Plan. o ) .

slopes as per approved Mining Plan. It will be mainatianed.

51 "The slope of dumps shall be vegetated in scientific manner with stable native We use geo-textile & silpaulin to prevent erosion & surface run- Head-Technical
specles to maintain the slope stability. Prevent erosion and surface run off. The off. Also the geo-textile & silpaulin helps to stabilize the dump services.
selection of local species regulates local climatic parameters and help in by preventing the rain water to percolate in the dump. Head-Environment
adaptation of plant species to the microclimate. The gulies formed on slopes In long term effect these Geo-Textile decompose with the soil
should be adequately taken care of as it impacts the overall stablity of dumps. The |and makes the soil more fertile which in turns acts as a
dump mass should be consolidated with the help of dozer/ compactors thereby mannure for the plants planted in the benches of the dump.
ensuring proper filling/ leveling of dump mass. In critical areas, use of geo textiles/
geo-membranes / clay iners/ Bentonite etc. shall be undertaken for stabilization of
the dump."

The Project Proponent shall carry out slope stability study in case the dump height
is more than 30 meters. The slope stability report shall be submitted to concerned |WeThe study has been conducted by CIMFER .Report also .
52 Head Environment

regional office of MoEF & CC. Govt. of India, Bhubaneswar as well as SEIAA,
Odisha.

submitted.
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Catch drains, settling tanks and siltation ponds of appropriate size shall be
constructed around the mine working,mineral yards and topsoil/OB /waste
dumps to prevent runoff of water and flow of sediments directly into the water
bodies (Nallah/ Riverl Pond etc.). The collected water should be utilized for
watering the mine area, roads, green belt development, plantation etc.

The drains/sedimentation sumps etc. shall be de-silited regularly, particularly after
monsoon season, and maintained properly.

Catch Drains, settling tanks and siltations ponds of appropriate
size are constructed around the mine working yard, mineral
yard and dump to prevent runoff of water and flow of
sediments directly into the water body.

Also the collected water is being utlised for domestic use like
plantation, dust suppression & wheel washing after treatment.
Further, it will be desilted after evry moonsson i.e within Dec-
Jan'2022

Head Environment

54

Check dams of appropriate size, gradient and length shall be constructed around
mine pit and OB dumps to prevent stom run-off and sediment low into adjoining
water bodies. A safety margin of 50% shall be kept for designing of sump structures
over and above peak rainfall (based on 50 years data) and maximum discharge in
the mine and its adjoining area which shall also help in providing adequate
retention time period thereby allowing proper settling of sediments/ silt material.
The sedimentation pits/ sumps shall be constructed at the corners of the garland
drains.

Check-dams of appropriate size, gradient and length is
constructed around mine pit, OB Dump & garland drain, here
to arrest the slime/suspended solid particles flowing through
the streams.

Head-Technical services
Head Environment

55

Storm water and leached water for treatment shall be led in separate pipes and
where required, retaining wall, settling pond and check dam shall be constructed
within the lease hold area for conservation of rain water and prevention of soil
loss.

Storm Water drains are there where required & retaining wall,
settling pond & check dam are constructed in the lease hold
area.

It will be mainatined properly.

Head-Technical services

56

The top soil, if any, shall temporarily be stored at earmarked site(s) within the mine
lease only and should not be kept unutilized for long. The physical parameters of
the top soil dumps like height, width and angle of slope shall be governed as per
the approved Mining Plan and as per the guidelines framed by DGMS w.r.t. safety
in mining operations shall be strictly adhered to maintain the stability of dumps.
The topsoil shall be used for land reclamation and plantation purpose

There is no Top soil avaibale at site. And will no generation plan
in coming plan period.

Head Environment

57

"The mining lease holder shall, after ceasing mining operations undertake
regrassing the mining area and any other area which may have been disturbed due
to their mining activities and restore the land to a condition which is fit for growth
of fodder, flora, fauna etc."

1t will be taken care as per after ceassion of Mining activities
inconsultaion with competent authority.

Head Environment

58

Slope study by an expert of repute of waste dumps to be done and submitted
within six months from the date of issue of EC to SEAC/SEIAA

Slope Stability Study is conducted and the report will be
submitted during six monthly EC Compliance Submission.

Head Environment

Vi

TRANSPORTATION

59

No Transportation of the minerals shall be allowed in case of roads passing
through transportation of the minerals leaving an adequate gap (say at least 200
meters) .so that the adverse impact of sound and dust along with chances of
accidents could be mitigated. All costs resulting from widening and strengthening
of existing public road network shall be borne by the PP in consultation with nodal
State Govt. Department. Transportation of minerals through road movement in
case of existing village/ rural roads shall be allowed in consultation with nodal
State Govt. Department only after required strengthening such that the carrying
capacity of roads is increased to handle the trafic load. The pollution due to
transportation load on the environment will be effectively controlled and water
sprinkling will also be done regularly .Vehicular emissions shall be kept under
control and regularly monitored. Project should obtain Pollution Under Control
(PUC) cetificate for all the vehicles from authorized pollution testing centers

Request letter will be submitted to Concern Authority.
Other point like Pollution Monitoring is being carried out by
NABL Lab as per guideline. Dust sprinkling is being carried as

per requirement and which will be conitued.
PUC Certificate is vaiable for all the Vehciles.

Head Legal
Head- CSR
Head- Environment

60

The Main haulage road within the mine lease should be provided with a
permanent water arrangement for dust suppresslon. Other roads within the mine
lease should be wetted regulary with tanker-mounted water sprinkling system. The
other areas of dust generation Ike crushing zone, materlal transfer points, material
yards etc. should invariably be provided with dust suppression arrangements. The
air pollution control equipments like bag flters, vacuum suction hoods, dry fogging
system etc. shall be installed at Crushers, belt-conveyors and other areas prone to
air pollution. The belt conveyor should be fully covered to avoid generation of dust
while transportation. PP shall take necessary measures to avoid generation of
fugitive dust emissions.

Permanenet water sprinkling arrangement to be done in Main
haul road.

For dust suppression system we use mobile water tankers
which sprinkles out the water in the haul roads regularly in a
scheduled way

Other than that we have 4 AAQMS located at different locations
of the mine which monitors the quality of the ambient air.
There is no transportation being carried out through belt
conveyor.So, it is not applicable.

Mial sent to Saini Ji 25.07.2022

Mines Manager

61

The pollution due to transportation load on the environment will be effectively
controlled and water sprinkling will also be done regularly. Vehicular emissions
shall be kept under control and regularly monitored. Project should obtain
Pollution under Control (PUC) certificate for all the vehicles from authorized
pollution testing centers.

Itis done effectively and in a controlled manner. Also water
sprinkiling is done regularly.

PUC for all the vehicles from authorized pollution testing
centers is available . It will be Monitored regularly.

Mines Manager

62

Haulage road shall be developed and maintained perennially and perpetually by
the proponent in construction with the concerned authority of the Govt. and to this
effect, the proponent shall submit an undertaking in form of a legal affidavit.

The haulage road is continously and permanently being
developed and maintained.
Discuss with Meher Babu Regarding Legal affidavit

Head Legal

63

Traffic Density study if not done by domain expert, then the expert to be ratified/

authenticated by domain expert and submitted within a month time.

Traffic density study has been conducted by domain expert &

submitted along with final EIA.

M/s. Ferro Alloys Corporation Ltd. (A subsidiary of Vedanta Lt
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Green Belt

64

The Project Proponent shall develop greenbelt in 7.5m wide safety zone all along
the mine lease boundary as per the guidelines of CPCB in order to arrest pollution
emanating from mining operations within the lease. The whole Green belt shall be
developed within first 5 years starting from windward side of the active mining
area The development of greenbelt shall be governed as per the EC granted by
the Ministry irrespective of the stipulation made in approved mine plan

7.5 mtr wide green belt has been developed all along the safety
zone. And it is being mainatined.

Head Environment

65

The Project Proponent shall carryout plantation/ afforestation in backflled and
reclaimed area of mining lease, around water body.,along the roadsides, in
Community areas etc. by planting the native species in consultation with the State
Forest Department/ Agriculture Department/ Rural development department/
Tribal

Welfare Department/ Gram Panchayat such that only those species be selected
which are of use to the local people. The CPCB guidelines in this respect shall

also be adhered. The density of the trees should be around 2500 saplings per
Hectare Adequate budgetary provision shall be made for protection and care of
trees

There is no back filled area & reclaimed area of mining lease,
around water body, along the roadsides, in community areas
etcitis NA.

Further,during planation programe in the Mine , it is being
discussed with Forest Department/Gram Panchayat.

All other points are complied.

Head Environment

66

The Project Proponent shall make necessary alternative arrangements for

livestock feed by developing grazing land with a view to compensate those areas
which are coming within the mine lease The development of such grazing land

shall be done in consuitation with the State Government. In this regard, Project
proponent should essentially implement the directions of the Hon'ble Supreme
Court with regards to acquisition of grazing land. The sparse trees on such grazing
ground, which provide mid-day shelter from the scorching sun, should be
scrupulouslt guarded/procted against felling and plantation of such trees should be
promoted.

There is no such grazing land within the lease area of Ostapal
chromite mines. As such the question of development of such
grazing land w.r.t Ostapal mines does not arise. Hence not
applicable.

67

The Project Proponent shall undertake all precautionary measures for
conservation and protection of endangered flora and fauna and Schedule-I species
during mining operation. A Wildlife Conservation Plan shall be prepared for the
same clearly delineating action to be taken for conservation of flora and fauna. The
Plan shall be approved by Chief Wild Life Warden of the State Govt.and
implemented in consultation with the State Forest and Wildlife Department. A copy
of Wildlife Conservation Plan and its implementation status (annual) shall be
submitted to the Regional Office of the Ministry.

Wild life Conservation plan has been prepared by acrrediated
Consultant and submitted for approval.After getting the
approval , recommendations will be implemnted accordingly.

Head Environment

Vil

Public Hearing and human health issues

68

The Project Proponent shall appoint an Occupational Health Specialist for Regular
as well as Periodical medical examination of the workers engaged in the mining
activities as per the DGMS guidelines. The records shall be maintained properly.
PP shall also carryout Occupational health check-ups in respect of workers which
are having ailments like BP, diabetes, habitual smoking, etc. The check-ups shall
be undertaken once in six months and necessary remedial preventive measures
be taken. A status report on the same may be sent to MoEF & CC Regional Office
and DGMS on half-yearly basis.

All the employees and workers those are engaged in mining
activities being conducted AME & PME by occupational health
specalists of Utkal Ployclininc which is having NABH accrediated
lab facilities. FACOR has appointed Dr. Prameshwar Sethi as
occupational medical officer for regular medical examination of
workers engaged in mining activitied vide the Appointment
Order No.- 305PV0O/30/3/2022.

All the records of AME & PME are kept properly both manually
and digitally. The company medical officer is carring our healt
check-ups program regularly those who having ailments like
HTN, DM, Hyperlipidiamia & skin infections, habutual smoking
habits & skin infection. The check-ups are being conducted
every six month interval and necessery preventive measures
are given to the staffs along with advice. All the reports are kept
properly.

Check-up shall be under taken once in six month & necessary
preventive measures to be taken.

Doctor
Head Safety

69

A commitment in form of an undertaking for periodical occupational health check
up of the employee and the local people shall be done through an occupational
health expert.

All the employees are being examined before appointment in the
mining activities by an occupational specialist..

Doctor
Head Safety

70

The Project Proponent must demonstrate commitment to work towards Zero
Harm from their mining activities and carry out Health Risk Assessment (HRA) for
identification workplace hazards and assess their potential risks to health and
determine appropriate control measuresto protect the health and wellbeing of
workers and nearby community.The proponent shall maintain accurate and
systematic records of the HRA .The HRA for neighborhood has to focus on Public
Health Problems like Malaria Tuberculosis. HIV, Anaemia, Diarrhoea in children
under five respiratory infections due to bio mass cooking. The proponent shall
also create awareness and educate the nearby community and workers for
Sanitation Personal Hygiene, Hand washing not to defecate in open,Women
Health and Hygiene (Providing Sanitary Napkins), hazard of tobacco and alcohol
use. The Proponent shall caryout base line HRA for all the category of workers
and thereafter every five years.

HIRA has been conducted on all the current activities in our
Mines.

Also we have obtained IMS certificate after completion of HRA.
Other than that an ergonomic study has been conducted by KBS
Group for our mines and the recommendations are implemented.
Also Qualitative & Quantative industrial hyegine study has been
conducted by M/s Sure Safety for mines.

The FACOR is commited to work for zero harm from the mining
activities and carrying out appropriate measures for Risk
assessment and identification of workplace hazards and asses the
potential risks for health and taking appropriate control measures
to protect health of workers and the near by community. FACOR
is conducting HRA among the neighbourhoods to focus on and
adults.Regular awareness proggame is being conducted in the
nearby villagees for sanitization,personal hygiene,hand
washing,not to defecate in open places,womens health,hazards of

smoking tobacco,drinking alcohol. Awareness proggames are

Doctor
Head Safety
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71 "The Proponent shall carry out Occupational health suryeillance which be a part of [FACOR is taking necessary steps to carry out occupational Doctor
RA and include Biological Monitoring where practical and feasible and the tests health surveillance for works engaged in mines activities li like Head Safety
and investigations relevant to the exposure (e g for Dust a XRay chest,For Noise audiometric tests for blasters(noise),x-ray chest for hexavalent
Audlometric; for Lead Exposure Blood Lead, For Welders Full Ophthalmologlo chromite exposure, fortnightly skin inspection by Medical officer
Assessment; for Manganese Miners a complete Neurologlcal Assessment by a of our dispensary.all the routine examination of
Certified Neurologlst, and Manganese (Mn) estimation in Blood; For Inorganic stool,urine,sputum and chest x-ray are being done in every six
Chromlum-Fortnightly skin inspectlon of hands and forearme by a responsible months for foodhandlers, FACOR is taking steps for chest x-
person. Except routine teste all teets would be carrled out in a Lab accredited by ~ |fay.examination of sputumstool,audiometric test and full lung
NABH. Records of Health Surveillance must be kapt for 30 years, including the function test for blasters and full opthalmolocal tests for Drivers
results of and the records of Physical examination and tests. The record of and Operators.
exposure due to materials like Asbestos, Hard Rock Mining, Sillca, Gold, Kaolin,

Aluminium, Iron, Manganese, Chromium, Lead, Uranium need to be handed over
to the Mining Department of the State in case the life of the mine is less than

30 years. It would be obligatory for the State Mines Departments to make
arangements for the safe and secure storage of the records including X-Ray. Only
conventional X-Ray will be accepted for record purposes and not the digital one).
X-Ray must meet ILO criteria (17 xl4 inches and of good quality)"

72 The Proponent shall maintained a record of performance indicators for workers All the employees are being examined before appointment in Doctor
which includes the mining activities by an occupational specialist. Also
(a) there should not be a significant decline in their Body Mass maintaing a record of performance indicators for workers
Index and it should stay between 18.5-24.9, which include their Body Mass index,chest x-ray.

(b) the Final Chest X-Ray compared

with the base line X-Ray should not show any capacities,

(c) At the end of their leaving job there should be no Diminution in their Lung
Functions Forced

Expiratory Volume in one second (FEV1),Forced Vital Capacity (FVC), and the
ratio) uniless they are smokers which has to be adjusted, and the effect of age,
(d)their hearing should not be affected. As a proof an Audiogram (first and last
need

to be presented),

(e) they should not have developed any Persistent Back Pain

Neck Pain, and the movement of their Hip, Knee and other joints should have
normal range of movement,

(f) they should not have suffered loss of any body part.

The record of the same should be submitted to the Regional Office, MoEF&CC
annually along with details of the relief and compensation paid to workers having
above indications

73 The Project Proponent shall ensure that Personnel working in dusty areas should  |During start of every shift daily Tool Box Talk takes place where Head Safety
wear protective respiratory devices and they should also be provided with itis addressed that person working in dusty area should wear Mine Manager
adequate training and information on safety and health aspects resperatory devices, also safety traings are also given by the

safety officer about the importance of wearing respiratory

74 Project Proponent shall make provision for the housing for workers/labors or shall |All most all the workers/labors are coming from local area. So, Mine Manager
construct labor camps within/outside (company owned land) with necessary baslc |colony is not required for them.
infrastructure/ facilities like fuel for cooking, mobile toilets, mobile STP, safe
drinking water, medical health care, creche for kids etc. The housing may be
provided in the form of temporary structures which can be removed after the
COmpletion of the project related infrastructure. The domestic waste water should
be treated with STP in order to avoid contamination of underground water
The proponent shall implement the mitigative measures as suggested in the Study The P? has 1.mp1emented the m1t1gat1V§ mleasures to protect from .
Report on effect of chromite mines to nearest human hatbitation chro'mlum mm,es to nearest h.uman hz}bnanon. Head -Enviroenment

75 It will be monitored on real time basis.

IX Corporate Envir Responsiblitiy (CER)

76 As per the MoEF& CC, Govt. of India Ofice Memorandum dated 30,.09.2020, the The CER plan is prepared for 3 years and itis there in the
project proponent is equired to prepare and implement Corporate Environment Environment Management Plan (EMP) and it is also a part of
Responsiblity (CER) Plan. The activities proposed under CER shall be restricted our approved Environmental Impact Assessment (EIA).
to the affected area around the project. The company shall undertake all relevant
measures for improving the socio-economic conditions of the surrounding area. Work is under progress and it is a continuous process and we
CSR activities shall be undertaken by involving local villages and administration. will submit the report to MoEF & CC and district collector at Head- CSR
The activities proposed for CER shall be implemented and to be completed within |year end.
three years and annual report of implementation of the same along with
documentary proof viz. photographs, purchase documents, latitude & longitude of
infrastructure developed & road constructed needs to be submitted to Regional
Office MoEF & CC annually along with audited statement and to the District
Collector. It should be posted on the website of the project proponent.

77 Action plan for implementing EMP and environmental conditions along with EMP action plan to be prepared & Responsibilty fixed for
responsibility matrix of the company shall be prepared and shall be duly approved |implementation . Itis duly Approved.
by competent authority. The year wise funds earmarked for environmental Yearwise funds earmarked shall be kept in separate
protection measures shall be kept in separate account and not to be diverted fo account.Yearwise progess report will be submitted Head Environment
any other purpose. Year wise progress of implementation of action plan shall be
reported to the Regional Office of MoEF & CC, Bhubaneswar, SPCB Odisha
along with the Six Monthly Compliance Report.
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M/s. Ferro Alloys Corporation Ltd. (A cubn

¥ | Miscellansous

The Project Proponent shall prepare digital map (land use & land cover of the
entite lease area once in five years purpose of monltaring land use pattem and

I s prepared | Funther, KML file 10 be prepared & submited
once i cvery 5 year.
We are having a digntal nap for e enbre Jease

Head-Survey

78 submit a report to concer ned Regional Office of the MoEF & CC Lener na 1142 semd o MOEF on (R0 20232
i 79 |Tne Project Autharities should inform ta the Regional Office regarding date of Lite of the Ming is More than 10 years in present Method. -
| financial closures and final approval of the project by the concerned authorities Further, itwill enhance by adoption of New Technology.Before,
and the date of start of land developmant work. 2 years of the closing FMCP to be submitted for approval from
&0 The oroject proponent shall establish a solar power plant with 30KVA capacity As there |s no colony inside the |ease, SO Persons are staying Head -Maintanace
Iwithin the lease area as proposed outside the lease ares where there in selar power plant processing Unit &
i installed of capacity having 40 KVA. And it will be malntained Electrical Engineer
81 II: sholl be mandatory far the project manzgement to submit six D6 monthly Sic Monthly Compliance Report will be submitted after
|complance reports on post environmental monitaring in respect of the stipulated  |completion of Every Six Maonth. Report will be submitted to
terms and conditions in this Enyironmental Clearance to the State Environment SEIAA, SPCB & MOEF & CC, Regional Office.
Impace Assessment Authority (SEIAA| Odisha, SPOB& Reglonal Office of the
Minkstry of Environment & Forest. Odisha in hard and soft copies.en 1 une and Head - Environment
iDecember of each calendar year The propanent shall aso upload the
Campliance report induding resuits af monitored data as applicable in the website
of the Ministry for monitoring of EC Conditions
82 !Tne environmental statement for each Financial y#ar ending 31 March in Fom-V Environment Statement to be prepared & submitted the Head -Environemt
(a0 mandated 1o be submitted by the project proponent to the Odisha State concerned authority 1) Member secretary SPCB 2) RO, SPCE,3) |
|Peiluton Contral Baard as prescribed under the Environment (Proection) Rules MoEF &€C 4) CPCB .
LEER as amended sunseauently, shall alss be put on the website of the company  [Further, to be uploaded in Company Website,
st onp with the status of compliance of EC conditions and shall also be sent to the
Iw.uutll\fE 1o the MeEF & COC & its concemed Regional Dffice, Central Pollution
Control Booard sna State Pol'ution Control Board.
a3 'Tn:: sropanent shall submit/upioad sik monthly reparts an the status of EC Compliance to be uploaded in ‘Website along with Head- Envirenamnt
compliance Manitating data.
lof the stipulated Enviranmental Clearapee canditions, including results of And To send MoEF & CC, BBSR , SEPE BBSA,
|monitored data on their website 2nd shall update the same perodically. It shall Digetral display board 10 be upadted periodically
| simultaneously be tent ta the Regional Dffice of MoEF 8CC, Govt. of India, the
respactive Zonal Off ce of TPCB and the SPCB. The criter a pollutant levels
(hamely: SPM, RSPM, 500, NOx amBient levels as well s stack emissions) or
writieal sectoral parameters, inacated for the progect shall be monitored and
daplayed ata converilent locatian near the main gate of the company in the public
IHie Project Propanent shall submic six monthy compliance reports an the status S Maoshy l:mjnollarlm fobe- prapdred s subrivbed o
concerned authority
|t the implementation of e stioulated environmental safeguards to the MoEF&L ||
L &its eoncerned Regional Oten, SEIAR, Odisha; Central Poillution Contral AT HAREER.CO, RSH |
S 2)5E1AA 3)SPCB BBSR |
|Hoava and State Pollution Control Soard
B4 |
B Troe SEIAA, Odisna may revoke or suspend this EC, if implementation of any of :
the above f:nnﬂ.:uom is not satisfactory. Tm.: SEIAA, Ddisha rbstl?vzs the rlgr?lw Al the condition to be filled up, | All person identied in
arter imodify the abova conditions or stipulate any further condition in the interest | Responsibily Matrix
ol envirenment praledtion, i
L Thi oroject propanent shall augment infrastructure on drinking water, health care I IT ::nﬁln:lcul pracesses, and it is being implemented as per Head- C5R
Al eOueation 17 nedloy villages 35 per time bound action plan submitted r:wi;R i il ke iy L St wEIGH 6 B
By, e projectproganent shall ootvn parmission from DGMS under 106(2b) 10 carry  |Comphed. We have valid permission under 10602b) 10 carry ot
out blasiing eperation within the |ease area biasting uperation within arca. MErpEN S g
The site will be wisited By the bab-Commitee of SEAC after sis months toreview | &ll persan identied in
the pragress of reco ndations of SEAC on specific conditions All the conditlon to be implemented before & months | Responsibily Matrix
The concerned Regional Office of the MoEF & CC shall randemly manitor |
lcom glance of (e stipuigted condibions . The project authorites should extend full . s | Aliperson identled in
Couperation to the MoEF & CC offoeris) oy furnisning the requisite data Al hE Sandivion o be i ity l Responsibily Matrix
information f monitoring reports ]
90 The aboweeand d T alia, under the provisians of the water |
Preveniton & Contro ollution Act 1974, the Air (Presention & Contral of
Faiutian) Act 1981, thie Emviranment | Protechion) Act 1986 and the Public Itis being Complied. And it will follow all rule & regulation as | Head -Legal &
Lallilty Insuranoe At 1950 Jlong with thetr amendments and rules made there ammended from time 1o time HERH- RO =0t
wiider and alse any ather orders gassed by the Hon'ble Supreme Cout of india
+ Courtand any atqer Court of Law relating 1o the subject matter |
51 .’| riwronmiental Clearance 1£C) i subject to orders/judgmentof Hon'ble
Supreme Court uf India. Hon'ble High Court. Han'ble NGT and any other Court of Head Legal
{uw. Common Cause Conditions as may be applicable
93 Ay sopeal against s emronmental clearzace shall liewith the National Green
Ul if predesreas within o periag of 39 days as prescribed under Section 16 of Mo appeal filed against this Enviranment Clearmiiee in the Head Legal

\Y

Hatignal Goeen Trimunal Act 200
- i

P Mationa] Green Teibunad, Henee complied.
|

\
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Authorized Signatory & Agent
Ostapal Chromite Mine
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OCM/ENYV/ 1142 /2022 Date: 08.08.2022

To
The Joint Director (s)

Ministry of Environment, Forest & Climate Change
Govt. of India

Eastern Regional Office
Bhubaneswar - 751023

SUB: Submission of Land Use Pattern report of Ostapal Chromite Mines M/s Ferro Alloys
Corporation Limited.

Ref: EC Statutory Condition B.78 of Ostapal Chromite Mines M/s Ferro Alloys Corporation
Limited.

Dear Sir,

With respect to the cited subject mentioned above, we would like to intimate your good office that we
are submitting the land use pattern as per the approved mining plan of Ostapal Chromite Mines M/s
Ferro Alloys Corporation Limited.

The Details of the land use patter of Ostapal Chromite mine is mentioned in the annexure - 1

This is for your kind consideration please.

Thanking You

Yours Faithfully

) aka i

Ostapal Chromite Mines
Ferro Alloys Corporation

M/s. Ferro Alloys Corporation Ltd. (A subsidiary of Vedant 1 )

Registered Office:

D P Magar, PO Randia, Dist. Bhadrak, Odicha, Incdia 756 135

T-G1 6784 240320/240347, Emal facor munescivedanta coan / tacor cepvedanta co in

G IT o rasisiins Far ovedresan i (CH- 1 IAG AV R UGG GHF OGS AT


ANNEXURE - 32


Annexure - 1
Land Use Patter of Ostapal Chromite Mine

FACOR

S 1
Arealn Heetares
SLNo. [Deseription Present land Land degradation af fhe c At ::: m_f i
degradation end of proposal period a:‘;[:nz 0 ;}"nd
L1 [Area under Mg 0.1 U5y 5%
2 |Storage for top sol. : ; :
3 |Overburden dump. 2,048 28,585 351
4 {Mincral Storage. 2805 1,361 1.6
3 _|Infrastrocture (Werk shop, Adma. BKi, clc). 0.198 2 g
6 |Roads. 153 0.3 0.304 |
7 [Raitways, - 5 - |
(8 (Green Belt (Safety Zone) 4070 4070 407
9 [Tailing Pond. 1.502 . -
10 Effhient Treatment Plant with Settling Pit 0437 0.360 0360
I |Mierel Separaton Phant (COB) 1421 0410 .
12 [Townshiparea. " - i
3 i Dnin 028 1.290 078
uh;ﬁ il Bammierlietaining wall 0.946 0.907 0407
it Peripheral area. 1671 0.817 0.26!
L [TOTAL: Y 1) . D .4 DY
VI S A
BiYwanath<ahoo "Vigdd salni (7~
Geologist, Q.P. Mining Engineer, Q.P.
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OCM/ENV/13572022 Date: 29.09.2022

To

The Member Secretary

State Pollution Control Board, Odisha
Paribesh Bhawan, Unit-V1II
BHUBANESWAR — 751 012

Sub: Submission of Annual Environmental Statement in Form-V for the Year 2021-22 in respect of Ostapai
Chromite Mine M/s. FACOR Ltd.

Dear Sir,

With reference to the captioned subject, we are herewith submitting the Environmental Statement in the
prescribed format Form-V, duly filled in, for the year 2021-22 in respect of Ostapal Chromite Mines M/s. Ferro
Alloys Corporation Limited for your kind perusal.

This is for your kind information & perusal please.

Thanking you,

Yours faithfully,
for Ferro Alloys Corporation Ltd

!
)

Mines Manager Ostapal Chromite Mines

Enclosure: As above

Copy to: 1) Regional Officer, OSPCB, Kalinganagar — Jajpur
2) MoEF & CC Eastern Regional Office by Email.

M/s. Ferro Alloys Corporation Ltd. (v ubiswtar, of Seoants 1
Registered Office:

o P

NMagar PO Rarnd g, Dist Bhadrak, Odistia indy, I5EG 135

1 BTES 240320/ 24033 rratls Tac or e Jeddanta iy L Tavonesp@uedantac

Nk it


ANNEXURE - 33


FORM -V

ENVIRONMENTAL STATEMENT OF OSTAPAL CHROMITE MINES OF M/S.FACOR LTD.,
ENVIRONMENT STATEMENT FOR THE FINANCIAL YEAR ENDING ON 315" MARCH 2022

(PART -A)
i) Name & Address of the M/s. FERRO ALLOYS CORPORATION LTD.,
Owner/Occupier of the Industry D.P.Nagar, Randia
operation or Process Bhadrak
ii) Industry Category CHROMITE MINING INDUSTRY
Primary  —(SIC Code)
Secondary — (SIC Code)
iii) Production Capacity — Unit 2 Lakh TPA Chrome Ore from Mines

1.00 Lakh TPA Beneficiated Chrome Ore
From COB Plant

iv) Year of Establishment 13t August, 1985

Date of last Environmental Statement

) 27.09.2021 (For the Financial Year 2020-21)
submitted

v)

(PART - B)
WATER & RAW MATERIAL CONSUMPTION

(i) Water Consumption M3/day:

A WATER CONSUMPTION: FY 2021-22
Total | Y

Water Consumption M3/day (::; er‘t)a car Avg Cub mt/Day
a) Process (Beneficiation plant) 75670 208
b) Coollng., dust suppression, 1852
afforestation etc 5
c) Domestic 26326 72

Total Consumption 103848 285

B PROCESS WATER CONSUMPTION PER PRODUCT OUTPUT

Name of the Products During the Previous During the Current
Financial Year 2020-21 | Financial Year 2021-22

a) Chrome ore Concentrate from COB Plant

1.39 1.56
(Cub Mt /MT)

b) Chrome ore from Mines (Cub Mt /MT ) 0.441 0.52




i) Raw Material Consumption:

FACOR is involved in extraction of Chrome Ore from Mine /quarry .Mining is not a Manufacturing
Process thus there are no such raw materials involved in the process. However, there are number of
Indirect raw materials/Consumables used to support the process of Mining & beneficiation of Ore.
The details consumable raw materials as follows:

Indirect Raw Materials /consumables
SI No. Name of the Raw materail/Consumable During 2021-22

1 Disel (Litres) 582773

2 Gas (Cu. M) 190

3 Lubricant Oil (Litres) 2494

4 Grease (Kg) 447

5 Electricity (Consumed) (Kwh) 804061

6 Electricity (Generated) (Kwh) 23395
Explosive (Kg) 53800 kg

7 (Detonator, Safety fuse) (5570 nos.,14725mtrs)

8 Tyre Nos. 16

(PART - C)

POLLLUTION DISCHARGED TO ENVIRONMENT/UNIT OF OUTPUT
(PARAMETER AS SPECIFIED IN THE CONSENT ISSUED)

a) Water * Annual Avg. | Annual Avg. | Annual Avg. (%)
in Kg/day in mg/I
1 Suspended Solids 43.2 22.5 Below prescribed
standard

2 Oil & Grease 8.8 4.6 -do-

3. B.O.D 8.9 4.65 -do-

4. C.0.D 34 17.7 -do-

5. Hexavalent Chromium (Cr*®) 0.002 0.001 -do-

6. Total Chromium (Cr) 0.6 0.3 -do-

b) AIR ** - Not applicable. since it is a Mining Industry.

NOTE * All the analyzed parameters of Mines pumped out water are well within the prescribed limit except
hexavalent Chromium, for which ETP has been commissioned. Analysis report of final discharge water (after

treatment) is enclosed as ANNEXURE — .

** Air quality analysis report of core & Buffer Zone is enclosed as ANNEXURE — 2A & 2B




(PART - D)
HAZARDOUS WASTES

AS SPECIFIED UNDER HAZARDOUS WASTES/MANAGEMENT & HANDLING RULES, 2008

SI.No. | Hazardous Wastes TOTAL QUANTITY (Kg.)
During the previous During the Current
Financial Year Financial Year
2020-21 2021-22

(a) FROM PROCESS:
) Filter & filter materials containing oil 30.0 19.70
) Used oil/waste oil from vehicles 345 264

(b) | From Pollution Control facilities (ETP 24,600 19480

Sludge)
(PART —E)
SOLID WASTES
TOTAL QUANTITY
SI.No. PARTICULARS During the previous | During the Current
Financial Year Financial Year
2020-21 2021-22

(a) | EROM PROCESS:

) Overburden 2.865 Lac M3 4.75 Lac M3
) Tailings 0.150 Lac Tons 0.291 Lac Ton
(b) | From Pollution Control facilities (ETP 24.600 Tons 19.48 Tons

SLUDGE)
(c)

(i) Qnty. Recycled/or reutilized within the Unit Nil NIL
(i) |Sold Nil NIL
(iii) | Disposed — Overburden 2.865 Lac M3 4.75 Lac M3
(iV) | Disposed - Tailings 0.150 Lac Tons 0.291 Lac Ton




(PART - F)
Please specify the characteristics (in terms of composition and quantity) of Hazardous as well as
Solid wastes and indicate disposal practice adopted for both these categories of wastes.

SI.No. | Name of Hazardous/ Solid Composition | Quantity Disposal Practice
Wastes
a) HAZARDOUS WASTES: Filter materials generated during
i) Filter & filter materials repairing & maintenance of
containing oil - 19.70 Tons | vehicles are being disposed of in
an impervious lined pit.

i) Used Oil/Waste oil - 0.264 Tons | Used oil/waste oil from vehicles &
transformers have been collected
in barrels and kept under a
covered shed to sell to a Regd.
Authorized Dealer.

iii) ETP Sludge Clay soil 19.48 Tons | ETP sludge is being disposed of in
impervious lined pit for onward
disposed to authorized agency by
SPCB.

b) SOLID WASTES:

i) Overburden Laterite & 4.75 Lac M® | The solid wastes are generated as
weathered overburden is dumped in specified
ultra-basic area of non-mineralized zones.

rock After terracing and benching,
massive afforestation is being
carried out over these dumps.
0.291 Lac
ii) Tailings Sandy with Tons Tailings are being disposed of in
Clay Tailing Ponds after treatment with
FeSo, solution.
(PART - G)

IMPACT OF THE POLLUTION ABATEMENT MEASURES TAKEN ON CONSERVATION

OF NATURAL RESOURCES AND ON THE COST OF PRODUCTION

Fully utilization of Low Grade ore by Beneficiation, use of mine drainage water in

beneficiation, recovery of tailing water & recirculation in beneficiation plant.

discharge to outside after treatment.

(PART - H)
ADDITIONAL MEASURES/INVESTMENT PROPOSAL FOR ENVIRONMENTAL PROTECTION
INCLUDING ABATEMENT OF POLLUTION, PREVENTION OF POLLUTION

(a) Expense of Rs. 65.90 lakh during the year 2021-22 for environmental protection including abatement
of pollution & prevention of pollution.

(b) Action taken to monitor the
Environmental parameters.

Monitoring is being carried out for environmental
Parameters of Air Quality, Water Quality, Noise level
Measurement on quarterly basis.

Mine water



PAGE -7

(PART -1)

ANY OTHER PARTICULARS FOR IMPROVING THE QUALITY OF THE ENVIRONMENT

Action taken for massive afforestation

Extensive plantation program has been done and shall be
taken upon available spaces, on dumps, roads, and also
surrounding areas

Measures taken to control of the
fugitive emission at different places of
Mines.

In order to suppress the air borne dust from the haulage
roads and mine roads, there are arrangements for water
spraying system through tankers and spraying of water is
being done in regular intervals.

Action taken for disposal of the
excavated material not required for
industrial purpose

The overburden waste which are not required for
industrial purpose are dumped within the leasehold area at
the earmarked site and terraced by forming benches and
reclaimed with different plant species.

Method adopted for controlling of
dust pollution due to drilling

Wet drilling is being practiced with a jet of water which is
continuously directed at the cutting edge to suppress dust
generation.

The cutting tools are being regularly grinded to maintain
its sharpness by cross checking against gauges.
Compressed air pressure is being adequately supplied to
the cutting tools.

Drill cutting are being regularly cleaned

Method adopted for controlling of
dust pollution due to blasting

Water spraying before & after blasting is being practiced to
reduce the possible dust generation.

Action taken to remove Cr*® from
Quarry pumped out water and surface
runoff water.

An upgraded ETP is being operating to reduce Cr*® from
Quarry pumped out water and surface runoff water by
dosing FeSossolution.

Also enhanced the ETP capacity from 400 KL/Hr to 600 KL/hr




ANNEXURE -1

EFFLUENT WATER ANALYSIS REPORT AS PER 1S-2490 & MOEF GUIDELINE 19.05.93

Visiontek Consultancy Services Pvt. Ltd.

{(Committed For Better Environment)
Certified for : 150 9000: 2005, 150 14001: 2018, 150 45000: 2018 (OH&S), ISOTEC 17T025:2017
Aceredited by : NABET-A Grade, MOEF & CC/CPCB & SPCB-A Grade

®Surface & Sub-Sarface Investigation & Mine Planning & Design
& Ouality Condrol & Project Managemend # Mineral'Sub-5oil Exploration
® Henewalde Emerpgy ® Wasle Management Services

Laburatory Services

Ne

® Infrastructure Englnering
® Waler Hesource Mansgemeni
® Envirenmeninl & Social Study

Maderial Lah
Sail Lsh
® Agriculiursl Development Mlineral Lah
# lnformation Technology

# Pulibic Healih Englncerimg

&
Microboligy Lah

Bef: Envlabv22/R-1529 Date - 28 (42022

5. ETPF Water Quality Analvsis :

ETP1: ETP Mines Final Discharge Water
z g - i Anslysis Analysis
5 Standards {In Amnkysis Fesmlos Anealysis Resmles ) 2
Parsmeiems Unii |nmil Sarfare Rexulty Bibfakii .::':_I:.I
LT water) 21 -dun 21-Sep 21-Dec 12-Mar : o
1 Colour Haren Caloarles 5 5 5 10 6.25
ungent
2 Odour Ohdouriess pungent amell pungent smell pungent smell | pungent smell P conell
3 | pHatzsC £5.940 759 7H1 B.1 758 7.945
] Total Suspended Saluls mz'l (] £ ] 18 20 32 22.5
] Copper as Cu 'l 3 =105 <005 «<0.05 <305 <0.05
6 Fluprxde as F ml 2 n.2s 0.21 028 0.38 6.25
7 Tolal Reswdual Chlonine mg'l I ND ND ND ND ND
] fron s Fe ma/l 1 .34 052 03a 0.42 0.455
9 Muangancse as Mn meg'l 2 e L] =005 =005 =105 =0.05
in Milmie as Ny mz'l L] 75 i | 734 7.46 7.45
11 Phenelic Compounds as C H.0H el ] <t <001 =01.001 <=0.001 <0.001
12 | Selemiom as Se gl LE ] <001 =001 =101 <001 «0.01
I3 Cadmmm as Cd g/l r <0001 <0001 <().001 <0 001 =0.001
14 Cyamide os TN meiz’| [ 5 =0.05 .05 =0.05 =305 <[.05
15 Lead as b mgl i <001 =0.01 (101 =001 <001
I8 Mercury as Hy mg'l il <0.001 <0001 <=0.001 <0.001 <0001
7 Nickel ns Ni mal 3 =0.05 =005 =005 =005 <005
18 Arsenic as As mgl 0.2 <005 =0.05 =(1.05% <005 <005
19 Tond Chromoem 2 Cr ma/l 2 ('Y 031 n2g 0.28 0.3075
il Zanc as fn ml 3 L2 0.022 o021 0024 0.02375
11 Hexavalent Chromsum as Cr™ mgl il =il | 0018 <[.001 <0 001 <0001
X2 Vanndmm as ¥ mig’l 02 <001 <1001 <LL00L <0001 <0001
Shall mt el
i Tempemiune Oic M::;"_:E':::h 36 34 24 a3 31.75
TwryIrraian
3 | Dassolved Oxypen mg'] 6.9 6.2 71 6.1 6.575
25 EL:::ﬂcmcu Oeygen Demand 2= gl 0 & 3.8 66 33 4.65
5 EIEE'L;nr.:I UOxypen Domand as me 2ag 20 14 0.8 16 17.7
27 | sl & Grease mz/l 1] 52 45 4.8 38 4.6
' Ammonical Nitrogen as W ma'l | 16 1.2 14 24 1.65
M | Total Kjcldahl Mstrogen e N ma'l (0] 5.4 15 5.4 g 4.825
31 | Sulphideas s meg/l 1 <1001 <0001 =[1.001 o). 001 <0.001
12 Free Ammonia as MH; meg'l 19 4.6 4.1 5.4 4.4 4.625
’ . Shall puss B30
il .-
11 E:E:f_“: Size of Suspended o ik er it TS <E50 <B50 <B50
Kipve
Bio-a 7 = A% Survial of Fish S8 Survival
:I:"':“r':“;; S8 Survival of | eras s in 100 af Fish abter
i e koo B Fish after 96 Hrs Effluent 96 His in
haars i 1% | 10 100% Efuent Loat
P effluent & ; - Effluent
L) =
E‘E’m&_ i)




ANNEXURE-2A

AMBIENT AIR QUALITY (CORE ZONE)

<> Visiontek Consultancy Services Pvt. Ltd.

(Committed For Better Environment) Lsboratery Services
Certified for : 15O 90012015, 150 14001:2015, 1S0 45001:2018 (OH&S), ISOMEC 17025:2017 it o

Frad Lsh
Aceredited by : NABET-A Grade, MOEF & CC/CPCB & SPCB-A Grade \I:—ITLI.JJJH
® Infrastructure Enginering ®Surfece & Sub-Sarface Investigation & Agricultural Developmnt ® Mine FManning & Deslgn ﬁ|'|qmn,l..h
® Waler Resource VMansgemend & (unlity Control & Project Manspemend # Informatisn Technology # MinernlSob-Suil Expleration &
® Envirenmental & Social Study  #Henewalde Enerygy # Pulilic Health Englacering & Waste Management Servhoes %, Microblubigy Lab

Ref : Envlab/22/R-1510 Date £ 28.04 2022

YEARLY COMPLIANCE REPORT FROM APRIL 2021 TO MARCH 2022
M/s FERRO ALLOYS CORPORATION LIMITED . BHADRAK
OSTAPAL CHROMITE MINES , KALIAPANL JAIPUR

1. Ambient Air Quality { Core Zone) :

AMBIENT AR QUALITY (CORE ZONE)
aAL: Near Dispensary
CPCB AALY
Parameters Liedt Standard 21-Apr 21-May 21-Jun 21-Jul 21-Aug 21-5ep Average
2009
Phlan pgdm’ 100 742 738 73 507 59.8 61.5 67.00
Py pgdm’ &0 445 44.8 43.8 358 359 69 40.28
502 pefm’ 80 114 118 11.6 9.1 8.5 6.4 9.80
MOX pgim’ 20 14.6 14.2 14.2 116 12 131 13.28
oo mg/m® i 1.18 1.24 13 0.86 079 0.32 0.95
03 |.|g,l'rnI 100 5.1 5.2 52 52 53 BDL 5.20
NH3 pgim’ 400 206 20,8 22 15.7 165 BDL BDL
Ph Hgfm’ 1 BDL BDL BDL BDL BOL BDL BDL
Mi ngfm’ m BOL BOL BDL BOL BOL BDL BDL
s ng/m’ B BOL BDL BDL BDL BDL BDL BDL
Bap ngfm’ 5 BOL BDL BOL BDL BDOL BOL BODL
CaHB pgdm’ 1 BDL BOL BDL BDL BDL BDL BDL
AMBIENT AIR QUALITY ([CORE ZONE)
AAD1L: Near Dispensary
CPCB AR
Parameters Unbt Standard 21-Dct 21-Now 21-Dec 22-lan 22-Feb 22-Mar Average
2009
= X pEfm’ 100 625 B6.7 B2.2 B4.5 61.1 622 63.20
Py pEfm’ a0 375 40 373 387 36.7 irz3a 37.92
502 pgim’ &0 126 115 115 i0.7 115 114 11.53
MO pEfm’ BO 13.3 13.4 135 131 136 135 13.40
ca mg/m’ 4 1.02 1.04 1.14 1.3 1.2 12 1.15
a3 pgfm’ 100 5.2 53 4.8 49 4.5 5.3 5.02
NH3 pgfm’ 4400 21.2 203 213 223 20 21 BDL
BOL BOL BOHL BOL BOHL BOL BOL
BOL BOL BOHL BOL BOIL BOL BDL
BOL BOL BOL BOiL BOL BOL BOL
BOL BOL BOL BOL BOL BOL BOL
BOL BOL BOL BOL BOL




<> Visiontek Consultancy Services Pvt. Ltd.

(Committed For Better Environment) Laborsters Sirvices
Certified for : 1S0 9001:2015, 1SO 14001:2015, I1SO 45001:2018 (OH&S), ISOMEC 17025:2017 "‘:";‘“{;“"
Accredited by : NABET-A Grade, MOEF & CC/CPCB & SPCB-A Grade M:T:I ’l;u
@ Infrastructure Enginering ® Surface & Sub-Sarface Investigation ® Agricultural Development ® Mine Planning & Desigo Mineral Lab
® Water Resource Management © Quality Control & Project Management @ Information Technology ® MineralSab-Seil Expleration &
® Envirenmental & Social Study ® Renewable Energy ® Public Health Engineering © Waste Management Services Miccoblelogy Lab
Ref: Enviab/22/R-1511 Date - 28.04.2022
AMBIENT AIR QUALITY (CORE ZONE)
AAQ2: Near Weighbridge
CPCB AAQ
Parameters Unit Standard 21-Apr 21-May 21-Jun 21-jul 21-Aug 21-Sep Average
2009
PMyg pg/m’ 100 48.8 482 49.1 a1.6 53 68 51.45
PM2s pg/m’ 60 293 304 29.4 25 25.8 40.8 30.12
s02 pg/m’ 80 11.8 121 109 9.2 89 6 9.82
NOX pg/m’ 80 7.4 81 88 9.8 9.9 13.1 9.52
co mg/m’ 4 1.12 1.16 11 0.93 0.88 0.27 0.91
03 pg/m’ 100 42 4.6 49 5 488 BDL BDL
NH3 pg/m’ 400 19.4 18.8 19.8 15.3 15.7 BDL BDL
Pb pg/m* 1 BDL BDL BDL BDL BDL BDL BDL
NI ng/m* 20 BDL BDL BDL BODL BDL BDL BDL
As ng/m’ 3 BDL BDL BDL BDL BDL BDL BDL
Bap ng/m” 5 BDL BDL BDL BDL BDL BDL BDL
CeHG pg/m’ 1 BDL BDL BDL BDL BDL BDL BDL
AMBIENT AIR QUALITY (CORE ZONE)
AAQ2: Near Weighbridge
CPCB AAQ
Parameters | Unit Standard 21-0ct 21-Nov 21-Dec 22-Jan 22-Feb 22-Mar | Average
2009
PM,, pg/m’ 100 393 373 373 48.1 38 48 41.33
PM, . pg/m* 60 236 2.4 232 28.9 228 293 25.03
502 pg/m’ 80 9 9 9.6 8.4 9.2 9.7 9.15
NOX ug/m’ 80 8.2 71 6.9 75 78 73 7.47
co mg/m’ 4 0.94 1.03 1.05 11 1 11 1.04
03 pg/m’ 100 4.4 47 45 5.1 4 5 BDL
NH3 ug/m’ 400 16.2 16.5 17.1 16.9 16.3 16.8 BDL
Pb pg/m’ 1 BOL BDL BDL BDL BDL BOL BDL
NI ng/m’ 20 BDL BDL BDL BDL 80L BOL BDL
As ng/m’ 6 BDL BDL BDL BDL BDL BDL BDL
Bap ng/m’ 5 BOL BDL 8DL BDL BDL BDL BDL
C6HE pg/m’ 1 BDL BDL BDL BDL BDL BDL BDL




(Committed For Better Environment)

Certified for : 150 9001:2015, 150 14001:2015, 1SO 45001:2018 (OH&S), ISOMEC 17025:2017
Accredited by : NABET-A Grade, MOEF & CC/CPCB & SPCB-A Grade

<> Visiontek Consultancy Services Pvt. Ltd

® Infrastructure Enginering o Surface & Sub-Surface lovestigation o Agricultural Development © Mine Planning & Design

® Water Resource Management © Quality Control & Project Management ¢ laformation Technology © MineralSub-Soil Exploration

® Environmental & Social Stody ® Renewable Encrgy ® Public Health Engincering © Waste Management Services
Ref: Envlab/22/R-1512 Date : 28.04.2022

AMBIENT AIR QUALITY {CORE ZONE)
AAQ3: At Middle of the Opencast Quarry
CPCB AAQ
Parameters | Unit Standard 21-Apr 21-May 21-jun 21-jul 21-Aug 21-Sep Average
2009
PMy; ug/m’ 100 61.2 60.9 624 519 53.5 66.6 59.42
PMy, | pg/m’ 60 36.7 36.9 375 311 321 39.9 35.70
502 pg/m’ 80 10.6 112 10.8 93 89 6.7 9.58
NOX pg/m’ 80 118 109 14.3 12.6 113 13.6 12.42
o mg/m’ 4 1.22 1.18 1.2 0.89 0.91 (.43 0.97
03 pg/m* 100 54 5.3 54 35 5.4 BDL BDL
NH3 ug/m* 400 21.6 20.8 20.7 18.8 17.5 BDL BDL
Pb pg/m’ 1 BDL BDL BDL BDL BDL BDL BDL
Ni ng/m’ 20 BDL BDL BDL BDL BDL BDL BDL
hs rg/m’ 6 BDL BDL BDL BDL BDL BDL BDL
Bap ng/m’ 5 BDL BDL BDL BDL BDL BDL BDL
CeHE pg/m® 1 BDL BDL BDL BDL BDL BDL BDL
AMBIENT AIR QUALITY (CORE ZONE)
AAQ3: At Middle of the Opencast Quarry
CPCB AAQ
Parameters | Unit Standard 21-Oct 21-Nov 21-Dec 22-an 22-Feb 22-mar | Average
2009
PMy, ug/m’ 100 58 58.5 S58.8 56.7 55.2 56.4 57.27
PM, pg/m® 60 348 35.1 353 34 331 33.9 34.37
502 yg/m’* 80 115 1 11 10.9 12.1 10.5 11.17
NOX pg/m’ 80 134 135 14.5 12.8 12.5 124 13.18
co mg/m’ 4 1.08 116 1.1 1 1.1 1.3 1.12
03 yg/m’ 100 59 52 5.1 4.8 54 52 BDL
NH3 pg/m’ 400 50.7 24.1 19.6 212 19.7 227 BDL
Pb ug/m’ 1 BDL BDL BDL BDL BDL BDL BDL
NI ng/m’ 20 BDL BDL BDL BDL BDL BDL BDL
As ng/m’ 6 BDL BDL BDL BDL BDL BDL BDL
Bap ng/m’ 5 BDL BDL BDL BDL BDL BDL BDL
CoHb ug/m’ 1 BDL BDL BDL BDL BDL BDL BDL
o E » |
=
%
»,




<> Visiontek Consultancy Services Pvt. Ltd.

(Committed For Better Environment)

Certified for : 1S0 9001:2015, 1SO 14001:2015, 1SO 45001:2018 (OH&S), ISOTEC 17025:2017
Accredited by : NABET-A Grade, MOEF & CC/CPCB & SPCB-A Grade

BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL

@ Infrastructure Enginering # Surface & Sub-Serface Investigation o Agricultural Development ® Mine Planning & Design Mineral Lab
® Water Resource Manzgemenl @ Quality Control & Project Management o Information Technology # Minerak/Sab-Soil Exploration &
® Environmental & Social Study @ Renewable Encrgy ® Public Health Engineering © Waste Management Services \_Microdiolegy Lab
Ref': Envlab/22/R-1513 Date : 28.04.2022
AMBIENT AIR QUALITY (CORE ZONE)
AAQ4: At Middle of the COB Plant
CPCB AAQ
Parameters | Unit | Standard | 21-Apr | 21-May | 21-Jun | 21-dul | 21-Aug | 21Sep | Average
2009
PMy | pg/m’ 100 726 71.8 719 | 514 514 619 63.5
PM;, | pg/m’ 60 436 428 43.1 30.8 30.8 372 38.1
S02 pg/m’ 80 104 10.6 11.7 94 94 74 9.8
NOX pg/m* 80 136 13.2 149 154 154 I3 143
co mg/m’ 4 1.18 1.16 12 0.9 0.9 0.38 0.95
03 pg/m’ 100 55 52 5.7 36 5.55 BDL BDL
NH3 pg/m’ 400 218 221 233 213 213 BDL BDL
Pb ug/m’ 1 BDL BDL BDL BDL BDL BDL BDL
Ni ng/m’ 20 BDL BDL BDL BDL BDL BDL BDL
As ng/m’ 6 BDL BDL BDL BDL BDL BDL BDL
Bap ng/m* 5 BDL BDL BDL BDL BDL BDL BDL
CEHE ug/m’ 1 BDL BDL BDL BDL BDL BDL BDL
AMBIENT AIR QUALITY [CORE ZONE)
AAQ4: At Middle of the COB Plant
CPCB AMQ
Parameters | Unit Standard 21-0ct 21-Nov 21-Dec 22-Jan 22-Feb 22-Mar | Average
2009
PMy | pg/m’ 100 63.5 63 65.3 65.1 654 70.4 65.5
PM:s ug/m’ 60 3R 37.8 392 39.1 392 422 39.3
S02 pg/m’ 80 10.5 11.6 11.2 11.1 10.7 11.7 11.1
NOX pg/m* 80 131 153 15.1 14.2 15 14.1 145
co mg/m’ a 1.04 0.87 (.98 1.2 1.1 ] 1.03
03 ug/m’ 100 53 6 6 6 55 53 BDL
NH3 pg/m’ 400 246 24 238 225 22 23.6 BDL
1
20
3
5
1
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AIR QUALITY (BUFFER ZONE)
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Ref': Envlab/22/R-1514 Date : 28.04.2022

2. Ambient Air Quality ( Buffer Zone)

AMBIENT AIR QUALITY { BUFFER ZONE)
AAQ1: Near Village Ostia
CPCB AAQ
Parameters Unit Standard 21-Apr 21-May 21-Jun 21-Jul 21-Aug 21-Sep Average
2009
PM1o pg/m* 100 69.8 66.4 63.2 58.2 57.9 49.1 61.1
PM, 4 pg/m’ 60 419 40.8 412 38.2 388 286 38.3
s02 pg/m’ 80 8.2 83 8.8 81 86 6.1 8.0
NOX pg/m’ 80 15.2 148 154 13.8 14.1 9.6 13.8
co mg/m’ a 0.59 0.51 .56 0.48 0.49 BDL BDL
03 ug/m’ 100 6.1 6.4 6.6 6.2 6.6 BDL BDL
NH3 pgfm* 400 BDL BDL BDL BDL BDL BDL BDL
Pb pg/m® 1 BDL BDL BDL BDL BDL BDL BDL
NI ng/m’ 20 BDL BDL BDL BDL BDL B8DL BDL
As ng/m’ 6 BDL BDL BDL BDL BDL BDL BDL
Bap ng/m’ 5 BDL BDL BDL BDL BDL BDL BDL
CEHE pg/m* 1 BDL BDL BDL BDL BDL BDL BDL
AMBIENT AIR QUALITY ( BUFFER ZONE)
AAQ1: Near Village Ostia
CPCB AAQ
Parameters | Unit | Standard | 21-Oct 21-Nov 21-Dec 22-Jan 22-Feb 22-mar | Average
2009

PM,, pg/m* 100 66.6 62.4 62.6 61.9 622 62.2 63.0
P, pg/m’ 60 40.6 40.8 394 398 39.6 39.6 40.0
502 pg/m’ 80 8.4 8.6 8.4 88 8.4 84 8.5
NOX ug/m’ 80 14.6 14.2 14.2 146 146 146 14.5
co mg/m’ 4 0.54 .54 0.54 0.54 0.54 0.54 BDL
03 ug/m’ 100 6.4 67 64 6.6 BDL BDL BDL
NH3 pg/m’ 400 BDL BDL BDL BDL BDL BDL BDL
Pb pg/m® 1 BDL BDL BDL BDL BDL BDL BDL
Ni ng/m’ 20 BDL BDL BDL BDL BDL BDL BDL
As ng/m’ [ BDL BDL BDL BDL BDL BDL BDL
Bap ng/m’ 5 BDL BDL BDL BDL BDL BDL BDL
1 BDL BDL BDL BDL BDL BDL BDL
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Ref : Envlab/22/R-1515 Date : 28.04.2022
AMBIENT AIR QUALITY ( BUFFER ZONE)
AAQ2: Near Village Kapos!
CPCB AAQ
Parameters | Unit Standard 21-Apr 21-May 21-Jun 21-jul 21-Aug 21-Sep Average
2009
PM,, pg/m’ 100 54.4 53.2 S4.6 522 43.4 428 50.1
PM, pg/m’ 60 326 33.4 352 338 251 254 30.9
$02 ug/m’ 80 8.1 84 8.9 8.4 5.8 5.6 7.5
NOX pg/m’ 80 12.1 12,6 132 12.8 10.4 98 11.8
o mg/m’ 4 0.51 0.54 0.39 0.52 BDL BOL BDL
03 pgfm’ 100 BDL BDL BDL BDL BDL BDL BDL
NH3 pg/m’ 400 BDL BDL BDL BDL BDL BDL BDL
Pb pg/m’ 1 BDL BDL BDL BDL BDL BDL BDL
Ni ng/m* 20 BDL BDL BDL BDL BDL BDL BDL
As ng/m’ A BDL BDL BDL BDL BDL BDL BDL
#ap ng/m® 5 BDL BDL BDL BDL BDL BDL BDL
C6HE pg/m’ 1 BDL BDL BDL BDL BDL BDL BDL
AMBIENT AIR QUALITY | BUFFER ZONE)
AAQ2: Near Village Kaposi
CPCB AAQ
Parameters Unit Standard 21-Oct 21-Nov 21-Dec 22-Jan 22-Feb 22-Mar Average
2009
PM1o pg/m’ 100 536 546 53.6 33.6 536 542 53.9
PM:.+ pg/m’ 80 34.1 334 332 328 328 316 33.0
S02 pg/m* 80 89 8.8 8.6 88 8.9 8.9 8.8
NOX pg/m’ 80 14.1 14.1 14.1 13.8 13.8 134 13.9
co mg/m’ 4 0.58 (.64 0.58 0.62 0.61 0.61 BDL
03 pg/m’ 100 BDL BDL BDL BDL BDL BDL BDL
NH3 pg/m’ 400 BDL BDL BDL BDL BDL BDL BDL
Pb pg/m’ 1 BDL BDL BDL BDL BDL BDL BDL
N ng/m’ 20 BDL BDL BDL BDL BDL BDL BDL
As ng/m" 6 BDL BDL BDL BDL BDL BDL BDL
Bap ng/m’ 5 BDL BDL BDL BDL BDL BDL BDL
CEHE wg/m’ 1 BDL BDL BDL BDL BDL BDL BDL
Reviewed By Approved By
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Ref: Envlab22/R-1516 Date : 28.04.2022
AMBIENT AIR QUALITY { BUFFER ZONE)
AAQ3: Near Kallapani Township
CPCB AAQ
Parameters | Unit | Standard 21-Apr 21-May 21-jun 21-Jul 21-Aug 21-Sep Average
2009
PM,; pg/m’ 100 80.6 78.2 77.6 56.4 469 60.2 66.7
PM, ., pg/m’ 60 484 49.2 488 3¢8 27.4 322 40.1
502 pg/m’ 80 114 10.8 10.6 8 6.9 8.1 9.3
NOX pg/m’ 80 17.6 17.2 16.8 124 121 13.1 14.9
o mg/m’ 4 1.32 1.28 1.24 0.56 BDL BOL 1.10
03 pg/m’ 100 59 6.1 6.1 52 6.4 5.8 BDL
NH3 pg/m’ 400 228 20.9 2122 212 BDL 209 BDL
Pb ug/m’ 1 BDL BDL BDL BDL BDL BDL BDL
Ni ng/m’ 20 BDL BDL BDL BDL BDL BDL BDL
hs ng/m’ 6 BDL BDL BDL BDL BDL BDL BDL
Bap ng/m’ s BDL BDL BDL BDL BDL BDL BDL
CEHb pg/m’ 1 BDL BDL BDL BDL BDL BDL BDL
AMBIENT AIR QUALITY { BUFFER ZONE)
AAQ3: Near Kaliapani Township
CPCB AAQ
Parameters | Unit | Standard | 21-Oct | 21-Nov | 2i-Dec | 22-Jan 22-Feb | 22-Mar | Average
2009
PMys pg/m’ 100 62.8 62.8 622 628 618 552 61.3
PM; 4 pgfm’ 60 43.6 419 416 41.6 409 331 40.5
502 pg/m’ 80 9.4 9.2 8.9 8.8 9.6 12.1 9.7
NOX pg/m’ 80 13.8 148 138 138 148 12.5 13.9
o mg/m’ 4 116 1.26 1.24 1.16 1.31 1.1 BDL
03 pg/m’ 100 6.1 6.8 6.8 6.6 6.8 54 BDL
NH3 pg/m’ 400 212 214 214 214 218 19.7 BDL
Pb pg/m’ 1 BDL BDL BDL BDL BDL BDL BDL
Ni ng/m’ 20 BDL BDL BDL BDL BDL BDL BDL
As ng/m'’ [ BDL BDL BDL BDL BDL BDL BDL
Bap ng/m’ 5 BDL BDL BDL BDL BDL BDL BDL
CBHE pg/m’ 1 BDL BDL BDL BDL BDL BDL BDL
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Ref': Envlab/22/R-1517 Date : 28.04.2022
AMBIENT AIR QUALITY ( BUFFER ZONE)
AAQ4:Near Village Ostapal
CPCB AAQ
Parameters | Unit | Standard 21-Apr 21-May 21-jun 21-Jul 21-Aug 21-Sep Average
2009
PM:s pg/m’ 100 60.8 61.2 60.8 60.2 £0.8 44.6 63.1
PM: 4 pg/m’ 60 365 37.4 38.6 338 359 269 38.5
s02 pg/m’ 80 7.2 S | 74 7.2 7.8 5.1 15.2
NOX ugfm* 80 119 124 12.6 118 134 9.6 19.8
o mg/m’ 4 0.52 0.51 0.51 0.42 0.49 BDL BDL
03 ug/m’ 100 54 58 56 52 54 BDL BDL
NH3 pg/m’ 400 BDL BDL BDL BDL BDL BDL BDL
Pb pg/m’ 1 BDL BDL BDL BDL BDL BDL BDL
NI ng/m’ 20 BDL BDL BDL BDL BDL BDL BDL
As ng/m’ 6 BDL BDL BDL BDL BDL BDL BDL
Bap ng/m’ 5 BDL BDL BDL BDL BDL BDL BDL
CeHE ug/m’ 1 BDL BDL BDL BDL BDL BDL BDL
AMBIENT AIR QUALITY ( BUFFER ZONE)
AAQ4:Near Village Ostapal
CPCB AAQ
Parameters Unit Standard 21-Oct 21-Nov 21-Dec 22-jan 22-Feb 22-Mar Average
2009
PM,, pg/m’ 100 552 58.8 56.2 55.8 558 496 55.2
PM, . wa/m’ 60 40.8 40.6 388 40.2 40.8 29.6 38.5
s02 pg/m’ 20 8.1 8.2 7.4 84 8.4 6.6 7.9
NOX pg/m’ 80 11.8 10.8 108 11.8 10.9 1.6 11.3
co mg/m’ 4 0.54 0.46 0.42 044 0.54 BDL BDL
03 pg/m’ 100 5.4 54 48 5.6 5.8 BDL BDL
NH3 ug/m’ 400 BDL BDL BDL BDL BDL BDL BDL
Pb pg/m’ 1 BDL BDL BDL BDL BDL BDL BDL
Ni ng/m’ 20 BDL BDL BDL BDL BDL BDL BDL
As ng/m’ 6 BDL BDL BDL BDL BDL BDL BDL
Bap ng/m’ 5 BDL BDL BDL BDL BDL BDL BDL
CBHE pg/m’ 1 BDL BDL BDL BDL BDL BDL BDL
Reviewed By
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SITTET TATTIST
Sowvl. of India
mp ey Pl OO S o ST 2T
Airnistry of Labowr & Ermployrment
LT ST TEeRIT Fresrforad errer—¥
e Dvirectorate-Seneral of AMines Salfefy

INO: 180020|SEZ|Bhubaneshwar Region|Exemp|2021(8922 Date: 28/05/2021

From
Director of Mines Safety,
Bhubaneswar Region
To
Agent,
Ostapal Chromite Mine,
M/s Ferro Alloys Corporation Limited,
P.O. Kaliapani,
Dist: Jajpur (Odisha)- 755047.

Subject: Permission under Regulation 106(2)(b) of the Metalliferous Mines Regulations, 1961 for using Heavy Earth Moving Machineries(HEMM:s) in
conjunction with deep hole blasting at Ostapal Chromite Mine of M/s Ferro Alloys Corporation Limited.

Sir,
Please refer to your application no.142526 dated 23.03.2021 and plans/sections submitted therewith, on the above subject.

The matter has since been examined on the basis of information furnished in your application under reference and as shown on the plans and sections submitted
by you.

In exercise of the powers conferred on the Chief Inspector of Mines (also designated as Director-General of Mines Safety) under the provisions of Regulations
106(2)(b) of the Metalliferous Mines Regulations, 1961 and by virtue of authorisation granted to me by the Chief Inspector of Mines (also designated as
Director-General of Mines Safety) under Section 6(1) of the Mines Act, 1952, 1, in supersession of permission granted earlier on the above subject, hereby permit
you to work Ostapal Chromite Mine of M/s Ferro Alloys Corporation Limited, by deployment of Heavy Earth Moving Machineries (HEMMSs) in conjunction
with deep hole blasting within the mine boundary as marked by points A, A/l, B, B/1, C, C/1, C/2, D, D/1, D/2, D/3, D/4, D/5, D/6, D/7, D/8, D/9, E, E/1, E/2,
E/3,E/4 & closes at A on plan No. OCM/SP-2/3/DGMS/02/2021 dated 28.02.2021 subject to the conditions as stipulated herein, being strictly complied with:

1.0 GENERAL:

1.1 Except where otherwise provided for in this conditional permission, all Provisions of the Metalliferous Mines Regulations, 1961 shall be strictly complied
with.

1.2 Safety Management Plan shall be prepared and maintained as per the DGMS Circular No. 05 of 2016.

1.3 No working shall be made or extended within 45 m of any building/structure of permanent nature, not belonging to owner of the mine without permission in
writing from this Directorate under Regulation 109 of the Metalliferous Mines Regulations, 1961.

1.4 No deep hole blasting shall be done within 300m of any surface buildings, structures, public roads, etc, not belonging to the owner unless separate
permission under relevant Regulation 164 of Metalliferous Mines Regulations, 1961 is obtained from this Directorate. Owners of structures and dwellings, not
belonging to the owner of the mine and habitants/occupants of such dwellings/buildings shall be indemnified against damage to property/injury to persons, if any,
arising out of blasting operations.

1.5  The mine shall be kept under the charge of a person holding First Class Manager’s Certificate of Competency under the Metalliferous Mines Regulations,
1961, who shall be assisted by adequate number of Assistant Managers, Surveyors, Foremen, Mining Mates and Engineers as per the said Regulations. The
manager shall exercise daily personal supervision in the mine and he shall not take up any appointment in any capacity whatsoever in another mine. Where by
reason of absence or for any other reason the Manager is unable to exercise daily personal supervision, a person holding a valid Manager’s Certificate shall be
authorized to act as Manager of the Mine in compliance with Regulation 34(7) and if no such qualified person is available, the mine workings shall be kept
suspended.

1.6 No person shall be employed in the mine unless his attendance is recorded in the registers maintained in prescribed Form at the time when the person,
against whom the entry is made, enters or leaves the mine as required under Section 48 of the Mines Act, 1952 and Rule 78 of the Mines Rules, 1955 read with
DGMS Circular No.01 of 2017. The entries in the Form shall be made at suitable points in the premises of the mine at reasonable distance from work place by a
person who is paid by the Owner or the Agent and is answerable to the Manager and not by a contractor’s employee.

1.7 No work whatsoever shall be done where the provision of Regulation 127 of the Metalliferous Mines Regulations, 1961 are attracted due to the presence of
river, jore, reservoir and nallah in the vicinity. The entire ground lying within 15.0 m of HFL of all the rivers, nallas, water reservoirs and jores shall be filled up
and raised and consolidated to a R.L of at least 3.0m above the highest flood level.

1.8 Emergency Management Plan shall be prepared and implemented as per the DGMS (Tech.) (S&T) Circular No. 08 of 2016.

2.0 OPENCAST WORKINGS:

2.1  Height and Width of Benches:
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