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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 Kalarangiatta Chromite Mines of M/s FACOR LTD.

Ref.: MoEF EC Letter No.: J-11015/183/2007-1A-1l (M) dated.13-05-2009

Dear Sir,

With reference to the captioned subject & cited reference, we are herewith submitting six monthly
compliance reports pertaining to Kalarangiatta Chromite Mines of M/s FACOR Ltd for the period from
April’2021 to September’2021 for your kind perusal.

The Weekly, Monthly & quarterly Environmental monitoring data for the period April’2021 to
September'2021 comprising AAQ, Water, Noise & Soil are enclosed herewith as Annexures.

This is for your Kind information & necessary action.
Thanking You

Yours faithfully,
for Ferro Alloys Corporation LTD

)

MINES MANAGER
Kalarangiatta Chromite Mine

Encl.: Afa




Name of the Project
Project Code
Clearance Letter No. with date

Period of Compliance Report
Specific Condition

: Kalarangiatta Chromite Mines, M/s. FACOR Ltd.
: Mining (Non-Coal)

: J-11015/183/2007-1A-11 (M) dated.13-05-2009
: April 2021 to September 2021

that no natural watercourse and/or
water resources are obstructed due
to any mining operations.

/Adequate measures shall be taken
for protection of Damsala Nallah
and other seasonal channels, if any
emanating from the mine lease,
during the course of mining
operation.

Sl. |Condition Compliance Status

No.

1. |All the conditions stipulated by the |All stipulated conditions are being effectively
State Pollution control Board, implemented.
Odisha in their consent to establish
shall be effectively implemented.

2. [The environmental clearance is Now opencast mining operation is going on. Before starting
granted for opencast mining only. underground mining the project proponent will obtain
For the underground mining, the  separate clearance after getting mining plan approval from
project proponent shall obtain the Indian Bureau of Mines.
separate clearance after getting the
mine plan approval from the
Indian Bureau of Mines.

Open Pit Mine

3. [The environmental clearance is Till date Agricultural land has not been used for non-
subject to approval of the State agricultural use. Diversion of Agricultural land for non-
Land purposes Dept. Govt. of agricultural use will be done after getting approval from the
Odisha for diversion of agricultural |State Land use Dept., Govt. of Odisha.
land for non-agricultural use.

4. [The Project proponent shall ensure [There is no natural water course or water resource obstructed

due to the mining operation. Adequate measures have been
taken before discharging the mines pumped out water to
Damsala Nallah.

\Water is being treated in ETP with Ferrous sulfate depending
upon the concentration of Cr*® to neutralize its effect before
discharging out of the mine lease area.




ETP Outlet Cr*® conc. data

The topsoil shall temporarily be
stored at earmarked site(s) only
and it should not be kept unutilized
for long. The topsoil shall be used
for land reclamation and
plantation.

There are no topsoil generation during the period April’2021
to Sept’2021. Further, all the generated topsoil till
March’2021, has been utilized for land reclamation and
plantation purpose & there is no stock presently.

The overburden (OB) generated
during the mining operation shall
be stacked at earmarked dump site
(s) only and it should not be kept
active for a long period of time and
their phase-wise stabilization shall
be carried out. There shall be one
external over burden dump having
maximum projected height of 30m.
Proper terracing of the OB dump
maintained to 27°.

The OB generated during the mining operation is being
stacked at earmarked dump site. Height of the OB dump is
only 19 meters. The OB dump is not kept active for long
period. Overall slope of the OB dump is being maintained
below 30°. Bottom inactive slope of the dump have been
\vegetated with native species to prevent erosion & surface
run-off.

Monitoring and management of rehabilitated areas of the
dump have been continuing until the vegetation becomes
self-sustaining.

Plantation on OB Dump Slope




The OB dump shall be
scientifically vegetated with
suitable native species to prevent
erosion and surface run off. In
critical areas, use of geo textiles
shall be undertaken for
stabilization of the dump.
Monitoring and management of
rehabilitated areas shall continue
until the vegetation becomes self-
sustaining. Compliance status shall
be submitted to the Ministry of
Environment & Forests and its
Regional Office located at
Bhubaneswar on six monthly basis

Several precautions have been taken in the dump for its

slope stabilization which are given below
1. Dumping is being carried out in peripheral dumping
method by using dozers. In this method the materials are
compacted by running of vehicles as well as the dozer.
2. The top surface is also maintained to avoid ponding of
water which affect the stability of the dump.
3. The overburden is stacked in bench form to ensure
stability.
4. The bench height is maintained at 10 — 15mtrs.
5. Various types of plants such as Acacia, Chakunda,
Teak, Chhatian etc. have been planted in the inactive
portions of the overburden dump.
6. The overburden dump has been stabilized by tree
plantation in the dead benches after carrying out suitable
terracing of size 2 M x 1 M each.
7. Grass patching has been developed on the dump slopes
to ensure prevention of erosion of soil from the dump
slopes due to rainwater.
8. Proper drainage system has already been maintained to
prevent rain cuts on the dump.
9. Proper garland drain is being maintained all around the
dump to collect the surface runoff during rain.
10. Over the bench surface of the overburden dump yard
longitudinal and transverse drains have been made to
enable the water to flow to the settling pit through proper
drainage system. This not only prevents erosion of
overburden dump material but also ensure stability of
overburden dump by preventing development of hydro
static pressure inside the overburden dump and proper
channelization of rainwater for plantation purposes. As a
result, the generation of rain cut is very negligible.
11. We have already planted 15195 nos. of Saplings to
stabilize this overburden dump including safety zone also.

Plantation on OB Dump




12. Garland drain & retaining wall has been
constructed all around the dump.

Retaining Wall & Garland Drain

Catch drains and siltation ponds of {1901 meters of garland drains has been constructed around
appropriate size shall be the working pit, OB & mineral dumps with siltation ponds at
constructed for the working pit, different intervals to arrest flow of silt & sediments.

soil, OB and mineral dumps to
arrest flow of silt and sediment
directly into the Damsala Nallah
and other water bodies. The water
so collected should be utilized for
watering the mine area, roads,
green belt development etc.

Garland Drain




particularly  after the monsoonand
maintained properly. Garland drains,
settling tanks and checkdams of
appropriate size, gradient and length
shall be constructed both around the
mine pit and overburden dump to
prevent run off of water and flow of
sediments directly into the Damsala
Nallah and other water bodies and
sump capacity should be designed
keeping 50% safety margin over and
above peak sudden rainfall (based on
50 years of data) and maximum
discharge in the area adjoining the
mine site. Sump capacity should also
provide adequate retention period to
allow proper settling of silt material.
Storm water return system should be
provided. Storm water should not be
allowed to go to the effluent
treatment plant during high
rainfall/super cyclone period. A
separate storm water sump for this
purpose should be created.

The drains should be regularly de-silted

Whenever required, the silts & sediments are being cleaned.
Mines pumped-out water is being used for dust suppression
and plantation purposes after proper treatment.

Settling Pond

Dimension of retaining wall at the toe
of the overburden dump and the OB
benches within the mine to check run-
off and siltation should be based on the
rainfall data.

About 704 meters of retaining wall of width 1.5m and
height 1.2m has been constructed at toe of the overburden
dump to check run-off and siltation.

v

Retaining Wall




9. [Effluents containing Cr*®shall be An Effluent Treatment Plant has been in operation for
treated to meet the prescribed standardstreatment of mines discharge water. The concentration of Cr*®
before reuse/discharge. Effluent in treated discharged water is <0.005mg/I. The analysis report
treatment plant should be provided for of mines final discharge water after treatment in ETP for the
treatment of mine water discharge and |period from April 2021 to September 2021 is enclosed in
wastewater generated from the Annexure-1.
workshop and mineral separation plant. —

Run off from the OB dump and other o J 3m ae

surface run off should be analyzed for ' ] T M LAXAL ot

Cr*®and in case its concentration is ‘ < .

found higher than the permissible limit g e R

the water should be treated before :

reuse/discharge.

ETP
Small scale mining operation is being carried out with an
Excavator & 4 nos. of dumpers. Also, the machineries &
vehicles belong to the Contractor. The repairing of these
vehicles is being done at outside workshop only. There is no
workshop and mineral separation plant. Surface runoff water
samples were collected in a settling pit during rainy season
and then pumped to the ETP for treatment before final
discharge. Mine discharge water through pumping station is
pumped to Flash Mixing Tank with ferrous sulfate (FeSOa)
for reduction of Cr®* to Cr®*. The effluent is then distributed
to Clariflocculators & the supernatant is passed into the Sand
Filters. Now, the filtered water shall be collected in Treated
Water Tank and could be disposed of meeting standards
stipulated by OSPCB or reused in plantation or haul roads
dust suppression.
Water Sprinkling on Haul Road
10. Separate impervious concrete pits for |Sludge generated from mines contains Low Grade Chrome

disposal of sludge shall be provided
for the safe disposal of sludge

generated from the mining operations.

ore hence it has been stacked along with Low Grade Chrome
ore for utilization.




11.

The project proponent shall ensure
that the treated effluents conforming
to the prescribed standards shall only
be discharged.

The mines pumped out water directly collected in the intake
tank of ETP through pipeline and then treated by adding
FeSO4 & NaOH dosing. The final treated water is being
discharged to outside ML area, conforming to the prescribed

standards.
For analysis reports refer Annexure-1.

12.

Plantation shall be raised in an area
of 12.715 ha. Including 7.5m wide
green belt in the safety zone around
the mining lease, overburden dump,
roads etc. by planting the native
species in consultation with the local
DFO/Agriculture Dept.

The density of the trees should be
around 2500 plants per hect.

During the year 2021-22, 2446 nos. of saplings have been
planted in the Safety Zone area around the Mining lease
and inactive bottom slope of the dump. And a 6.290
hectares has been planted till Sept’2021. Native species has
been planted in consultation with local Forest Dept. by
maintaining the density 2500plants per Hectare.

Plantation in Safety Zone

13.

The void left unfilled in an area of
5.21 hectares shall be converted into
the water body. The higher benches of
the excavated void/mine pit shall be
terraced and plantation done to
stabilize the slopes. The slopes of
higher benches shall be made gentler
for easy accessibility by the local
people to use the water body.
Peripheral fencing shall be carried out
all along the excavated area.

The same will be implemented at the end of mining
Operation.

14.

Effective safeguard measures, such as
regular water sprinkling shall be
carried out in critical areas prone to
air pollution and having high levels of
SPM & RSPM such as around
crushing and screening plant, loading
and unloading point and all transfer
points. Extensive water sprinkling
shall be carried out on haul roads. It
should be ensured that the Ambient
Air Quality parameters conform to the
norms prescribed by the Central
Pollution Control Board in this
regard.

All the parameters of ambient air quality are well within the
prescribed limit. Although, regular water sprinkling is being
carried out on haul roads, loading & unloading points to
control the dust generation at source. There is no crushing
and screening plant.

Water Sprinkling on Haul Road




15.

Regular monitoring of water quality
upstream and downstream of the
Damsala

nallah shall be carried out and record of
monitored data should be maintained
and

submitted to the Ministry of
Environment & Forests, its Regional
Office, Bhubaneswar, the Central
Ground water Authority, the Regional
Director, Central Ground water Board,
the State Pollution control Board and
the Central Pollution Control Board.

Monitoring of water quality upstream &
downstream of the Damsala nallah is being carried

out and record of monitoring data are being Maintained.

The test reports is enclosed as Annexure No.-2.

16. | The project authority shall implement | Three main rain water harvesting structure have been
suitable conservation measures to made in Mining premises i.e. Check Dam, Garland drain
augment ground water resources in & Settling pond/tank to augment the ground water
the area in consultation with the resources.

Regional Director, Central Ground
Water Board.
Check Dam
17. Regular monitoring of ground water ~ |[Monitoring of ground water level & quality is being carried out in

level and quality shall be carried out by
establishing a network of existing wells
and constructing new piezometers in
and around the mining lease during the
mining operation. The periodical
monitoring {(at least four times in a
year- pre-monsoon (April-May),
monsoon (August), post-monsoon
(November) and winter (January); once
in each season)} shall be carried out in
consultation with the state ground
Water Board/Central Ground Water
Authority and the data

thus collected may be sent regularly

to the MoEF and its Regional

Office, Bhubaneswar, the Central
Ground Water Authority and the
Regional Director, CGWB. If at any
stage, it is observed that the ground
water table is getting depleted due to
the mining activity; necessary
corrective measures shall be crried

and around the mining lease by one accredited third party. Further,
as per the directive of CGWA, two nos. of piezometer holes are
fitted with DWLR with telemetry system to monitor the ground
water level through online.

DWLR with Telemetry system

Monitoring report carried out by third party for water level &
quality is enclosed as Annexure No - 3 & Annexure No — 4.

out.




18. [The project proponent shall obtain NOC has been obtained from Central Ground Water
necessary prior permission of the Authority, Ministry of Water Resources, New Delhi vide
competent authorities for drawl of letter n0.21-4/1457/OR/MIN/2017-1766 dated 12.09.2018
requisite quantity of water (surface water [for ground water withdrawal. The stipulated conditions
and ground water) for the project and are being effectively implemented. Further, renewal of
effectively implement all the conditions  |NOC is under process.
stipulated therein.

19 Suitable rainwater harvesting measure | Rainwater is being collected in pits and pond for suitable
on long term basis shall be planned and rainwater harvesting measures. Also roof top rainwater
implemented in consultation with the harvesting measure is implemented within the lease area.
Regional Director, CGWB. —— — —

Roof Top Rain-Water Harvesting

20. | Vehicular emissions shall be kept Vehicular emission of all machinery used in mining
under control and regularly monitored. | operations are being monitored regularly and kept under
Measures shall be taken for control by rigorous maintenance of all engines &
maintenance of vehicles used in changing of lubricants as per the recommendation of the
mining operations and in transportation | manufacturer. _ .
of mineral. The H!EM!\/IS_, with val'ld PUC certificate are allowed for
The mineral transportation shall be operation inside the mines.
g?]rlge;]g lfltetr?ircolgsgEat:]&icnogvfrzzdn;[mg:(; Transportation of mineral has bgen done through covered
shall not be overloaded. trucks and also avoids overloading.

21 Blasting operation shall be carried At present, blasting operation has not been carried out.
out only during the daytime. Excavation has been carried out by machines only.
Controlled blasting shall be
practiced. The Fitigative measures
for control of ground vibrations and
to arrest fly rocks and boulders
should be implemented.

22 Drills shall either be operated with dust Drilling has not been done so far. In future, if drilling is
extractors or equipped with water injection | required, then wet drilling practice will be adopted.
system.

23 Mineral handling area shall be Water spraying arrangement is being carried out on

provided with adequate number of
high efficiency dust extraction
system. Loading and unloading areas
including all the transfer points
should also have efficient dust control

mineral handling area, loading & unloading areas to
suppress dust generation. The test report of fugitive dust
emissions is enclosed as Annexure-5.
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arrangements. These should be
properly maintained and operated.

24 Sewage treatment plant shall be As there is no colony inside lease area. There is one small
installed for the colony, ETP shall also | capacity canteen having inside the lease area. Installation
be provided for the workshop and of STP is under process, to treat the generated waste
waste water generated during the water & to reuse it.
mining operation. All the mining machineries have been engaged by
contractor for mining operation and the maintenance
work of their machines have been carried out at outside
workshop. Therefore, question of workshop effluent does
not arise. An ETP has been established for treatment of
mines pumped out water and surface runoff water before
discharge to outside leasehold area.
Further, installation of STP is under process
ETP

Consent to operate shall be obtained Consent to Operate has been obtained from SPCB,

25. | from the State Pollution Control Odisha before starting production from the mine. Mining
Board, Odisha before starting operation has been going on with valid consent to
production from the mine. operate obtained from SPCB vide their letter No.

3856/IND-I1-CON-6318, Dtd.27.03.2020, valid upto dt
31.03.2021

26. | The project authorities should Sample survey for community health status within 1 Km
undertake sample survey to generate radius from Project area has already been done.
data on pre-project community health
status within a radius of 1 km from
proposed mine.

27. | Pre-placement medical examination Pre-placement medical examination has already been
and periodical medical examination of | carried out of the workers engaged in the project and the
the workers engaged in the project records are being maintained and periodical medical
shall be carried out and records examination is being carried out once in five years.
maintained. For the purpose, schedule
of health examination of the workers
should be drawn and followed
accordingly.

28. | Provision shall be made for the Housing for construction labor is not required, since the

housing of construction labor within
the site with all necessary
infrastructure and facilities such as
fuel for cooking, mobile toilets,
mobile STP, safe drinking water,
medical health care, créche etc.

The housing may be in the form of

laborers are coming from nearby villages.
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temporary structures to be removed
after the completion of the project.

29 | The critical parameters such as SPM, | Parameters such as PMio, PM25s, NOx &SOzin the
RSPM, NOX, In the ambient air Ambient Air and Quality of discharge water are being
within the impact zone, peak particle | monitored. The monitored data is being uploaded in the
velocity at 300 m distance or within | Company Website and display on adisplay board
the nearest habitation, whichever is | Installed at the Mines main gate.
closure shall be monitored
periodically (at least once a month).

SF# z:Itr z:églézl:%g{tgighg%a; v[\;act)(?r Blas_ting operr_;ltion has not been ca_rried out. Hence peak
oH, suspended particulate matter and particle velocity has not been monitored.
Cr*%). The monitored data shall be
uploaded on the website as well as
displayed on a display board at a
suitable location in public domain.
30 | The project proponent shall take all The endangered flora and fauna are not spotted in the

precautionary measures during mining
operation for conservation and protection
of endangered fauna namely elephant etc.
spotted in the study area. Action plan for
conservation of flora and fauna shall be
prepared and implemented in consultation
with the State Forest and
Wildlife Dept. All the safeguard measures
brought out in the Wildlife Conservation
Plan so prepared specific to this project
site shall be effectively
implemented. Necessary allocation of
funds for implementation of the
conservation plan shall be made and the
funds so allocated shall be included in the
project cost. A copy of action plan shall be
submitted to the MoEF and its Regional
Office, Bhubaneswar.

study area. Further, accredited consultant has been
engaged to carry out the Wildlife management survey.
After getting the survey report, action plan will be
prepared to implement all recommendation.

31

A final Mine Closure Plan along with
details of Corpus Fund shall be
submitted to the MoEF 5 years in
advance of final mine closure for
approval.

The same will be submitted in due time to MOEF for
approval

12




GENERAL CONDITIONS

Sl

No.

Condition

Compliance Status

No change in mining technology and
scope of working should be made
without prior approval of the MoEF.

The Mining technology & scope of working will not
change without approval of Ministry of Environment &
Forest.

No change in the calendar plan
including excavation, quantum of
mineral chromite ore and the waste
shall be made.

The calendar plans including excavation, quantum of
mineral chromite ore and waste overburden have not
been changed.

The calendar plan including excavation, quantum of
mineral chromite ore and overburden generated during
the period April 2020 to March, 2021 is given in
Annexure -6

At least four ambient air quality
monitoring stations should be
established in the core zone as well
as in the buffer zone for RSPM,
SPM, SO2, & NOx monitoring.
Location of the stations should be
decided based on the meteorological
data, topographical features and
environmentally and ecologically
sensitive targets and frequency of
monitoring should be undertaken in
consultation with the State Pollution
Control Board.

Ambient Air quality monitoring stations has already
been established in consultation with SPCB.

Data on ambient air quality (RSPM,
SPM, SO2 & NOXx) should be
regularly submitted to the MoEF
including its Regional. Office
located at Bhubaneswar and the state
Pollution Control Board / Central
Pollution Control Board once in
six months.

Data on Ambient Air Quality Monitoring with respect to
PM1o, PM25, SO2, & NOX are being carried out.

The monitoring reports for the period from April’2021
to Sept’2021 are enclosed as Annexure-7




Fugitive dust emissions from all the
sources should be controlled
regularly. Water spraying
arrangement on haul roads, loading
and unloading and at transfer points
should be provided and properly
maintained.

Control of fugitive dust emission is being carried out by
water spraying on haul roads, loading & unloading
points and ore handling yard regularly.

Water Sprinkling on Haul Road

Measures should be taken for control
of noise levels below 85 dB (A) in
the work environment. Workers
engaged in operations of HEMM etc.
should be provided with ear
plugs/muffs.

Control measures such as maintenance of all machines
including checking of silencers regularly and changing
of engine oil as per recommendation of the
manufacturer has been carried out regularly. The
workers engaged at noise generating areas are provided
with earplugs/muffs. The present noise level at work
environment is below 85 dB (A). Sound pressure level
at work environment is enclosed as Annexure No.-8

Industrial wastewater (Workshop &
\Waste water from the mine) should
be properly collected, treated so as
to conform to the standards
prescribed under GSR 422(E) Dtd.
19" May, 1993 and 31 December,
1993 or as amended from time to
time. Oil and grease trap should be
installed before discharge of
workshop effluents.

The Mines wastewater is being collected directly in
intake tank of the ETP for treatment of Cr*®and finally
discharged to outside ML area.

The analysis of this water shows that all parameters are
well within the prescribed limit. The analysis report of
mines final discharge water after treatment in ETP is
given in Annexure -1.

Almost all mining machineries and transporting
vehicles are being engaged on contract basis for
transportation of OB and chrome ore. The repairing of
these vehicles is being done at outside workshop by the
contractor. Therefore, question of workshop effluent
does not arise.

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.

Occupational health surveillance of
the workers should be undertaken
periodically to observe any
contractions due to exposure to dust
and take corrective measures, if
needed.

In addition to water spraying for dust suppression,
workers engaged in dusty areas such as dumper drivers,
HEMM Operators, are being provided with nose masks
as precautionary measure.

Training & information on safety, health hazards are
being given to all categories of deserved workers.
Occupational health surveillance program of all
categories of workers and employees have been
conducted periodically.




9 /A separate environmental A separate Environment Management Cell with
management cell with suitable qualified personnel and well equipped Environment
qualified personnel should be set-up |[Engineering Laboratory are functioning under the
under the control of a Senior control of a Senior Executive. Besides, we are carrying
Executive, who will report directly  out all Environmental monitoring & analysis through a
to the Head of the Organization. MoEF & NABL accredited laboratory M/S VisionTek

Consultancy Services Pvt. Ltd., Bhubaneswar.

10  [The funds earmarked for Separate funds provision is made to carryout
environmental protection measures |environmental protection measures. Details of expenses
should be kept in separate account  [for Environmental protection measures during the year
and should not be diverted for other [2021-22(Till Sept’2021) are given in Annexure No.-9
purpose. Year wise expenditure
should be reported to the MoEF and
its Regional Office located at
Bhubaneswar.

11  [The project authorities should The date of final approval of the Project is
inform to the Regional Office 04.10.2010 by DMS and 23-01-2012 by SPCB.
located at Bhubaneswar regarding
date of financial closures and final
approval of the project by the
concerned authorities and the date of
start of land development work.

12 [The Regional Office of this Ministry |As & when required and during the inspection, full co-
located at Bhubaneswar shall operation is being extended by the project authorities.
monitor compliance of the stipulated
conditions. The project authorities
should extend full cooperation to the
Officer (s) of the Regional Office by
furnishing the requisite
data/information/monitoring reports.

13  [The project proponent shall submit |All the stipulated conditions have been implemented.

six monthly reports on the status of
the implementation of the stipulated
environmental safeguards to the
MOoEF, its Regional Office,
Bhubaneswar, CPCB, and SPCB,
The project proponent shall upload
the status of compliance of the
environment clearance conditions on
their website and update the same
periodically and simultaneously
send the same by e-mail to the
Regional Office, MoEF,

Bhubaneswar.

The Six-monthly report on Status of compliance of the
Environmental Clearance conditions have been
submitted to the concerned authorities and the same is
being uploaded in our website www.facor.in



http://www.facor.in/
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Annexure No.-1

Visiontek Consultancy Services Pvt. Ltd.

Ref : Enviab/21/R-5145

Date : 06.10.2021

EFFLUENT WATER DISCHARGE ANALYSIS REPORT- SEPTEMBER-2021

1. Name of Client :M/s FERRO ALLOYS CORPORATION LIMITED ., BHADRAK
2. Name of the Project  : KALARANGIATTA CHROMITE MINES . KALIAPANL JAJPUR
3. Sampling Location : EWI1: ETP Mines Final Discharge Water
4. Method of Sampling : APHA 1060 B
5. Date of Sampling  :21.09.2021
6. Date of Analysis :22.09.2021 TO 28.09.2021
7. Sample Collected by : VCSPL Representative in presence of Client's Representative
. o a Standards (1o land Analysis Resulos
No. Parsimeters Tostiag Methods Usit Sarface water) W
; Visual C o Method ;
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X ; By AAS Methed p
S, | CoppermCa APHA 3111 B: 23 Editics. 2017 gt 3 0.05
Distillation fellowed by Spectophotometric
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14 Cyunide as CN Method sl 02 “0.05
APHA 3500 _ON-C.E: 23 Edsion. 2017
By AAS Meihod 3
ol Rrpmiircing APHA 3111 B: 25 Editios. 2017 - ot 001
By AAS Mcthed =
16 | Mercmyaalilg APHA 3112 B: 23 Editis. 2017 s am 20.001
= ‘ By AAS Meihed S
A8 | APHA 3111 B: 23* Editics. 2017 gyl = 0.05
By AAS Methed B
18 | Arsmd as As APHA 3114 B: 23* Editica. 2017 gl .z 0.05
= 3 By AAS Metbod =
19 Total Chroouum as Cr APHA 3111 B: 27 Editica. 2017 gl 2 019
By AAS Methed
W | e 2 APHA 3111 B: 25 Edrios. 2017 -yt s 0.034
: ? t By AAS Mcthod Z
21 Hexavalest Chroouum as Cr APHA 3500 Cr B; 23 £d 2017 =yl ol <0.001
22 | Vasadiumas v By AAS Methed ! 02 <0.001

APHA 3500 V: 23" Edition. 2017




Ng

Accredited by : NABET-A Grade, MOEF & CC/CPCB & SPCB-A Grade

Annexure No.-1

Visiontek Consultancy Services Pvt. Ltd.

(Committed For Better Environment)
Cerrified for : 1SO %001:2015, 1S0 14001:2015, ISO 45001:2018 (OH&S), ISOTEC 17025:2017

® Infrastrocture Enginering @ Surface & Seb-Surface Investigation ® Agricultural Devedopment ® Mine Planning & Design
® Water Resource Mansgement © Quality Control & Project Masagement ® [aformation Te gy o Mi Soll Exp
® Envirossental & Social Study ® Renewable Esergy ® Public Health Engiseering ® Wiste Managemen! Services
Ref : Enviab/21/R-5145 Date : 06.10.2021
S:'all ol cacerd
x| By Thermometer S5C sbove the
23.. | Tewmperstone APHA 2550 B, 23* Editicn, 2017 c recciring water
Lesaperalure 34
9 Medified Winkler Method
24 | Dissolved Oxygen APHA 2500 . C: 25* Edaion. 2017 =gl = e
2 Biochesmcal Oxygen Demand Oxyges Depletion Method g 0
as BOD IS 324 ( Pan 44 )2003 32
2 Chemical Oxygen Dessand as Open Reflux Methed 1 20
= | con APHA $220 B; 23* Editsoa. 2017 e 20
Gravimetric Methed
27 | Od & Grease (Solvent Extraction) =gl n
APHA $520 B; 23" Editon. 2017 4.1
% 7 By TKN Methed
28,; | Awnokical Nitragom e ¥ APHA 4S00-NH, C: 230d Edition. 2017 g o 22
2] B z | By TRN Methed
29 | Toul Kjelahl Niwogen 55N | 1514 4900, € 230 Editicn. 2017 - " 41
& By Methylene Blue Method
= | Scptideas S APHA4500-5 1; 23nd Edition, 2017 = * <0.001
31 | Pree Ammnosia s NH,; By Calculation myl 10 5.1
33 | Particelue Size of Suspesded Gravimetric Methed Shall pass 850
= | Salids APHA 2530 1. 23* Edition, 2017 # micran IS Sieve <850
90% survival of
s | vk Evabeatiog Acste Texicity i fish after 96 98% Survival of
¥e o, 1S 6582 (P-2) 2008 howrs in 100% | Fish afier 96 Hrs m
efMuent 100%: Efffuent




Annexure No.-2

Visiontek Consultancy Services Pvt. Ltd.

(Committed For Better Environment)
Cersified for : ISO 9001:2015, 1SO 14001:2015, ISO 45001:2018 (OH&S), ISOTEC 17025:2017
Accredited by : NABET-A Grade, MOEF & CC/CPCB & SPCB-A Grade

@ Surface & Seb-Surface Investigation ® Agriculteral Devclopment ® Mine Planning & Design
® Quality Centrel & Project - . Soil Exp
® Renewable Energy ® Waste Managemen! Services

<>

® Water Resaurce Manasgement
® Envircamenstal & Social Stody

@ Public Health Engiecering

Ref : Enviab/21/R-5146 Date : 06.10.2021

SURFACE WATER QUALITY ANALYSIS REPORT- SEPTEMBER- 2021
Name of Client S M/s FERRO ALLOYS CORPORATION LIMITED . BHADRAK
Name of the Project : KALARANGIATTA CHROMITE MINES , KALIAPANL JAJPUR
Sampling Location : SW1: Damsala Nallah Upstream Water ( 100 mtr Up)

SW2: Damsala Nallah Downstream Water (100 mtr Up)

Method of Sampling
Date of Sampling
Date of Analysis

Sample Collected by

(with impact of other mines discharge)

:APHA 1060 B
: 21092021

:22.09.2021 TO 28.09.2021

: VCSPL Representative in presence of Client’s Representative

Standards 22
@ . Festine - e Analysis Resadts
& aramcter ug Method % 15-2296:1992 ==
Clina 0 SW-1 Swo2
> Visaal C Method
! Cobour (max) muz.m‘:l.? 12190 B. C Hazen 300 =S s
H Meter -
2 pH Value RPIA 7350 BAA0i7 : dSosir B - 6.0-9.0 731 7.22
E Gravimetric Method
1 Saspended solids ABIIA 2350 E4 3017 : 2340 D mgl = 52 72
3 Dissolved Oxygen (miniswam) ;:Mmi,\‘kz“s'}?h“'u'l :'v"l""‘w’ & =gl a0 68 6.6
Nepholometric Mcthed :
3 Drhidity APHA 23 E42017: 21308 NI = s 1056
6 | cnocide (mav) T, - 600 98 104
= ? 3 X
y Total Dissolved Salids “‘;mﬂﬁ_&:::m(_ mgl 1500 102 116
= 1S 3025(P-43) - 1993
£ | BOD G3) days ar 27C (max) ) gl 30 BDL BOL
By AAS Method
9 | Amenicas as AMA 23% BA30IT: STIA D ] 02 BOL BDL
By AAS Mecthod
10 | Leadas Piymax) ADHIA 3™ DA IT 3N B gl 01 BDL BOL
11 | Cadmium s Cd (max) By “*g;_!,“::‘u” SRR e 0.0 BOL anL
12 | Hexa Cloomium as Cr * TR T rere s gl 0.05 BDL BOL
; X By AAS Meihed
13 | Copperas Catmax) e i e e 1s BOL BOL
By AAS Method
4 Zinc as Zedmax) APHA 230 E43017: 3151 8 mgl 15 BOL BDL
15 | Seloium as Se (max) et SN i o 0.05 BOL aDL
Distillation fellowed by
16 | Cymnide as ON (max) Spectophotemetric Methad el 0.05 ND ND
APHA 23" E42017: 4500 ON'C.D
Distillation fellowod by
17 Flocaide as F (max) Spectropbstometric Methed myl 15 018 022
APHA 23" E42017: 45008 C
Turbidissetric Mcthod
15| Selhaies (50 (max) APHA 23 B 2017: 4500 SO4> B mgl 400 082 0.91

Plot No.- M-22 & 23, Chandaka Industrial Estate, Patia, Bhubaneswar, Khurda, Odisha-751024, India Tel: 0674-3511721




Annexure No.-2

Visiontek Consultancy Services Pvt. Ltd.

Q:g (Commirted For Better Environment)

Cerrified for : 1SO W01:2015, 1SO 14001:2015, ISO 45001:2018 (OH&S), ISO/TEC 17025:2017
Accredited by : NABET-A Grade, MOEF & CC/CPCB & SPCB-A Grade

® Infrastrocture Enginering @ Surface & Seb-Surface Investigation @ Agriculteral Development ® Mine Planning & Design

® Water Resource Mansgement ® Quatity Centrol & Project Masagement ® laformation Technadogy ® MineralSub-Sall Exploration

® Envirossestal & Social Study ® Renewable Emergy ® Public Health Engineering ® Wade Vianagement Services
Ref : Enviab/21/R-5146 Date : 06.10.2021

Chisroform Extraction By
Colorimetric Method mgl 0.005 BOL BDL
APHA 23" E42017: $5308.0

Phenolic Composnds as CUH/OH
(max)

By AAS Methed

20 lroe as Fe (max) APHA 23 £4 3017 39006c, B mgl 0s 062 0.038

By UV-Screes Method

23 Nigrsse as NO, (max) APHA 235 £43017: 2500 NO, £ mgt S0 31 2.6

Anbeaic Surfactants as MBAS

2 Anionic Desergents (snax) APHA 23 E&2017: $440 C mgl 1.0 ND ND
By Multiple Tube Fer MEN
23 Total Coli Soam Technique 100 mi S000 1360 1720

APHA 23" EQ2017: 221 8

e R B R T B B B e T L e BT e Ay e S R e s
Plot No.- M-22 & 23, Chandaka Industrial Estate, Patia, Bhubaneswar, Khurda, Odisha-751024, India Tel.: 0674-3511721

E-mail: visiontek@ vesplorg, visiontekin@ gmail.com



Annexure No.-3

GROUND WATER LEVEL MONITORING REPORT

Visiontek Consultancy Services Pvt. Ltd.

Q:g (Committed For Better Environment)

Cervified for : 1SO M01:2015, 1SO 14001:2015, ISO 45001:2018 (OH&S), ISOTEC 17025:2017
Accredited by : NABET-A Grade, MOEF & CC/CPCB & SPCB-A Grade

® Infrastrocture Enginering @ Surface & Seb-Surface Investigation @ Agricultwral Devddopment ® Mine Planning & Design
® Water Resource Management ® Quality Contrel & Project Masag . Tech ® MineralSub-Soll Exploration
® Envirosmental & Social Study ® Renewable Faergy ® Public Health Engiseering ® Wasde Vianagemen! Services

Ref : Enviab21/R-5150 Date : 06.10.2021

GROUND WATER LEVEL REPORT- SEPTEMBER- 2021

1. Name of Client :M/s FERRO ALLOYS CORPORATION LIMITED , BHADRAK
2. Name of the Project  : KALARANGIATTA CHROMITE MINES , KALIAPANL JAJPUR
3. Sample Collected by  : VCSPL Representative in presence of Client’s Representative

SL.No. | Locations DOS Unit Analysis Result
1 Tube Well Water Near TISCO Main Garte 21.09.2021 mtbel 7.0
2 Tube Well Inside the Lease Hold Area 21.09.2021 mL"bgl 74
3 Open Well Water of Ransol 21.09.2021 mubgl 7.8
4 Tube Well Water of Kalarangiarta 21092021 mu'bhrl 8.1
5 Tube Well Water of Bhimtanagar 21.09.2021 mt/bel 79
6 Open Well Village Goramian 21.09.2021 mt/bel 74
7 Tube Well Near OMC Labour Coloay 21.09.2021 mL‘bgl 8.0
8 Open Well at Village Chingudipal 21092021 mt/bgl 8.1
9 Open Well at Village Kusumundia 21092021 mU/bgl 72

e o e s S P e T
Plot No.- M-22 & 23, Chandaka Industrial Estate, Patia, Bhubaneswar, Khurda, Odisha-751024, India Tel.: 0674-3511721
E-mail: visiontek@ vesnLore. visiontekin@ omail.com



ANNEXURE NO.-4

Visiontek Consultancy Services Pvt. Ltd.

L
(Commified For Beidter Environmerni) L vty Bervbers
Cerlfied for : TSC W01 :2005, TSCr 14001: 2015, IS0 450002008 (OH&S), ISOTEC 17025:2017 e

Fusi 1
Accredited by : NABRET-A Grade, MOEF & CC/CPCE & SPCE-A Grade
& Infrastruciure Engincring & Hurface & Seb-Surface Investizalion & Agriculiwral Divelopmesd & Mline Mlanning & Dh=ign sy al N
o Waler Hewnrce Mansgemen wjusliiy Cenoral £ Frojes! Masagement ® |nformation Technsdogy w MineralSah-5all Exploration &

& Envirgasiealal & Social Sludy #Renenable Faerg # Public Heallh Engissering ® Wirde Vanagemenl Servioe i ralinkegy Lah

Rl : Enviah/21/R-5143 Drate @ (i 10,2021

GROUND WATER QUALITY ANALYSIS REPORT- SEPTEMBER- 2021

1. MName of Client M FERRO ALLOYS CORPORATION LIMITED , BHADRAK
1. MName of the Project C KALARANGIATTA CHROMITE MINES , KALIAPANL JAIPUR
3. Sampling Location : GW1: Tube Well Wear TISCO Main Gate
W2 Tube Well inside the Lease bold Area
GW3: Open Well at Ransol Village
4. Method of Sampling APHA 1060 B

5. Date of Analysis 22092021 TO 28.09.2021
. Sample Collected by : VCSPL Representative in presence of Client's Representative
[T P - Analysis Besult
- 155 - 10500 20 2
Mo Parnnscier Testing Method Umit Armcadded an FHIS & 2008 GWi GWi GW3
Frrmeabic Frrmsvabin I ¥ 13 s D
Limit Limit sz | rimemen | 2iesr
Essentinl Characieristics
1 Codlour :;‘;:J EHEEEII:ZETH'ZII.JLI':]IL c Hazen 5 15 =5 =5 <5
2 | Odowr I:;;l.;.:i'[:lﬁlrﬁ!":nzllsc-la Agrecable | Aprecable | Agresable | Agreeable | Agresable
L] Taste :‘L:;If':; .['.J.:“:I-:'ﬂI:'HIr.- Agrecable Agreeshble | Apressble Apreeable Agresabls
4 | Tusbidiey P g NTU 1 B G4 5.4 6.1
5 pH Value a1 25'C 6585 Itrh.-‘i:.:lh- (.19 651 [%:E}
Todal Hardness
L I APHLA 2359 EA 2017 : 2340 C mg/l e - 182 17 188
7| trom s Fey s Eaa0! mgl 1 e 021 028 0.31
8 | chlarige as C1) e Fantn  1S00CT B g1 =0 1000 a2 16 P
Pesidual, free Disamivtric Merkad
¥ | Chiorine APHA 23 E4 2017 - 4500CL B mg/l s ! D HO N
Dezirahie Charocteristics
10 | Dissalved Solids Pt~ Thppeg g1 580 toon 308 14 210
11 | Calcium fas Ca ) DA Tk mg/l 75 0 528 49.6 A8
12 | Magnesium (as Mg APELA 17 EAT0IT - 15T B mgl k] 100 118 19.8 26
13 | Copper (as Cu) g mg/1 085 15 005 <005 <105
14 | Manganese as Mn) | §om i M e mgl o 03 008 008 «0.08
15 | Sulphate fas S04 T e ™ E g1 - 40 nE ma W06
; - By Uv-Sereea Mcthed No
16 Mitrate {as N4 | AFELA 235 EA3007: 4500 N0, E mg/l 45 Feclaxation 7.4 7.2 1.8
Dis ilatien Bl b
17 | Fleoride (2= F) Spectrapheloms vz Mol mgyl K] 15 0.21 024 022
g i mg T <0001 <0001 <0001
e o | om [ [ om | oo | e
Hs
19 | Mercury jas Hg) e 42017 3112 5 mgl a1 e e | <0002 <0002 <0002
20 | Cadmium fas Cd) Y 7 N g1 053 el e | <0L001 =0.001 <0.001

- "~
Plot Mo.- M-221 & 13, Chandaka Industrial Estate, Patia, Bhubaneswar, Khurda, Odisha-751024, India Tel.: 06T4-3511721



Annexure No.-4

Visiontek Consultancy Services Pvt. Ltd.

(Committed For Better Environment)
Certified for : 1SO 9001:2015, 1SO 14001:2015, ISO 45001:2018 (OH&S), ISOTEC 17025:2017
Accredited by : NABET-A Grade, MOEF & CC/CPCB & SPCB-A Grade

@ Surface & Seb-Surface Investigation ® Agriculteral Development ® Mine Planning & Desizn
® Quality Contrel & Project Masagement ® Information Technology ® MineralSub-Soll Exploration
® Renewable Emergy ® Public Health Engineering ® Winde Vanagement Services

® Infrastrocture Eaginering
® Water Reswource Mansgement
® Envirosmestal & Social Stedy

Ref : Enviab/21/R-5143 Date : 06.10.2021

21 | Selenium {as Se) et o R mg/l 91 Rebtion | <001 <0.01 <0.01
22 | Arsenic (as As) A A e i 3iin mg/l 0s1 TR, <0.01 <0.01 <001
Distatkation folluwed by Y
23 Cyansde (as ON) Spev ric Method mg/'l 005 X ~0.05 <005 <005
ST APHA 23" E42017: 4500 CN C.D S Selaration
24 | Lead (as Pb) APEA 235 E4 2017 3111 B my/l e Bitaraiten 095 00 =t
25 | Zinc (as Zn) e o R mg/l s IS <0.05 <0.05 <005
Amonic Detergents Anionic Surfactants 2s MBAS
26 | (2 MBAS) APHA 23RD EJ2017. 530 C mg/l 2 - ND ND ND
. Partition-Gravisctric Method ; N =
27 | Mincmi OX APHA 23 £42017. 5520 B mg/l e Relssution ND NI ND
28 | Adkalinsty APEA T3 Ed 20175320 8 my/l g peor 241 216 221
20 | Alminium as( Al) oo SR mg/l 0e3 o2 <0.001 <0.001 <0.001
30 | Boron (as B) i e mg/l 0s 24 <0.1 <0.1 <0.1
‘ - Skl rctt be
31 Total Col: form as MPN Method MPN/ detoctable in 170 120 110
T APHA 23*° E42017 - 9221 100ml | ny 100mi - -
il
CL — Colwariess, [0 — Unakyec: ND — Nt detocted

nematle,
BDL (Bedaw detection limit) Velves 5 Ceo0.05 myl . Me<0005 mgL CHOH0 001 mpL Heo0005my L C0.001 mp'l Sc-0.00) mp ], Ax 0001 mg | Fe<0.0] o'l Zo108 mgd Cr s
mgl. AFO.001 zgd, BO0] mg/l NO,<0.01 mg 1)

R e e e e e £ e P e e e A O Py e o s AT e
Plot No.- M-22 & 23, Chandaka Industrial Estate, Patia, Bhubaneswar, Khurda, Odisha-751024, India Tel.: 0674-3511721



Annexure No.-4

Visiontek Consultancy Services Pvt. Ltd.

-
(Committed For Better Envirormeni)  mbvormtry Berviors
CernlfTed five 2 TSO S0 2200 5, TSOr 14000 2005, IS0 45001200 8 (OHE&S), ISOVTEC 1T025: 2017 L“"‘:f:;’::'—“‘
Aceredited &y : NABET-A Grade, MOEF & OC/CPCRE & SPCR-A Grade Muterial Lab
Sl sk
# Infrastrpciure Enginerd & BurTace & Sob-Surface Invesiigalion & Agriculiwral Do pmeni ® Mline Planning & Dheian Slmeral Lab
& - = £ 3 nE T
» Waler Hesuree M ansgemcm o usliiy Csnorel & Froject Masapement » Imdrmation v - h=5ail Evploratinon &
® Envirossesial & Social Stedy #Reneuahle Esergy # Pulilic Heallh Engiseering * Wirde Managemen| Semvices N ol intogey s
Rel : Enviab/21/R-5144 Deate @ B 102021
GROUND WATER QUALITY ANALYSIS REPORT- SEPTEMEBER- 2021
I. Mame of Client ALs FERRO ALLOYS CORPORATION LIMITED . BHADRAK
. MName of the Project C KALARANGIATTA CHROMITE MINES . KALIAPANL JAIJPUR
3. Sampling Location :GW4: Tube Well at Kalarngiatta Village
pling £ £
GWS: Tube Well ar Bhimta Nagar Village
d. Method of Sampling t APHA 1060 B
s Date of Analysis : 22092021 TO 28.09.2021
. Sample Collected by : WCSPL Representative in presence of Client’s Representative
Skl s Amalysis Resalt
SL 15 - D580 2012
o Farameter Testing Methoud Uimit Amended on MILE & 2018 v WS
[T - [IiEH (TN
T Aciguita Lk 2189 2021 2009321
Essensinl Chara clevistics
S i NPHA T35 Ea T+ 21308, € Hazen 5 = = <&
2 | Odour s Asrecabie Aproeable Agreeabie PR—
3 Taste :.E;I::?;:rrgllﬂ: 0 Agrecuble Aprocalls Agreeahble Agreeabls
; A Srphchamctric St -
£ | Mrhidity APHA 257 E4TNT 21308 MU ! ol s 12
5 | pH Value m 25°C g N~ G5 Na Relaxation 7.02 698
Toital Hardness EDTA Titrimetric ekl .
6 | [as CaCong) APHA I35 E4 2017 1380 C gl . - 120 188
7 Irom (2= Fe) E;Hf:;xl:hj';:l- IILE mgl Lo Mo Helaualion 0.44 041
§ | Chlaride fas C1 ) e L 0OCT B mgl 220 1008 38 34
9 | Residual, free Chlorine | Modamere Methad @@ o mal %! 1 [ ND
Pesirable Clhharscieristics
10 | Dissalved Solids g Sy - 00 2008 314 112
11 | Caleitm fas Ca } A s gl s 200 602 240
12 | Magnesium (as Mg) iﬁ_‘_‘,:'__,':f I‘l";:'i'! 15000 B mg/l an Lk 218 19.6
13 | Copper(as Cu) ?F‘It‘:‘t‘:ﬂl‘:bj,;:l' n e mg/1 o5 L5 <005 <005
14 | Mangamese (as Mn} ?F“:f;i*hu;:_ - mg/1 ol n3 =005 <005
15 | Sulphate fa= 504 ety S04 E mgl 00 am 312 8.4
16 | Mitrate (as NOL) B e M O E | 45 N Reelsuation 7.8 7.2
Distillatian Talluwed by
17 | Flsoride {as F) Spectruplstomctric Merksd mg1 L0 LS 021 0.16
APHA 23% Ed 701 T: 4300F
R Chlurofars Extraction by Cabariric
18 E"h..r.u_:!l;. Compounds Wb thad me Lo L2 <0001 <0001
(s CallOH) APHA 23° E4T01T: 5530 B -
19 | Mercury fas Hg) e L0111 I2H gl w001 N Reclauation <0.002 0002
20 | Cadmium (as Cd) :-;IT :’:.?"IIJ T 3R mg1 LT N Helanation <0.001 <0001
21 Selenium (s Se) ?F‘I:‘-‘:ﬁ?"él‘:bj’;ﬂ' 3500 e mg/1 ol Nu Helasation <0.01 <00

Plot M- M-22 & 23, Chandaka Industrial Estate,

Bhuhaneswar, Khurda, Odisha-751024, India T

D6T4-3511721




NS

® Infrastrocture Enginering

® Water Resource Mansgement

® Envirossental & Social Stedy

(Committed For Better Environment)
Cerrified for : 1SO %001:2015, 1SO 14001:2015, ISO 45001:2018 (OH&S), ISOTEC 17025:2017
Accredited by : NABET-A Grade, MOEF & CC/CPCB & SPCB-A Grade

® Agricultwral Devdopment
® [aformation Technalogy
® Public Health Engineering

® Surface & Seb-Surface Investigation
® Quality Contrel & Project Masagement

® Renewable Esergy

Annexure No.-4

Visiontek Consultancy Services Pvt. Ltd.

® Mine Planning & Design
® MineralSub-Soll Exploration
® Waste Vianagemen! Services

Ref : Enviab/2U/R-5144

Date : 06.10.2021

: By AAS Mcthod 3

22 | Arsenic (as As) APHA 23*° E4 017 3114B mgl ol No Relayation <0.01 <0.01
DistilkaBoa fallowed by

23 | Cyanxde (as ON) Speciopbetomtctric Method mgl 05 No Relusation
APHA 23" E42017. 4500 CN C.D <0.05 <0.05
By AAS Method g

24 | Lead (as Pb) APHA 3% E4 0173111 B mg/l o P Makanition <0.01 <0.01
By AAS Mcthod

25 | Zinc (as Zn) APHA 23%Y E€2017- 3111 B mgl S s <0.05 <0.05

26 Aniocaic Detergents Anionic Surfactznts 23 MEBAS 1 02

- (as MBAS) APEHA 2IRD EA2017: 5540 C mE - ND ND

3 £ Partilios-Graimctric Method ; %

27 | Mineral il APEEA 230 £ 7017 $520 B mg/l 05 No Relusation ND ND
Titrution Meihod

28 | Akalmnity APHA 13*° EL 0172320 B mgl tand - 241 210

7 AAS Methad

29 | Aluminum as( Al) APHA 23° E£2017: 3111 D mg/l - o <0.001 <0.001
Curcumin Method

30" | Borom (us B) APHA 23 E4 2017 45008 B mgl . 3 <01 <01

e Stall oot e

MPN Methed ! | ctectablc i

31 | Total Coliform as TC APHA 23 L2017 - 9221 b 100ml azy 100 =

mop e 160 110
TL — Colowriens, 000 — Cno, e, ND —Nov detected

BOL (Below detection lovit) Vdwes FCa<0.05 mpt, Ma<@ 005 mpl. CeHS0H<0.001 mpd, Hp<0.085mp L CA<0.00] mpl Se0.08) mp, Ax<0.00] mpl F-<2.0! mpl

Zun<.05 mgd. Cr6<085 mpl, ARD.08) wpd. B<001 segl NOI<0.00 mpl

e R T e T . < e e e T S o=
Plot No.- M-22 & 23, Chandaka Industrial Estate, Patia, Bhubaneswar, Khurda, Odisha-751024, India Tel.: 0674-3511721

E-mail: visiontek{@ vesplorg, visiontekin@ gmail.com



Annexure No.-5

<> Visiontek Consultancy Services Pvt. Ltd.

(Committed For Bertter Environment) Labersters Serviges
Cerrified for : 1SO 9901:2015, 1SO 14001: 2015, 1SO 45001: 2018 (OH&S), ISOMTEC 170252017 e~
Accredited By : NABET-A Grade, MOEF & CC/CPCB & SPCB-A Grade

® Infrasorscoure Englmering *Surface & Sab-Surface -Ay P ® Mire Plasning & Design
® Water Resaurce Mansgpement ® Quality Control & Project - ~ Swil
® Envirosmeseal & Secist Stody ® Rescn sisic Energy ® Pedlic Health Engiscering ® Vasie

Ref - Emviab/21/R-5151 Date : 06.07.2021

FUGITIVE EMISSION ANALYSIS REPORT-SEPTEMBER- 2021

1. Namec of Client : M/s FERRO ALLOYS CORPORATION LIMITED . BHADRAK
2. Name of the Project : KALARANGIATTA CHROMITE MINES | KALIAPANL JAJPUR
3. Sampling Location : F1- Near Mincs Ore Plot Arca
F2- Near Office
4. Mcthod of Sampling : IS S182(P-5) 1975 RA 2014
5. Date of Sampling : 21.09.2021
6. Date of Analysis : 22.09.2021
7. Sample Collected by : VCSPL Rcepresentative in presence of Client’s Representative
ey Test Parameters Test Method Unie | nalves Resule
S ; IS 5182 (P-4)1999
1 :;’:t‘:;“:f‘i :::‘;“C“““" RA 2014 pg/m® 220 310
Gravimetric Mcthod

— — ————————
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



Annexure No.-6

EXCAVATION PLAN FY 2021-22
KALARANGIATTA CHROMITE MINES

Particulars Approved quantity Per Annum Achieved FY 2021-22
(Till Sept’2021)
Over burden (Lac Cub Mt) 1.475
ROM Production 0.500

(Lac metric tonne)




Annexure No.-7

Visiontek Consultancy Services Pvt. Ltd.

(Committed For Better Environment) Labaraturs Services
Cerviffed for @ TSRO 000200 5, TSO 14N 2005, TS 45000 2008 (OHES), ISOTEC 17025:2017 -
Accredited by : NABET-A Grade, MIOEF & OC/CPCR & SPCH-A Grade Muterisl Lyb
® Iafrasrruetire Englicriag w Srlac: & Sub-Surface lnverigation w A pricilral Develsjment o Mine Plannisg & Dedign
& Waler Hsnpren Mo nagompss & Dualiny Contrad & Frojocl Management #lnlirmatisn Technulagy & MingralSub-Sol Foploraisn
& Environmental & Secial Stedy & Renenable Energy #Pubdic lcalih Engineering # Wisde Management Services
Hel : Enviab/21/R-5140 Date @ D6 102021

AMBIENT AIR QUALITY (CORE ZONE) MONITORING REPORT-

SEPFTEMEBER-2021

l. Mame of Client :AMSs FERRO ALLOYS CORPORATION LIMITED , BHADRAK

2. Mame of the Project CRALARANGIATTA CHROMITE MINES , KALIAPANL JAJPUR

3. Monitoring Instruments : RDS (APM 460 BL). FPS (APM 5500 Envirotech, CO Monitor, VOC Sampler
4. Sample Collected by : VCSPL Representative in presence of Client's Representative

Bonitosing

Dt AADMS-1: Near Office Building

01.09.2021 | 59.9 350 6.1 116 0.36 BDL BOL BDL BOL EDL | BOL BOL
04.00.2021 | E46 ILE 6.6 133 0.31 BDL BOL BDL BOL EDL | BOL BOL
DE.00.2021 | E3B EE] 6.4 139 0.34 BDL BODL BDL BOL EDL | BOL BOL
11.00.2021 | E2B 7.7 74 141 0.35 BDL BOL BDL BOL EDL | BOL BOL
15.00.2021 | E36 ETI] 7.2 139 0.32 BDL BODL BDL BOL EDL | BODL BOL
1E.09.2021 | E12 6.7 6.1 132 0.33 BDL BODL BDL BOL EDL | BODL BOL
22.00.2021 | G526 317 54 122 0.31 BDL BDL BDL BOL BEDL | BODL BOL
25.00.2021 | E1E 371 6.1 13.1 0.28 BDL BOL BOL BOL BEDL | BDL BOL
20.00.2021 | B34 8.0 6 128 0.26 BDL BOL BDL BOL EDL | BDL BOL
Monthly | .2 | 368 | 64 | 131 | o032 | e | BOL BoL | eoL | eov | BoL BDL
Average

;::gﬂ 100 &0 8 an 4 100 200 5 o1 o 0 06

L Pl Lot MO oo ih MH1 (= Bap 4] L1} B
Moniteeing - ] m""‘ |.L'l-l'-‘.-| Mn._l M"lj [ |I ; : ) b o
o ABOMS-2: Near ETP
01.00.2021 | E0.E 16.5 6.6 138 0.32 BDL BOL BDL BDL EDL | BDL BOL
04.00.2021 | E9.2 415 6.2 1332 0.31 BDL BOL BDL BOL EDL | BDL BOL
0E.09.2021 | E6.2 9.7 6.4 14.1 0.26 BDL BOL BDL BOL EDL | BODL BOL
11.00.2021 | 708 425 6.1 1332 0.21 BDL BOL BDL BOL EDL | BOL BOL
15.00.2021 | 706 42.4 6.2 136 0.31 BDL BOL BOL BOL EDL | BDL BOL
1E.00.2021 | 718 431 6.3 13.1 0.32 BDL BOL BOL BOL EDL | BDL BOL
22092021 | E22 37.3 5.6 126 0.24 BOL BOL BOL BOL ECL | BOL BOL
25092021 | 712 427 55 12.1 0.22 BOL BOL BOL BOL EDL | BOL BOL
20.09.2021 | ERE 4113 52 12 0.21 BDL BOL BDL BOL EDL | BOL BOL
Monthly | cao | a0 | 6o | 131 | 027 | eor | mor | eou | Bor | BOL | BOL BOL
Average
MAAT Sanderd 100 &0 o ] L] im 400 LY ou m 2 o
i przd hocied *‘“’2‘“ Sabesra
et S R O Y P N T [ e
— [T — g g
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Annexure No.-7

<> Visiontek Consultancy Services Pvt. Ltd.

(Committed For Better Environment) faboratory Senvicss
Certified for : 1SO 9001:2015, 1SO 14001:2015, ISO 45001:2018 (OH&S), ISOTEC 17025:2017 Exvireament Lab
Accredited by : NABET-A Grade, MOEF & CC/CPCB & SPCB-A Grade

® [afrascrociure Engincriag @ Surface & Sub-Surface Investigation ® Agricultural Develspment ® Mine Plannisg & Design

® Watir Resnuree Managomoenst ®Qualty Control & Project Management e Informatisn Technobgy ® MineralSeb-Sell Exploratios s

® avironmental & Sochl Study @ Renewable Energy © Public Heakth Engineering ® Waste Management Services  \ M Lo
Ref : Enviab/21/R-5141 Date : 06.10.2021

AMBIENT AIR QUALITY (CORE ZONE) MONITORING REPORT-

SEPTEMBER-2021

1.  Name of Client :M/s FERRO ALLOYS CORPORATION LIMITED , BHADRAK
2.  Name of the Project : KALARANGIATTA CHROMITE MINES , KALIAPANL JAJPUR
3. Monitoring Instruments : RDS (APM 460 BL), FPS (APM 550) Envirotech, CO Monitor, VOC Sampler
4. Sample Collected by : VCSPL Representative in presence of Client's Representative
Maonitoring
Date AAQMS-3: Near Electrical Substation
01.09.2021 69.6 418 7.2 138 0.42 BOL BOL BDL BOL BDL BDL BDL
04.09.2021 6388 413 7.1 13.2 0.41 BOL BOL BDL BOL BOL BDL BDL
08.09.2021 688 413 6.6 134 0.46 BODL BOL BDL BOL BDL BDL BDL
11.09.2021 62.6 376 6.6 132 0.44 BOL BOL BOL BOL BOL BDL BDL
15.09.2021 646 388 6.8 141 0.48 BOL BOL BDL BOL BDL BDL BDL
18.09.2021 628 37.7 6.2 146 0.42 BDL BDL BODL BDL BDL BDL BDL
22.09.2021 68.8 413 7.1 141 0.41 BOL BOL BDL BOL BOL BDL BDL
25.09.2021 64.2 385 6.9 13.2 0.42 BDL BDL BDL BDL BDL BDL BDL
29.09.2021 68.8 413 6.2 13.1 0.39 BOL BOL BDL BOL BDL BDL BDL
Monthl
Mm‘: 66.6 | 399 | 67 | 136 | 043 |80 | BOL | BOL | BOL | BOL | BDL BDL
ALY 100 0 80 80 4 100 100 s 01 o1 20 o
L PMs 0u NO. (<) O L G Bag e L As
Monkodng | jgm) | gwm') | wem) | wim’ | imgm | pghe') | tgin’) | g’ | ngi’) | pmim) | g | gegim’ |
Date AAQMS-4: Near Weigh Bridge
01.09.2021 58.8 353 7.8 138 0.42 BDL BOL BDL BOL BOL BDL BDL
04.09.2021 619 37.1 7.6 13.6 0.41 BDL BOL BDL BOL BDL BDL BDL
08.09.2021 628 37.7 8.1 131 0.39 BDL BOL BDL BOL BOL BDL BDL
11.09.2021 64.6 388 7.6 13.4 0.33 BDL BOL BDL BOL BDL BDL BDL
15.09.2021 63.2 379 7.4 129 0.32 BDL BOL BDL BDL BOL BDL BDL
18.09.2021 618 37.1 7.2 12.6 0.31 BDL BOL BDL BOL BDL BDL BDL
22.09.2021 608 365 7.1 122 0.42 BDL BOL BDL BOL BDL BDL BDL
25.09.2021 64.2 385 6.9 13.2 0.44 BDL BOL BOL BOL BDL BDL BDL
29.09.2021 594 356 6.6 124 0.41 BDL BOL BOL BDL BOL BDL BDL
Monthly | c19 | 372 | 74 | 130 | 038 | soL | soL oL | eov | soL | soL BDL
Average
NAAQ Standerd wo 00 o
1843 Precct
Teatirg e AAS Methas
Mehad




Annexure No.-7

Visiontek Consultancy Services Pvt. Ltd.

{Committed For Better Environment) Laboratury Servlees

Cereiffed e 2 TS0 20012005, TS0 14000 =200 5, TS0 45000 2018 (OHES), ISOVTEC 17025:2017 Enviranmcst Lals
Acevedited by 1 NABET-A Grade, MOEF & OC/CPCE & SPCH-A Grade Muterisl Lak
® lafrascrucinre Englacriag o Ruarlece & Sub-Surfice Invesrigathon w A griculimral Develepm ent o Mline Mannisg & Design
® Wt Wesnuree Mansgompss w (usty Conired & Project Management winformatisn Fechnolagy » MingralSub-5 ol Explorstios
& Envirormenisl & Secal Stody & Renenabde Energy & Fublic Hbealih Engineering & Wisie Vianagemeni Services

Ref @ Enviab21/R-5142 Dhate = i 102021

AMBIENT AIR OUALITY (BUFFER ZONE) MONITORING REPORT-

SEPFTEMBER-2021
l. Name of Client A FERRO ALLOYS CORPORATION LIMITED . BHADRAK
2. Mame of the Project C KALARANGIATTA CHROMITE MINES , KALIAPANL JAIPUR
3. Monitoring Instruments : RDS (APM 460 BL). FPS ( APM 550) Envirotech, CO Monitor, VOC Sampler
4. Sample Callecred by : VICSPL Representative in presence of Client's Bepresentanve
Monitaring -::-'r:‘n | |.:"-'-n"r | |:;-:-'r | u:;':u | |rr:;'m'1 | |:'-'n'r | |mr:r'-'r | |:hmn'r ||n::-'r| |u':n'r | |r-':r'n'r |n:-:n'r
Gate AAOMS-1: Near Village Bhimtanagar
23.09.2021 491 | 266 | 61 | o6 | e [ BoL [ oL | oL [ eor [ eoL | eor | mOL
AAQMS-2: Near Village Ranzol
24092021 | 438 | 254 | 56 | o | mow [ BoL | BoL [ BoL [ BoL | oL [ eor | mOL
AAOMS-3: Near Kaliapani Township
24092021 | e02 | 322 | 81 | 131 | eor [ eoL | eoL [ eoL | Bor | BoL | BoL | BOL
AACMS-4: Near Village Godisahi
23082020 | aa6 | 269 | 51 | e6 | e [ eoL | oL [ Bor [ eon | oL | moe | moo
AADMS-5: Near Village Baragaji
23082021 | 338 | 206 | 48 | EE | mow [ oL | BoL | BoL [ BoL | oL [ eor | mOL

- __________________________________________________________________J |
Plot Mo~ M-21 & 23, Chandaka Industrial Estate, Patia, Bhubaneswar, Khorda, Odisha-751024, India Tel: d6T4-3511721



Annexure No.-8

<> Visiontek Consultancy Services Pvt. Ltd

(Committed For Better Environment)

Certified for : 150 9001:2015, ISO 14001:2015, ISO 45001:2018 (OH&S), ISOTEC 17025:2017
Accredited by : NABET-A Grade, MOEF & OCJCPCB & SPCB-A Grade

® [afrastruciure Engincriag o Surface & Sub-Surface 1 ®Agri D ® Mine Plannisg & Design

& Walir Resource Managomont ® Quality Controd & Project \lu-aecmml e lnformatisn f«hM & Mineral'Sub-Soll Exploraties
® Eavironmental & Secial Study ® Renewable Energy © Public Health Engineering ® Waste Management Services
Ref : Enviabv21/R-5149 Date : 06.10.2021

UALITY ANALYSIS REPORT- SEPTEMBER- 2021

. Name of Client : M/s FERRO ALLOYS CORPORATION LIMITED , BHADRAK
2. Name of the Project  : KALARANGIATTA CHROMITE MINES | KALIAPANL JAJPUR

3. Date of Sampling  :21.09.2021

4. Sample Collected by : VOCSPL Representative in presence of Client's Representative
Result in dB (A)
Location 1D Location Day Time Night Time
Kmbacat (6.00 am 10 10.00pm) ( 10.00pm to 6.00 am)
N1 Near Middle of the Quarry 65.8 60.2
N2 Near Office Building 619 55.2

AMBIENT NOISE LEVEL STANDARD

Limit in dB (A)
Category Area/Zone Day Time Night Time
(6.00 am to 10.00pm) (10.00pm o 600 am)
Industrial Area 75 70
Residential Area 55 45
Commercial Area 65 55

Silence Zone 50 40




Annexure No.-9

<> Visiontek Consultancy Services Pvt. Ltd.

(Committed For Better Environment)

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

® Infrastructure Enginering eSorface & Sub-Surface Investigation @ Agricultural Development ® Mine Planning & Design

® Water Ressurce Management ®Quality Control & Project Mamagement ® Intermation Technology ® Minerak’Sub-Soil Exploration &

® Environmental & Social Study @ Renewnble Energy © Public Health Engineering © Waste Management Services  \_ M/ bl Lah
Ref : Envlab/21/R-5145 Date : 06.10.2021

EFFLUENT WATER DISCHARGE ANALYSIS REPORT- SEPTEMBER-2021

1. Name of Client : M/s FERRO ALLOYS CORPORATION LIMITED , BHADRAK
2. Name of the Project : KALARANGIATTA CHROMITE MINES , KALIAPANL JAJPUR
3. Sampling Location : EW1: ETP Mines Final Discharge Water
4. Mcthod of Sampling :APHA 1060 B
5. Date of Sampling  : 21.09.2021
6. Date of Analysis :22.09.2021 TO 28.09.2021
7. Sample Collected by : VCSPL Representative in presence of Client’s Representative
" Parameters Testing Methods Unie [ SGnepres e tand | Amatvss Bowln
1= | Calasr APHA 3120 B 794 Bt 2017 g Chlanrien 10
ol B ADIA 2150 B 29 Edigen. 2017 " O pungent smell
3 | pHu2s'C RPHA 4300 H-B: 23 Editcn, 2017 = i 794

Gravimetric Method

4, | ol Smcpesied Salics APHA 2540 D; 23* Edition, 2017 mg/l 19 30
By AAS Mcthod
5 ) "
3" | CopperasCu APHA 2111 B; 234 Edition, 2017 mg/l 3 .05
Distillation followed by Spectopbotometric
6 Fluonde as F Method mg/l 2 0.39
APHA 4500 F €.0: 23" Edition, 2017
= g ; lodometric Method '
27 | ot Remickal Chloime APHA 23RD Ed 2017 : 4500CL B mgl - ND
By AAS Mcthod :
§. | WomasTe APHA 3111 B; 23" Editicn, 2017 mgl 3 041
By AAS Mcthod :
9" |iMumgunca us Mz APHA 3111 B; 23* Edition, 2017 mg 2 0.05
R By UV.-Sercen Method - 49
1. _|-Nitrte s NO, APHA 4500 NO, B: 23 Edifice, 2017 mg/ " 742
At Distillation Followed by Spectophotometric
VRl et o Method mg! i <0.001
e APHA 5530.B. D; 23" Edition. 2017
: By AAS Mcthod
2 ) A <
12 | Selomitam s Sa APHA 3500 Se C: 23 Edition. 2017 s s 0.01
13 | CadmimmascCd By AAS Mcthid mg/l 10 <0001

APHA 3111 B; 23% Editiom, 2017
Distillation Followed by Spectophotometric

14 | CymnideasCN Method mg/l 02 <008
APHA 4500 - ON.C.E; 23* Editsan, 2017
15 | LeadasPb ':;“"‘“; l‘l']";"‘,'l Py WEE mg! ol <0.01
16 | Mercury as Hig 2;,"‘3 l"l'“;“‘,'J . 281 mgA ot <0001
17, |Nickdlaely .\;m\\\ ? 1"1';'[:?‘:’3" Edition, 2017 mg/ 4 <0.05
IS | Arsenic as As ::,"\\\'? l.\!'::?:.l“ Edition, 2017 my/l 0©: <0.05
19 | Total Chromium as Cr :}-{:‘3 lhlll“:?gj“ Bk B0I7 mg/l 2 0.39
A’ | Zmcns o f}{;‘g 1:';‘;?‘:' 3* Edition, 2017 mg/l 3 0.034
21 | Hexavalent Chromium as Cr'™* BYAAS Mcthad mg/l ol <0.001

APHA 3500 Cr B: 23" Edition. 2017
. By AAS Mcthod

27 , ) <
2Z; | Vmadiama s ¥ APHA 3500 V: 23* Edition. 2017 mg/l = AN




¥

Accredited by : NABET-A Grade, MOEF & CC/CPCB & SPCB-A Grade

® Infrastructure Enginering e Surface & Sub-Surface Investigation ® Agricuitural Develapment
® Water Reseurce Management @ Quality Control & Project Masagement @ Information Technology
® Environmental & Social Study @ Renennble Emergy @ Public Health Engineering

® Mine Planming & Design
® Mineral'Sub-Soil Exploration
® Waste Vanagement Services

Annexure No.-9

siontek Consultancy Services Pvt. Ltd

(Committed For Better Environment)
Certified for : 180 9001:2015, 1SO 14001:2015, ISO 45001:2018 (OH&S), ISOTEC 17025:2017

&
Micrsbilagy fab

Ref : Enviab/21/R-5145

Date : 06.10.2021

s:'all st exceed
4 By Thermometer ac §7C above the
23 || Tempemmtais APHA 2550 B; 23" Edition, 2017 X receiving water
temperature 34
: Modified Winkler Mcthod
z
24 || Demwatved Coymen APHA 4500 0. C: 23 Edition. 2017 mgt * ne
25 Biochemical Oxygen Demand Oxygen Depletion Method ' 30
= | = BOD IS 3025 ( Part 44 )2003 e 3.2
2% Chemical Oxygen Demand as Open Reflux Method 1 20
-* | cop APHA 5220 B; 23" Edation, 2017 s 20
Gravimctric Method
n Oil & Grease {Selvent Extraction) mg'l mn
APHA 5520 B; 23" Edition, 2017 4.1
8 ; By TKN Method
28° | Ammoaical Nitrogem a3 N APHA 4500-NH; C; 23rd Edition. 2017 mg'l it 22
- . 2 By TKN Method
29 | Total Kjeldahl Nitrogen as N | by 4 4500.N,,, C: 23cd Edition, 2017 mgl e 4.1
. By Methylene Blue Method
30: | Somphidem: S APHA 45005 D: 23nd Editicn, 2017 mg/! : <0.001
3 Free Ammonia as NH; By Calculation mg 'l 10 5.1
12 Particulate Size of Suspended Gravimetric Method Shall pass 850
*= | Solids APHA 2540 D; 23* Edition. 2017 # micron IS Sieve <850
90°% survival of VO
| - - Evaluating Acute Toxicity . fish after 9 98% Survival of
33 io-assay Test IS 6582 (P-2) 2008 . hours in 100% | Fish after 96 Hrs in
efflucnt 100 Effluent




Annexure No.-9

Expenses for Environmental Protection Measures FY 2021-22
(From April’2021 to September '2021)
Kalarangiatta Chromite Mines

S
No ITEM Expenses in Rs
1 Afforestation FY 2021-22
2546 nos planted (Inside 2446 nos. & Outside 100nos.)
a) | Seedling @65 each 165490
b) | Fertilizer/Insectiside/Cowdung @ 25 /plant 63650
c) | Digging of Pits/Planting (Labor cost) @ 35 89110
d) Post pl;_antion car.e @ 129/ . 305520
(Watering,Weeding,basin making)
e) | Supervising 161700
Sub-total 785470
2 | Water Management & Treatment
a) ETP Operation &Maintenance
(Including costs of chemical & Man power) 1049580
Chemical Consumption 118800
b) | Power Consumption 131468
c) | ETP sludge Disposal 102946
d) | Water Sample Analysis 20508
e) | Water Tax 37446
f) | Impact Assessment Study Ground water 377600
Sub-total 1838348
3 | Dust Suppression & Air, Noise & Soil Monitoring
a) | Water sprinkling by water tanker 166800
b) | Air Monitoring Charges 703752
c) | Noise level measurement 600
d) | Soil sample analysis 8000
Sub-total 879152
G.Total 3502970




