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METHODOLOGY OF ENVIRONMENTAL MONITORING STUDY

1.0 INTRODUCTION :

M/s Visiontek Consultancy Services Pvt. Ltd. carried out the environmental monitoring

for the Ferro Alloys Corporation Limited (OSTAPAL CHROMITE MINES, KALIAPANI,

JAJPUR)

Environmental monitoring was carried out at various locations inside the plant site. The

Monitoring was carried out with respect to the qualities of Ambient Air Quality (Core & Buffer

Zone), Ground Water Quality, Effluent Water Quality, Fugitive Dust, Dust Fall, Ground Water

Level, Noise Monitoring & Soil Testing.

2.0 STUDY PERIOD:

The Study Was Conducted During Month Of July 2020  to  September 2020.

3.0 METHODOLOGY:

The environmental monitoring was carried out as per the standard methodology of Bureau

of Indian Standard (IS: 11255), American Public Health Association (APHA), & Central Pollution

Control Board (CPCB).

4.0 SELECTION OF MONITORING LOCATIONS:

The location for Ambient Air Quality (Core & Buffer Zone), Ground Water Quality,

Effluent Water Quality, Fugitive Dust, Dust Fall, Ground Water Level, Noise Monitoring & Soil

Testing has been selected by FACOR’S representative.

4.1 AMBIENT AIR QUALITY :

The ambient air quality (AAQ) of the study region was monitored at three locations selected within

the premises. Ambient air quality (AAQ) in respect of Particulate Matter (size less than 10 µm or PM10),

Particulate matter (size less than 2.5 µm or PM2.5), Sulphur di-oxide (SO2), Oxides of Nitrogen (NOx),
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Carbon Monoxide (CO), Ozone (O3), Ammonia (NH3), Nickel (Ni), Lead (Pb), Arsenic (As), Benzene

(C6H6) and Benzo(a)Pyrene (BaP). Respirable Dust Sampler (APM 460BL) of ENVIROTECH make, FPS

(APM ) of ENVIROTECH make,  Organic Vapour Sampler, ENVIROTECH make, model APM 850 were

used for monitoring of ambient air quality at all the identified locations. The sampling method was carried

out as per the guidelines for planning IS: 5182 (part 14): 2000. And the analysis methods are outlined in the

table as shown below:

AMBIENT AIR QUALITY ANALYSIS METHOD

SL.
NO. PARAMETER ANALYSIS METHOD

1. Particulate Matter (size less than 10 µm or
PM10), µg/m3 Gravimetric method

2. Particulate matter (size less than 2.5 µm or
PM2.5), µg/m3 Gravimetric method

3. Sulphur di-oxide (SO2), µg/m3 Improved west & Geake method

4. Oxides of Nitrogen (NOx), µg/m3 Jacob and Hochheiser Modified method

5. Carbon Monoxide (CO), mg/m3 NDIR Spectroscopy method

6. Ozone (O3), µg/m3 Chemical Method

7. Ammonia (NH3), µg/m3 Indophenols Blue Method

8. Benzene (C6H6), µg/m3 Absorption & Desorption followed by GC analysis

9. Benzo(a) Pyrene (BaP), ng/m3 Solvent extraction followed by GC analysis.

10. Nickel (Ni) , ng/m3 AAS method after sampling

11. Lead (Pb), µg/m3 AAS method after sampling

12. Arsenic( As), ng/m3 AAS method after sampling
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4.1.1 AMBIENT AIR QUALITY SAMPLING STATIONS (CORE ZONE) :

Details of the sampling locations are given below.

Field ID Station
AAQMS-1 Near Dispensary
AAQMS-2 Near Weighbridge
AAQMS-3 At Middle of the Opencast Quarry
AAQMS-4 At Middle of the COB Plant

The Detail of Ambient Air Quality (Core Zone) Report is given in the Annexure-1.

4.1.2 AMBIENT AIR QUALITY SAMPLING STATIONS (BUFFER ZONE) :

Details of the sampling locations are given below.

Field ID Station
AAQMS-1 Near Village Ostia
AAQMS-2 Near Village Koiposi
AAQMS-3 Near Kaliapani Township
AAQMS-4 Near Village Ostapal

The Detail of Ambient Air Quality (Buffer Zone) Report  is given in the Annexure-2.

4.2 WATER QUALITY:

Water quality monitoring was carried out at fourteen waste water locations. Samples were

collected manually during study period. Considering several possibilities of interference the poly

tetrafluoroethylene (PTFE) sample bottles were used. These bottles were sterilized properly

before being used for water sample collection.

The methodology for sample collection, preservation and analysis was as per Standard

methods for the Examination of Water and Wastewater, 23RD Edition 2017, APHA.

WATER QUALITY ANALYSIS METHOD

SL.NO. PARAMETER ANALYSIS METHOD

1 Colour Visual Comparison Method
APHA 23RD Ed,2017 :  2120 B, C

2 Odour Threshold Odour Test
APHA 23RD Ed,2017 :2150 B

3 Taste Flavor Threshold Test
APHA 23RD Ed,2017 : 2160 C

4 Turbidity Nephelometric Method
APHA 23RD Ed,2017 :2130 B

5 pH Value pH  Meter

2
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APHA 23RD Ed,2017 : 4500H+ B

6
Total Hardness
(as CaCO3)

EDTA Titrimetric Method
APHA 23RD Ed,2017 :  2340 C

7 Iron (as Fe) By AAS Method
APHA 23RD Ed,2017 :  3111, B

8 Chloride (as Cl ) Argentometric Method
APHA 23RD Ed,2017 : 4500Cl- B

9 Residual, free Chlorine Iodometric Method
APHA 23RD Ed,2017 : 4500Cl, B

10 Dissolved Solids Gravimetric Method
APHA 23RD Ed,2017 :  2540 C

11 Calcium (as Ca ) EDTA Titrimetric Method
APHA 23RD Ed,2017 :   3500Ca B

12 Magnesium (as Mg) Calculation Method
APHA 23RD Ed,2017 :   3500Mg B

13 Copper (as Cu) By AAS Method
APHA 23RD Ed,2017: 3111 B

14 Manganese (as Mn) Persulfate Method
APHA 23RD Ed,2017: 3500Mn B

15 Sulphate (as SO4)
Turbidimetric Method
APHA 23RD Ed,2017: 4500 SO42- E

16 Nitrate (as NO3)
By UV-Screen Method
APHA 23RD Ed,2017: 4500 NO3

- E

17 Fluoride (as F) Distillation followed by Spectrophotometric  Method
APHA 23RD Ed,2017: 4500F- C

18
Phenolic Compounds
(as C6H5OH)

Chloroform Extraction by Colorimetric Method
APHA 23RD Ed,2017:  5530 B,D

19 Mercury (as Hg) AAS Method
APHA 23RD Ed,2017: 3112 B

20 Cadmium (as Cd) AAS Method
APHA 23RD Ed,2017:  3111 B

21 Selenium (as Se) By AAS Method
APHA 23RD Ed,2017: 3500 Se C

22 Arsenic (as As) By AAS Method
APHA 23RD Ed,2017:  3114 B

23 Cyanide (as CN) Distillation followed by Spectophotometric Method
APHA 23RD Ed,2017:  4500 CN- C,D

24 Lead (as Pb) By AAS Method
APHA 23RD Ed,2017 3111 B

25 Zinc (as Zn) By AAS Method
APHA 23RD Ed,2017: 3111 B

26
Anionic Detergents
(as MBAS)

Anionic Surfactants as MBAS
APHA 23RD Ed,2017: 5540 C

27 Chromium (as Cr+6) Diphenyl Carbazide Method
APHA 23RD Ed,2017: 3500Cr B

28 Mineral Oil Partition-Gravimetric Method
APHA 23RD Ed,2017: 5520 B

29 Alkalinity Titration Method
APHA 23RD Ed,2017:2320 B

30 Aluminium as( Al) AAS Method
APHA 23RD Ed,2017: 3111 D

31 Boron  (as B) Curcumin Method
APHA 23RD Ed,2017:  4500B, B

32 Temperature By Thermometer
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APHA 2550 B; 23rd Edition, 2017

33 Dissolved Oxygen Modified Winkler Method
APHA 4500 O. C; 23rd Edition, 2017

34 Biochemical Oxygen Demand as BOD Oxygen Depletion Method
IS 3025 ( Part 44 ):2003

35 Chemical Oxygen Demand as COD Open Reflux Method
APHA 5220 B; 23rd Edition, 2017

36 Oil & Grease Gravimetric Method  (Solvent Extraction)
APHA 5520 B; 23rd Edition, 2017

37 Ammonical Nitrogen as N By TKN Method
APHA  4500-NH3 C; 23rd Edition, 2017

38 Total Kjeldahl Nitrogen as N By TKN Method
APHA 4500-Norg C; 23rd Edition, 2017

39 Sulphide as S By Methylene Blue  Method
APHA 4500-S  D; 23rd Edition, 2017

40 Free Ammonia as NH3 By Calculation

41 Particulate Size of Suspended Solids Gravimetric Method
APHA 2540 D; 23rd Edition, 2017

42 Bio-assay Test Evaluating Acute Toxicity
IS 6582 (P-2) 2008

43 Total Suspended Solids Gravimetric Method
APHA 2540 D; 23rd Edition, 2017

44 Total Coli form as TC MPN Method
APHA 23rd Ed,2017 :  9221 B

4.2.1 GROUND WATER SAMPLING LOCATIONS :

Detail of the sampling location is given below:

Field ID Location
GW-1 Bore well Near Work Shop of the Mines
GW-2 Bore Well Near Main Gate
GW-3 Open Well Near Ostia Village
GW-4 Open Well Near Ostapal Village
GW-5 Tube Well inside Shiva Temple of Gurujanga Village
GW-6 Tube Well outside Shiva Temple Gurujanga Village
GW-7 Eastern side of the Quarry (PZ-1)
GW-8 Southern side of the Quarry (PZ-2)
GW-9 Wastern side of the Quarry (PZ-3)

The Detailed Ground Water Quality Analysis Report is mentioned in Annexure-3.

4.2.2 EFFLUENT WATER SAMPLING LOCATIONS :

Detail of the sampling location is given below:

Field ID Location
EW-1 ETP Outside Discharge Point

The Detailed Effluent Water Quality Analysis Report is mentioned in Annexure-4.
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4.3 DUST FALL :

Dust Fall monitoring is one aspect of air quality that industrial hygienist use to determine

the amount of dust particles present in the workplace, cities or communities over a given

period of time. Dust Fall Monitoring carried out by Respirable Dust Sampler at One

Location

4.3.1 DUST FALL SAMPLING LOCATIONS :

Details of the sampling locations are given below.

Field ID Station
DF-1 Near Roof Top of Office Building

The Detail of Dust Fall Report is given in the Annexure-5.

4.4 SOIL ANALYSIS:

The soil analysis of the study region was monitored at Four selected outside the plant

premises. Soil Sampling is based on agriculture field available in the study area. Composite

sampling is done following SPCB method. Coning and Quartering method is done & the samples

were collected in air locked polythenes following with proper PPE (Personal Protective

equipments). Locations of Soil Analysis Stations are as follows:

4.4.1 SOIL ANALYSIS SAMPLING LOCATIONS:

Field ID Location ID
S-1 East Side Quarry
S-2 West Side Quarry
S-3 North Side Quarry
S-4 South Side Quarry

The Detail of Soil Quality Analysis Report is given in the Annexure-6.

4.5 FUGITIVE EMISSION:

The fugitive emission of the study region was monitored at two locations selected within the plant

premises. The parameter monitored was Suspended Particulate Matter Using Sampler of ENVIROTECH

make: model APM 460 BL of the identified location.

2
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4.5.1 FUGITIVE EMISSION SAMPLING STATIONS:

Detail of the sampling location is given below.

Field ID Station
F1 Near Mines Ore Plot Area
F2 Near COB Plant Area
F3 Near Mines Loading & Unloading

The Detailed Fugitive Emission Report is given in the Annexure-7

4.6 GROUND WATER LEVEL MEASUREMENT:

The Ground Water Level Measurement of the study region was monitored at Nine locations selected

within the plant premises & Buffer Area . The parameter monitored was Ground water Level Using

Peizeometer Sampler of the identified location.

4.6.1 GROUND WATER LEVEL SAMPLING STATIONS:

Detail of the sampling location is given below.

Field ID Station
GW-1 Bore well Near Work Shop of the Mines
GW-2 Bore Well Near Main Gate
GW-3 Open Well Near Ostia Village
GW-4 Open Well Near Ostapal Village
GW-5 Tube Well inside Shiva Temple of Gurujanga Village
GW-6 Tube Well outside Shiva Temple  Gurujanga Village
GW-7 Eastern side of the Quarry (PZ-1)
GW-8 Southern side of the Quarry (PZ-2)
GW-9 Western side of the Quarry (PZ-3)

The Detailed Ground Water Level is given in the Annexure-8.

4.7 NOISE LEVEL MONITORING:

Noise Levels were recorded by Digital Sound Level Meter of LUTRON make at two locations

within the plant premises. Monitoring was carried out once in a month at each location during the

study period for day time and night time. According to CPCB (Noise Pollution (Regulation &

Control) rules, 2000 day time is considered from 6.00 am to 10.00 pm and night time is considered

from 10.00 pm to 6.00 am.

Locations of Noise level monitoring stations are as follows:

7
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4.7.1 NOISE LEVEL SAMPLING STATIONS:

Field ID Location ID

N-1 Open Cast Quarry
N-2 COB Plant
N-3 Mines Loading & Unloading

The Detailed Noise Measurement Report is given in Annexure-9

8
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Annexure-1

AMBIENT AIR QUALITY ANALYSIS REPORT
(CORE ZONE)
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Committed For Better Environment

Ref : Envlab/20/R-3725 Date : 07.09.2020

AMBIENT AIR QUALITY(CORE ZONE) MONITORING REPORT- JULY 2020

1. Name of Client : M/s FERRO ALLOYS CORPORATION LIMITED , BHADRAK
2. Name of the Project       : OSTAPAL CHROMITE MINES , KALIAPANI, JAJPUR
3. Sampling Location : AAQ (Cz)-1: Near Dispensary

AAQ (Cz)-2: Near Weighbridge
AAQ (Cz)-3: At Middle of the Opencast Quarry
AAQ (Cz)-4: At Middle of the COB Plant

4. Method of Sampling : IS  5182(P-5) 1975 RA 2014
5. Date of Sampling : 06.07.2020
6. Date of Analysis : 08.07.2020 to 09.07.2020
7. Monitoring Instruments : RDS (APM 460 BL), FPS (APM 550) Envirotech, CO Monitor, VOC Sampler
8. Sample Collected by : VCSPL Representative in presence of Client’s Representative

Parameters Analyzed Unit Testing Methods NAAQ
Standard

Analysis Result

AAQ(Cz)-1 AAQ(Cz)-2 AAQ(Cz)-3 AAQ(Cz)-4

Particulate matter(size
less than10µm)
or  PM10

µg / m3

IS 5182 (P-22) 2006
RA 2017

Gravimetric
Method

100 78.2 70.2 56 74.2

Particulate matter(size
less than10µm)
or  PM2.5

µg / m3

VCSPL/AAQ-
SOP/001

Date: 01.12.2019
Gravimetric

Method

60 46.9 42.1 33.6 44.5

Sulphur dioxide
as SO2

µg / m3

IS 5182 (P-2) 2001
RA 2017

Improved West
and Geake Method

80 9.1 7.8 6.92 9.6

Oxides of Nitrogen
as NOx

µg / m3

IS 5182 (P-6) 2006
RA 2017

Modified Jacob &
Hochheiser

Method
(Na-Arsenite)

80 14.1 10.6 9.8 13.2

Carbon Monoxide
as CO

mg / m3

IS 5182 (P-10) 2006
RA 2017

NDIR
Spectroscopy

4 1.28 1.16 1.32 1.26

Prepared By                                                                                             Reviewed By
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Ammonia as NH3 µg / m3

VCSPL/SOP-
AAQ/001, Dated

01.12.2019
ISC 401, 3rd ed 1999
Indo Phenol Blue

Method

400 21.2 20.8 22.6 21.4

Ozone as O3 µg / m3

VCSPL/SOP-
AAQ/001, Dated

01.12.2019
ISC 411, 3rd ed 1999
Chemical Method

100 4.1 4.2 4.8 4.2

Arsenic as As ng/ m3

IS 5182 (Part-22),
RA2019

AAS Method After
Sampling

06 BDL BDL BDL BDL

Lead as Pb µg / m3

IS 5182(Part 22)
RA2019

AAS Method After
Sampling

01 BDL BDL BDL BDL

Nickel as Ni ng/ m3

IS 5182 (Part-22),
RA2019

AAS Method After
Sampling

20 BDL BDL BDL BDL

Benzene as C6H6 µg / m3

IS 5182 (Part 11):2017
Absorption &

Desorption
followed

by GC analysis

05 BDL BDL BDL BDL

Benzo-Pyrene as Bap ng/ m3

IS 5182 (Part 12):2017
Solvent extraction

followed
by Gas

Chromatography
analysis

01 BDL BDL BDL BDL

BDL Values: SO2< 4 µg/m3, NOX< 9 µg/m3, O3<4 µg/m3, Ni<0.01 ng/m3, As < 0.001 ng/m3, C6H6<0.001 µg/m3, BaP<0.002 ng/m3,
Pb<0.001 µg/m3, CO-<0.1 mg/m3

Prepared By                                                                                                      Reviewed By
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Figure-01: Graph Showing Avg. AAQ Concentration (AAQMS-1:Near Dispensary) within study area for the

month of July 2020
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Figure-01: Graph Showing Avg. AAQ Concentration (AAQMS-1:Near Dispensary) within study area for the

month of July 2020

100

4

400

5 1
20

1 6
14.1 4.1 1.28

21.2
BDL BDL BDL BDL BDL

12

OSTAPAL CHROMITE MINES
FERRO ALLOYS CORPORATION LTD, BHADRAK Environmental Monitoring Report

Visiontek Consultancy Services Pvt. Ltd.
Bhubaneswar.

Figure-01: Graph Showing Avg. AAQ Concentration (AAQMS-1:Near Dispensary) within study area for the

month of July 2020
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Figure-02: Graph Showing Avg. AAQ Concentration (AAQMS-2:Near Weighbridge) within study area for the

month of July-2020

0

50

100

150

200

250

300

350

400

100

60
80 8070.2

42.1

7.8 10.6

OSTAPAL CHROMITE MINES
FERRO ALLOYS CORPORATION LTD, BHADRAK Environmental Monitoring Report

Visiontek Consultancy Services Pvt. Ltd.
Bhubaneswar.

Figure-02: Graph Showing Avg. AAQ Concentration (AAQMS-2:Near Weighbridge) within study area for the

month of July-2020
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Figure-02: Graph Showing Avg. AAQ Concentration (AAQMS-2:Near Weighbridge) within study area for the

month of July-2020
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Figure-03: Graph Showing Avg. AAQ Concentration (AAQMS-3: At Middle of the Open Cast Quarry) within

study area for the month of July-2020
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Figure-03: Graph Showing Avg. AAQ Concentration (AAQMS-3: At Middle of the Open Cast Quarry) within

study area for the month of July-2020
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Figure-03: Graph Showing Avg. AAQ Concentration (AAQMS-3: At Middle of the Open Cast Quarry) within

study area for the month of July-2020

6 BDL

NAAQ Standard

Results

13



OSTAPAL CHROMITE MINES
FERRO ALLOYS CORPORATION LTD, BHADRAK Environmental Monitoring Report

Visiontek Consultancy Services Pvt. Ltd.
Bhubaneswar.

Figure-04: Graph Showing Avg. AAQ Concentration (AAQMS-4:At Middle of the COB Plant) within study area

for the month of July-2020
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Figure-04: Graph Showing Avg. AAQ Concentration (AAQMS-4:At Middle of the COB Plant) within study area

for the month of July-2020
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Figure-04: Graph Showing Avg. AAQ Concentration (AAQMS-4:At Middle of the COB Plant) within study area

for the month of July-2020
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Ref : Envlab/20/R-3727 Date : 07.09.2020

AMBIENT AIR QUALITY(CORE ZONE) MONITORING REPORT- AUGUST 2020

1. Name of Client : M/s FERRO ALLOYS CORPORATION LIMITED , BHADRAK
2. Name of the Project       : OSTAPAL CHROMITE MINES , KALIAPANI, JAJPUR
3. Sampling Location : AAQ (Cz)-1: Near Dispensary

AAQ (Cz)-2: Near Weighbridge
AAQ (Cz)-3: At Middle of the Opencast Quarry
AAQ (Cz)-4: At Middle of the COB Plant

4. Method of Sampling : IS  5182(P-5) 1975 RA 2014
5. Date of Sampling : 10.08.2020
6. Date of Analysis : 12.08.2020 TO 13.08.2020
7. Monitoring Instruments : RDS (APM 460 BL), FPS (APM 550) Envirotech, CO Monitor, VOC Sampler
8. Sample Collected by : VCSPL Representative in presence of Client’s Representative

Parameters Analyzed Unit Testing Methods NAAQ
Standard

Analysis Result

AAQ(Cz)-1 AAQ(Cz)-2 AAQ(Cz)-3 AAQ(Cz)-4

Particulate matter(size
less than10µm)
or  PM10

µg / m3

IS 5182 (P-22) 2006
RA 2017

Gravimetric
Method

100 80.2 44.5 54.8 76.6

Particulate matter(size
less than10µm)
or  PM2.5

µg / m3

VCSPL/AAQ-
SOP/001

Date: 01.12.2019
Gravimetric

Method

60 48.1 8.1 32.9 46

Sulphur dioxide
as SO2

µg / m3

IS 5182 (P-2) 2001
RA 2017

Improved West
and Geake Method

80 9.4 10.8 7.1 10.1

Oxides of Nitrogen
as NOx

µg / m3

IS 5182 (P-6) 2006
RA 2017

Modified Jacob &
Hochheiser
Method(Na-

Arsenite)

80 13.6 4.1 10.2 13.8

Carbon Monoxide
as CO

mg / m3

IS 5182 (P-10) 2006
RA 2017

NDIR
Spectroscopy

4 1.21 1.21 1.28 1.24

Prepared By                                                                                             Reviewed By



Visiontek Consultancy Services Pvt. Ltd.
(An Enviro Engineering Consulting Cell)

Plot No.-M-22&23, Chandaka Industrial Estate, Patia, Bhubaneswar-751024, Dist-Khurda, Odisha Tel.: 7752017905
E-mail : visiontek@vcspl.org, visiontekin@gmail.com, visiontekin@yahoo.co.in, Visit us at: www.vcspl.org

Committed For Better Environment

Ref : Envlab/20/R-3727 Date : 07.09.2020

Ammonia as NH3 µg / m3

VCSPL/SOP-
AAQ/001, Dated

01.12.2019
ISC 401, 3rd ed 1999
Indo Phenol Blue

Method

400 20.6 20.2 21.4 22.1

Ozone as O3 µg / m3

VCSPL/SOP-
AAQ/001, Dated

01.12.2019
ISC 411, 3rd ed 1999
Chemical Method

100 4.4 4.1 5.1 4.8

Arsenic as As ng/ m3

IS 5182 (Part-22),
RA2019

AAS Method After
Sampling

06 BDL BDL BDL BDL

Lead as Pb µg / m3

IS 5182(Part 22)
RA2019

AAS Method After
Sampling

01 BDL BDL BDL BDL

Nickel as Ni ng/ m3

IS 5182 (Part-22),
RA2019

AAS Method After
Sampling

20 BDL BDL BDL BDL

Benzene as C6H6 µg / m3

IS 5182 (Part 11):2017
Absorption &

Desorption
followed

by GC analysis

05 BDL BDL BDL BDL

Benzo-Pyrene as Bap ng/ m3

IS 5182 (Part 12):2017
Solvent extraction

followed
by Gas

Chromatography
analysis

01 BDL BDL BDL BDL

BDL Values: SO2< 4 µg/m3, NOX< 9 µg/m3, O3<4 µg/m3, Ni<0.01 ng/m3, As < 0.001 ng/m3, C6H6<0.001 µg/m3, BaP<0.002 ng/m3,
Pb<0.001 µg/m3, CO-<0.1 mg/m3

Prepared By                                                                                                      Reviewed By
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Figure-01: Graph Showing Avg. AAQ Concentration (AAQMS-1:Near Dispensary) within study area for the

month of August-2020
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Figure-01: Graph Showing Avg. AAQ Concentration (AAQMS-1:Near Dispensary) within study area for the

month of August-2020
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Figure-01: Graph Showing Avg. AAQ Concentration (AAQMS-1:Near Dispensary) within study area for the

month of August-2020
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Figure-02: Graph Showing Avg. AAQ Concentration (AAQMS-2:Near Weighbridge) within study area for the

month of August-2020
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Figure-02: Graph Showing Avg. AAQ Concentration (AAQMS-2:Near Weighbridge) within study area for the

month of August-2020
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Figure-02: Graph Showing Avg. AAQ Concentration (AAQMS-2:Near Weighbridge) within study area for the

month of August-2020

6 BDL

NAAQ Standard

Results

18



OSTAPAL CHROMITE MINES
FERRO ALLOYS CORPORATION LTD, BHADRAK Environmental Monitoring Report

Visiontek Consultancy Services Pvt. Ltd.
Bhubaneswar.

Figure-03: Graph Showing Avg. AAQ Concentration (AAQMS-3: At Middle of the Open Cast Quarry) within

study area for the month of August 2020
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Figure-03: Graph Showing Avg. AAQ Concentration (AAQMS-3: At Middle of the Open Cast Quarry) within

study area for the month of August 2020
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Figure-03: Graph Showing Avg. AAQ Concentration (AAQMS-3: At Middle of the Open Cast Quarry) within

study area for the month of August 2020

6 BDL

NAAQ Standard

Results

19



OSTAPAL CHROMITE MINES
FERRO ALLOYS CORPORATION LTD, BHADRAK Environmental Monitoring Report

Visiontek Consultancy Services Pvt. Ltd.
Bhubaneswar.

Figure-04: Graph Showing Avg. AAQ Concentration (AAQMS-4:At Middle of the COB Plant) within study area

for the month of August-2020
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Figure-04: Graph Showing Avg. AAQ Concentration (AAQMS-4:At Middle of the COB Plant) within study area

for the month of August-2020
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Figure-04: Graph Showing Avg. AAQ Concentration (AAQMS-4:At Middle of the COB Plant) within study area

for the month of August-2020
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Visiontek Consultancy Services Pvt. Ltd.
(An Enviro Engineering Consulting Cell)

Plot No.-M-22&23, Chandaka Industrial Estate, Patia, Bhubaneswar-751024, Dist-Khurda, Odisha Tel.: 7752017905
E-mail : visiontek@vcspl.org, visiontekin@gmail.com, visiontekin@yahoo.co.in, Visit us at: www.vcspl.org

Committed For Better Environment

Ref : Envlab/20/R-4624 Date : 10.10.2020

AMBIENT AIR QUALITY (CORE ZONE) MONITORING REPORT-SEPTEMBER 2020

1. Name of Client : M/s FERRO ALLOYS CORPORATION LIMITED , BHADRAK
2. Name of the Project       : OSTAPAL CHROMITE MINES , KALIAPANI, JAJPUR
3. Sampling Location : AAQ (Cz)-1: Near Dispensary

AAQ (Cz)-2: Near Weighbridge
AAQ (Cz)-3: At Middle of the Opencast Quarry
AAQ (Cz)-4: At Middle of the COB Plant

4. Method of Sampling : IS  5182(P-5) 1975 RA 2014
5. Date of Sampling : 21.09.2020 & 23.09.2020
6. Date of Analysis : 23.9.2020 to  25.09.2020 & 26.09.2020 to 28.09.2020
7. Monitoring Instruments : RDS (APM 460 BL), FPS (APM 550) Envirotech, CO Monitor, VOC Sampler
8. Sample Collected by : VCSPL Representative in presence of Client’s Representative

Parameters Analyzed Unit Testing Methods NAAQ
Standard

Analysis Result

AAQ(Cz)-1 AAQ(Cz)-2 AAQ(Cz)-3 AAQ(Cz)-4

Particulate matter(size
less than10µm)
or  PM10

µg / m3

IS 5182 (P-22) 2006
RA 2017

Gravimetric
Method

100 84.6 48.0 60.2 78.0

Particulate matter(size
less than10µm)
or  PM2.5

µg / m3

VCSPL/AAQ-
SOP/001

Date: 01.12.2019
Gravimetric

Method

60 48.1 18.1 32.9 46.0

Sulphur dioxide
as SO2

µg / m3

IS 5182 (P-2) 2001
RA 2017

Improved West
and Geake Method

80 10.2 11.6 8.0 10.6

Oxides of Nitrogen
as NOx

µg / m3

IS 5182 (P-6) 2006
RA 2017

Modified Jacob &
Hochheiser
Method(Na-

Arsenite)

80 14.2 5.2 11.4 14.4

Carbon Monoxide
as CO

mg / m3

IS 5182 (P-10) 2006
RA 2017

NDIR
Spectroscopy

4 1.34 1.28 1.36 1.31

Reviewed By Approved By
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Committed For Better Environment

Ref : Envlab/20/R-4624                                                                                                     Date : 10.10.2020

Ammonia as NH3 µg / m3

VCSPL/SOP-
AAQ/001, Dated

01.12.2019
ISC 401, 3rd ed 1999
Indo Phenol Blue

Method

400 21.8 20.6 22.6 23.4

Ozone as O3 µg / m3

VCSPL/SOP-
AAQ/001, Dated

01.12.2019
ISC 411, 3rd ed 1999
Chemical Method

100 4.4 4.1 5.1 4.8

Arsenic as As ng/ m3

IS 5182 (Part-22),
RA2019

AAS Method After
Sampling

06 BDL BDL BDL BDL

Lead as Pb µg / m3

IS 5182(Part 22)
RA2019

AAS Method After
Sampling

01 BDL BDL BDL BDL

Nickel as Ni ng/ m3

IS 5182 (Part-22),
RA2019

AAS Method After
Sampling

20 BDL BDL BDL BDL

Benzene as C6H6 µg / m3

IS 5182 (Part 11):2017
Absorption &

Desorption
followed

by GC analysis

05 BDL BDL BDL BDL

Benzo-Pyrene as Bap ng/ m3

IS 5182 (Part 12):2017
Solvent extraction

followed
by Gas

Chromatography
analysis

01 BDL BDL BDL BDL

BDL Values: SO2< 4 µg/m3, NOX< 9 µg/m3, O3<4 µg/m3, Ni<0.01 ng/m3, As < 0.001 ng/m3, C6H6<0.001 µg/m3, BaP<0.002 ng/m3,
Pb<0.001 µg/m3, CO-<0.1 mg/m3

Reviewed By Approved By
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Figure-01: Graph Showing Avg. AAQ Concentration (AAQMS-1:Near Dispensary) within study area for the

month of September-2020

0

50

100

150

200

250

300

350

400

100

60
80 80

84.6

48.1

10.2 14.2

23

OSTAPAL CHROMITE MINES
FERRO ALLOYS CORPORATION LTD, BHADRAK Environmental Monitoring Report

Visiontek Consultancy Services Pvt. Ltd.
Bhubaneswar.

Figure-01: Graph Showing Avg. AAQ Concentration (AAQMS-1:Near Dispensary) within study area for the

month of September-2020
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Figure-01: Graph Showing Avg. AAQ Concentration (AAQMS-1:Near Dispensary) within study area for the

month of September-2020
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Visiontek Consultancy Services Pvt. Ltd.
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Figure-02: Graph Showing Avg. AAQ Concentration (AAQMS-2:Near Weighbridge) within study area for the

month of September-2020
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Figure-02: Graph Showing Avg. AAQ Concentration (AAQMS-2:Near Weighbridge) within study area for the

month of September-2020
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Figure-02: Graph Showing Avg. AAQ Concentration (AAQMS-2:Near Weighbridge) within study area for the

month of September-2020
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Figure-03: Graph Showing Avg. AAQ Concentration (AAQMS-3: At Middle of the Open Cast Quarry) within

study area for the month of September -2020
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Figure-03: Graph Showing Avg. AAQ Concentration (AAQMS-3: At Middle of the Open Cast Quarry) within

study area for the month of September -2020
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Figure-03: Graph Showing Avg. AAQ Concentration (AAQMS-3: At Middle of the Open Cast Quarry) within

study area for the month of September -2020
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Visiontek Consultancy Services Pvt. Ltd.
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Figure-04: Graph Showing Avg. AAQ Concentration (AAQMS-4:At Middle of the COB Plant) within study area

for the month of  September-2020
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Figure-04: Graph Showing Avg. AAQ Concentration (AAQMS-4:At Middle of the COB Plant) within study area

for the month of  September-2020
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Figure-04: Graph Showing Avg. AAQ Concentration (AAQMS-4:At Middle of the COB Plant) within study area

for the month of  September-2020
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Annexure-2

AMBIENT AIR QUALITY ANALYSIS REPORT
(BUFFER ZONE)
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Visiontek Consultancy Services Pvt. Ltd.
(An Enviro Engineering Consulting Cell)

Plot No.-M-22&23, Chandaka Industrial Estate, Patia, Bhubaneswar-751024, Dist-Khurda, Odisha Tel.: 7752017905
E-mail : visiontek@vcspl.org, visiontekin@gmail.com, visiontekin@yahoo.co.in, Visit us at: www.vcspl.org

Committed For Better Environment

Ref : Envlab/20/R-3726 Date : 07.09.2020

AMBIENT AIR QUALITY(BUFFER ZONE) MONITORING REPORT- JULY 2020

1. Name of Client : M/s FERRO ALLOYS CORPORATION LIMITED , BHADRAK
2. Name of the Project       : OSTAPAL CHROMITE MINES , KALIAPANI, JAJPUR
3. Sampling Location : AAQ (Bz)-1: Near Village Ostia

AAQ (Bz)-2: Near Village Koiposi
AAQ (Bz)-3: Near Kaliapani Township
AAQ (Bz)-4: Near Village Ostapal

4. Method of Sampling : IS  5182(P-5) 1975 RA 2014
5. Date of Sampling          : 08.07.2020
6. Date of Analysis : 10.07.2020 to 11.07.2020
7. Monitoring Instruments : RDS (APM 460 BL), FPS (APM 550) Envirotech, CO Monitor, VOC Sampler
8. Sample Collected by : VCSPL Representative in presence of Client’s Representative

Parameters
Analyzed Unit Testing Methods NAAQ

Standard
Analysis Result

AAQ(Bz)-1 AAQ(Bz)-2 AAQ(Bz)-3 AAQ(Bz)-4

Particulate
matter(size less
than10µm)
or  PM10

µg / m3
IS 5182 (P-22) 2006

RA 2017
Gravimetric Method

100
72.8 59.6 88.2 64.6

Particulate
matter(size less
than10µm)
or  PM2.5

µg / m3
VCSPL/AAQ-SOP/001

Date: 01.12.2019
Gravimetric Method

60
38.8 35.8 52.9 38.8

Sulphur dioxide
as SO2

µg / m3

IS 5182 (P-2) 2001
RA 2017

Improved West and
Geake Method

80
8.1 7.2 10.8 8.0

Oxides of Nitrogen
as NOx

µg / m3

IS 5182 (P-6) 2006
RA 2017

Modified Jacob &
Hochheiser

Method(Na-Arsenite)

80
15.72 11.2 18.2 10.8

Carbon Monoxide
as CO

mg / m3
IS 5182 (P-10) 2006

RA 2017
NDIR Spectroscopy

4
0.56 0.38 1.42 0.44

Prepared By                                                                                             Reviewed By
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Visiontek Consultancy Services Pvt. Ltd.
(An Enviro Engineering Consulting Cell)

Plot No.-M-22&23, Chandaka Industrial Estate, Patia, Bhubaneswar-751024, Dist-Khurda, Odisha Tel.: 7752017905
E-mail : visiontek@vcspl.org, visiontekin@gmail.com, visiontekin@yahoo.co.in, Visit us at: www.vcspl.org

Committed For Better Environment

Ref : Envlab/20/R-3726 Date : 07.09.2020

Ammonia as NH3 µg / m3

VCSPL/SOP-AAQ/001,
Dated 01.12.2019

ISC 401, 3rd ed 1999
Indo Phenol Blue

Method

400 BDL BDL 21.8 BDL

Ozone as O3 µg / m3

VCSPL/SOP-AAQ/001,
Dated 01.12.2019

ISC 411, 3rd ed 1999
Chemical Method

Arsenic as As ng/ m3

IS 5182 (Part-22),
RA2019

AAS Method After
Sampling

06 BDL BDL BDL BDL

Lead as Pb µg / m3

IS 5182(Part 22)
RA2019

AAS Method After
Sampling

01 BDL BDL BDL BDL

Nickel as Ni ng/ m3

IS 5182 (Part-22),
RA2019

AAS Method After
Sampling

20 BDL BDL BDL BDL

Benzene as C6H6 µg / m3

IS 5182 (Part 11):2017
Absorption &

Desorption followed
by GC analysis

05 BDL BDL BDL BDL

Benzo-Pyrene as
Bap ng/ m3

IS 5182 (Part 12):2017
Solvent extraction

followed
by Gas

Chromatography
analysis

01 BDL BDL BDL BDL

BDL Values: SO2< 4 µg/m3, NOX< 9 µg/m3, O3<4 µg/m3, Ni<0.01 ng/m3, As < 0.001 ng/m3, C6H6<0.001 µg/m3, BaP<0.002 ng/m3,
Pb<0.001 µg/m3, CO-<0.1 mg/m3

Prepared By                                                                                                      Reviewed By

Page No 2 of 2
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FERRO ALLOYS CORPORATION LTD, BHADRAK Environmental Monitoring Report

Visiontek Consultancy Services Pvt. Ltd.
Bhubaneswar.

Figure-01: Graph Showing Avg. AAQ Concentration (AAQMS (Bz)-1: Near Village Ostia) within study area for

the month of July-2020
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Figure-01: Graph Showing Avg. AAQ Concentration (AAQMS (Bz)-1: Near Village Ostia) within study area for

the month of July-2020
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Figure-01: Graph Showing Avg. AAQ Concentration (AAQMS (Bz)-1: Near Village Ostia) within study area for

the month of July-2020
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OSTAPAL CHROMITE MINES
FERRO ALLOYS CORPORATION LTD, BHADRAK Environmental Monitoring Report

Visiontek Consultancy Services Pvt. Ltd.
Bhubaneswar.

Figure-02: Graph Showing Avg. AAQ Concentration (AAQMS(Bz)-2:Near Village Koiposi) within study area

for the month of July-2020
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Figure-02: Graph Showing Avg. AAQ Concentration (AAQMS(Bz)-2:Near Village Koiposi) within study area

for the month of July-2020
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Figure-02: Graph Showing Avg. AAQ Concentration (AAQMS(Bz)-2:Near Village Koiposi) within study area

for the month of July-2020
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OSTAPAL CHROMITE MINES
FERRO ALLOYS CORPORATION LTD, BHADRAK Environmental Monitoring Report

Visiontek Consultancy Services Pvt. Ltd.
Bhubaneswar.

Figure-03: Graph Showing Avg. AAQ Concentration (AAQMS(Bz)-3:Near Kaliapani Township) within study

area for the month of July-2020
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Figure-03: Graph Showing Avg. AAQ Concentration (AAQMS(Bz)-3:Near Kaliapani Township) within study
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Figure-03: Graph Showing Avg. AAQ Concentration (AAQMS(Bz)-3:Near Kaliapani Township) within study
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Figure-04: Graph Showing Avg. AAQ Concentration (AAQMS(Bz)-4:Near Village Ostapal) within study area

for the month of July-2020
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Figure-04: Graph Showing Avg. AAQ Concentration (AAQMS(Bz)-4:Near Village Ostapal) within study area

for the month of July-2020
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Committed For Better Environment

Ref : Envlab/20/R-3728 Date : 07.09.2020

AMBIENT AIR QUALITY (BUFFER ZONE) MONITORING REPORT- AUGUST 2020

1. Name of Client : M/s FERRO ALLOYS CORPORATION LIMITED , BHADRAK
2. Name of the Project       : OSTAPAL CHROMITE MINES , KALIAPANI, JAJPUR
3. Sampling Location : AAQ (Bz)-1: Near Village Ostia

AAQ (Bz)-2: Near Village Koiposi
AAQ (Bz)-3: Near Kaliapani Township
AAQ (Bz)-4: Near Village Ostapal

4. Method of Sampling : IS  5182(P-5) 1975 RA 2014
5. Date of Sampling          : 12.08.2020
6. Date of Analysis : 14.08.2020 TO 15.08.2020
7. Monitoring Instruments : RDS (APM 460 BL), FPS (APM 550) Envirotech, CO Monitor, VOC Sampler
8. Sample Collected by : VCSPL Representative in presence of Client’s Representative

Parameters
Analyzed Unit Testing Methods NAAQ

Standard
Analysis Result

AAQ(Bz)-1 AAQ(Bz)-2 AAQ(Bz)-3 AAQ(Bz)-4

Particulate matter(size
less than10µm)
or  PM10

µg / m3
IS 5182 (P-22) 2006

RA 2017
Gravimetric Method

100 75.2 60.8 89 63.8

Particulate matter(size
less than10µm)
or  PM2.5

µg / m3
VCSPL/AAQ-SOP/001

Date: 01.12.2019
Gravimetric Method

60 40.2 36.5 53.4 38.3

Sulphur dioxide
as SO2

µg / m3

IS 5182 (P-2) 2001
RA 2017

Improved West and
Geake Method

80 8.4 7.8 11.2 8.2

Oxides of Nitrogen
as NOx

µg / m3

IS 5182 (P-6) 2006
RA 2017

Modified Jacob &
Hochheiser Method(Na-

Arsenite)

80
16.1 11.4 19.1 11.6

Carbon Monoxide
as CO

mg / m3
IS 5182 (P-10) 2006

RA 2017
NDIR Spectroscopy

4 0.61 0.42 1.48 0.48

Prepared By                                                                                             Reviewed By
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Ammonia as NH3 µg / m3

VCSPL/SOP-AAQ/001,
Dated 01.12.2019

ISC 401, 3rd ed 1999
Indo Phenol Blue Method

400 BDL BDL 21.8 BDL

Ozone as O3 µg / m3

VCSPL/SOP-AAQ/001,
Dated 01.12.2019

ISC 411, 3rd ed 1999
Chemical Method

100 4.6 BDL 5.6 4.2

Arsenic as As ng/ m3
IS 5182 (Part-22), RA2019

AAS Method After
Sampling

06 BDL BDL BDL BDL

Lead as Pb µg / m3
IS 5182(Part 22) RA2019

AAS Method After
Sampling

01 BDL BDL BDL BDL

Nickel as Ni ng/ m3
IS 5182 (Part-22), RA2019

AAS Method After
Sampling

20 BDL BDL BDL BDL

Benzene as C6H6 µg / m3

IS 5182 (Part 11):2017
Absorption &

Desorption followed
by GC analysis

05 BDL BDL BDL BDL

Benzo-Pyrene as
Bap ng/ m3

IS 5182 (Part 12):2017
Solvent extraction

followed
by Gas Chromatography

analysis

01 BDL BDL BDL BDL

BDL Values: SO2< 4 µg/m3, NOX< 9 µg/m3, O3<4 µg/m3, Ni<0.01 ng/m3, As < 0.001 ng/m3, C6H6<0.001 µg/m3, BaP<0.002 ng/m3,
Pb<0.001 µg/m3, CO-<0.1 mg/m3

Prepared By                                                                                                      Reviewed By
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Figure-01: Graph Showing Avg. AAQ Concentration (AAQMS (Bz)-1: Near Village Ostia) within study area for

the month of August -2020
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Figure-01: Graph Showing Avg. AAQ Concentration (AAQMS (Bz)-1: Near Village Ostia) within study area for
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Figure-02: Graph Showing Avg. AAQ Concentration (AAQMS(Bz)-2:Near Village Koiposi) within study area

for the month of August-2020
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Figure-02: Graph Showing Avg. AAQ Concentration (AAQMS(Bz)-2:Near Village Koiposi) within study area

for the month of August-2020
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Figure-02: Graph Showing Avg. AAQ Concentration (AAQMS(Bz)-2:Near Village Koiposi) within study area
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Figure-03: Graph Showing Avg. AAQ Concentration (AAQMS(Bz)-3:Near Kaliapani Township) within study

area for the month of August -2020

0

50

100

150

200

250

300

350

400

100

60
80 80

89

53.4

11.2 19.1

38

OSTAPAL CHROMITE MINES
FERRO ALLOYS CORPORATION LTD, BHADRAK Environmental Monitoring Report

Visiontek Consultancy Services Pvt. Ltd.
Bhubaneswar.

Figure-03: Graph Showing Avg. AAQ Concentration (AAQMS(Bz)-3:Near Kaliapani Township) within study

area for the month of August -2020
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Figure-03: Graph Showing Avg. AAQ Concentration (AAQMS(Bz)-3:Near Kaliapani Township) within study

area for the month of August -2020
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Figure-04: Graph Showing Avg. AAQ Concentration (AAQMS(Bz)-4:Near Village Ostapal) within study area

for the month of August-2020
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Figure-04: Graph Showing Avg. AAQ Concentration (AAQMS(Bz)-4:Near Village Ostapal) within study area

for the month of August-2020

100

4

400

5 1
20

1 611.6 4.2 0.48 BDL BDL BDL BDL BDL BDL

39

OSTAPAL CHROMITE MINES
FERRO ALLOYS CORPORATION LTD, BHADRAK Environmental Monitoring Report

Visiontek Consultancy Services Pvt. Ltd.
Bhubaneswar.

Figure-04: Graph Showing Avg. AAQ Concentration (AAQMS(Bz)-4:Near Village Ostapal) within study area
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Ref : Envlab/20/R-4625 Date : 10.10.2020

AMBIENT AIR QUALITY (BUFFER ZONE) MONITORING REPORT- SEPTEMBER 2020

1. Name of Client : M/s FERRO ALLOYS CORPORATION LIMITED , BHADRAK
2. Name of the Project       : OSTAPAL CHROMITE MINES , KALIAPANI, JAJPUR
3. Sampling Location : AAQ (Bz)-1: Near Village Ostia

AAQ (Bz)-2: Near Village Koiposi
AAQ (Bz)-3: Near Kaliapani Township
AAQ (Bz)-4: Near Village Ostapal

4. Method of Sampling : IS  5182(P-5) 1975 RA 2014
5. Date of Sampling          : 22.09.2020
6. Date of Analysis : 25.09.2020 TO 29.09.2020
7. Monitoring Instruments : RDS (APM 460 BL), FPS (APM 550) Envirotech, CO Monitor, VOC Sampler
8. Sample Collected by : VCSPL Representative in presence of Client’s Representative

Parameters
Analyzed Unit Testing Methods NAAQ

Standard
Analysis Result

AAQ(Bz)-1 AAQ(Bz)-2 AAQ(Bz)-3 AAQ(Bz)-4

Particulate matter(size
less than10µm)
or  PM10

µg / m3
IS 5182 (P-22) 2006

RA 2017
Gravimetric Method

100
70.08 52.6 84.0 60.2

Particulate matter(size
less than10µm)
or PM2.5

µg / m3
VCSPL/AAQ-SOP/001

Date: 01.12.2019
Gravimetric Method

60
38.0 34.0 50.8 34.0

Sulphur dioxide
as SO2

µg / m3

IS 5182 (P-2) 2001
RA 2017

Improved West and
Geake Method

80
8.1 7.6 11.6 7.8

Oxides of Nitrogen
as NOx

µg / m3

IS 5182 (P-6) 2006
RA 2017

Modified Jacob &
Hochheiser Method(Na-

Arsenite)

80
15.9 11.2 18.4 11.2

Carbon Monoxide
as CO

mg / m3
IS 5182 (P-10) 2006

RA 2017
NDIR Spectroscopy

4
0.55 0.40 1.36 0.42

Reviewed By Approved By
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Ammonia as NH3 µg / m3

VCSPL/SOP-AAQ/001,
Dated 01.12.2019

ISC 401, 3rd ed 1999
Indo Phenol Blue Method

400 BDL BDL 20.8 BDL

Ozone as O3 µg / m3

VCSPL/SOP-AAQ/001,
Dated 01.12.2019

ISC 411, 3rd ed 1999
Chemical Method

100 5.2 BDL 5.8 4.4

Arsenic as As ng/ m3
IS 5182 (Part-22), RA2019

AAS Method After
Sampling

06 BDL BDL BDL BDL

Lead as Pb µg / m3
IS 5182(Part 22) RA2019

AAS Method After
Sampling

01 BDL BDL BDL BDL

Nickel as Ni ng/ m3
IS 5182 (Part-22), RA2019

AAS Method After
Sampling

20 BDL BDL BDL BDL

Benzene as C6H6 µg / m3

IS 5182 (Part 11):2017
Absorption &

Desorption followed
by GC analysis

05 BDL BDL BDL BDL

Benzo-Pyrene as
Bap ng/ m3

IS 5182 (Part 12):2017
Solvent extraction

followed
by Gas Chromatography

analysis

01 BDL BDL BDL BDL

BDL Values: SO2< 4 µg/m3, NOX< 9 µg/m3, O3<4 µg/m3, Ni<0.01 ng/m3, As < 0.001 ng/m3, C6H6<0.001 µg/m3, BaP<0.002 ng/m3,
Pb<0.001 µg/m3, CO-<0.1 mg/m3

Reviewed By Approved By
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Figure-01: Graph Showing Avg. AAQ Concentration (AAQMS (Bz)-1: Near Village Ostia) within study area for

the month of September-2020
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Figure-01: Graph Showing Avg. AAQ Concentration (AAQMS (Bz)-1: Near Village Ostia) within study area for

the month of September-2020
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Figure-01: Graph Showing Avg. AAQ Concentration (AAQMS (Bz)-1: Near Village Ostia) within study area for

the month of September-2020
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Figure-02: Graph Showing Avg. AAQ Concentration (AAQMS(Bz)-2:Near Village Koiposi) within study area

for the month of September-2020
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Figure-02: Graph Showing Avg. AAQ Concentration (AAQMS(Bz)-2:Near Village Koiposi) within study area

for the month of September-2020
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Figure-02: Graph Showing Avg. AAQ Concentration (AAQMS(Bz)-2:Near Village Koiposi) within study area

for the month of September-2020

6 BDL

NAAQ Standard

Results

43



OSTAPAL CHROMITE MINES
FERRO ALLOYS CORPORATION LTD, BHADRAK Environmental Monitoring Report

Visiontek Consultancy Services Pvt. Ltd.
Bhubaneswar.

Figure-03: Graph Showing Avg. AAQ Concentration (AAQMS(Bz)-3:Near Kaliapani Township) within study

area for the month of September-2020
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Figure-03: Graph Showing Avg. AAQ Concentration (AAQMS(Bz)-3:Near Kaliapani Township) within study

area for the month of September-2020
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Figure-03: Graph Showing Avg. AAQ Concentration (AAQMS(Bz)-3:Near Kaliapani Township) within study

area for the month of September-2020

6 BDL

NAAQ Standard

Results

44



OSTAPAL CHROMITE MINES
FERRO ALLOYS CORPORATION LTD, BHADRAK Environmental Monitoring Report

Visiontek Consultancy Services Pvt. Ltd.
Bhubaneswar.

Figure-04: Graph Showing Avg. AAQ Concentration (AAQMS(Bz)-4:Near Village Ostapal) within study area

for the month of September-2020
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Figure-04: Graph Showing Avg. AAQ Concentration (AAQMS(Bz)-4:Near Village Ostapal) within study area

for the month of September-2020
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Figure-04: Graph Showing Avg. AAQ Concentration (AAQMS(Bz)-4:Near Village Ostapal) within study area

for the month of September-2020
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Ref : Envlab/20/R-4626 Date : 10.10.2020

GROUND WATER QUALITY ANALYSIS REPORT- SEPTEMBER 2020

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          : 22.09.2020
6. Date of Analysis : 23.09.2020 TO 29.09.2020
7. Sample Collected by : VCSPL Representative in presence of Client’s Representative

Sl.
No. Parameter Testing  Method Unit

Standard as per
IS -10500:2012

Amended on 2015 & 2018

Analysis Result

GW1 GW2 GW3
Acceptable

Limit
Permissible

Limit

Essential Characteristics

1 Colour Visual Comparison Method
APHA 23RD Ed,2017 :  2120 B, C Hazen 5 15 <5 <5 <5

2 Odour Threshold Odour Test
APHA 23RD Ed,2017 :2150 B -- Agreeable Agreeable Agreeable Agreeable Agreeable

3 Taste Flavor Threshold Test
APHA 23RD Ed,2017 : 2160 C -- Agreeable Agreeable Agreeable Agreeable Agreeable

4 Turbidity Nephelometric Method
APHA 23RD Ed,2017 :2130 B NTU 1 5 6.6 6.8 7.4

5 pH Value pH  Meter
APHA 23RD Ed,2017 : 4500H+ B -- 6.5-8.5 No

Relaxation 6.74 6.87 6.88

6
Total Hardness
(as CaCO3)

EDTA Titrimetric Method
APHA 23RD Ed,2017 :  2340 C mg/l 200 600 182.0 194.0 190.0

7 Iron (as Fe) By AAS Method
APHA 23RD Ed,2017 :  3111, B mg/l 1.0 No

Relaxation 0.26 0.31 0.28

8 Chloride (as Cl ) Argentometric Method
APHA 23RD Ed,2017 : 4500Cl- B mg/l 250 1000 36.0 38.0 44.0

9
Residual, free
Chlorine

Iodometric Method
APHA 23RD Ed,2017 : 4500Cl, B mg/l 0.2 1 ND ND ND

Desirable Characteristics

10 Dissolved Solids Gravimetric Method
APHA 23RD Ed,2017 :  2540 C mg/l 500 2000 292.0 340.0 280.0

11 Calcium (as Ca ) EDTA Titrimetric Method
APHA 23RD Ed,2017 :   3500Ca B mg/l 75 200 50.8 56.0 60.0

12
Magnesium (as
Mg)

Calculation Method
APHA 23RD Ed,2017 :   3500Mg B mg/l 30 100 20.0 24.0 30.0

13 Copper (as Cu) By AAS Method
APHA 23RD Ed,2017: 3111 B mg/l 0.05 1.5 <0.05 <0.05 <0.05

14
Manganese (as
Mn)

Persulfate Method
APHA 23RD Ed,2017: 3500Mn B mg/l 0.1 0.3 <0.05 <0.05 <0.05

15 Sulphate (as SO4)
Turbidimetric Method
APHA 23RD Ed,2017: 4500 SO42- E mg/l 200 400 30.0 31.0 34.0

16 Nitrate (as NO3)
By UV-Screen Method
APHA 23RD Ed,2017: 4500 NO3

- E mg/l 45 No
Relaxation 6.8 7.2 6.2

17 Fluoride (as F)
Distillation followed by
Spectrophotometric  Method
APHA 23RD Ed,2017: 4500F- C

mg/l 1.0 1.5 0.14 0.16 0.21

18
Phenolic
Compounds
(as C6H5OH)

Chloroform Extraction by
Colorimetric Method
APHA 23RD Ed,2017:  5530 B,D

mg/l 0.001 0.002 <0.001 <0.001 <0.001

19 Mercury (as Hg) AAS Method
APHA 23RD Ed,2017: 3112 B mg/l 0.001 No

Relaxation <0.001 <0.001 <0.001



Visiontek Consultancy Services Pvt. Ltd.
(An Enviro Engineering Consulting Cell)

Plot No.-M-22&23, Chandaka Industrial Estate, Patia, Bhubaneswar-751024, Dist-Khurda, Odisha Tel.: 7752017905
E-mail : visiontek@vcspl.org, visiontekin@gmail.com, visiontekin@yahoo.co.in, Visit us at: www.vcspl.org

Committed For Better Environment

Ref : Envlab/20/R-4626 Date : 10.10.2020

20 Cadmium (as Cd) AAS Method
APHA 23RD Ed,2017:  3111 B mg/l 0.003 No

Relaxation <0.001 <0.001 <0.001

21 Selenium (as Se) By AAS Method
APHA 23RD Ed,2017: 3500 Se C mg/l 0.01 No

Relaxation <0.01 <0.01 <0.01

22 Arsenic (as As) By AAS Method
APHA 23RD Ed,2017:  3114 B mg/l 0.01 No

Relaxation <0.01 <0.01 <0.01

23 Cyanide (as CN)
Distillation followed by
Spectophotometric Method
APHA 23RD Ed,2017:  4500 CN- C,D

mg/l 0.05 No
Relaxation <0.01 <0.01 <0.01

24 Lead (as Pb) By AAS Method
APHA 23RD Ed,2017 3111 B mg/l 0.01 No

Relaxation <0.01 <0.01 <0.01

25 Zinc (as Zn) By AAS Method
APHA 23RD Ed,2017: 3111 B mg/l 5 15 1.2 1.4 1.6

26
Anionic
Detergents
(as MBAS)

Anionic Surfactants as MBAS
APHA 23RD Ed,2017: 5540 C mg/l 0.2 -- ND ND ND

27 Mineral Oil Partition-Gravimetric Method
APHA 23RD Ed,2017: 5520 B mg/l 0.5 No

Relaxation ND ND ND

28 Alkalinity Titration Method
APHA 23RD Ed,2017:2320 B mg/l 200 600 190.0 210.0 180.0

29 Aluminium as( Al) AAS Method
APHA 23RD Ed,2017: 3111 D mg/l 0.03 0.2 <0.01 <0.01 <0.01

30 Boron  (as B) Curcumin Method
APHA 23RD Ed,2017:  4500B, B mg/l 0.5 2.4 0.51 <0.1 <0.1

31
Total Coliform as
TC

MPN Method
APHA 23RD Ed,2017 :  9221 b

MPN/
100ml

Shall not be
detectable

in any
100ml
sample

-- <1.8 <1.8 <1.8

CL – Colourless, U/O – Unobjectionable, ND – Not detected.
BDL (Below detection limit) Values :(Cu<0.05 mg/l , Mn<0.005 mg/l, C6H5OH<0.001 mg/l, Hg<0.005mg/l, Cd<0.001 mg/l ,Se<0.001 mg/l, As<0.001 mg/l,Pb<0.01 mg/l, Zn<0.05 mg/l,

Cr+6<0.05 mg/l, Al<0.001 mg/l , B<0.01 mg/l, NO3<0.01 mg/l)

Reviewed By Approved By
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GROUND WATER QUALITY ANALYSIS REPORT- SEPTEMBER 2020

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

GW5: 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
5. Date of Sampling          : 22.09.2020
6. Date of Analysis : 23.09.2020 TO 29.09.2020
7. Sample Collected by : VCSPL Representative in presence of Client’s Representative

Sl. No. Parameter Testing  Method Unit

Standard as per
IS -10500:2012

Amended on 2015 & 2018

Analysis Result

GW4 GW5 GW6
Acceptable

Limit
Permissible

Limit

Essential Characteristics

1 Colour Visual Comparison Method
APHA 23RD Ed,2017 :  2120 B, C

Haze
n

5 15 <5 <5 <5

2 Odour Threshold Odour Test
APHA 23RD Ed,2017 :2150 B -- Agreeable Agreeable Agreeable Agreeable Agreeable

3 Taste Flavor Threshold Test
APHA 23RD Ed,2017 : 2160 C -- Agreeable Agreeable Agreeable Agreeable Agreeable

4 Turbidity Nephelometric Method
APHA 23RD Ed,2017 :2130 B NTU 1 5 6.8 7.4 7.8

5 pH Value pH  Meter
APHA 23RD Ed,2017 : 4500H+ B -- 6.5-8.5 No

Relaxation 7.2 7.42 7.41

6
Total Hardness
(as CaCO3)

EDTA Titrimetric Method
APHA 23RD Ed,2017 :  2340 C mg/l 200 600 110.0 90.0 60.0

7 Iron (as Fe) By AAS Method
APHA 23RD Ed,2017 :  3111, B mg/l 1.0 No

Relaxation 0.24 0.21 0.18

8 Chloride (as Cl ) Argentometric Method
APHA 23RD Ed,2017 : 4500Cl- B mg/l 250 1000 42.0 50.0 48.0

9 Residual, free Chlorine Iodometric Method
APHA 23RD Ed,2017 : 4500Cl, B mg/l 0.2 1 ND ND ND

Desirable Characteristics

10 Dissolved Solids Gravimetric Method
APHA 23RD Ed,2017 :  2540 C mg/l 500 2000 190.0 110.0 90.0

11 Calcium (as Ca ) EDTA Titrimetric Method
APHA 23RD Ed,2017 :   3500Ca B mg/l 75 200 42.0 30.0 24.0

12 Magnesium (as Mg) Calculation Method
APHA 23RD Ed,2017 :   3500Mg B mg/l 30 100 21.2 12.8 10.8

13 Copper (as Cu) By AAS Method
APHA 23RD Ed,2017: 3111 B mg/l 0.05 1.5 <0.05 <0.05 <0.05

14 Manganese (as Mn) Persulfate Method
APHA 23RD Ed,2017: 3500Mn B mg/l 0.1 0.3 <0.05 <0.05 <0.05

15 Sulphate (as SO4)
Turbidimetric Method
APHA 23RD Ed,2017: 4500 SO42- E mg/l 200 400 4.2 4.6 3.2

16 Nitrate (as NO3)
By UV-Screen Method
APHA 23RD Ed,2017: 4500 NO3

- E mg/l 45 No
Relaxation 1.1 0.72 0.61

17 Fluoride (as F)
Distillation followed by
Spectrophotometric  Method
APHA 23RD Ed,2017: 4500F- C

mg/l 1.0 1.5 0.011 0.014 0.012

18
Phenolic Compounds
(as C6H5OH)

Chloroform Extraction by
Colorimric Method
APHA 23RD Ed,2017:  5530 B,D

mg/l 0.001 0.002 <0.001 <0.001 <0.001

19 Mercury (as Hg) AAS Method
APHA 23RD Ed,2017: 3112 B mg/l 0.001 No

Relaxation <0.001 <0.001 <0.001

20 Cadmium (as Cd) AAS Method
APHA 23RD Ed,2017:  3111 B mg/l 0.003 No

Relaxation <0.001 <0.001 <0.001

21 Selenium (as Se) By AAS Method
APHA 23RD Ed,2017: 3500 Se C mg/l 0.01 No

Relaxation <0.01 <0.01 <0.01
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22 Arsenic (as As) By AAS Method
APHA 23RD Ed,2017:  3114 B mg/l 0.01 No

Relaxation <0.01 <0.01 <0.01

23 Cyanide (as CN)
Distillation followed by
Spectophotometric Method
APHA 23RD Ed,2017:  4500 CN- C,D

mg/l 0.05 No
Relaxation <0.05 <0.05 <0.05

24 Lead (as Pb) By AAS Method
APHA 23RD Ed,2017 3111 B mg/l 0.01 No

Relaxation <0.01 <0.01 <0.01

25 Zinc (as Zn) By AAS Method
APHA 23RD Ed,2017: 3111 B mg/l 5 15 2.6 3.2 3.8

26
Anionic Detergents
(as MBAS)

Anionic Surfactants as MBAS
APHA 23RD Ed,2017: 5540 C mg/l 0.2 -- ND ND ND

27 Mineral Oil Partition-Gravimetric Method
APHA 23RD Ed,2017: 5520 B mg/l 0.5 No

Relaxation ND ND ND

28 Alkalinity Titration Method
APHA 23RD Ed,2017:2320 B mg/l 200 600 88.0 28.0 20.0

29 Aluminium as( Al) AAS Method
APHA 23RD Ed,2017: 3111 D mg/l 0.03 0.2 <0.01 <0.01 <0.01

30 Boron  (as B) Curcumin Method
APHA 23RD Ed,2017:  4500B, B mg/l 0.5 2.4 <0.1 <0.1 <0.1

31 Total Coliform as TC MPN Method
APHA 23RD Ed,2017 :  9221 b

MPN/
100m

l

Shall not be
detectable in
any 100ml

sample

-- <1.8 <1.8 <1.8

CL – Colourless, U/O – Unobjectionable, ND – Not detected.
BDL (Below detection limit) Values :(Cu<0.05 mg/l , Mn<0.005 mg/l, C6H5OH<0.001 mg/l, Hg<0.005mg/l, Cd<0.001 mg/l ,Se<0.001 mg/l, As<0.001 mg/l,Pb<0.01 mg/l, Zn<0.05 mg/l,

Cr+6<0.05 mg/l, Al<0.001 mg/l , B<0.01 mg/l, NO3<0.01 mg/l)

Reviewed By Approved By
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GROUND WATER QUALITY ANALYSIS REPORT- SEPTEMBER 2020

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)

GW8: Southern Side of the Quarry (PZ-2)
GW9: Western Side of the Quarry (PZ-3)

4. Method of Sampling : APHA 1060 B
5. Date of Sampling          : 22.09.2020
6. Date of Analysis : 23.09.2020 TO 29.09.2020
7. Sample Collected by : VCSPL Representative in presence of Client’s Representative

Sl. No. Parameter Testing  Method Unit

Standard as per
IS -10500:2012

Amended on 2015 & 2018

Analysis Result

GW7 GW8 GW9
Permissible

Limit
Permissible

Limit

Essential Characteristics

1 Colour Visual Comparison Method
APHA 23RD Ed,2017 :  2120 B, C

Haze
n

5 15 <5 <5 <5

2 Odour Threshold Odour Test
APHA 23RD Ed,2017 :2150 B -- Agreeable Agreeable Agreeable Agreeable Agreeable

3 Taste Flavor Threshold Test
APHA 23RD Ed,2017 : 2160 C -- Agreeable Agreeable Agreeable Agreeable Agreeable

4 Turbidity Nephelometric Method
APHA 23RD Ed,2017 :2130 B NTU 1 5 6.88 7.44 7.82

5 pH Value pH  Meter
APHA 23RD Ed,2017 : 4500H+ B -- 6.5-8.5 No

Relaxation 7.31 7.5 7.49

6
Total Hardness
(as CaCO3)

EDTA Titrimetric Method
APHA 23RD Ed,2017 :  2340 C mg/l 200 600 124.0 110.0 80.0

7 Iron (as Fe) By AAS Method
APHA 23RD Ed,2017 :  3111, B mg/l 1.0 No

Relaxation 0.29 0.18 0.12

8 Chloride (as Cl ) Argentometric Method
APHA 23RD Ed,2017 : 4500Cl- B mg/l 250 1000 38.0 42.0 41.0

9 Residual, free Chlorine Iodometric Method
APHA 23RD Ed,2017 : 4500Cl, B mg/l 0.2 1 ND ND ND

Desirable Characteristics

10 Dissolved Solids Gravimetric Method
APHA 23RD Ed,2017 :  2540 C mg/l 500 2000 210.0 198.0 146.0

11 Calcium (as Ca ) EDTA Titrimetric Method
APHA 23RD Ed,2017 :   3500Ca B mg/l 75 200 48.0 36.0 32.0

12 Magnesium (as Mg) Calculation Method
APHA 23RD Ed,2017 :   3500Mg B mg/l 30 100 18.0 10.2 9.2

13 Copper (as Cu) By AAS Method
APHA 23RD Ed,2017: 3111 B mg/l 0.05 1.5 <0.05 <0.05 <0.05

14 Manganese (as Mn) Persulfate Method
APHA 23RD Ed,2017: 3500Mn B mg/l 0.1 0.3 <0.05 <0.05 <0.05

15 Sulphate (as SO4)
Turbidimetric Method
APHA 23RD Ed,2017: 4500 SO42- E mg/l 200 400 3.2 4.8 3.1

16 Nitrate (as NO3)
By UV-Screen Method
APHA 23RD Ed,2017: 4500 NO3

- E mg/l 45 No
Relaxation 1.2 0.84 0.74

17 Fluoride (as F)
Distillation followed by
Spectrophotometric  Method
APHA 23RD Ed,2017: 4500F- C

mg/l 1.0 1.5 0.012 0.016 0.013

18
Phenolic Compounds
(as C6H5OH)

Chloroform Extraction by
Colorimric Method
APHA 23RD Ed,2017:  5530 B,D

mg/l 0.001 0.002 <0.001 <0.001 <0.001

19 Mercury (as Hg) AAS Method
APHA 23RD Ed,2017: 3112 B mg/l 0.001 No

Relaxation <0.001 <0.001 <0.001

20 Cadmium (as Cd) AAS Method
APHA 23RD Ed,2017:  3111 B mg/l 0.003 No

Relaxation <0.001 <0.001 <0.001

21 Selenium (as Se) By AAS Method
APHA 23RD Ed,2017: 3500 Se C mg/l 0.01 No

Relaxation <0.01 <0.01 <0.01
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22 Arsenic (as As) By AAS Method
APHA 23RD Ed,2017:  3114 B mg/l 0.01 No

Relaxation <0.01 <0.01 <0.01

23 Cyanide (as CN)
Distillation followed by
Spectophotometric Method
APHA 23RD Ed,2017:  4500 CN- C,D

mg/l 0.05 No
Relaxation <0.05 <0.05 <0.05

24 Lead (as Pb) By AAS Method
APHA 23RD Ed,2017 3111 B mg/l 0.01 No

Relaxation <0.01 <0.01 <0.01

25 Zinc (as Zn) By AAS Method
APHA 23RD Ed,2017: 3111 B mg/l 5 15 3.8 4.2 4.6

26
Anionic Detergents
(as MBAS)

Anionic Surfactants as MBAS
APHA 23RD Ed,2017: 5540 C mg/l 0.2 -- ND ND ND

27 Mineral Oil Partition-Gravimetric Method
APHA 23RD Ed,2017: 5520 B mg/l 0.5 No

Relaxation ND ND ND

28 Alkalinity Titration Method
APHA 23RD Ed,2017:2320 B mg/l 200 600 52.0 40.0 26.0

29 Aluminium as( Al) AAS Method
APHA 23RD Ed,2017: 3111 D mg/l 0.03 0.2 <0.01 <0.01 <0.01

30 Boron  (as B) Curcumin Method
APHA 23RD Ed,2017:  4500B, B mg/l 0.5 2.4 <0.1 <0.1 <0.1

31 Total Coliform as TC MPN Method
APHA 23RD Ed,2017 :  9221 b

MPN/
100m

l

Shall not be
detectable in
any 100ml

sample

-- <1.8 <1.8 <1.8

CL – Colourless, U/O – Unobjectionable, ND – Not detected.
BDL (Below detection limit) Values :(Cu<0.05 mg/l , Mn<0.005 mg/l, C6H5OH<0.001 mg/l, Hg<0.005mg/l, Cd<0.001 mg/l ,Se<0.001 mg/l, As<0.001 mg/l,Pb<0.01 mg/l, Zn<0.05 mg/l,

Cr+6<0.05 mg/l, Al<0.001 mg/l , B<0.01 mg/l, NO3<0.01 mg/l)

Reviewed By Approved By
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MEASUREMENT OF GROUND WATER QUALITY ANALYSIS REPORT
SEPTEMBER 2020

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 Workshop of the Mines

GW2: Bore well Near Main Gate
GW3: Open Well Near Ostia Village
GW4: Open Well Near Ostapal Village
GW5: Tube Well Inside Shiv Temple of Gurujanga Village

4. Method of Sampling : APHA 1060 B
5. Date of Sampling          : 22.09.2020
6. Date of Analysis : 23.09.2020 TO 29.09.2020
7. Sample Collected by : VCSPL Representative in presence of Client’s Representative

Sl.
No. Parameter Testing  Method Unit

Standard as per
IS -10500:2012

Amended on 2015 & 2018

Analysis Result

GW1 GW2 GW3 GW4 GW5
Acceptable

Limit
Permissible

Limit

1
Hexavalent
Chromium as Cr 6+

By AAS Method
APHA 23RD Ed,2017:

3500 Cr B
mg/l -- -- BDL BDL BDL BDL BDL

Reviewed By Approved By

BDL Value :Cr6+ <0.05 mg/l
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MEASUREMENT OF GROUND WATER QUALITY ANALYSIS REPORT
SEPTEMBER 2020

1. Name of Client : M/s FERRO ALLOYS CORPORATION LIMITED , BHADRAK
2. Name of the Project       : OSTAPAL CHROMITE MINES , KALIAPANI, JAJPUR
3. Sampling Location :GW6 : Tube Well Outside Shiv Temple of Gurujanga Village

GW7: Eastern Side of the Quarry (PZ-1)
GW8: Southern Side of the Quarry (PZ-2)
GW9: Western Side of the Quarry (PZ-3)

4. Method of Sampling : APHA 1060 B
5. Date of Sampling          : 22.09.2020
6. Date of Analysis : 23.09.2020 TO 29.09.2020
7. Sample Collected by : VCSPL Representative in presence of Client’s Representative

Sl.
No. Parameter Testing  Method Unit

Standard as per
IS -10500:2012

Amended on 2015 & 2018

Analysis Result

GW6 GW7 GW8 GW9
Acceptable

Limit
Permissible

Limit

1
Hexavalent
Chromium as Cr
6+

By AAS Method
APHA 23RD Ed,2017:

3500 Cr B
mg/l -- -- BDL BDL BDL BDL

Reviewed By Approved By

BDL Value: Cr6+ <0.05 mg/l
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EFFLUENT WATER DISCHARGE ANALYSIS REPORT- SEPTEMBER 2020

1. Name of Client : M/s FERRO ALLOYS CORPORATION LIMITED , BHADRAK
2. Name of the Project       : OSTAPAL CHROMITE MINES , KALIAPANI, JAJPUR
3. Sampling Location : EW1: ETP Outside Discharge Point
4. Method of Sampling : APHA 1060 B
5. Date of Sampling          : 22.09.2020
6. Date of Analysis : 23.09.2020 TO 29.09.2020
7. Sample Collected by : VCSPL Representative in presence of Client’s Representative

Sl.
No. Parameters Testing Methods Unit Standards (In land

Surface water)
Analysis Results

EW-1

1 Colour
Visual Comparison Method
APHA 2120  B; 23rd Edition, 2017

Hazen Colourless 05

2 Odour
Threshold Odour Method
APHA 2150  B; 23rd Edition, 2017

-- Odourless Pungent Smell

3 pH at 250C
pH Meter
APHA 4500 H+B; 23rd Edition, 2017

-- 5.5-9.0 7.88

4 Total Suspended Solids
Gravimetric Method
APHA 2540 D; 23rd Edition, 2017

mg/l 100 20.0

5 Copper as Cu
By AAS Method
APHA 3111 B; 23rd Edition, 2017

mg/l 3 <0.05

6 Fluoride as F
Distillation followed by Spectophotometric
Method APHA 4500 F- C,D; 23rd Edition,
2017

mg/l 2 0.31

7 Total Residual Chlorine
Iodometric Method
APHA 23RD Ed,2017 : 4500Cl, B

mg/l 1 ND

8 Iron as Fe
By AAS Method
APHA 3111 B; 23rd Edition, 2017

mg/l 3 0.48

9 Manganese as Mn
By AAS Method
APHA 3111 B; 23rd Edition, 2017

mg/l 2 <0.05

10 Nitrate as NO3
By UV-Screen Method
APHA 4500 NO3

- B; 23rd Edition, 2017
mg/l 10 8.2

11
Phenolic Compounds as
C6H5OH

Distillation Followed by Spectophotometric
Method
APHA 5530-B, D; 23rd Edition, 2017

mg/l 1 <0.001

12 Selenium as Se
By AAS Method
APHA 3500 Se C; 23rd Edition, 2017

mg/l 0.05 <0.01

13 Cadmium as Cd
By AAS Method
APHA 3111 B; 23rd Edition, 2017

mg/l 2.0 <0.001

14 Cyanide as CN
Distillation Followed by Spectophotometric
Method        APHA 4500 –CN-C,E; 23rd

Edition, 2017
mg/l 0.2 <0.05

15 Lead as Pb
By AAS Method
APHA 3111 B; 23rd Edition, 2017

mg/l 0.1 <0.01

16 Mercury as Hg
By AAS Method
APHA 3112 B; 23rd Edition, 2017

mg/l 0.01 <0.001

17 Nickel as Ni
By AAS Method
APHA 3111 B; 23rd Edition, 2017

mg/l 3 <0.05

18 Arsenic as As
By AAS Method
APHA 3114 B; 23rd Edition, 2017

mg/l 0.2 <0.05

19 Total Chromium as Cr
By AAS Method
APHA 3111 B; 23rd Edition, 2017

mg/l 2 0.34

20 Zinc as Zn
By AAS Method
APHA 3111 B; 23rd Edition, 2017

mg/l 5 0.028

21
Hexavalent Chromium as
Cr+6

By AAS Method
APHA 3500 Cr B; 23rd Edition, 2017

mg/l 0.1 <0.001

22 Vanadium as V
By AAS Method
APHA 3500 V; 23rd Edition, 2017

mg/l 0.2 <0.001

23 Temperature
By Thermometer
APHA 2550 B; 23rd Edition, 2017

⁰C
Shall not exceed 50C
above the receiving
water temperature

28

24 Dissolved Oxygen
Modified Winkler Method
APHA 4500 O. C; 23rd Edition, 2017

mg/l -- 7.4
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25
Biochemical Oxygen Demand
as BOD

Oxygen Depletion Method
IS 3025 ( Part 44 ):2003

mg/l 30 6.3

26
Chemical Oxygen Demand as
COD

Open Reflux Method
APHA 5220 B; 23rd Edition, 2017

mg/l 250 20.0

27 Oil & Grease
Gravimetric Method  (Solvent
Extraction)
APHA 5520 B; 23rd Edition, 2017

mg/l 10 5.2

29 Ammonical Nitrogen as N
By TKN Method
APHA  4500-NH3 C; 23rd Edition, 2017

mg/l 50 1.8

30 Total Kjeldahl Nitrogen as N
By TKN Method
APHA 4500-Norg C; 23rd Edition, 2017

mg/l 100 5.4

31 Sulphide as S
By Methylene Blue  Method
APHA 4500-S  D; 23rd Edition, 2017

mg/l 2 <0.001

32 Free Ammonia as NH3 By Calculation mg/l 10 4.6

33
Particulate Size of Suspended
Solids

Gravimetric Method
APHA 2540 D; 23rd Edition, 2017

µ Shall pass 850
micron IS Sieve <850

34 Bio-assay Test
Evaluating Acute Toxicity
IS 6582 (P-2) 2008

%
90% survival of

fish after 96 hours
in 100% effluent

90% Survival of
Fish after 96 Hrs
in 100% Effluent
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SURFACE WATER QUALITY ANALYSIS REPORT- SEPTEMBER 2020

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 Up)
(with impact of other mines discharge)

4. Method of Sampling : APHA 1060 B
5. Date of Sampling          : 23.09.2020
6. Date of Analysis : 24.09.2020 TO 30.09.2020
7. Sample Collected by : VCSPL Representative in presence of Client’s Representative

Sl.
No

Parameter Testing Method Unit

Standards as
per

IS-2296:1992
Class –‘C’

Analysis Results

SW-1 SW-2

1 Colour (max)
Visual Comparison Method
APHA 23RD Ed,2017 : 2120 B, C

Hazen 300 <5 5

2 pH Value pH  Meter
APHA 23RD Ed,2017 : 4500H+ B

-- 6.0-9.0 7.41 7.28

3 Suspended solids
Gravimetric Method
APHA 23RD Ed,2017 : 2540 D

mg/l -- 44.0 78.0

4 Dissolved Oxygen (minimum) Modified Winkler Method
APHA 23RD Ed,2017 :  2540 C

mg/l 4.0 7.2 7.0

5 Turbidity Nephelometric Method
APHA 23RD Ed,2017: 2130 B

NTU -- 7.0 10.0

6 Chloride (max)
Titrimetric Method
APHA 23RD Ed,2017: 4500Cl- B

mg/l 600 7.6 8.4

7 Total Dissolved Solids
Gravimetric Method
APHA 23RD Ed,2017: 2540 C

mg/l 1500 88.0 102.0

8 BOD (3) days at 270C (max)
IS 3025(P-44) : 1993
RA 2003

mg/l 3.0 BDL BDL

9 Arsenic as As
By AAS Method
APHA 23RD Ed,2017:  3114 B

mg/l 0.2 BDL BDL

10 Lead as Pb(max) By AAS Method
APHA 23RD Ed,2017 3111 B

mg/l 0.1 BDL BDL

11 Cadmium as Cd (max) By AAS Method
APHA 23RD Ed,2017: 3111 B

mg/l 0.01 BDL BDL

12 Hexa Chromium as Cr +6 Diphenyl Carbazide Method
APHA 23RD Ed,2017: 3500Cr B

mg/l 0.05 BDL BDL

13 Copper as Cu (max) By AAS Method
APHA 23RD Ed,2017: 3111 B

mg/l 1.5 BDL BDL

14 Zinc as Zn(max) By AAS Method
APHA 23RD Ed,2017: 3111 B

mg/l 15 BDL BDL

15 Selenium as Se (max)
By AAS Method
APHA 23RD Ed,2017: 3500 Se C

mg/l 0.05 BDL BDL

16 Cyanide as CN (max)
Distillation followed by
Spectophotometric Method
APHA 23RD Ed,2017:  4500 CN- C,D

mg/l 0.05 ND ND

17 Fluoride as F (max)
Distillation followed by
Spectophotometric Method
APHA 23RD Ed,2017: 4500F- C

mg/l 1.5 0.10 0.14

18 Sulphates (SO4) (max) Turbidimetric Method
APHA 23RD Ed,2017: 4500 SO42- E

mg/l 400 0.72 0.91
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19 Phenolic Compounds as C6H5OH (max)
Chloroform Extraction By Colorimetric
Method
APHA 23RD Ed,2017: 5530 B,D

mg/l 0.005 BDL BDL

20 Iron as Fe (max)
By AAS Method
APHA 23RD Ed,2017: 3500Fe, B

mg/l 0.5 0.41 0.051

21 Nitrate as NO3, (max) By UV-Screen Method
APHA 23RD Ed,2017: 4500 NO3

- E
mg/l

50 1.6 1.3

22 Anionic Detergents (max) Anionic Surfactants as MBAS
APHA 23RD Ed,2017: 5540 C

mg/l
1.0 ND ND

23 Total Coli form By Multiple Tube Fermentation
Technique
APHA 23RD Ed,2017: 9221 B

MPN/
100 ml 5000 1200.0 1800.0

Reviewed By Approved By
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Ref : Envlab/20/R-4634 Date : 10.10.2020

DUST FALL ANALYSIS REPORT- SEPTEMBER 2020

1. Name of Client : M/s FERRO ALLOYS CORPORATION LIMITED , BHADRAK
2. Name of the Project    : OSTAPAL CHROMITE MINES , KALIAPANI, JAJPUR
3. Sampling Location    : DF1- Near Roof Top of  Office Building
4. Date of Sampling      : 22.09.2020
5. Sample Collected by : VCSPL Representative in presence of Client’s Representative

SL.No. Parameters
Unit

(mg of deposit per square
meter per day)

Analysis Result

DF1

1 Mercury as Hg mg/m2d ND
2 Nickel as Ni mg/m2d ND
3 Cobalt as CO mg/m2d ND
4 Arsenic as As mg/m2d ND

Reviewed By Approved By
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Ref : Envlab/20/R-4630 Date : 10.10.2020

SOIL QUALITY ANALYSIS REPORT- SEPTEMBER 2020

1. Name of Client : M/s FERRO ALLOYS CORPORATION LIMITED , BHADRAK
2. Name of the Project       : OSTAPAL CHROMITE MINES , KALIAPANI, JAJPUR
3. Sampling Location : S1 :  East Side Quarry

S2 :  West Side Quarry
S3 :  North Side Quarry
S4 :  South Side Quarry

4. Date of Sampling          : 23.09.2020
5. Date of Analysis : 24.09.2020 to 25.09.2020
6. Sample Collected by : VCSPL Representative in presence of Client’s Representative

Sl. No. Name of the Parameters Unit Testing Method
Analysis Result

S1 S2 S3 S4

1 Mercury as Hg mg/kg
EPA 3050B, 7000B

Rev 02, 1996
ND ND ND ND

2 Nickel as Ni mg/kg
EPA 3050B, 7000B

Rev 02, 1996
ND ND ND ND

3 Cobalt as CO mg/kg
EPA 3050B, 7000B

Rev 02, 1996
ND ND ND ND

4 Arsenic as As mg/kg
EPA 3050B, 7000B

Rev 02, 1996
ND ND ND ND

BDL Value : Ni <50 mg/kg, Co< 10 mg/kg, As < 10 mg/kg, Hg <10 mg/kg

Reviewed By Approved By
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Ref : Envlab/20/R-4633 Date : 10.10.2020

FUGITIVE EMISSION ANALYSIS REPORT- SEPTEMBER 2020

1. Name of Client : M/s FERRO ALLOYS CORPORATION LIMITED , BHADRAK
2. Name of the Project : OSTAPAL CHROMITE MINES , KALIAPANI, JAJPUR
3. Sampling Location : F1- Near Mines Ore Plot Area

F2- Near COB Plant Area
F3- Near Mines Loading & Unloading Point

4. Method of Sampling : IS  5182(P-5) 1975 RA 2014

5. Date of Sampling : 24.09.2020
6. Date of Analysis : 25.09.2020
7. Sample Collected by : VCSPL Representative in presence of Client’s Representative

SL.
No.

Test Parameters Test Method Unit
Analysis Result

F1 F2 F3

1
Suspended Particulate
Matter as SPM

IS 5182 (P-4)1999
RA 2014

Gravimetric Method
µg/m3 124.0 228.0 178.0

Reviewed By Approved By



OSTAPAL CHROMITE MINES
FERRO ALLOYS CORPORATION LTD, BHADRAK Environmental Monitoring Report

Visiontek Consultancy Services Pvt. Ltd.
Bhubaneswar.

Annexure-7

SOIL QUALITY ANALYSIS REPORTGROUND WATER LEVEL MONITORING
REPORT

Annexure-8

64



Visiontek Consultancy Services Pvt. Ltd.
(An Enviro Engineering Consulting Cell)

Plot No.-M-22&23, Chandaka Industrial Estate, Patia, Bhubaneswar-751024, Dist-Khurda, Odisha Tel.: 7752017905
E-mail : visiontek@vcspl.org, visiontekin@gmail.com, visiontekin@yahoo.co.in, Visit us at: www.vcspl.org

Committed For Better Environment

Ref : Envlab/20/R-4632 Date : 10.10.2020

GROUND WATER LEVEL REPORT- SEPTEMBER 2020

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          : 23.09.2020
4. Sample Collected by : VCSPL Representative in presence of Client’s Representative

SL.No. Locations Unit Analysis Result
1 Bore well Near Workshop of Mines mt/bgl 11.2
2 Bore well Near Main Gate of OCM mt/bgl 10.4
3 Open Well Near Ostia Village mt/bgl 3.4
4 Open Well Near Ostapal Village mt/bgl 5.1

5
Tube well inside Shiva Temple of
the Village Gurujanga

mt/bgl 10.4

6
Tube well outside Shiva Temple of
the Village Gurujanga

mt/bgl 10.8

7 Eastern side of the Quarry (PZ-1) mt/bgl 4.4
8 Southern side of the Quarry (PZ-2) mt/bgl 3.8
9 Watstern side of the Quarry (PZ-3) mt/bgl 4.2

Reviewed By Approved By
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Ref : Envlab/20/R-4631 Date : 10.10.2020

NOISE QUALITY ANALYSIS REPORT- SEPTEMBER 2020

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          : 23.09.2020
4. Sample Collected by : VCSPL Representative in presence of Client’s Representative

Location
ID

Location

Ambient

Result in dB (A)
Day Time

(6.00 am to 10.00pm)
Night Time

(10.00pm to 6.00 am)
N1 Open Cast Quarry 72.0 68.0
N2 COB Plant 68.0 62.0

N3 Mines Loading & Unloading 73.6 70.0

AMBIENT NOISE LEVEL STANDARD

Category Area/Zone
Limit in dB (A)

Day Time
(6.00 am to 10.00pm)

Night Time
(10.00pm to 6.00 am)

Industrial Area 75 70
Residential Area 55 45

Commercial Area 65 55

Silence Zone 50 40

Reviewed By Approved By
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