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1.1 ' Introduction
Hindalco Industries Limited (Hindalco) is one among the flag ship

companies of the Aditya Birla Group of Industries and is one of the largest
corporate groups in India. This group is a leading manufacturer of Aluminum in
India, having integrated facilities encompassing bauxite, mining, refining and
smelting to achieve Aluminum.

Various processing units of Hindalco are strategically located in different parts
of the nation to achieve optimum benefits. Over the past few decades the
group has grown multifold in its production capacities, product mix and
diversification in mining. The Chhattisgarh Environment Conservation Board
(CECB) granted permission for establishing the Bauxite mine to Hindalco at
block Tatijharia, Kudag and Samri mines in Balrampur District of Chhattisgarh
State.

HINDALCO INDUSTRIES LTD. awarded the work to M/s ANACON
LABORATORIES PVT. LTD. NAGPUR (ALPL) for carrying out monitoring of
parameters for assessing pollution levels and preparation of monthly report
(July-August-September-2020) as per the requirement of Chhattisgarh
Environment Conservation Board (CECB) and Ministry of Environment Forest
and climate change (MoEF & CC) for Tatijharia mining lease in Balrampur
District, Chhattisgarh State.

1.2 Background Information of TatijhariaMine

Hindalco was granted Tatijharia Bauxite mining lease over an area of
1218.762hec.inTatijharia, Post Jamira, Tehsil Samri of Balrampur district,
Chhattisgarh on 25/06/1998 for a period of 20 years. As per the Mines and
Mineral (Development and Regulation) Amendment Act, 2015, Tatijharia lease
has been extended up to 30 years i.e 24/06/2048. The mining operations were
started on 01/04/2004. The production canacity of Tatijharia bauxite mine is
4.0 Lakh Tone/Year.
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1.3 Salient Features of Tatijharia BauxiteMine

The deposits occur in Tatijharia block, Post Jamira Tehsil Samri of Balrampur
district. This deposit has been identified as one of the resources to cater the
raw material requirements of the Hindalco Alumina refinery at Renukoot, Uttar
Pradesh. The salient features of the project are presented below:(Table-1)

Table 1
Salient Feat ¢ Tatiiharia Bauxite Mi
S.No. | Particulars Details o
| 1. | Survey of India Toposheet No. | 64 M /15 = 2
2. | Latitude 23921' 02"N to 2324 15N
3. | Longitude 8354’ 50"E to 83°56' 30"E 8
4. | Elevation ! 1282-m above Mean Sea Level

1 " 0
Climatic Conditions Annual maximum temperature : 30.3°C

5. : Annual minimum temperature : 17.7°C
| (RS p_er i ﬁ}meKapur} Ave::l:ge _annu;:l rainfaﬁr 1401.1 mm
6 Mining lease area 1218.762hec. '
7. Method of mining Open cast (Semi-Mechanized)
| Vg Mode of transportation Trucks
g, Land use a Agricultural and Barren land
10. | Nearest Road Samri to Kusmi (17 km)
11. | Nearest Airport Ranchi (143.56 km, E) |
12. | Nearest Town Ambikapur (127 km, SW) |

1.4 Environmental Monitoring

Regular monitaring of environmental parameters is of immense importance to
assess the status of environment during mining operation. With the knowledge
of baseline conditions, the monitoring program will serve as an indicator for
any deterioration in environment conditions due to mining operation of the
project. Suitable mitigation steps will be taken in time to safeguard the
environment, based on monitoring reports. Monitoring is impprtaﬁt in the
control of pollution since the efficiency of control measures can only be
determined by monitoring.

In order to find out impact of mining activity on sensitive receptors, it is
necessary to monitor Environmental Quality to know ground level
concentrations of pollutants within and around the mining lease area,
accordingly Hindalco Industrle% through ALPL has been monitoring at the
following locations air, water and Noise quality on monthly basis during these
months (Table 2).

ﬁ
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1.5 ‘-Air Environment
1.5.1 Ambient Air Quality Monitoring

Ambient Air Quality monitored at 8 locations in the core zone and buffer zone
with reference to Tatijharia mine lease area shown in (Fig. 1).

Table 2
I : f Ambient Air Quality Monitoring (AAQM)
(1218.762 hec.)

f. :;'. (Core Zone) ::;. r Buffer Zone
: 1 | Piprapat/Nr.Mining Area 5 | Kutku Village/Nr.V.T.Center
. :
| 2 | Betpani | 6 | Sairaidh CEﬂ‘!EQS
3 | Virhorepat .7 | Rajendrapur/Nr.Mining Area
4 | Tatijharia Village/Nr.Weigh Bridge J 8 | Dumerkholi/Nr.Mining Area

The sampling stations are selected at the above mentioned locations, in
downwind and upwind directions of the mining site in the core zone and buffer
zone. ALPL is carrying out regular monitoring for PMys PM:s, SOs, NOx and Pb,
Hag, As and Cr above Ambient Air Quality Monitoring (AAQM) locations. The dust
fall rate was measured in the mining area (BKB campus) and Tatijharia village
during July-2020 to September-2020. The AAQM sampling sites are selected
considering seasonal variation in wind speed and wind direction.

1.5.2 Sampling Duration and Frequency

Ambient air quality monitoring was carried out for the parameters PM;g, PM. s,

SO;, NOx and Pb, Hg, As and Cr from July-2020 to September-2020 as per
CPCB norms.

Data is compared with the present revised standards mentioned in the latest
Gazette Notification of the Central Pollution Control Board (CPCB) (November-
18, 2009), and as per consent conditions mentioned in consent letter.
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1.5.3 MONITORED PARAMETERS AND FREQUENCY OF SAMPLING
Methods and Instruments used forSampling

The air samples were analyzed as per methods specified by Central Pollution
Control Board (CPCB).

The levels of Particulate Matter (PMyo), Sulphur Dioxide (SO ), Oxides of Nitrogen
(NOx), Pb, Hg, As and Cr were monitored for establishing the baseline status. PMyp
was collected with the help of Respirable particulate sampler operating 24 hours by
drawing air which passes through the cyclone at the rate of 1.0 -1.3 m?/min which
collects the particles less than 10 ym diameter over glass fiber filter paper. The
dust deposited over the filter paper is measured as PMys and the smaller
particulates from PM:s are collected into the membrane filter paper. The dust fall
rate was measured using dust fall jar. The jar was exposed for one month in the
mining area and (BKB campus) Tatijharia village during July-2020 to September-
2020. The jar was filled with 2 lit of distilled water. The water in the jar is mixed
with copper sulphate solution (0.02 N solutions) to prevent any growth of algae.
The water level in the jar is constantly maintained in such a way that 2 lit of water
is always retained. The measurement techniques used for various pollutants and
other details are given in (Table3).

Table 3
MONITORED PARAMETERS AND FREQUENCY OF SAMPLING
"Parameters Sampling frequency

Suspended Particulate Matter | 24 hourly sample twice a week for Three months

Respirable Particulate Matter | 24 hourly sample twice a week for Three months

Particulate Matter 2.5 24 hourly sample twice a week for Three months
Sulphur dioxide (S0,) 24 hourly sample twice a week for Three months
Oxides of Nitrogen (NOy) 24 hourly sample twice a week for Three months

8 hourly samples for 24 hour twice a week for

Pb, Hg, As, Cr three months
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Table 4.0
Measurement Techniques for various pollutants
| ok Parameter Technique bcotiitiion R“i“i:u;:
No. | s Protocol Eportanie
Value(pg/m?)
1 Suspended Respirable Dust Sampler 1S-5182 ' 5
" | Particulate Matter | (Gravimetric Method) (Part - 23) =1
2 Respirable Respirable Dust Sampler 1S-5182 B
* | Particulate Matter | (Gravimetric Method) (Part-23)
3 Particulate Matter | Respirable Dust Sampler USEPA-40 5
IS (Gravimetric Method) (Part-50)
, e 15-5182
4, | Sulphur Diexide Modified West and Gaeke . (Part - 11) 4 2
5. | Oxide of Nitrogen | Jacob B&Hochheiser Method | {;E&SEB&“ 4
6. | Pb, As, Hg, Cr Acid Digestion Method EPA Method 0.1
7. | Dust Full Gravimetric prféfﬁ 5
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1.6 Meteorology: Wind Pattern

The data of wind pattern collected during the study period (July-August-September-

2020) indicates that the wind was blowing predominately from (SW and SSW)

directions, during study period.

Wind Frequency Distribution Data

Directions [
Wind Classes
(m/s)
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05-21

2.1- 3.6

3.6- 5.7

5.7-8.8

88-11.1

>=11.1

Total (%)

348.75-11.25

0.002721

0.004082

0000000

0.000000

0.000000

0.000000

0.006803

11.25 - 33.75

0.005442

0.000000

C.001361

0.000000

0.000000

0.000000

0.006803

33.75 - 56.25
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0002721

0.002721

0.000000

0.000000

0.024490
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0.013605

0017687

0.002721

0.000000

0.000000

0.055782
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0.013605

0.010884

0:.012245

0.001361

0.000000

0.000000

D.038095

101.25 - 123.75

0023129

0008163

0.006803

0.001361

0.000000

0.000000

0.039456

123.75- 146.25

0.035374

0.014966

0.008163

0.004082

0.000000

0.000000

0.062585

146,25 - 168.75

0.036735
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0.0040382

0.001361

0.000000

0.000000

0.065306
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0.000000

0.000000

0.000000

0.088435

—
]
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0.111565

0.035374
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0.000000

0.000000

0.000000

0.151020

i
T

21375 - 236.25

ba

236.25 - 258.75

0. 100680

0.036735

0016327

0.000000

0.000000

0.000000

0.153741

0.039456

0.031293

0.014966:

0.000000

0.000000

0.000000

0.085714

i
i

258.75 - 281:25

0.046259

0.031293

0.023129

0.004082

0.000000

0.000000

D.104762

S

281.25- 303.75

0.023129

0.031293

it
L

303.75 - 326:25

0.010884

0.0231 2‘.-?“

0.009524

0.002721

0.002721
0.000000

| 0.000000

0.000000 |

0.000000

0.000000

Sooases
| 0.036735

ot
&

326.25 - 348.75

0.002721

0.006803

0.002721

0.000000

0.000000

0.000000

0.012245

Sub-Total

0.546939

0.303401

0.353352

0.020408

0.000000

0.000000

0.957283

Calms

0.001359

Missing/Incomplete

0.001359

Total

1.000000

Summary of Wind Pattern

Season

First

Predominant
Wind Direction

Second

Predominant
Wind Direction

Calm Condition

July-August-Sept-2020

SW (15.4%)

A RT A S &T
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SSW (15.1%)

0.14%
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Figure.02: Wind Class Frequency Distribution (July-August-September-2020).
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Statistical Analysi
i Month & | PM-10 | PM-25| SO: NO, Fb Hg As Cr
Location ¥ 1 3 3 3 3 i L 3
b (pgfmy | o) | (pgim?) | (pgim) | (ugim®) | (pgderl | (oglol) | (psimT)
Core Zone
Tatifharia Village/ July-2020 | 483 17.3 6.8 189 0.014 ND ND ND
atijharia Village = :
Nr.Weigh Bridge Aug-2020 | 51.6 18.2 7.6 214 0.016 ND N NG
Sepi-2020 | 548 216 B4 23.9 0.018 ND ND ND
july-2020| 53.7 216 B 214 0.016 ND ND N
Piprapat/ .
o Aug-2020 | 56.2 239 81 23.7 0.019 ME ND N
Nr. Mining Area
Sept-2020 | 58.1 247 B9 24.6 0.021 ND ND N
July-2020| 47.1 162 6.1 17.3 0.013 ND ND ND
: Aug-2020| 49.7 17.4 b4 182 0.mz ™D ND N
Virhorepat
Sept-2020 | 493 18.2 A8 19.4 D016 | ND ND N
July-2020| 52.6 184 6s 18.2 0.017 ND MD WD
) Aug2020| 539 19.1 7.3 198 | 0.021 ND ND ND
Betpani =
Sept-2020 | 542 | 217 | 7.1 212 | 0014 | ND | ND ND
100 60 B0 80 | 6.0
CPCB Standards (@4 hrs) |24 hes) | (24hrs) | @ahesh | Qahes) | T | tansuan =
Minimum 471 | 16.2 61 | 173 | 0.013 — — —~
Maximum 581 24.7 5.9 24.6 0.021 - - -
Average = 52.5 19.9 7.3 20.7 0.017 - n -
95% le 57.7 245 8.8 24.4 0.021 s - —

» The Average Concentration of PMin within the Core Zone of Tatijharia Lease is 52.5ug/m?.

« The Average Concentration of PM:swithin the Core Zone of Tatijharia Lease is 19.9ug/m?,

« The Average Concentration of SO: within the Core Zone of Tatijharia Lease is 7.3ug/m?.

« The Average Concentration of NOx within the Core Zone of Tatijharia Lease is 20.7pg/m’.

+ The Average Concentration of Pb within the Core Zone of Tatijharia Lease is (.017pg/m?.

Conclusion; -The Average Concentration within the Core Zone of Tatijharia Lease
during this period (July-August-September-2020). It is within permissible limits as per

CPCB Standards.
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Location | Month & | PM-10 | PM25 | SO: NO. Pb . Hg As Cr
Year | qug/md) | (ugim®) | (gm®) | (ug/m® | (wgim?) | (ugimd) | gim®) | (ugimd
Buffer Zone

KutkuVillage | July-2020 48.9 i6.4 6.8 17.1 0.016 ND ND ND
NV Aug2020 | 462 16.9 7.3 16.7 0.017 ND ND ND
TCenter  [eovoon | 483 | 162 | 58 161 | 0013 | ND | ND ND
Sairaidh July-2020 | 438 149 5.2 16.4 ND ND ND ND
Campus Aug-2020 | 54.1 17.3 7.6 16,9 ND ND ND ND
Sept-2020 | 54.8 18.3 8.1 19.4 ND ND ND ND
Rajendrapur/ | July-2020 | 53.1 182 7.3 18.6 0.014 ND ND ND
Nr.Mining Aug-2020 56.1 21.7 94 18.3 0.016 ND ND WD
ea Sept-2020 | 549 183 9.4 217 | 0021 ND ND ND
Dumerkholi/ | July-2020 | 572 21.6 6.4 21.7 0.018 ND ND ND
Nr.Mining | Aug-2020 | 514 17.2 71 162 | 0014 ND ND ND
i Sept:2020 | 517 | 214 6.2 169 | 0018 | ND | ND ND
CPCB Standards uﬁrﬂ inﬂliu} {E;E.rsl i!:ﬂ hrs) {mL e i tanﬂan 5
Minimum 43.8 14.9 52 16.1 0.013 = i -
Maximum 57.2 21.7 9.4 21.7 0.021 — . -
Average 5L7 18.2 7.2 18.0 0.016 - — s

98% le 57.0 21.7 9.4 21.7 0021 | - = -

CPCB Standards.

¢  The Average Concentration of PMirwithin the Buffer Zone of Tatijharia Lease is 51.7ug/m’.
» The Average Concentration of PMz swithin the Butfer Zone of Tatijharia Lease is18 2ug/m”.
+ The Average Concentration of SO: within the Buffer Zone of Tatijharia Lease is 7. 2ug/m?.

+ The Average Concentration of NOx within the Buffer Zone of Tatijharia Lease is 18 Dug/m?.
» The Average Concentration of Phwithin the Buffer Zone of Tatijharia Lease is 0.016ug/m®.

Conclusion: -The Average Concentration within the Buffer Zone of Tatijharia Lease
during this period (July-August-September-2020). It is within permissible limits as per
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Tatijharia Lease (Core Zong):-

1.6 Ai li
Ambient air quality has been generated as per NAAQS 2009 for the month of July-August-
September-2020. PM1o, PMzs, SO2& NOx, The values obtained were then compared vis-
a-vis the standards prescribed by CPCB for Industrial/ Rural / Residential uses.

1.6.1 Presentation of Results:

The summary of Ambient Air Quality monitoring results from July-2020 to September-
2020 are presented in detail in Table 4.0. 98th percentile, maximum and minimum values
etc. have been computed from the collected raw data for all the AAQ monitoring station.
The data has been compared with the standards prescribed by Central Pollution Control
Board (CPCB)/NAAQS for residential and rural zone.

. Particulate Matter-PM1o:

The minimum and maximum concentrations for Particulate Matter-PMio were recorded as
47 1pg/m? and 58.1ug/m® at Virhorepat and Piprapat/Nr. Mining area respectively. The
average concentration of PMiowas 52.5ug/m®.

. Particulate Matter-PMa:s:

The minimum and maximum concentrations for Particulate Matter-PMz s were recorded as
16.2ug/m® & 24.7pg/m® at Virhorepat and Piprapat/Nr. Mining area respectively. The
average concentration of PMzswas 19.9ug/m”.

The minimum and maximum for SOz concentrations were recorded as 6.1ug/m® and 8.9
pg/m? respectively. The minimum concentration was recorded at Virhorepat and maximum
concentration was also recorded at Piprapat/Nr. Mining area location. The average
concentration SOz2was 7.3ug/m”.

The minimum and maximum for NOx concentrations were recorded as 17.3pg/m® and
24.6pg/m*. The maximum concentration was recorded at Piprapat/Nr. Mining area and the
minimum concentration was also recorded at Virhorepat location. The average
concentration of NOxwas 20.7ug/m’,

ABEP R NIRRT F A TR e A R i S T
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E. Lead (Pb):

Maximum Lead detected in PMio samples was ﬂ.ﬂzwgfma at Betpani and the minimum
lead in PM1o sample was 0.013 pg/m’ also detected at Virhorepat location. No lead could
be detected in PMz.s samples at any of the Ambient Air samples at any of the locations.

F. Mercury(Ha):

Mercury was not detected at any of the locations in PMio samples as well as PMzs

Samples.

G. Arsenic (As).

Arsenic was not detected at any of the locations in PMio samples as well as PMzs

Samples.

Samples.

Chromium was not detected at any of the locations in PM1w samples as well as PM:zs
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B NOx (ug /m3)
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‘ 0.40
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M Pb {ug /m3)
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CPCB Minimum Maximum Average 98%le.
Standards " l
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Tatijharia Lease (Buffer Zone):-

Ambient Air Quality;

Ambient air quality has been generated as per NAAQS 2009 for the month of July-August-
September-2020. PM1o, PMzs, SO2& NOyx, the values obtained were then compared vis-a-
vis the standards prescribed by CPCB for Industrial/ Rural / Residential uses.
Presentation of Resulits:

The summary of Ambient Air Quality monitoring results from July-2020 to September-
2020 are presented in detail in Table 4.0. 98" percentile, maximum and minimum values
etc. have been computed from the collected raw data for all the AAQ monitoring station.
The data has been compared with the standards prescribed by Central Pollution Control
Board (CPCB)/NAAQS for residential and rural zone.

Particulate Matter-PM1o:

The minimum and maximum concentrations for Particulate Matter-PM1o were recorded as
43.8ug/m® and 57.2ug/m* at Sairaidh Campus and Dumerkholii Nr.Mining Area
respectively. The average concentration of PMsowas 51.7ug/m?.

Particulate Matter-PMzs:
The minimum and maximum both concentrations for Particulate Matter-PMzs were

recorded as 14.9ug/m? & 21.7pg/m? at Sairaidh Campus and Rajendrapur/Nr. Mining area
location. The average concentration of PMzswas 18.2ug/m".

Sulphur Dioxide (SO3):
The minimum and maximum for SO concentrations were recorded as 5.2pg/m’and
9.4pug/m? respectively. The minimum concentration was recorded at Sairaidh Campus and
maximum concentration was also recorded at Rajendrapur/Nr. Mining area location. The
average concentration of SOzwas 7.2ug/m’,

Ni Oxide(NOx):
The minimum and maximum for NOx concentrations were recorded as 16.1pg/m® and
21.7ug/m?® at Kutku Village location & Rajendrapur/Nr. Mining location respectively. The
average concentration of NOx was 18.0ug/m®
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M. Lead (Pb):

Maximum Lead detected in PMio samples was 0.021ug/m® at Rajendrapur/Nr. Mining

location and the minimum lead in PM1io sample was not detected at Sairaidh Campus

location.

No lead could be detected in PMz s samples at any of the Ambient Air samples at any of

the locations.

N. Mercury(Ha):

Mercury was not detected at any of the locations in PMis samples as well as PMas

Samples.

O. Arsenic(As):

Arsenic was not detected at any of the locations in PM1w samples as well as PMzs

Samples.

Samples.

Chromium was not detected at any of the locations in PM1o samples as well as PMzs




Hindalco Industries Limited
TatijhariaMiningEnvironmentalStatus
Report for July-2020 to September-2020

m PM-10 {jsg /m3) 1

B PM-2.5 {pg /m3}

ES02 (g /m3)




Hindalco Industries Limited Details
TatijhariaMiningEnvironmentalStatus of
Report for July-2020 to September-2020 Salient
Features
@ NOx (ug /m3)

B Pb (g /m3)

WPM-10 (g /m3) @ PM-2.5 g /m3)
B 502 (ug fm3) B NOx (g /m3)

CPCH Minirmum Maximum Average 98%le,

Standards
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Noise Environment

The Director General of Mines Safety in its circular No. DG (Tech)/18 of 1975,
has prescribed the noise level in mining occupations (TLV) for workers, in an 8
hour shift period with unprotected ear as 90 dB(A) or less. There will be some
noise sources in mines, which produce noise levels above 90 dB(A), however, the
workers are not expected to be exposed continuously for 8 hours. In order to
maintain this statutory requirement Noise monitoring has been carried out in and
around the mining lease area.

Waork zone noise level in the mining area shall increase due to blasting
excavation and transportation. The impacts due to the mining activities on the
noise levels shall be negligible if all the precautions for the elimination of the
noise are taken. The mining activities will be undertaken during daytime only.
The daytime equivalent noise levels, when all the machineries are in operation,
shall be minimized as the machineries have been provided with noise control
equipment. Noise monitoring carried out on monthly basis at eight locations
namely core and buffer zone.

Identification of sampling locations

Noise at different noise generating sources has been identified based on the
activities in the village area and ambient noise due to traffic.

The noise monitoring has been conducted for determination of ambient noise
levels in the mining area and villages. The noise levels at each location were
recorded for 24 hours,

Method of Monitoring

Sound Pressure Level (SPL) measurements were monitored at eight locations.
The readings were taken for every hour for 24 hours. The day noise levels have
been monitored during 6 am to 10 pm and night levels during 10 pm to 6 am at
eight locations within 10-km radius of the study area.

Noise level monitoring was carried out continuously for 24 hours with one hour
interval starting at 06.00 hrs to 06.00 hrs next day.

Noise levels monitored during day and night at 8 locations are found to be below
the stipulated standard of CPCB as for Industrial area as 75dB(A) and 70dB(A)

for day and night respectively as given-in (Table7).
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Instrument used for monitoring
Noise levels were measured using integrated sound level meter Model no. HTC-

SL-1352. This instrument is capable of measuring the Sound Pressure Level

(SPL), Leq.
Table7
Noise Emission Monitoring Report
MNoise-dB(A)
SR. NO. LOCATION Month =
Day Night
Time Time
Core Zone
July-2020 472 38.1
1 Tatijharia Village/Nr.Weigh Bridge AMgust-Z000 i, 415
September-2020 52.1 39.8
| July-2020 51.9 426
2 Piprapat/Nr. Mining Area August-2020 | 43.8
- September2020 | 547 | 416
Buffer Zone
_ July-2020 56.2 416
I s 8 August-2020 57.3 29
Gopatu/ Near Weigh bridge e e = ———
September-2020 57.1 429
July-2020 471 37.3
2 Rajendrapur/Nr.Mining Area August-2020 51.7 39.2
September-2020 49.3 37.1
CPCB Standards
Industrial Area 75 70
Residential area 5b 45

Conclusion: -The Noise Monitoring Results at Tatijharia Lease during this period (July-
August-September-2020), it is within permissible limits as per CPCB Standards.

Table 8
HEMM Spot Noise Level Monitoring
Unit: dB(A)
sl. July-2020 Aug-2020 Sept-2020
Nao: Location
Min. Max. Min. | Max. Min. Max.
1. | Piprapat/Nr.Mining Area 51.6 617 | 547 | #82 482 57.3
2. | Tatijharia Village/
Nr.Weigh Bridge 53.8 7.1 58.1 71.6 56.1 /A9

e T —

T Y N e e———

o
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Table 9

Report of Dust Fall Rate
(September-2020)

TEST RESULTS
September-2020 |
Sr. No. Location
Rate (MT/km*/Month)
L Piprapat/Near Mining Area 19.46
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2.0 Water Quality
The existing status of water quality for ground water and surface water was
assessed by collecting the water samples from underground wells from the
piprapat/Nr.mining area.

The purpose of the study is to assess the water quality characteristics for
critical parameters, evaluate the impacts on agricultural productivity, habitat
conditions, recreational resources and aesthetics in the vicinity and

identification of impact on water guality by this project and related activities.

The physico-chemical analysis of water samples collected during the study
period Is given in (Table-9 and Fig.5). The overall water quality found to be
below the stipulated standards of IS 10500-2012 for ground water & found to
be fit for drinking purpose for tested parameters. Thus the impacts due to
mining activities have been found to be insignificant.

The drinking water is supplied by the tankers from for-away sources. Hence,
additional care now be taken to chlorinate the tankers before leaving the
supply source.
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Table 9
Reporton C i ion of Ground Water
(September - 2020)
Licatinie GW1) Piprapat/Near Mining Area

Sample Source:-Borewell Water

TEST RESULTS
As per 1S 10500 : 2012
Sr.No. Test Paramater Measurement Unit|  Test Method Rk itar = Spavicaen) | st ibasubl
Acceptable ‘Parmissible
Lirmit Limit
1. pH value IS 3025 (Part 11) 651085 | Norelasation | 7.41at25C
2. [Turbidity NTU IS 3025 (Part 10) 1 5 0.2
3. Colour Hazen units IS 3025 (Part 4) 5 15 1
4. Odour - IS 3025 (Part 5) Agreeable Agreeable Agresable
5. [Taste = IS 3025 (Part 8) Agreeable Agreeable Agreeable |
6. |iron (as Fe) mgh IS 3025 (Part 2) 1.0 No relaxation 0.19
7. [Free residuat chlonne mgil 153025 (Part 26) Min. 0.2 1 E EH—
8. [Total dissolved solids mgl IS 3025 (Part 16) 500 2000 473
9. Fuuorde(asF) mgA 1S 3025 (Part 60) 1.0 15 026
10. Cyanide (a5 CN) mgll IS 3025 (Part 27) 0.05 No relaxation <0.005
11. Chioride {as Cl) migh IS 3025 (Part 32) 250 1000 5176
12. [Total Alkalinity (as Cat04) mgh IS 3025 (Part 23) 200 600 138.94
13. [Total hardness (as CaCO3) migh IS 3025 (Part 21) 200 600 172.35
14. [Caltium (as Ca) mg IS 3025 (Part 40) 15 200 4829
15. Magnesium (as Mg) mg/l IS 3025 (Part 46) 30 100 12.57
16. Sulphate (as SOu) mgh IS 3025 (Part 24) 200 400 2643
17. MNitrate {as NO,) migh APHA Meathod 45 Nao refaxation 12.57
18. KCopper (as Cu) ma/ IS 3025 (Part 2) 0.05 15 <0.03
19. Manganese {as Mn) mg 15 3025 (Part 2) 01 0:3 = 0.05
20. Mercury (as Hg) mall 15 : 3025 (Part 48) 0.001 Na relaxation < 0.0005
21. [Cadmium (as Cd) magfl IS : 3025 (Part 41) 0.003 No refaxation < 0.001
22. [Belenium (a5 Se) mgfl IS : 3025 (Parl 56) 0.m Mo refaxation < 0.001
23. Arsenic (as As) mg/l IS : 3025 (Part 37) 0.01 No refaxation <0.01
24, |Aluminium (as Al) mgh IS : 15302 0.03 0.2 = 0.005
25. Lead (as Pb) mafl IS : 3025 (Part 47 .01 No relaxation < 0.001
26 Zinc (as 2n) magil IS 3025 (Part 2) 5 15 12
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: 7= As per IS 10500 : 2012 }
Sr. Measurement (Drinking Water - Specification
I No | TestParameter Unift Test Method ~ Aocegiabie | Penmisshils Test Result
Limit Limit
27_INickel (a5 Ni) mgi IS 3025 (Part 2) 0.02 No relaxation <001
28 [Total Chromium (g2 Cr) mg/ 1S 3025 {Pan 2} 0.05 Mo refaxation < 0.03
| 28, Barium (as Ba) migfl Annexure Fof IS 13428 0.7 Mo relaxation <001
30. Ammonia(ash) mgfl IS 3025 (Part 34) 0.5 No relaxation =01
31. Sulphide {as H:5} mg/l IS 3025 (Part 29) 0.05 No relaxation <0.03
32_ [Chioramines (as Cl) mgi IS 3025 (Part 26) 4.0 Norelaxation | <005
33. Molybdenum (as Mo) | gl 18 3025 (Part 2) 007 No rejaxation = (.001
34 Silver (as Ag) | g/l Annexure Jof 1513428 01 | Norelaxation | <0001 |
35, f;é";;‘mmﬁw Spliaegls ug/ USEPA 508 0.5 No relaxation <0.03
36. Boron (as B) gl IS 3025 (Part 2) 0.5 24 < 1.1
37, Mineral Qil =||! mayl IS 3025 (Par 39) 05 No refaxation < 0.001
38. [Tri Halo Methane TR R W ot 24D
abﬂggnufg_rm oeeREe— uﬂ.1 } !:10 relaxation Absant
ibromochloramethana i, o relaxation Absent
c: Bromadichioromethane gl AEEW-fE32 0.06 No relaxation Absent
d.Chlorofarm S No retaxation Absant
39 ;';Eg‘:ﬁ";g‘f_l?’m““m gl 13025 (Part43):1001 | 0001 | 0,002 < 0.001
40. gﬁggﬁgsm mal! IS 13428:2005 (Ammex )| 0.2 1.0 <001
4 rﬁéﬂgﬁﬁgﬁr“ b USEPA - 550 0.1 No relaxation | <0.03
42. [Total coliform Per 100 m 15.15185 Absent Absent Absent
43. [Escherichia coll | _Per100mi IS15185:2016 |  Absent Absent Absent
As per IS 10500 : 2012
::_ Test Parameter Measurement | Test Method [Ei nking Water- | Test Result
- Specification)
44.| Pesticides residues
i._| Alpha-HCH pgf USEPA 508 0.07 <001
ii. Beta HCH g/l USEPA 508 0.04 =0.03
lil. Delta- HCH ugll USEPA 508 0.04 < 0,03
v, Nachlﬂr_ ugfl USEPA 508 20 =003 |
V. Aldrin / Dieldrin pgfl USEPA 508 0.03 <003 |
vi. | Atrazine pg/l USEPA 1657 2 <003 |
Vi, Butachlor pafl USEPA 508 125 <0.03 |
wiii. Chiorpyrifos ugi USEPA 1657 30 <003 |
i, DOT and its Isomers Tell USEPA 508 1 =0,03 |
X. | Gamma - HCH (Lindana) ugll USEPA 508 7 <003 |
xi. | 2,4-Dichlorophenoxyacetic acid ug/l USEPA 1657 30 <0.03
i, Endosulphan pg/ USEPA 508 0.4 =0.03 |
xiii. | Ethion pgi USEPA 1657 3 <003 |
Xiv. | Isoproturon ug/l USEPA 1657 § <0.03 |
xv. | Malathion g/l USEPA 1657 180 <003 |
xvi. | Methyl Parathion ug/l USEPA 1857 0.3 <0.03
xvii, | Monocrotophos pall USEPA 1857 1 < 0,03
feviii, | Phorate pgh USEPA 1657 . <003

NOTES:®Please see wetermark 'Onginal Test Report” 1o confirm the authenticity of this mpuri #Results shall be refered to tested sampleis) and applicabie 1o
tested parametens onfy, ®Tesl repon shall nol be mproduced sxcspt in full without prior writien approval of Anacon Labs, eLahility of Anacon Labs i limited to
invoiced Bmount onfy, ®Non-perishable and pershatée samplels) shall be disposed off after 30 days and 15 days respectively from the date of lssue of Tast Repor,
uriess specified otherwise. #Parmissible imd in absence of an altemate sourcs fordfinking water. #MPN indicates most probabée number. 8, mig” s equivalant ia

PR @ ugh” is equivalent o ppb”

relavant.

o'<’ |ndicates detection limit of instrument'method and shall be considerad as ‘absent’.®Result for test no. 7 s nat

REMARKS: Based upon requast of the party, sample was tested for above mentioned parameters only. Sample complies with
15:10500:201 2, for tests conducted, indicating that it is fit for drinking purpose with respect to tested paramaters.

BARRT & 7 5RT T A9V 01 A" Ty S T35 0 39 /90 § "' %

.
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Table 10

Report on Soil Analysis
Month: September-2020
Sample Location: (Tatijharia)

TEST RESULTS
(Page 1 0f 3)
Measurement i Test
SN Test Parameter Unit Test Method Result
| Infiltration rate mhr ASTMD 3385 1837
2 | Bulk density glom’ IS 2720 (Part 29) L3
f T Methadd Manual, Soi testing in India =
- Water helding capacity * { Department of agriculwre & corporation, Govi of Indiz) 26,15
4 Paricle size distribution
Sind . Method Manual, Soil 1esting in India 9864
2 i {Depariment of agriculiure & corporation, Gove of India =L
Sil & Method Manual, Soil testing in India 3104
S 2 {Department of agriculture & corporation, Govt of India :
Method Manual. Soil testing in India
Clay s {Departmient of agriculure & corporation, Govt of India i
5 T Method Manual, Soil testing in lndia Clay
e 1 i {Department of agriculture & corparation, Govt of India 7
: = i Method Manual, Seil testing i Indiz i el
[ pH (1:25 Aq. Extract) at 25'C - (Department of agriculturs & comoration, Govt of India) 797 287
= Electrical Conductivity s Method Manual, 3oil testing in India 17618
: (1:2.5 Ag. Extraet) ik {Department of agriculture & corporation, Govi af India) ¥
i A ; Method Manual, Soil testing i India .,
8 Water soluble Calcium (as Ca) mg'Kg (Department of agriculture & corporation, Govt of India) 41724
y Water soluble K Method Manual, 501l testing in India 112.50
Magnesium fas- Mg} "y { Diepartment of sgriculure & corpordtion, Gewt of India) i
: ; s - : Method Manuat, Soil testing in India 5
n Water soluble Sodium (as MNa) mgKe (Department of agriculture & corporation, Govt of India) 24618
i Water-soluble % Method Manual, Soil testing in India 3857
Potassium (a5 K) myne {Diepartment of agriculture & corporation, Goyviof India) :
: ; s Method Manual, Soil testing in India
12 Water soluble Chioride (as CT) mg/kg { Department of agriculture & corporation, Govt of India) sy
T Water soluble Sulphate (45 $0,) nigike Method Manual, Sail testing in India 152.74

{ Department of agriculture & corporation, Govi of India)
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Measurement Test
B Test eter : Test Method
i AR Unit Results
i = e = Method Manual, Soil testing in India =
14 Exchangeable Sodim (a5 Na) my/Kg | (Department of agriculture & corporation, Govt of India) LE1ed
, : e . | Method Manual, Soil testing in India =
15 Exchangeable Potassium {as K} mpkg | Department of agriculture: & cororation, Govt of ladia) 17.39
s Exchangeable i i Method Manual, Soil testing in India 2172 56
Caleium (as Ca) BhE { Department of agriculure & corporation, Govt of India) o
17 Exchangeable /K Method Manual, Soil testing in India 68,19
Magnesium (as Mg) {Depariment of agriculure & corporation, Govi of Indig) }
18 Sodium adsorption ratio - By Calculation 17.3
Method Manual, Soil testing in Inda
i
| Total Organic matter o (Departimeint of agricalture & Cotoaration, Giovt o 1nai) 164
: e = Method Manual, Soil testing in India
) Gk Sigeuo Cxioun o {Department of agriculiure & corporation, Govt of India) 12l
e i b Methiod Manuoal, Soil testing in India i
21 Axailable: Nitropen fag N) Kahec (Department of agriculture & cosporation, Gow of India) 3941
: Method Manual, Soil testing i India )
= fymilable hospoiens (s k) Kghec {Department of agriculture & comoration, Godt of India) i
Loz e o . Method Manual, Soil testing in India
23 Available Potassium (as K) Kiahee {Depariment of agriculture & corporation, Govt of Indis) 361.79
i Method Manual, Soil testing in India
5 At : : . ; : 2
i CEC mea/100g i Depariment of agnculture & corporation, Govi of India) ke
i Method Manual, Soif testing in India
15 . ¢ ;
- i) mgKs {Depariment of agnculture & corporation, Govi of Tndia} e
e Method Manual. Soil testing in India X
ot “oren 5 meis {Department of agriculture & corporation, Govt of India) i
! Method Manual, Soil testing in India
3 !
i G (EY) mg/Kg { Department of agriculture & corporation, Govt of India) SiEmont
= : ] Method Manual, Soil testing in India
28 Chromium (Cr) mgKg {Depanment of agriculture & eomporation, Govi of India) Absent
= ' Method Manual, Soil testing in India g
¥ Cpperion) ms {Depantment of agriculture & corporatipn, Govt of India) iy
Method Manial, So1l testing in India
3 Ly mgfke {Deparment of agricultere & comporation; Govt of India) Ak
i i T Method Manual, Soil testing in India
3 Nigkal {30} mg/kg { Department of agriculture & corporation. Govi of India) Abgsot
. Method Manual, Soil testing m India
32 f ]
LS b o mg/Kg { Department of agriculture & corporation, Govt of Indis) i
; Method Manual, Seil testing in India =
11 i
= \eow (e} mgke { Departmeenit of agriculture & corporation, Govt of Indis) o
= i Method Manual, Soil tésting in India
34 Shapanee () mgke (Drepariment of agriculiure & corporation, Gaovi of India) b0
3 ¥ Method Manual, Scil testing in Indhia .
e SR maKg { Department of agriculture & corporation, Govt of Inda) it
- i - o Method Manual, Soil testing in India
1
o eleniu(Se) mg/Kg i Deparimient of agriculiure & corporation, Govi of india) et

NOTES:®Flease see watermark “Original Test Repor” to confim Ihe aufhenticity of this reporl. ® Results shall be refered to tested samplels) and
applicable to tested parameters only. ® Test reporl shall not be reproduced except in full without prior writhen approval of Anacon Labs.  Liability of
Anacon Labs is limited to involced amount only, ® MNen-perishable and pershable sample(s) shall be disposed off after 30 days and 15 days respediively
from the date of issue of Test Reporl, unless specified ctherwise & 'g/00 o' iz equivalent to “Yowhw’ & 'mgka’ s equivalent to ‘ppm’” #ND indicates not
delactable,
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