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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
biock 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
(April-May-June-2021) 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.

: 7 Background Information of Tatijharia Mine

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 capacity of Tatijharia bauxite mine is
4.0 Lakh Tone/Year,
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1.3 Salient Features of Tatijharia Bauxite Mine

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)

Iable-1
salient F f Tatiiharia B ite Mi
S.No. | Particulars Details

1. | Survey of India Toposheet No. | 64 M /15
2, Latitude 230 21" 02"N to 23924 15"N
3 Longitude 83°54' 50"E to 83956’ 30"E
4 Elevation 1282-m above Mean Sea Level

! ; 5 Annual maximum temperature : 30.3°C
5. Climatic Conditions Annual minimum temperature : 17.7°C

Aok per SN0, Mbikapor) Average annual rainfall : 1401.1 mm

6. Mining lease area 1218.762hec.

s Method of mining Open cast (Semi-Mechanized)
8 Mode of transportation Trucks

9. Land use 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 monitoring of environmental parameters is of immense impartance 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 important 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 Environmentai Quality to know ground level
lconcentrations of pollutants within and around the mining lease area,
accordingly Hindalco Industries through ALPL has been monitoring at the
following locations air, water and Noise quality on monthly basis during these
months (Table 2).
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1.5Air Environment
B ‘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).

Iable 2
(1218.762 hec.)

sl. Sl.

No. (Core Zone) Nie: Buffer Zone

1 | Piprapat/Nr.Mining Area 5 | Kutku Village/Nr.V.T.Center

2 | Betpani 6 | Sairaidh Campus

3 | Virhorepat 7 | Rajendrapur/Nr.Mining Area

4 | Tatijharia Village/Nr.Weigh Bridge B | 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 PMig, PMzs, S0z, NOx, CO and,
Pb, Hag, As and Cr above Ambient Air Quality Monitoring (AAQM) locations. 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 PMig, PM; s,
S0z, NO; CO and Pb, Hg, As and Cr from April-2021 to June-2021 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
Methods and Instruments used for Sampling

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

The levels of Particulate Matter (PMiy), Sulphur Dioxide (SO: ), Oxides of Nitrogen
(NO2),CO, Pb, Hg, As and Cr were monitored for establishing the baseline status.
PMip 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. (Table3).

Iable 3
MONITORED PARAMETERS AND FREQUENCY OF SAMPLING
Parameters Sampling frequency
Particulate Matter (PMig) 24 hourly sample twice a week for Three months
Particulate Matter (PMas) 24 hourly sample twice a week for Three months
Particulate Matter 2.5 24 hourly sample twice a week for Three months
Sulphur dioxide (503) 24 hourly sample twice a week for Three months
Oxides of Nitrogen (NO:) 24 hourly sample twice a week for Three months
CO, Pb, Hg, As, Cr 8 hourly samples for 24 hour twice a week for
three months
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Table 4.0
Measurement Techniques for various pollutants
Minimum
S, Parameter Technique Tochnkcal Reportable
No. Protocol
Value(pg/m?)
1 Particulate Matter | Respirable Dust Sampler IS-5182 5
" | PMyg (Gravimetric Method) (Part-23)
5 Particulate Matter | Respirable Dust Sampler USEPA-40 5
" | PM:zs (Gravimetric Method) (Part-50)
3. | Sulphur Dioxide | Modified West and Gaeke 1S-5182 4
(Part - II)
4. | Oxide of Nitragen | Jacob &Hochheiser Method | ;;5}851) 4
5. | Carbon Monoxide | NDIR Spectroscopy IS-5182 2
(Part - X)
6. | Pb, As, Hg, Cr Acid Digestion Method EPA Method 0.1
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1.6

Meteorology: Wind Pattern

The data of wind pattern collected during the study period (April-May-June-2021)

indicates that the wind was blowing predominately from (WSW and W) directions,
during study period.

Wind Frequency Distribution Data

Sr.

Directions /
Wind Classes
(m/'s)

0.5-2.1

2.1- 3.6

3.6- 5.7

5.7-8.8

8.8-11.1

»>=11.1

Total (%)

348.75- 1125

0,025195

0.036189

0.011452

0.015117

0.000458

0.000000

0.088410

11.25 - 33.76

0.013743

0.0089162

0.003665

0.003207

0.000458

0000000

0.030234

33.75 - bB.25

0011910

0.009620

0.003207

0.000000

0.000000

0000000

0.024737

96.25 - 7R 75

0.007787

0.000162

0. 000000,

0.000000

0.000000

0.000000

0.016949

78.75 - 101.25

0.006413

0.012826

0.000458

0.000000

0.000000

0.000000

0.019698

101.25 - 123.75

(.006413

0.006871

0.000000

0.000000

0. 000000

0.000000

0013284

123.75 - 14625

0.010078

0.005955

0.000916

G, 000000

0.000000

0.000000

0.016949

s o [ B Y O R e O

146.25 - 168.75

0.009162

0.015578

0.002290

0.000000

0.000000

0.000000

0.027027

o]

168.75 - 191.25

0.016949

0.018323

0013743

0.002749

0.000000

0.000000

0.051764

2

191.25 - 213.75

0.012368

0.033898

0.009620

0.004581

0. 000000

0.000000

0.060467

pa—
—_—

213.75 - 236,25

0.018323

0.031608

0.032982

0.008704

0.000000

0.O00000

Q081617

[ 5]

236.25 - 258.75

0.017407

0.050847

0.041686

0.0168409

0.000000

0000000

0.126880

Cad

258.75 - 281.25

0.017865

0.032882

0.035731

0.014659

0000000

0. 000000

0.101237

,....
B

281.25 - 303.75

0.016949

0.027943

0.041686

0011910

0.0008916

0.000000

0.099404

-
o

303.75 - 326.25

0.018781

0.036273

0.028776

0.005955

0.000816

0.000458

0.091158

=

326.25 - 34B.75

0.023362

0063674

0.033898

0.005497

0002290

0.004123

0.132845

Sub-Total

0.232707

0.399908

0.261109

0.089327

0.005039

0.004581

0.992216

Calms

0.007326

Missing/Incomplete

0.000458

Total

1. 000000

Summary of Wind Pattern

Season

First Pre-Dominant
Wind Direction

Second Pre-Dominant
Wind Direction

Calm
Condition

Average Wind
Speed

April-May-dune-202 1

WSW [12.7%)

W{10.1%)

0.73

3.29 m/s
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Figure.01: Wind Rose Diagram (April-May-June-2021)

Wind Class Freguency Distribution

Figure.02: Wind Class Frequency Distribution (April-May-June-2021).
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Table 6
Statistical Analysi
foa I"-‘lo:ﬂl {PMT:B m-zi 50 N{]zg 6o Pb He . As Cr
s g )| (ugim®) | (g imd) | (g ) fmemd | ug m®) | g o) | men®) | e
Core Zone

e April-2021 | 59.2 209 9.0 203 | 0240 | 0.019 ND ND | ND
:ﬂﬂ:{;;iﬁ: May2021 | 529 | 205 73 | 212 |oz6| oos | no | o | D
June-2021 | 508 19.7 7.2 206 | 0182 | 0015 ND ND | ND

Piprapat/ April-2021 | 584 20.7 9.5 179 | 0224 | 0020 ND ND | ND
Nr. Mining Area | May-2021 | 60.1 24.4 8.6 226 | 0218 | 0.7 ND ND | ND
June-2021 | 555 253 8.9 237 | 0212 | o016 ND ND | ND

April-2021 | 578 713 8.1 19.3 | 0215 | 0.017 ND ND | ND

Virhorepat May-2021 | 583 25.6 9.2 237 | 0165 | om7 ND ND | ND
June-2021 | 495 21.1 7.8 216 |0154| ND ND ND | ND

April-2021 | 529 205 7.3 212 | 0189 | 0.016 ND ND | ND

Betpani May-2021 | 520 222 8.2 230 | 0206 | ND ND ND | ND
June-2021 | 502 18.4 7.1 191 | 0187 | ND ND ND | ND

100 ] 80 80 2 1.0 6.0

CPCB Standards (24 hrs) | (24hre) | (28hes) | @ahrs) |Bhres) | (2ahes) | -  |(annwab|
Minimum 495 18.4 7.1 179 | 0154 | 0015 - - -
IMaximum 0.1 | 256 65 | 287 |ogas| oo | — | — =
Average 548 217 8.2 21.2 | 0203 | 0.017 i e -
98% le 59.9 255 9.4 237 | 0245 | 0.020 - - -

» The Average Concentration of PMw within the Core Zone of Tatijharia Lease is 54.8 pg/m®.
+ The Average Concentration of PMzs within the Core Zone of Tatijharia Lease is 21.7ug/m3.

* The Average Concentration of SOz within the Core Zone of Tatijharia Lease is 8.2 pug/m®.

+ The Average Concentration of NOz within the Core Zone of Tatijharia Lease is 212 ug/m®.

« The Average Concentration of CO within the Core Zone of Tatijharia Lease is 0203 mg/m”.

s The Average Concentration of Pb within the Core Zone of Tatijharia Lease is 0.017pug/m?.

Conclusion: -The Average Concentration within the Core Zone of Tatijharia Lease
during this period (April-May-June-2021). It is within permissible limits as per CPCB

Standards.
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Month M- .2, co
W :: PM-10 | PM z: SOz : m:hj P Ph Hg % As Cr
R (pg imH| (ugimd) (pg i) | (g im?) e m ] g im?) | (ug i) | ogio®) | pg i)
Ear
Buffer Zone
April-2021| 3.4 317 96 192 | 0195 | ND ND ND ND
KutkuVillage
May-2021 | 59, ; 0 18. 285 ; ' I
By Bt y 3 20.1 g 86 | 0285 | 0017 ND ND ND
June-2021| 505 21.3 80 156 | 0209 | ND ND ND ND
April-2021| 609 25.9 7.5 175 | 0.307 | 0,017 ND ND ND
Sairaidh Campus | May-2021 | 510 183 7.6 168 | 0198 | oni4 ND ND ND
June-2021| 508 19.7 72 206 | 0199 | ND ND ND ND
April-2021| g22 33.5 9.1 183 | 0298 | ooy ND ND ND
Rajendrapar/  f g o om1 | s12 | 225 9.2 162 |0300| 0017 | no | ~np | nD
NrMining Area
June-2021 | 506 20.1 82 155 | 0240 | 0015 ND ND ND
April-2021| 685 412 10.5 191 | 0263 | 0017 ND ND ND
Bumeskhall/ May-2021| 609 204 9.0 187 (o284 | o017 | no | ND | ND
Nr.Mining Area
June-2021| 831 222 7.8 166 | 0215 | 0.015 ND ND ND
100 60 80 80 2 LO 6.0
CPCB Standards (24 hes) | (24hrs) | (24hrs) | (24 hes) | (8 hos) | (24 hes) == |(annual) -
Minimum 50.5 18.3 2 155 | 0195 | 0.014 == i o
Maximum 68.5 41.2 10.5 206 | 0307 | 0.017 - -— -
Average 57.7 24.7 8.6 17.7 | 0.249 | 0016 - - -
98% le 674 395 10,3 203 | 0.305 | 0.017 - - -

*  The Average Concentration of PMuwwithin the Buffer Zone of Tatijharia Lease is 57.7 pg/m?,
*+ The Average Concentration of PMeswithin the Buffer Zone of Tatijharia Lease i424.7ug/n?,

» The Average Concentration of S50t within the Buffer Zone of Tatijharia Lease is 8.6 ugfm?,

* The Average Concentration of NCz within the Buffer Zone of Tatijharia Lease is 17.7 ug/m?.
* The Average Concentration of CO within the Buffer Zone of Tatijharia Lease is 0.249 mg/m?
» The Average Concentration of Pb within the Buffer Zone of Tatijharia Lease is0.016 ug/m?,

Conclusion: -The Average Concentration within the Buffer Zone of Tatijharia Lease
during this period (April-May-June-2021). It is within permissible limits as per CPCB
Standards.
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Month-wise S f Statistical Analvsi
Tatijharia Lease (Core Zone):-

1.7 Ambient Air Quality:

Ambient air quality has been generated as per NAAQS 2009 for the month of April-May-
June-2021. PMio, PMzs, SOz, NOz & CO, The values obtained were then compared vis-
a-vis the standards prescribed by CPCB for Industrial/ Rural / Residential uses.

1.7.1 Bresentation of Results:

The summary of Ambient Air Quality monitoring results from April-2021 to June- 2021 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.

A. Particulate Matter-PM1o:

The minimum and maximum concentrations for Particulate Matter-PM1g were recorded as
49.5 pg/m?® and 60.1 ug/m?® at Virhorepat and Piprapat/Nr. Mining area respectively. The
average concentration of PMicwas 54.8ug/m?.

B. Particulate Matter-PMas:
The minimum and maximum concentrations for Particulate Matter-PMz s were recorded as

184 pg/m® & 256 pg/m® at Betpani and \irhorepat respectively. The average
concentration of PMz s was 21.7 ug/m?.

C. Sulphur Dioxide (SO2):

The minimum and maximum for SOz concentrations were recorded as 7.1 yg/m?® and 9.5
pg/m?® respectively. The minimum concentration was recorded at Betpani and maximum
concentration was also recorded at Piprapat/Nr. Mining area location. The average
concentration SOz was 8.2 pg/m?,

D. Nitrogen Dioxide (NOz):

The minimum and maximum for NOz concentrations were recorded as 17.9 pg/m?® and
23.7 pg/m®. The maximum concentration was recorded at Virhorepat & Piprapat/Nr,
Mining area and the minimum concentration was also recorded at \irhorepat location. The
average concentration of NOz was 212pug/m?®.

D T
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E. Carbon Monoxide (CO):

The minimum and maximum for CO concentrations were recorded as 0.154 mg/m® and

0.246 mg/m®. The maximum concentration was recorded at Tatijharia Village/ Nr.Weigh
Bridge and the minimum concentration was also recorded at Virhorepat location, The
average concentration of CO was 0203 mg/m?.

F. Lead (Pb)

Maximum Lead detected in PMio samples was 0.020 pg/m® at Piprapat/Nr. Mining area.
No lead could be detected in PMzs samples at any of the Ambient Air samples at any of
the locations.

G. Mercurv(Ha):

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

H. Arsenic (As):

Arsenic was not detected at any of the locations in PMiwo samples as well as PMzs
Samples.

|. .
Chromium was not detected at any of the locations in PMio samples as well as PMzs

Samples.
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Tatijharia Lease (Buffer Zone):-

1.8 Ambient Air Quality:

Ambient air quality has been generated as per NAAQS 2009 for the month of April-May-
June-2021. PM1o, PMzs, SO2 NO2 and CO, the values obtained were then compared vis-
a-vis the standards prescribed by CPCB for Industrial/ Rural / Residential uses.

181 Presentation of Resuits:

The summary of Ambient Air Quality monitoring results from April-2021 to June- 2021 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.

A. Particulate Matter-PMio:

The minimum and maximum concentrations for Particulate Matter-PM1s were recorded as
50.5 pg/m® and 68.5 ug/m® at Kutku Village location & Dumerkholir/Nr. Mining area
location respectively. The average concentration of PMiowas 57.7 pg/m?®.

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

recorded as 18.3 pg/m® & 41.2 pg/m? at Sairaidh Campus and Dumerkholir/Nr. Mining area
location. The average concentration of PMzswas 24.7 pg/m?.

C. Sulphur Dioxide (SO2);

The minimum and maximum for SOz concentrations were recorded as 7.2pg/m3and
10.5pg/m?® respectively. The minimum concentration was recorded at Sairaidh Campus
location and maximum concentration was also recorded at Dumerkholir/Nr. Mining area.
The average concentration of SOz was 8.6ug/m?.

D. Nitrogen Dioxide (NOz):

The minimum and maximum for NOz concentrations were recorded as 15.5pg/m* and
20.6ug/m? at Rajendrapur/Nr. Mining location & Sairaidh Campus respectively. The
average concentration of NOz was 17.7 pyg/m?

e et
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E. Carbon Monoxide (CO):
The minimum and maximum for CO concentrations were recorded as 0.195 mg/m? and

0.307 mg/m® at Kutku Village location & Sairaidh Campus respectively. The average
concentration of CO was 0.249 mg/m?*

F. Lead (Pb)

Maximum Lead detected in PMiw samples was 0.017pg/m® at Rajendrapur/Nr, Mining
location No lead could be detected in PMz s samples at any of the Ambient Air samples at
any of the locations.

G. Mercury (Ha):
Mercury was not detected at any of the locations in PM1o samples as well as PMzs
Samples.

H. Arsenic (As):
Arsenic was not detected at any of the locations in PMio samples as well as PM:s
Samples.

I
Chromium was not detected at any of the locations in PMio samples as well as PMzs
Samples.

e e e o3 e B i =5
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1.9 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,

Work 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 day time 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 (Table?7).

I
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Instrument used for monitoring

Noise levels were measured using integrated sound level meter Model no. HTC-
S5L-1352. This instrument is capable of measuring the Sound Pressure Level

(SPL), Leq.
Table7
Noise Emission Monitoring Report
SR. NO. LOCATION Month shobielical
Day Night
Time Time
Core Zone
April-2021 51.7 48.3
! | Tatijharia Village/Nr.Weigh Bridge i G . s
June-2021 53.1 47.6
April-2021 62.4 53.6
2 Piprapat/Nr. Mining Area May-2021 61.8 51,9
: June-2021 583 B2
Buffer Zone
1 Samri- a:in f_ 22{;)221] ﬁ‘j S7.6
Gopatu/ Near Weigh bridge Y ' =
June-2021 56.8 439
April-2021 58.1 462
N Rajendrapur/Nr.Mining Area May-2021 56.3 51.6
June-2021 52.1 38.7
CPCB Standards
Industrial Area 75 70
Residential area 55 45

Conclusion: -The Noise Monitoring Results at Tatijharia Lease during this period
(April-May-June-2021), it is within permissible limits as per CPCB Standards.

Jable 8
HEMM Spot Noise Level Monitoring
Unit: dB(A)
sl. April-2021 May-2021 June-2021
No. Location
Min. Max. Min. | Max. Min. Max.
i, PlprapatKNrMm]ng Area 561 62.9 GR7 618 54.3 61.7
2. | Tatijharia Village/ 4
Nr.Weigh Bridge 61.4 8.3 63.9 681 569 62.7
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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
plprapat/Nr.mining area,

The purpose of the study is to assess the water guality 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 quality by this project and related activities.

The physico-chemical analysis of water samples collected during the study
period is given in (Table-10 and Fig.5). The overall water guality 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.

e e e L s e e
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Table-10 : Report on Chemical Examination of Ground Water (May - 2021)
Location Name: Piprapat/Near Mining Area

TEST RESULTS
Reqguirement as per
IS 10500 ; 2012
SN Test Parameter ME“I'_‘.'::IM' Test Method {[:Trﬁku:ﬁ:‘::::dp:cmﬁ;:ﬂ? ) Test Result
Acceptable Permissible
Limit Limit #

I Bislogical Testing 1. Water

1 Total coliform Per 100 ml IS 15185 - 20106 Absent Absent Absent

2 Escherichia colf Per 100 ml IS 15185 : 2016 Abzent Absent Absent

11| Chemical Testing 1. Water

3 Alkalinity {as CaCQ3) mg/] 15. 3025 (Part 23) - 1986 200 B 127

4 Ammonia {as N} gl 1S 3025 (Part 34) : 1988 (.5 Mo relaxation BDL (DL - 0.1

5 :;‘::’;:ﬁ:::g?“* gl IS 13428 : 2005 Annex K 0.2 10 BDL (DL - 0.01)

& Calour Hazen units 15 3025 (Part 4) : 1983 . 15 1

7 Cvanide (as CN) mg/] 15 3025 (Part 27) : 1986 (.05 Mo relaxation | BDL (DL — 0.005)

i Chloride (as C1) mp/l 15 3025 (Part 32) (1988 230 [RELY 4252

& Caleiom {as Ca) mg/l 153025 (Part 440) : 1991 TS5 200 38.94

10 | Chloramines {as Clz) mg/l 15 3025 (Part 36) : 1986 4.0 Mo relaxation BBL (DL -0.1)
i1 Free residual chlorine mg/l 15 3025 (Part 26) : 1986 Min. 0.2 1 BDL (DL —0.1)
12 Fluaride (as F) mig/l I8 3025 (Part 60} : 2008 ) 1.5 24

I3 Magnesium (as Mg} mg/] 15 3025 (Part 46) : 1994 30 10} 12.56

14 Mitrate (as M) mig!l APHA 23 Edition 45 Mo relaxation BDL (DL - 2)
15 | Cdour - IS 3025 (Part 5} : 2018 Apreeable Agreeable Agreeshle

16 pH - IS 3025 (Part 113 : 1983 6.5 o 8.5 Mir refaxation T.27 at25%C

17 ?Hﬁﬁ}mm”m (as mg/l 15 3025 (Part 43} ; 1992 .00 0,002 BDL (DL - 0.001)
18 | Sulphate (as S0u) mgil 1S 3025 (Part 24) : 1986 200 400 18,24

14 Sulphide (as H:8) mgl 15 3025 (Part 29) : 1986 0.05 Mo relaxation | BDL (DL ~ (.03)
0 | Taste - 15 3025 (Pari 8) : 1984 Agreeable Agreeable Agresuble

21 Total dissolved solids mg/l 153025 (Part 16) ; 1984 500 ZAMK) 306

21 Turbidity MTU 15 3025 (Part 1) : 1984 1 5 0.4

23 E‘;Lfgﬂfr‘fd“‘“ i mg/l IS 3025 (Part 21) : 2000 200 600 148.93

24 | Mineral Gl mg/l AMar RES-40 0.5 No-relaxation | BDL (DL —0:001)
H Chemical Testing

2. Residues In Water

a5 Arsenic (a5 As) mlg-'i 153025 (Part 37} : 1988 0.01 Mo relaxation BRL (DL -0.01)
26 | Aluminium (as Al) gl 15 3025 (Part 23 : 2019 01,03 0:2 BDL (3L - 0.01)
27 | Banum (as Ba) mgl 183035 (Part 2) | 2019 0.7 Mo relaxation | BDL (DL - 0.01)
25 Boron {as B) mEJ'! 153025 (Part 2) : 2019 0.5 2.4 BDL (DL - 0.1)
2% | Copper (as Cu) ] 15 3025 (Part 2§ : 2019 .05 15 BDL (DL -0.03)
30 | Cadmium {as Cd) mg IS 3025 (Part 2) 1 2049 0.003 No relaxation | BDL (DE - (L0019
31 Iron (a5 Fe) g/ 18 3025 (Part 23 : 2019 | EH Mo relaxation .08

32 | Lead{as Ph) mig/1 18 3025 (Part 2} : 2019 .01 No relaxation | BDL (DL - 0.001)
33 | Manganese (a5 Mn) g/l I8 3025 (Part 23 | 2019 o1 0.3 BOL (DL - 0.05)
34 | Mercury (as Hg} ] 15 3025 (Part 48): 1994 0.001 No relaxation |BDL (DL - 0:0005)
35 | Molybdenum (as Mo) gl 153025 (Part 2): 2019 0.07 Mo relaxation | BDL (DL - 0.01)
36 | Mickel {as Ni) mg/l 15 3025 (Part 2) : 2019 .02 MNe-relaxation | BDL (DL - 0.01)
37 | Selenium (as Se) m] 183025 (Part 56} ; 2003 0.1 Mo relaxation | BDL (DL- 0.001)
38 | Silver({as Az) mi/l IS 13428 2005 0.1 M relaxation | BDL (DL - 0.0013
3% | Total Chromium (as Cr) mg/] 153025 (Part 2) : 2019 .05 No relaxation | BDL (DL - (.03)
40 Linc {as £n) mfl 15 3025 (Paet 2) 2 2019 5 15 .16
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Requirement as per
Measurement RO 034 Test Resuls
SN, Test Parameter : Unit Test Method (Drinking Water Specifications)
Iniluding Amendment No, 2
Acceptable Limit | Permissible Limit 8
1 Chemical Testing 2. Residues In Water
41 | Polychlorinated biphenvis
2.2° S-trichlorohipheny] pgil Angr BES - 31 0.5 Mo relaxation BEL (DL - 003
24 4-wichorobiphenyl pgil Angr BES - 3] -5 Nal relaxation BDL (T3 — 0.03)
2,255 fetrachlorobipheny| pad Angr RES - 3 0.5 Mo Telaxation BDL (DE - 603
=
e hgi P 0.5 No relaxation BDL (DL - 0.03)
g T
ﬁiﬁ:ﬁb} - pel Ange RES <31 0.5 Mi relaxation BOL (DL - 0,03
2k o
;;.;t:i;ﬁ;jhiplwm’l nef AndrRES - 31 03 Mo relaxation BOL (DL - 0:03)
T2 34455 ? ;
heplachlorobipheny] (=1 Anar RES - 31 5 Mo refaxaton BRL. (DL - 0.03)
42 | Pobymuclear aromatic hvdrocarbons
Muphthalens el ANgr RES - 3 0.1 Mo relaxation BDL (DL - 0,03
Acenzphthylens ug’l Agr RES - 3) 0.1 Mo relaxation BDL{BL —0.03%)
Acenaphther gl ANgr RES - 30 0.1 No relaiation BDL (DL _ 0.03)
Fluorene gl ANgr RES - 30 [ No relaxation BDL (DI (.03)
Anthracene pgl Abgr RES - 3 0.1 Mo relaxathon BDL (DL —0.03})
Phenanthrens pel AMgr RES - 30 0l Mo relaxation BDL (D1 - 0.03)
Fluoranthene gl ANgr REE - 30 0.1 Mo relaxation BDL{DL - 003
Pynene: ug'l ANagr BRES - 30 (.1 Mo relaxation BDL iDL — 0.03)
Bm_g‘_o_{_ﬂjﬂn!lu’amm: upl AN_g_r RES - 30 3.1 Mo relaxation BEL (B — {107
Chrysene pig’l Abgr RES - 30 LK Mo relaxation BRL (DL - 0.0%)
Benzelaloyrene ng'l ANgrRES - 30 {1 Mo relanation BDL (B - (.03}
Benzo(bifluoranthens gl ANgr RES - 30 0.1 Mo-relaxation BDL (DL - 0.03)
Benzo{k i voranthene: gl ANgr RES - 30 0.1 Mer relaation BOL (DL - 0.03)
Indenol 123 cdjpyrone gl ANMgr RES - 30 .1 Mo pelaxation BOL (DL = 0.03)
Diibenzo(a hanthracens g ANgr RES - 310 .1 Mo relaxation BOL (B —0.(3)
Besee(ghi jperylens upil ANgrRES - 30 3.1 Mo relavation BDL{DL - 003}
43| Trihalomethanes
i Bromoform gl 8l Mo relaxation BDL (DL 008
i | Ditmomochlormethant gl AFHA 5232 L1} Mo relwontion BDE (D1 0053
il | Bromadichloromethane mg/ 237 Edition 0.6 Mo refatation BDL (D1, 005}
i Chiproform ma/ {12 N relaxation BDL (DL 0:05)
44| Pesticide Residoes Organochloring
i Alpha-HCH ugd AMNgrRES-28 001 Mo relation BDL (DL - 0013
il | Beta HOH ] Ao RES-28 0.04 Mo relpxation BDL DL -0.03)
iii- | G = HOH (L indnne) pil ANgr RES-2% 2 Mo refaxation BDL (DI - (.03)
iv. | Delia- HCH ugl Abgr RES-28 .44 Mo retaxation BDL {DE - 0.03)
v Algchlor gl Abigr RES-24 20 Fio relasiation BIIL (Dl - 0.03%
vi | Aldrin pgl ANgr RES-28 043 N relavation BDL (DE - 0.03)
vit | Drigldrin gl AMgr RES-I8 03 Mo relaxation B (DL - (i03)
viii_| Butschlor ugh ANgr RES-29 125 Mo relaxation BOL (DL - 0.03)
ix_|pp'-DDE gl ANgr RES-28 | o refaxation BDL (DL - 0.03)
% |op’-DDE ugl AMgr RES-23 | Mo relaxation BRLADL - 0.03)
xi pp-DBD gl ANgr RES-28 ] Mo relaxation BRL (DL - 0,03)
aii |ogp-DDRD gl ANgr RES-28 1 Mo relaxation BDL (DL - 0.03)
x| op’- DD HEd Algr RES-I8 1 Mo relaxation BLHL (DL - (1.03)
xiv_ | pop- DDT gl Abigr RES-1% 1 Mo relavation BDL (DL - (:03)
XY Endosulphan
Alpha-Endosalphan
Beta- Endoesulphan pgll AMgr RES-28 0.4 Mo relaxation BRL {BL - (03]
Endosulphan sulphate

NOTES: ® Plense see watermark " Original Test Repart” to.confirm the uthenticity of this regrort @ Resalie ghall be referred 10 pested samplels) and applicable m tessed paranseters
only, ® Test repon shall not be reproduced except in full withou priar writlen approval of Anacon Labs. @ Liability of Anncon Lebs fs Honised 1o inveteed amount cndy, ® Noa-
perizhinble and perishabbe sanplo(stshall be disposed off after 30 days and 15 days neapectively from the date of Bsueiof Test Report, unless specified othersise, ® Memmisible
limit in absence of an altemare source for drinking water, ® ‘mgl’ 18 equivalbent 1o "ppm’. ® ‘pel” B equvalent ip ‘ppb’, 8 BDL- Below detection Lmit. @ DL- DL Indicates
detection limbt of Instrument ‘method sni shall be considered s “abseat’. ® Result for tesl no, | i not relevant. @ ANgr RES-ZE, 29, 30, 31 & 40 1 Inbouse validated
et hand

REMARKS: As requesied by the cliest, sample was tesied for ghove paramesers only. Sample complies: with 15:10500:2612, for tests conducted,
indicating that it is fit for drinking purpose with respect to tested parameters.
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Report on Soil Analysis, Tatijharia
Month: May-2021
Sample Location: (Tatijharia)
TEST RESULTS
&N, Test Parameter Measurement Unit Test Method Test Result
| Infiltration raie mmhr Lab/SOF 1583
2 Bulk denzity giem® Lab/SOP 1517
: : Methesd Manual, Sail testing in India
3 Water holding capacity . 2844
{Dreparsment ofagriculiure & corporation; Govt of Tndia)
4 Particle size distribution
e % Method Manual, Sl.Jl'l nesting in drudia o
(Department of agricylmre & corpomtion, Govt of India
Method Manual, Soil testing i India .
Silt % 2343
{(Department of agriculnre & corporation, Gove of ludis
Method Manual, Soil testing in India ;
Clay "% 14,08
{Department of agriculiure & cirrponition, Govi of Indis
Method Manusl, Soil testing in India
5 Texture Clay Loam
{Beparment of Bgricohure & comporation, Govt of India
. Method Manual, Soil testing in India
& pH (1:2:5 Ag. Extract) a1 25°C = 792 al 25
{Department of agriculiure & corporation, Govt of India)
Eleotricat Condoctivity hefiethiod Manial, Soil festing in Indiz
7 TERSG : y 36,52
{1:2-5 A, Extract) (Depariment of agriculiure & comoration, Govt of India)
Method Manual, Soil testing in Indiz
B Witter:soluble Calcium {as Ca) mg'ke e & 416,27
{Department of sgriculiuvre & corporation; Gowvt of India)
; Method Mamual, Soil testing in Indin
9 Water soluble Magnesium (a2 Mg) mgKg : 11632
{Department of egriculiure & corposation, Govt of india)
Method Marual, Soil testing in Indio
1 Water soluble Sodium {as-Maj mgEg 3 ) 204,99
{Depanment of agriculture & cormportion, Govi of India)
- Method Manual, Soil testing in Tndia
i1 Water soluble Potissturm (as K} mg/Kg - 1362
{Department of agriculture & corpoation, Govi ol ndis)
Method Manial, Soil legting in India
12| Water soluble Chloride (25 C1) g _ : _ 29718
{Depirtmment of agncubivure & corporation, Govt of India)
Method Manual, Sl 1esting in India
13 Water spluble Sulphate (as S0,) mgkp E 31724
[Pepartnent oF agricaliure & corpormtion, Govt of India)
23
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SN, Test Parameter [Measurentent Unit] Test Method Test Result
14 Exchangeable Sodium {as Na) mgKg (Dep mb::ﬂ?:ﬂ?;’:ﬁ:ﬂ ?iﬁ;’g:&ﬁ; of India) 121.46
15 | Exchangeable Potassium {as K) mgKg D mﬂ’:ﬁg:ﬁm’i fﬂa ‘:;’;ﬁé’;f@:t o DTadis) 17,32
16 Exchangeable Cafcium (as Ca) mg'kg {Depmﬂﬁﬁm iﬁ:ﬂﬁ;ﬁ;’;tz&: of India) 216,54
i7 Pﬂ:chang:ahf]c Magnesium {as mg/Kg Meﬁ'md Manual. Soil !l:sl!'ngl in En:ii‘a _ 53]
2} { Department of sgriculture & corporation, Govt of Indid)
I & Sodium adsormption ratio - By Calculation 13.28
15 | Toul Organic matter fid {Dupmﬁﬁgimﬁ ia:uﬁ;:fi;.ig::x of India) 247
i | Soul Organlc Gt = {mpmmmﬁmﬁéﬁﬁﬂﬁlﬁl of India) L6
21 | Avilsble Nitrogen fas N) Kghee IR i";ﬁ:ﬁ::'&i‘:i o 23731
i Available Phosphorous {as P) Epitice i,Dapanmel:dﬁ'h:;i:im:iﬁgﬁinlf;::é“:f:oﬂndiaj 1
23 | Availisble Porassium (as K) Kg/hes e e;’;ﬁmﬁ:ﬂﬁf T i 472,91
% | cee 91008 | (e srunentof sreulare & comporaion; Gt o ndis :
23 Arseic{3) mg/Kg {wam£:1TWM'ﬁJmilﬁi of India) i
28/, | Been i) mg/Ka 1@%&2{&3; iﬂiat:::;ﬁc;ztﬁmc:zt of India) 3
2 Cadraium (Cd) mg/Kg {Depa;n_me:ﬁil?éinmc;:[r:?rt ?itizﬁillg:l of Indig) Abeent
28 Chromium {Cr) g {Dhe, mmﬁﬂhﬂm ?iﬁﬁi’;ﬁ;’;ﬂsﬁ:l o ndin) Abrsent
29 Copper (Cu) mg'Kg (Dbpanm::;]:‘ﬂ aim?:z:é ?&uﬂot:r-moir';igi;::,lg::l of India) 134
30 | Lead (FE) mg/kg {Depmun:sif cﬁ?ﬂﬂ?ﬁ:iﬁilﬁzﬁ;: I{:“?c::E.uf India) shment
31| wickel i B¢ | Dewmentofsgiabie & somomson Goviotisainy | Aveen
2| Cobalt (o) X8 | poumcarorigiiun & aepsmss Gon ottt | 02
B it mg/Ke {DmT:?$ﬁ1T$§ 's? ﬁ;ﬂiﬁ.ﬂ gf:: of India) o
49, | Manganese (1) ma/ig :nmmnt!:?ﬁﬁﬂﬂ?ﬂ:ﬁm? g::: of India) i
33 e mg/Kg {Dmmmnr:ig?gﬁ:::ﬂf fiﬂt:ﬂf‘ti: gj: of India) ks
3 eitain {56} m/Ke IDmﬂﬁT:gMduﬁ?uﬁuur?&%ﬁgmmﬂ;x ;;Ei::ut‘ India) #eonent

MOTES:#Fisass see watermank “Original Test Repart 1o confirm the authenticity of this repon. ® Fasuite shall be referred 1o tested samplels) and applicable to fastod
parameters only. ® Tasi epor shall nod be reproduced exiapt in Full without prior writhen approsal of Anacon Labs. @ Liabsity-of Anacon Labs s fimited to livoied amount
only. ® Non-parshatie and parshable sampla(s) shall be disposed off afier 30 days and 15 days respectively from the date ol izsve of Test Repor, unless spacifind
oinenvise ® ‘gM00 o° i equevalent o “Swiw @ ‘migtke’ & squivalent to pom’ ND indicates not detsctable,

Remarks:As requested by the client, sample was tested for sbove parameters only,
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