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Details of reclamation 

S.No Details Area (Ha) 

1 Leasehold Area 751.74 

2 Quarry Area 567.07 

3 Broken Area 154.34 

4 Technically Reclaimed Area 109.04 

5 Technically Reclaimed Area % ~70.64 % 

6 Biologically Reclaimed Area 29.4 

7 Biologically Reclaimed Area % ~26.96% 

 

Table 1.4 reclamation details 

S.N

o 

Land details(All area in Ha) Techni

cally 

Reclai

med 

area  

(in Ha) 

Bio-Reclaimed Land (in Ha) 

Remarks 

Forest 

Land 

Non- 

Forest 

Land 

Total 

Land 

Total 

mined 

out 

area 

Forest 

Land 

Non- 

Forest 

Land 

Total 

Reclaime

d Land 

1 
323.49

* 

428.2

5 

751.7

4 
154.34 109.04 0 33.9 33.9 

Plantation 

started 

from 

2012-13.  

 Application of forestry clearance of 323.49 ha forest land under process 

The details of the plantation are as follows:  

Name of 

Project  

Year of 

Plantation  

Area 

in Ha  

Category 

of Land  

No. of  

Plants  

Main species  

Purnadih 

OCP  

2012 - 13 5.00 OB dump  12500 Acacia,  Gamhar, 

seashamsubbabul,Karanj,  

Kathsagwan, Chakundi, 

Eucalyptus, Ber, Amla, 

Emli, Babul Bamboo, 

Menzium, etc. With about 

60% survival on OB 

dumps  

2013 -14 3.45 8625 

2017-18 9.10 22750 

2018-19 7.40 18500 

2020-21 9.00  22500 

Total 33.9   84875 
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CSR activities in NK Area 
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NK Area carries out CSR activities in 14 different panchayats of Khalari and Tandwa circle. 

Some of CSR activities are as follows:   
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Construction of toilets 



 

30 

 

 
Community hall constructed under CSR scheme of NK Area 

 
Installation of Hand pipes 
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Construction of well at Mcluskiganj 
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Construction of road and bridge near Purnadih village 
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Vocational training Centre, NK Area 

Sr. 

No. 

Name of 

mine 

Target Contractual Departmental 

2017 2018 2019 2020 2021 2022  2017 2018 2019 2020 2021 2022  2017 2018 2019 2020 2021 2022  

1 KDH  132 35 99 105 108 104 39 03 9 12   134 39 113 119 118 113 

2 Dakra  64 60 65 78 73 67 17 11 10  7  81 69 82 83 90 77 

3 Rohini 72 51 52 52 54 62 16 60 45 11 1  88 64 91 94 58 67 

4 Purnadih 100 60 60 80 90 102 12 9 13  13  106 80 68 97 93 103 

5 Churi 72 60 55 72 70 70 38 84 126 18 100 109 78 69 95 83 82 72 

6 RR shop  20 20 20 15 15 12       21 20 21 21 16 14 

7 GMO             01 08 22 14 18 14 

  460 286 351 402 410 417 122 167 203 41 121 109 509 349 464 511 472 460 
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Executive Summary 
 
 

1.0  Project Land restoration / reclamation monitoring of 76 opencast coal 
mines in different subsidiaries of Coal India Ltd. (CIL) producing 
5 million cu.m. and more (Coal+OB) per year based on satellite 
data of year 2021 on annual basis. 

 
2.0  Objective Objective of the land restoration / reclamation monitoring is to 

assess the area under backfilling, plantation, social forestry, 
active mining area, water bodies, distribution of wasteland, 
agricultural land and forest in the leasehold area of the projects. 
This will help in assessing the progressive status of mined land 
reclamation and to take up remedial measures, if any, required 
for environmental protection. 

 
3.0  Salient Findings 
 

 In the year 2021, amongst projects of different subsidiaries of 
Coal India Ltd. taken up for monitoring, WCL has included 4 more 
mines. CCL has included 8 more mines, SECL has included more 
11 mines and MCL has included 2 more mine for monitoring from 
this year as per directive received from CIL. Some of these 
additional mines were previously monitored under Less than 5 
mcm (Coal+OB) Category and some mines are new additions 
Hence, total of 76 mines were selected for monitoring this year 
instead of 51 mines that were monitored in the year 2020. 
  

 Out of the total mine leasehold area of 863.83 Km2 of the 76 OC 
projects considered for monitoring during 2021-22; total 
excavated area is 302.65 Km2; out of which 136.23 Km2 area 
(45.01%) is under backfilling (Technical Reclamation), 53.02 Km2 
area (17.52%) has been planted (Biologically Reclaimed) and 
113.40 Km2 area (37.47%) is under active mining. It is evident 
from the analysis that 189.25 Km2 (62.53%) area out of the total 
excavated area of 302.65 Km2 of the 76 OC projects is already 
under reclamation and balance 113.40 Km2 (37.47%) area is 
under active mining. Company wise details are given in Table - 1 
& Fig-1. 
 

 On comparing the status of land reclamation carried out in year 
2020-21 with respect to years 2021-22 in the 76 Opencast 
projects of different CIL subsidiaries, it is evident from the 
analysis of the satellite data of the year 2021 that area under land 
reclamation has increased from 173.95 Km2 (Yr. 2020-21) to 
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189.25 Km2 (Yr. 2021-22), which includes both area under 
plantation (Biological Reclamation) and areas under backfilling 
(Technical Reclamation). This increase of 15.30 Km2 area of land 
reclamation in last one year is the result of the efforts made by 
CIL’s subsidiary companies towards land reclamation. Year wise 
comparison in land reclamation in different subsidiaries is given 
in Fig.2. 
 

 It has been observed that in all the subsidiaries of Coal India 
Limited (CIL), technical reclamation has shown an increasing 
trend. As compared to the analysis done in the year 2020, it has 
been found that there has been an overall increase of 12.91 Km2 
in area under technical reclamation commutatively in the year 
2021.  
 

 It has been observed that in WCL, SECL, NCL, CCL & ECL area 
under biological reclamation has increased in comparison to 
previous year whereas in MCL area under biological reclamation 
has reduced marginally in the leasehold areas of the opencast 
projects selected for this study (Refer Table-1).  

 

 In has been also observed that in subsidiaries like WCL, SECL, 
MCL, CCL & ECL, total area under plantation (Green Cover) 
which includes plantation over backfill, plantation over 
overburden dumps and plantation done under social forestry etc. 
has increased as compared to previous year. However, in NCL, 
there has been marginal decrease in area under green cover due 
to additional dump on vegetated area in Jhingurdah project. In 
NCL, leasehold boundaries of all the projects taken up of 
monitoring are updated with latest available EC boundaries 
which has resulted change in position and area of the projects 
impacting area under plantation and vegetation. Overall 18.09% 
of the total leasehold area of all the subsidiaries of CIL 
commutatively is under Green Cover as per the analysis of 
satellite data of the year 2021. 

 

 Analysis of the results based on satellite data of the year 2021 
also indicate that all subsidiaries of CIL, whose projects were 
under monitoring indicate an increasing trend for area under 
reclamation. It has been observed that total area under 
reclamation has increased from 173.95 Km2 (62.16%) in 2020 to 
189.25 Km2 (62.53%) in the year 2021.  

 
Commutative Status of Land Reclamation monitoring based on 
satellite data of the year 2021 is indicated in the Pie Chart in the 
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Fig. 1. Subsidiary wise status of Land Reclamation Monitoring of 
the projects monitored based on satellite data of the year 2021 is 
shown in form of Bar Chart at Fig 2.  Comparison of Area under 
Reclamation in different subsidiaries of Coal India Limited 
between the years 2020 to 2021 has been shown in form of Bar- 
Chart in Fig 3.  
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9.0 Land Reclamation Status in Central Coalfields Ltd. 
 

9.1 The following 15 OC projects of Central Coalfields Ltd. producing more than 5 

million m3. (Coal + OB) annually, have been taken up for land reclamation 

monitoring based on Satellite data of the year 2021. 

No. Name of OC Project Coalfield Name 

1 Ashok 

North Karanpura (NK) 

2 Piparwar 

3 KDH   

4 Amrapali 

5 Magadh 

6 Rohini * 

7 Purnadih * 

8 North Urimari * South Karanpura (SK) 

9 Rajrappa Ramgarh  

10 Parej East  
West Bokaro (WB) 

11 Tapin North * 

12 Kathara * 

East Bokaro (EB) 
13 Karo * 

14 Konar Expansion * 

15 Selected Dhori * 

          *Yearly monitoring started from (2021-22) 

 

9.2 Area statistics of different land use/ cover classes present in the leasehold area 

of the above 15 projects of CCL for the year 2021 are shown in Table 9.1. Land 

use/ cover maps derived from satellite data are shown in Plate 9.1 – 9.15. Report 

on land reclamation status of the above projects are also prepared. Year wise 

changes in different land use/ cover classes in the last three years (wherever 

applicable) based on satellite data are shown in Bar charts in Fig. 9.2 – 9.16. 
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9.3 Study based on Satellite data of the year 2021 reveals that, out of total excavated area 

of 36.49 km2 ,  25.99 km2 (71.22%) has come under reclamation in the above 15 OC 

projects of CCL, out of which 18.01 km2 (49.36%) area is under backfilling (Technical 

Reclamation) and 7.98 km2 (21.87%) area is under plantation (Biological Reclamation). 

 

9.4 Study also reveals that the area under backfilling (Technical Reclamation) has increased 

from 15.20 km2  in 2020 to 18.01 km2  in 2021.  

 

9.5 Analysis of satellite data also indicates that the area under plantation (Biological 

Reclamation) has increased from 7.00 km2 (Yr. 2020) to 7.98 km2 (Yr. 2021). This 

increase in Biological Reclamation reflects continuous efforts on part of CCL in 

continueing reclamation activities for environmental protection. 

 

9.6      The total area under reclamation has increased from 22.20 km2 (69.05%) in 2020 to 25.99 

km2 (71.22%) in 2021, out of the total excavated area.  

 

9.7      It is also seen that the total area under plantation (Green Cover) which includes 

plantation carried out on backfilled area, OB dumps as well as plantation done on social 

forestry in all the 15 mines taken together of CCL has increased from 17.32 km2 in the 

year 2020, to 17.71 km2 in the year 2021 

 
9.8       Piparwar area of CCL has developed and maintained an eco-restoration park called 

“Kayakalp Vatika” at Piparwar OCP, over the reclaimed (backfilled) land. Nearby, a new 

eco park named ‘Chandra Shekhar Azad Vatika ‘ is also being developed from 2020. 

 

9.10 Out of 15 projects of CCL taken for land reclamation monitoring in 2021-22, Parej East 

OC ranks on top for land reclamation (86.98%) followed by KDH (85.60%), Piparwar OC 

(82.73%), Ashok OC (82.14%), and Rajrappa OC (79.61%). 

 

9.11  Eight (8) OC projects namely, Purnadih, Rohini, North Urimari, Tapin North, Kathara, 

Karo, Konar Expansion and Seleceted Dhori were added to the list of yearly reclamation 
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monitoring from the year 2021-22. Earlier these projects were monitored in every three 

year basis. 

 

9.12 Amrapali OCP has successfully carried out plantation on OB dumps, and slopes of OB 

dump through seed ball throwing. 
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 TABLE – 9.1 
 Project wise Land Reclamation Status in OC projects of CCL based on Satellite Data of the Year 2021 

 

1 2

2020 2021 2020 2021 2020 2021 2020 2021 2020 2021 2020 2021 2020 2021 2020 2021 2020 2021

1 Ashok 7.93 7.93 2.35 2.47 1.02 1.21 0.00 0.00 0.27 0.17 0.66 0.80 4.03 4.48 1.29 1.38 3.37 3.68

58.31% 55.13% 25.31% 27.01% 16.38% 17.86% 16.27% 17.40% 83.62% 82.14%

2 Piparwar 11.20 11.20 2.91 2.75 1.45 1.85 0.42 0.19 1.18 1.18 0.98 0.96 5.34 5.56 3.05 3.22 4.36 4.60

54.49% 49.46% 27.15% 33.27% 18.35% 17.27% 27.23% 28.75% 81.65% 82.73%

3 KDH 6.20 6.20 1.79 1.74 1.32 1.35 0.03 0.03 0.21 0.21 0.49 0.52 3.60 3.61 1.56 1.59 3.11 3.09

49.72% 48.20% 36.67% 37.40% 13.61% 14.40% 25.16% 25.65% 86.39% 85.60%

4 Amrapali 6.20 6.20 1.20 1.32 0.00 0.00 0.05 0.08 0.02 0.02 1.07 1.10 2.27 2.42 0.07 0.10 1.20 1.32

52.86% 54.55% 0.00% 0.00% 47.14% 45.45% 1.13% 1.61% 52.86% 54.55%

5 Magadh 17.69 17.69 0.55 0.60 0.00 0.00 0.10 0.10 0.00 0.00 0.78 0.92 1.33 1.52 0.10 0.10 0.55 0.60

41.35% 39.47% 0.00% 0.00% 58.65% 60.53% 0.57% 0.57% 41.35% 39.47%

6 Parej East 6.20 6.20 0.72 0.75 0.69 0.72 0.05 0.05 0.09 0.09 0.22 0.22 1.63 1.69 0.83 0.86 1.41 1.47

44.17% 44.38% 42.33% 42.60% 13.50% 13.02% 13.39% 13.87% 86.50% 86.98%

7 Rajrappa 19.82 19.82 2.37 2.40 1.3 1.27 3.02 3.02 2.02 2.02 0.80 0.94 4.47 4.61 6.34 6.31 3.67 3.67

53.02% 52.06% 29.08% 27.55% 17.90% 20.39% 31.99% 31.84% 82.10% 79.61%

8 Rohini 2.58 2.56 1.22 1.27 0.42 0.48 0.01 0.11 0.00 0.00 0.67 0.48 2.31 2.23 0.43 0.59 1.64 1.75

52.81% 56.95% 18.18% 21.52% 29.00% 21.52% 16.67% 23.05% 71.00% 78.48%

9 Purnadih 7.56 7.52 0.41 0.92 0.09 0.19 0.03 0.12 0.00 0.03 0.95 0.52 1.45 1.63 0.12 0.34 0.50 1.11

28.28% 56.44% 6.21% 11.66% 65.52% 31.90% 1.59% 4.52% 34.48% 68.10%

10 North Urimari 6.68 5.17 0.50 0.25 0.16 0.14 0.01 0.07 0.00 0.00 1.32 1.00 1.98 1.39 0.17 0.21 0.66 0.39

25.25% 17.99% 8.08% 10.07% 66.67% 71.94% 2.54% 4.06% 33.33% 28.06%

11 Tapin North 3.04 0.91 0.00 0.12 0.00 0.66 1.57 0.12 0.91

57.96% 0.00% 42.04% 3.95% 57.96%

12 Kathara 7.93 7.71 0.61 0.65 0.32 0.33 1.04 0.96 0.89 0.83 0.77 0.62 1.70 1.60 2.25 2.12 0.93 0.98

35.88% 40.63% 18.82% 20.63% 45.29% 38.75% 28.37% 27.50% 54.71% 61.25%

13 Karo 5.75 5.26 0.17 0.55 0.14 0.14 0.12 0.14 0.16 0.12 0.34 0.39 0.65 1.08 0.42 0.40 0.31 0.69

26.15% 50.93% 21.54% 12.96% 52.31% 36.11% 7.30% 7.60% 47.69% 63.89%

14 Konar Exp. 7.29 4.71 0.09 0.88 0.03 0.30 0.24 0.01 0.19 0.01 0.41 0.85 0.53 2.03 0.46 0.32 0.12 1.18

16.98% 43.35% 5.66% 14.78% 77.36% 41.87% 6.31% 6.79% 22.64% 58.13%

15 Sel Dhori 3.00 2.65 0.31 0.55 0.06 0.00 0.17 0.04 0.00 0.01 0.49 0.52 0.86 1.07 0.23 0.05 0.37 0.55

36.05% 51.40% 6.98% 0.00% 56.98% 48.60% 7.67% 1.89% 43.02% 51.40%

TOTAL 116.03 113.86 15.20 18.01 7.00 7.98 5.29 5.04 5.03 4.69 9.95 10.50 32.15 36.49 17.32 17.71 22.20 25.99

47.28% 49.36% 21.77% 21.87% 30.95% 28.78% 14.93% 15.55% 69.05% 71.22%

3

Area under 

Backfilling

 Social Forestry, 

Avanue 

Plantation Etc.

Plantation on 

Excavated  / Backfilled 

Area

Other Plantations Total 

Excavated 

Area

PlantationTechnical 

Reclamation

Plantation on 

External 

Over Burden 

Biological Reclamation

11(=4+5)4 5

Table -1   Project wise Land Reclamation Status in Fifteen OC Projects of CCL based on Satellite Data of the Year 2021
                                                                                                                                                   (Projects producing more than 5 mcm of Coal + OB  annaully)                                                                                             (Area in Sq. Kms.)(Area in Sq. Kms.)

Sl. 

No.
Project

6

Total Mine 

Leasehold 

Area

7 8

Area under 

Active Mining

9 (=4+5+8)

(% is calculated with respected to Excavated Area as applicable)

10 (=5+6+7)

Total Area under 

Reclamation

Total Area under 

Plantation               

(% Green Cover 

Generated in 

Leasehold)
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Note: In reference of the above Table-9.1, different parameters are classified as follows: 

1 Leasehold area as per the respective environmental clearance (EC) boundary 

2 
Yearly monitoring of Eight (8 )more Projects namely,  Rohini, Purnadih, North Urimari, Kathara,Tapin North, Konar, Karo & Sel 
Dhori started from current year (2021-22) 

3 Area under Biological Reclamation includes Area under Plantation done on Backfilled area only 

4 Area under Technical Reclamation includes Area under Backfilling only 

5 Area under Active Mining includes Coal Quarry, Quarry filled with water & Advance Quarry Site, if any. Coal dump is excluded 

6 Social Forestry and Plantation on External OB dumps are not included in Biological Reclamation, and are put under separate 
categories 

7 
 (%) calculated in the above table is in respect of total excavated area only, except for “Total area under Plantation” where % is 
in terms of Leasehold Area. 
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Fig. 9.1: Project wise Land Reclamation Status in Year 2021 
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Plate 9.3 
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Plate 9.6 
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Plate 9.7 
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TEST REPORT 

06/23    Test Report No. Metal / 06 Job No 094322160 2023-24 

Type of Sample Ambient Air Quarter Ending  June’ 2023 

Customer  CCL Date of Receipt of Sample: 17/04/2023 

Mode of Receipt of Sample:   Joint sampling with customer Date of Analysis: 01/06/23-14/07/23 

Sampling Protocol: USEPA IO-3.2: 1999, LQR 32  

Remarks & Observation: All samplers placed 1.5 m above ground level 
 

TEST RESULT 

The sample has been tested with the following results: - 

Area :  North Karanpura Project: Purnadih OCP  

Stations:  Date of Sampling: 
 1. Manager Office 06-07/04/2023 

 

2. Dembua Village 

3. Kutki Village 

4. Koilara Village 

06-07/04/2023 

07-08/04/2023 

07-08/04/2023 

 
   

S.N
o 

Test 
Parameters 

Units Test Result Method 
detectio
n Limit 

Limit 
(NAA
QS-

2011) 

Test Method 

Stations: 1 2 3 4 

1 
Conc. of As in 

Air 
ng/m3 0.43 0.34 0.11 0.28 0.1 6.00 

USEPA IO-
3.2:1999 

2 
Conc. of Ni in 

Air 
ng/m3 0.57 0.16 0.24 0.17 0.1 20.00 

USEPA IO-
3.2:1999 

3 
Conc. of Pb in 

Air 
µg/m3 0.015 0.013 0.015 0.005 0.005 1.0 

USEPA IO-
3.2: 1999 

4 
Conc. of Cu in 

Air 
ng/m3 0.22 0.21 0.11 <0.10 0.1 - 

USEPA IO-
3.2: 1999 

5 
Conc. of Cd in 

Air 
ng/m3 <0.02 0.021 <0.02 <0.02 0.02 - 

USEPA IO-
3.2: 1999 

6 
Conc. of Cr in 

Air 
ng/m3 0.21 1.02 0.23 <0.10 0.1 - 

USEPA IO-
3.2: 1999 

7 
Conc. of Hg in 

Air 
ng/m3 <0.005 <0.005 <0.005 <0.005 0.005 - 

USEPA IO-

3.2: 1999 
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TEST REPORT 
06/23  Test Report No. 2218 Job No. 094322160 Year   FY2023-24 
Type of Sample Ambient Air Quarter Ending  June-23 

Customer  CCL 

Mode of Receipt of Sample:   Joint sampling with customer 

Testing/ Sampling Protocol: IS 5182 (part 14): 2000 ,R -2010, Methods for Measurement of Air Pollution, LQR 32  

Remarks & Observation: All samplers placed 1.5 m above ground level 

 

TEST RESULT 

The sample has been tested with the following results: - 

 

 

Month 
Date of 

Sampling 

Date of 

receipt of 

sample 

Date of 

analysis 

Parameters NAAQS 
(8 Hourly Average) 

Wind 

Direction 

(from) & 

Weather 

Ammonia 

 (in µg/m3) 
CO 

(in mg/m3) 
Ozone 

 (in µg/m3) 

Apr.’23 1st FN 
06/04/23 06/04/23 06/04/23 <20 0.554 <19.62 E to W 

Apr.’23 2nd FN 
20/04/23 20/04/23 20/04/23 <20 

0.519 
<19.62 E to W 

May’23 3rd FN 
05/05/23 05/05/23 05/05/23 <20 0.483 <19.62 E to W 

May’23 4th FN 
19/05/23 19/05/23 19/05/23 <20 0.448 <19.62 E to W 

June’23 5th FN 
04/06/23 04/06/23 04/06/23 <20 0.467 <19.62 E to W 

June’23 6th FN 
19/06/23 19/06/23 19/06/23 <20 

0.495 
<19.62 E to W 

 

 
Note:  
1. Gazette Notification No. G.S.R 742(E) dt.25th Sept.’2000 is applicable in core zone. 

2. Gazette Notification No. G.S.R 826 (E) dt.Nov.’2009 is applicable in buffer zone. 

 

 

Area :  North Karanpura Project: Purnadih OCP Stations: Manager Office  



ENVIRONMENT LABORATORY, CMPDI(HQ), RANCHI  

Analysed By        Authorized Signatory 

Note: 1) This Report refers to the values obtained at the time of testing and results related to the items tested 

          2) This Report cannot be reproduced in part or full without written permission of the management. 

          3) This is computer generated report and requires no signature. 
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TEST REPORT 
06/23  Test Report No. 2219 Job No. 094322160 Year   FY2023-24 
Type of Sample Ambient Air Quarter Ending  June-23 

Customer  CCL 

Mode of Receipt of Sample:   Joint sampling with customer 

Testing/ Sampling Protocol: IS 5182 (part 14): 2000 ,R -2010, Methods for Measurement of Air Pollution, LQR 32  

Remarks & Observation: All samplers placed 1.5 m above ground level 

 

TEST RESULT 

The sample has been tested with the following results: - 

 

 

Month 
Date of 

Sampling 

Date of 

receipt of 

sample 

Date of 

analysis 

Parameters NAAQS 
(8 Hourly Average) 

Wind 

Direction 

(from) & 

Weather 

Ammonia 

 (in µg/m3) 
CO 

(in mg/m3) 
Ozone 

 (in µg/m3) 

Apr.’23 1st FN 
06/04/23 06/04/23 06/04/23 <20 

0.499 
<19.62 E to W 

Apr.’23 2nd FN 
20/04/23 20/04/23 20/04/23 <20 0.584 <19.62 E to W 

May’23 3rd FN 
05/05/23 05/05/23 05/05/23 <20 0.572 <19.62 E to W 

May’23 4th FN 
19/05/23 19/05/23 19/05/23 <20 

0.470 
<19.62 E to W 

June’23 5th FN 
04/06/23 04/06/23 04/06/23 <20 

0.488 
<19.62 E to W 

June’23 6th FN 
19/06/23 19/06/23 19/06/23 <20 0.507 <19.62 E to W 

 

 
Note:  
1. Gazette Notification No. G.S.R 742(E) dt.25th Sept.’2000 is applicable in core zone. 

2. Gazette Notification No. G.S.R 826 (E) dt.Nov.’2009 is applicable in buffer zone. 

Area :  North Karanpura Project: Purnadih OCP Stations: Dembua Village 



ENVIRONMENT LABORATORY, CMPDI(HQ), RANCHI  

Analysed By        Authorized Signatory 

Note: 1) This Report refers to the values obtained at the time of testing and results related to the items tested 

          2) This Report cannot be reproduced in part or full without written permission of the management. 

          3) This is computer generated report and requires no signature. 
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TEST REPORT 
06/23  Test Report No. 2220 Job No. 094322160 Year   FY2023-24 
Type of Sample Ambient Air Quarter Ending  June-23 

Customer  CCL 

Mode of Receipt of Sample:   Joint sampling with customer 

Testing/ Sampling Protocol: IS 5182 (part 14): 2000 ,R -2010, Methods for Measurement of Air Pollution, LQR 32  

Remarks & Observation: All samplers placed 1.5 m above ground level 

 

TEST RESULT 

The sample has been tested with the following results: - 

 

 

Month 
Date of 

Sampling 

Date of 

receipt of 

sample 

Date of 

analysis 

Parameters NAAQS 
(8 Hourly Average) 

Wind 

Direction 

(from) & 

Weather 

Ammonia 

 (in µg/m3) 
CO 

(in mg/m3) 
Ozone 

 (in µg/m3) 

Apr.’23 1st FN 
07/04/23 07/04/23 07/04/23 <20 0.478 <19.62 E to W 

Apr.’23 2nd FN 
21/04/23 21/04/23 21/04/23 <20 0.456 <19.62 E to W 

May’23 3rd FN 
06/05/23 06/05/23 06/05/23 <20 0.492 <19.62 E to W 

May’23 4th FN 
20/05/23 20/05/23 20/05/23 <20 0.414 <19.62 E to W 

June’23 5th FN 
05/06/23 05/06/23 05/06/23 <20 0.471 <19.62 E to W 

June’23 6th FN 
20/06/23 20/06/23 20/06/23 <20 0.512 <19.62 E to W 

 

 
Note:  
1. Gazette Notification No. G.S.R 742(E) dt.25th Sept.’2000 is applicable in core zone. 

2. Gazette Notification No. G.S.R 826 (E) dt.Nov.’2009 is applicable in buffer zone. 

Area :  North Karanpura Project: Purnadih OCP Stations: Kutki Village 



ENVIRONMENT LABORATORY, CMPDI(HQ), RANCHI  

Analysed By        Authorized Signatory 

Note: 1) This Report refers to the values obtained at the time of testing and results related to the items tested 

          2) This Report cannot be reproduced in part or full without written permission of the management. 

          3) This is computer generated report and requires no signature. 
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TEST REPORT 
06/23  Test Report No. 2221 Job No. 094322160 Year   FY2023-24 
Type of Sample Ambient Air Quarter Ending  June-23 

Customer  CCL 

Mode of Receipt of Sample:   Joint sampling with customer 

Testing/ Sampling Protocol: IS 5182 (part 14): 2000 ,R -2010, Methods for Measurement of Air Pollution, LQR 32  

Remarks & Observation: All samplers placed 1.5 m above ground level 

 

TEST RESULT 

The sample has been tested with the following results: - 

 

 

Month 
Date of 

Sampling 

Date of 

receipt of 

sample 

Date of 

analysis 

Parameters NAAQS 
(8 Hourly Average) 

Wind 

Direction 

(from) & 

Weather 

Ammonia 

 (in µg/m3) 
CO 

(in mg/m3) 
Ozone 

 (in µg/m3) 

Apr.’23 1st FN 
07/04/23 07/04/23 07/04/23 <20 0.594 <19.62 E to W 

Apr.’23 2nd FN 
21/04/23 21/04/23 21/04/23 <20 0.554 <19.62 E to W 

May’23 3rd FN 
06/05/23 06/05/23 06/05/23 <20 0.462 <19.62 E to W 

May’23 4th FN 
20/05/23 20/05/23 20/05/23 <20 0.489 <19.62 E to W 

June’23 5th FN 
05/06/23 05/06/23 05/06/23 <20 0.480 <19.62 E to W 

June’23 6th FN 
20/06/23 20/06/23 20/06/23 <20 0.514 <19.62 E to W 

 

 
Note:  
1. Gazette Notification No. G.S.R 742(E) dt.25th Sept.’2000 is applicable in core zone. 

2. Gazette Notification No. G.S.R 826 (E) dt.Nov.’2009 is applicable in buffer zone. 

Area :  North Karanpura Project: Purnadih OCP Stations: Koilara Village 



ENVIRONMENT LABORATORY,CMPDI(HQ),RANCHI  

Analysed By        Authorized Signatory 

Note: 1) This Report refers to the values obtained at the time of testing and results related to the items tested 

          2) This Report cannot be reproduced in part or full without written permission of the management. 

          3) This is computer generated report and requires no signature. 
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TEST REPORT 
06/23    Test Report No. 2230 Job No. 094322160 Year   FY2023-24 
Type of Sample Ambient Air Quarter Ending  Jun-23 

Customer  CCL 

Mode of Receipt of Sample:   Joint sampling with customer 

Testing/ Sampling Protocol: IS 5182 (part 14): 2000 ,R -2010, Methods for Measurement of Air Pollution, LQR 32  

Remarks & Observation: All samplers placed 1.5 m above ground level 

 

TEST RESULT 

The sample has been tested with the following results: - 

 

 

 

Month 
Date of 

Sampling 

Date of 

receipt of 

sample 

Date of 

analysis 

Parameters ( in  µg/m3) 
Wind 

Direction 

(from) & 

Weather 

Total 

Particulate 

Matter (PM10+ 

>PM10)TPM 

Particulate 

Matter 

(PM10) 

Particulate 

Matter 

(PM2.5) 

Sulphur 

Dioxide 

(SO2) 

Nitrogen 

Oxides 

(as NOx) 

Apr-23 1st FN 
06/04/23-

07/04/23 
17-04-2023 

17/04/23-

22/04/23 
277 110 45 < 25 < 6 

East 

Sunny 

Apr-23 2nd FN 
20/04/23-

21/04/23 
02-05-2023 

02/05/23-

09/05/23 
207 104 52 < 25 < 6 

East 

Sunny 

May-23 3rd FN 
05/05/23-

06/05/23 
16-05-2023 

16/05/23-

22/05/23 
218 101 48 < 25 < 6 

East 

Sunny 

May-23 4th FN 
19/05/23-

20/05/23 
01-06-2023 

01/06/23-

09/06/23 
215 116 42 < 25 < 6 

East 

Sunny 

Jun-23 5th FN 
04/06/23-

05/06/23 
16-06-2023 

16/06/23-

21/06/23 
192 93 52 < 25 < 6 

East 

Sunny 

Jun-23 6th FN 
19/06/23-

20/06/23 
03-07-2023 

03/07/23-

07/07/23 
251 116 67 < 25 < 6 

East 

Sunny 

 
Note:  
1. Gazette Notification No. G.S.R 742(E) dt.25th Sept.’2000 is applicable in core zone. 

2. Gazette Notification No. G.S.R 826 (E) dt.Nov.’2009 is applicable in buffer zone. 

 

 

Area :  North Karanpura Project: Purnadih OCP Stations: Manager Office  



ENVIRONMENT LABORATORY,CMPDI(HQ),RANCHI  

Analysed By        Authorized Signatory 

Note: 1) This Report refers to the values obtained at the time of testing and results related to the items tested 

          2) This Report cannot be reproduced in part or full without written permission of the management. 
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TEST REPORT 
06/23    Test Report No. 2231 Job No. 094322160 Year   FY2023-24 
Type of Sample Ambient Air Quarter Ending  Jun-23 

Customer  CCL 

Mode of Receipt of Sample:   Joint sampling with customer 

Testing/ Sampling Protocol: IS 5182 (part 14): 2000 ,R -2010, Methods for Measurement of Air Pollution, LQR 32  

Remarks & Observation: All samplers placed 1.5 m above ground level 

 

TEST RESULT 

The sample has been tested with the following results: - 

 

 

 

Month 
Date of 

Sampling 

Date of 

receipt of 

sample 

Date of 

analysis 

Parameters ( in  µg/m3) 
Wind 

Direction 

(from) & 

Weather 

Total 

Particulate 

Matter (PM10+ 

>PM10)TPM 

Particulate 

Matter 

(PM10) 

Particulate 

Matter 

(PM2.5) 

Sulphur 

Dioxide 

(SO2) 

Nitrogen 

Oxides 

(as NOx) 

Apr-23 1st FN 
11/04/23-

12/04/23 
17-04-2023 

17/04/23-

30/04/23 
161 77 40 < 25 < 6 

West 

Sunny 

Apr-23 2nd FN 
25/04/23-

26/04/23 
02-05-2023 

02/05/23-

15/05/23 
176 83 40 < 25 < 6 

East 

Sunny 

May-23 3rd FN 
11/05/23-

12/05/23 
16-05-2023 

16/05/23-

26/05/23 
160 52 37 < 25 < 6 

East 

Sunny 

May-23 4th FN 
26/05/23-

27/05/23 
01-06-2023 

01/06/23-

13/06/23 
134 48 23 < 25 < 6 

East 

Sunny 

Jun-23 5th FN 
06/06/23-

07/06/23 
16-06-2023 

16/06/23-

30/06/23 
153 46 23 < 25 < 6 

East 

Sunny 

Jun-23 6th FN 
25/06/23-

26/06/23 
03-07-2023 

03/07/23-

10/07/23 
138 75 39 < 25 < 6 

East 

Sunny 

 
Note:  
1. Gazette Notification No. G.S.R 742(E) dt.25th Sept.’2000 is applicable in core zone. 

2. Gazette Notification No. G.S.R 826 (E) dt.Nov.’2009 is applicable in buffer zone. 

Area :  North Karanpura Project: Purnadih OCP Stations: Dembua Village 



ENVIRONMENT LABORATORY,CMPDI(HQ),RANCHI  

Analysed By        Authorized Signatory 

Note: 1) This Report refers to the values obtained at the time of testing and results related to the items tested 

          2) This Report cannot be reproduced in part or full without written permission of the management. 
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TEST REPORT 
06/23    Test Report No. 2232 Job No. 094322160 Year   FY2023-24 
Type of Sample Ambient Air Quarter Ending  Jun-23 

Customer  CCL 

Mode of Receipt of Sample:   Joint sampling with customer 

Testing/ Sampling Protocol: IS 5182 (part 14): 2000 ,R -2010, Methods for Measurement of Air Pollution, LQR 32  

Remarks & Observation: All samplers placed 1.5 m above ground level 

 

TEST RESULT 

The sample has been tested with the following results: - 

 

 

 

Month 
Date of 

Sampling 

Date of 

receipt of 

sample 

Date of 

analysis 

Parameters ( in  µg/m3) 
Wind 

Direction 

(from) & 

Weather 

Total 

Particulate 

Matter (PM10+ 

>PM10)TPM 

Particulate 

Matter 

(PM10) 

Particulate 

Matter 

(PM2.5) 

Sulphur 

Dioxide 

(SO2) 

Nitrogen 

Oxides 

(as NOx) 

Apr-23 1st FN 
11/04/23-

12/04/23 
17-04-2023 

17/04/23-

30/04/23 
309 199 62 < 25 < 6 

West 

Sunny 

Apr-23 2nd FN 
25/04/23-

26/04/23 
02-05-2023 

02/05/23-

15/05/23 
211 90 54 < 25 < 6 

East 

Sunny 

May-23 3rd FN 
11/05/23-

12/05/23 
16-05-2023 

16/05/23-

26/05/23 
321 251 79 < 25 < 6 

East 

Sunny 

May-23 4th FN 
26/05/23-

27/05/23 
01-06-2023 

01/06/23-

13/06/23 
398 272 83 < 25 < 6 

East 

Sunny 

Jun-23 5th FN 
06/06/23-

07/06/23 
16-06-2023 

16/06/23-

30/06/23 
525 389 82 < 25 < 6 

East 

Sunny 

Jun-23 6th FN 
25/06/23-

26/06/23 
03-07-2023 

03/07/23-

10/07/23 
209 94 48 < 25 < 6 

East 

Sunny 

 
Note:  
1. Gazette Notification No. G.S.R 742(E) dt.25th Sept.’2000 is applicable in core zone. 

2. Gazette Notification No. G.S.R 826 (E) dt.Nov.’2009 is applicable in buffer zone. 

Area :  North Karanpura Project: Purnadih OCP Stations: Kutki Village 



ENVIRONMENT LABORATORY,CMPDI(HQ),RANCHI  

Analysed By        Authorized Signatory 

Note: 1) This Report refers to the values obtained at the time of testing and results related to the items tested 

          2) This Report cannot be reproduced in part or full without written permission of the management. 
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TEST REPORT 
06/23    Test Report No. 2233 Job No. 094322160 Year   FY2023-24 
Type of Sample Ambient Air Quarter Ending  Jun-23 

Customer  CCL 

Mode of Receipt of Sample:   Joint sampling with customer 

Testing/ Sampling Protocol: IS 5182 (part 14): 2000 ,R -2010, Methods for Measurement of Air Pollution, LQR 32  

Remarks & Observation: All samplers placed 1.5 m above ground level 

 

TEST RESULT 

The sample has been tested with the following results: - 

 

 

 

Month 
Date of 

Sampling 

Date of 

receipt of 

sample 

Date of 

analysis 

Parameters ( in  µg/m3) 
Wind 

Direction 

(from) & 

Weather 

Total 

Particulate 

Matter (PM10+ 

>PM10)TPM 

Particulate 

Matter 

(PM10) 

Particulate 

Matter 

(PM2.5) 

Sulphur 

Dioxide 

(SO2) 

Nitrogen 

Oxides 

(as NOx) 

Apr-23 1st FN 
07/04/23-

08/04/23 
17-04-2023 

17/04/23-

22/04/23 
151 61 33 < 25 < 6 

East 

Sunny 

Apr-23 2nd FN 
21/04/23-

22/04/23 
02-05-2023 

02/05/23-

09/05/23 
178 75 32 < 25 < 6 

East 

Sunny 

May-23 3rd FN 
06/05/23-

07/05/23 
16-05-2023 

16/05/23-

22/05/23 
172 86 48 < 25 < 6 

East 

Sunny 

May-23 4th FN 
20/05/23-

21/05/23 
01-06-2023 

01/06/23-

09/06/23 
135 67 26 < 25 < 6 

East 

Sunny 

Jun-23 5th FN 
05/06/23-

06/06/23 
16-06-2023 

16/06/23-

21/06/23 
235 91 56 < 25 < 6 

East 

Sunny 

Jun-23 6th FN 
20/06/23-

21/06/23 
03-07-2023 

03/07/23-

07/07/23 
221 89 41 < 25 < 6 

East 

Sunny 

 
Note:  
1. Gazette Notification No. G.S.R 742(E) dt.25th Sept.’2000 is applicable in core zone. 

2. Gazette Notification No. G.S.R 826 (E) dt.Nov.’2009 is applicable in buffer zone. 

  

Area :  North Karanpura Project: Purnadih OCP Stations: Koilara Village 



ENVIRONMENT LABORATORY,CMPDI(HQ),RANCHI  

Analysed By        Authorized Signatory 
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TEST REPORT 
06/23    Test Report No. 2234 Job No. 094322160 Year   FY2023-24 
Type of Sample: Noise Quarter Ending  Jun-23 

Customer  CCL 

Testing/ Sampling Protocol: ‘The noise pollution (Regulation and Control), Rules,2000, LQR 34 

Remarks:  

 

TEST RESULT 

The sample has been tested with the following results: - 

 

 

 

Station Name 

Noise Level dB(A) Leq 

Apr-23 1st FN 
Apr-23 2nd 

FN 
May-23 3rd FN May-23 4th FN 

Jun-23 5th 

FN 
Jun-23 6th FN 

  Day/Night Day/Night Day/Night Day/Night Day/Night Day/Night 

Date of recording 06-04-2023 20-04-2023 05-05-2023 19-05-2023 04-06-2023 19-06-2023 

1. Manager Office 70.8/64.6 71.2/65.3 70.8/64.9 70.4/64.5 69.5/63.6 69.6/63.5 

Date of recording 06-04-2023 20-04-2023 05-05-2023 19-05-2023 04-06-2023 19-06-2023 

2. Dambua Village 68.3/62.4 68.2/62.1 67.6/61.5 67.7/61.5 67.5/61.6 66.5/60.3 

Date of recording 07-04-2023 21-04-2023 06-05-2023 20-05-2023 05-06-2023 20-06-2023 

3. Kutki Village 67.8/61.7 67.4/61.5 66.8/60.9 66.8/60.6 66.7/60.8 65.7/59.5 

Date of recording 07-04-2023 21-04-2023 06-05-2023 20-05-2023 05-06-2023 20-06-2023 

4. Koilara Village 66.9/60.6 66.9/60.8 68.2/62.3 68.2/62.3 65.9/59.5 67.2/61.1 

 

Ambient Air Quality Standards in respect of Noise as per ‘The noise 
pollution (Regulation and Control), Rules,2000 

Time Frame Limits in dB(A) Leq 

Day Time 
6.00 AM to 10.00 PM 

Night Time 
10.00 PM to 6.00 AM 

Industrial Area 75 70 

Commercial Area 65 55 

Residential area 55 45 

Silence Zone 50 40 

 

Area :  North Karanpura Project: Purnadih OCP 



ENVIRONMENT LABORATORY,CMPDI(HQ),RANCHI  
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TEST REPORT 
06/23    Test Report No. 2235 Job No. 094322160 Year   FY2023-24 
Type of Sample: Effluent Water Quarter Ending  Jun-23 

Customer  CCL 

Mode of Receipt of Sample:   Joint sampling with customer 

Testing/ Sampling Protocol: MOEF -SCH-VI STANDARDS, Class ‘A’, LQR 33 

Remarks & Observation: Samples received in 5 ltrs plastic Jerri cane, Colour as observed is transparent 

 

TEST RESULT 

The sample has been tested with the following results: - 

 

 

 

Analysis Results of FN Effluent Water 

Parameters   COD  O & G pH value TSS 

Detection Limit 4 2 0.2 10 

MOEF -SCH-VI, STANDARDS, Class ‘A’ 250 10 5.5 to 9.0 100 

Month 
Date of 

Sampling 

Date of 

Receipt of 

Sample 

Date of Analysis Value in mg/l, except pH 

Apr-23 1st FN 08/04/23 17/04/23 17/04/23-28/04/23 28 <2.00 7.8 81 

Apr-23 2nd FN 22/04/23 02/04/23 02/04/23-15/05/23 20 <2.00 7.4 39 

May-23 3rd FN 07/05/23 16/05/23 16/05/23-31/05/23 20 <2.00 7.8 41 

May-23 4th FN 21/05/23 01/06/23 01/06/23-15/06/23 16 <2.00 8.1 37 

Jun-23 5th FN 06/06/23 16/06/23 16/06/23-30/06/23 32 <2.00 8.1 92 

Jun-23 6th FN 21/06/23 03/07/23 03/07/23-14/07/23 24 <2.00 8.1 54 

BIS Standard & Method     

APHA, 23rd 

Edition, Closed 

Reflux, Titrimetric 

Method, 2017 

IS 3025/39:1991, 

R : 2003, Partition 

Gravimetric 

IS-3025/11:1983, 

R-1996, 

Electrometric 

IS 3025/17:1984, 

R :1996, 

Gravimetric 

Method 

 

Area :  North Karanpura Project: Purnadih OCP Stations: Mine Water Discharge 
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TEST REPORT 
06/23    Test Report No. 2236 Job No. 094322160 Year   FY2023-24 
Type of Sample: Surface Water Quarter Ending  Jun-23 
Customer  CCL Date of Receipt: 17-04-2023 
Mode of Receipt of Sample:   Joint sampling with customer Date of Analysis: 17.04.23-14.07.23 
Testing/ Sampling Protocol: LQR 33 

Remarks & Observation: Samples received in 5 ltrs plastic Jerri cane, Colour as observed is transparent 

TEST RESULT 

The sample has been tested with the following results: - 

 

Area :  North Karanpura Project: Purandih OCP 

Stations:  Date of Sampling: 

 1. Damodar River U/S of the Project 08-04-2023 
 2. Damodar River D/S of the Project 08-04-2023 
 3. Damodar Near Jamdih Bridge 08-04-2023 
  

 

 
Sl.No 

Parameter Sampling Stations Detection 

Limit 

BIS Standard & Method 

1 2 3 4 

1 Arsenic (as As), mg/l, Max 
<0.002 <0.002 <0.002 

 0.002 IS 3025/37:1988 

R : 2003, AAS-VGA, Method 

2  BOD (3 days 27oC), mg/l, Max 2.1 2.4 <2.0  2.00 IS 3025 /44: 1993, R: 2003 

3 day incubation at 27°C 

3 Cadmium(as Cd), mg/l, Max <0.0004 <0.0004 <0.0004  0.0004 APHA, 23rd Edition 

AAS-GTA Method, 2017 

4 Chlorides (as Cl), mg/l, Max 12 10 10  2.00 IS-3025/32:1988, R-2007, 

Argentometric Method 

5 Copper (as Cu), mg/l, Max <0.02 <0.02 <0.02  0.02 IS 3025/42: 1992, R : 2009, 

AAS (Air-Ac-Flame) 

6 Dissolved Oxygen, min. 6.1 5.9 6  0.10 IS 3025/38: 1989, R:2003, 

Winkler Azide Method 

7 Fluoride (as F) mg/l, Max 0.52 0.5 0.56  0.02 APHA, 23rd Edition,  

SPADNS Method, 2017 

8 Hexavalent Chromium, mg/l, Max <0.01 <0.01 <0.01  0.01 APHA, 23rd Edition, 2017 

Diphenylcarbohydrazide,  

9 Iron (as Fe), mg/l, Max <0.04 <0.04 <0.04  0.04 IS 3025 /53: 2003, R : 2009, 

AAS (Air-Ac-Flame) 

10 Lead (as Pb), mg/l, Max <0.001 <0.001 <0.001  0.001 APHA, 23rd Edition 

AAS-GTA Method, 2017 

11 Nitrate (as NO3), mg/l, Max 0.65 0.94 0.72  0.50 APHA, 23rd Edition, UV -

Spectrophotometric, 2017 

12 pH value 8.1 7.4 7.5  1.0 IS-3025/11:1983, R-1996, 

Electrometric Method 

13 Phenolic compounds  
(as C6H5OH), mg/l, Max 

<0.001 <0.001 <0.001  0.001 APHA, 23rd Edition, 2017, 

 4-Amino Antipyrine Method,  

14 Selenium (as Se), mg/l, Max <0.0005 <0.0005 <0.0005  0.0005 IS 3025/56:2003 

AAS-VGA Method 

15 Sulphate (as SO4) mg/l, Max 22 22 21  2.00 APHA, 23rd Edition 

Turbidity Method, 2017 

16 Total Dissolved Solids, mg/l, Max 196 204 210  25.00 IS 3025 /16:1984 

R : 2006, Gravimetric Method 

17 Total Suspended Solids, mg/l, 

Max 
21 14 20  10.00 IS 3025 /17:1984, 

R :1996, Gravimetric Method 

18 Zinc (as Zn), mg/l, Max <0.005 <0.005 0.007  0.005 IS 3025 /49: 1994, R : 2009, 

AAS (Air-Ac-Flame)  
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TEST REPORT 
06/23    Test Report No. 2237 Job No. 094322160 Year   FY2023-24 
Type of Sample: Drinking Water Quarter Ending  Jun-23 
Customer  CCL Date of Receipt: 17-04-2023 
Mode of Receipt of Sample:   Joint sampling with customer Date of Analysis: 17.04.23-14.07.23 
Testing/ Sampling Protocol: IS:10500 Drinking Water Standards, LQR 33 

Remarks & Observation: Samples received in 5 ltrs plastic Jerri cane, Colour as observed is transparent 

TEST RESULT 

The sample has been tested with the following results: - 
 

Area :  North Karanpura Project: Purnadih OCP 

Stations:  Date of Sampling: 
 1. Hand Pump, Tumang Village 

08-04-2023 
  

 

Sl. No Parameter Sampling Stations Detection 

Limit 

IS:10500 

Standards 

Standard / Test Method 

1 2 3 

1 Boron (as B), mg/l, Max 
<0.2 

  0.20 0.5 APHA, 23rd Edition Carmine 

Method; 2017 

2 Cadmium (as Cd), mg/l, Max 
<0.0004 

  0.0004 0.003 APHA, 23rd Edition 

AAS-GTA Method, 2017 

3 Calcium (as Ca), mg/l, Max 
49.6 

  1.60 75 IS-3025/40:1991,  

EDTA 

4 Chloride (as Cl), mg/l, Max 
18 

  2.00 250 IS-3025/32:1988, R-2007, 

Argentometric Method 

5 Copper (as Cu), mg/l, Max 
<0.02 

  0.02 0.05 IS 3025/42: 1992, R : 2009, 

AAS (Air-Ac-Flame) 

6 Fluoride (as F) mg/l, Max 
 0.59 

  0.02 1.0 APHA, 23rd Edition,  

SPADNS Method, 2017 

7 Free Residual Chlorine, mg/l, Min 
0.06 

  0.02 0.2 APHA, 23rd Edition, DPD 

Method, 2017 

8 Iron (as Fe), mg/l, Max 
<0.04 

  0.04 1.0 IS 3025 /53: 2003, R : 2009 

AAS (Air-Ac-Flame) 

9 Lead (as Pb), mg/l, Max 
<0.001 

  0.001 0.01 APHA, 23rd Edition 

AAS-GTA Method, 2017 

10 Manganese (as Mn), mg/l, Max 
<0.01 

  0.01 0.1 IS-3025/59:2006, AAS (Air-

Ac-Flame) Method 

11 Nickel (as Ni), mg/l, Max 
<0.003 

  0.003 0.02  APHA, 23rd Edition, 

 3120 B, ICP Method: 2017 

12 Nitrate (as NO3), mg/l, Max 
0.90 

  0.5 45 APHA, 23rd Edition, UV- 

Spectrophotometric, 2017 

13 Odour 
Agreeable 

  Qualitative Agreeable IS 3025 /05:1983, R-2012, 

Qualitative 

14 pH value 
8.5 

  1.0 6.5 to 8.5 IS-3025/11:1983, R-1996, 

Electrometric Method 

15 Phenolic compounds  
(as C6H5OH), mg/l, Max <0.001 

  0.001 0.001 APHA, 23rd Edition,4-Amino 

Autipyrine, 2017 

16 Selenium (as Se), mg/l, Max 
<0.0005 

  0.0005 0.01 IS 3025/56:2003 

AAS-VGA Method 

17 Sulphate (as SO4) mg/l, Max 
 152 

  2.00 200 APHA, 23rd Edition.  

Turbidity Method, 2017 

18 Total Alkalinity (caco3),mg/l, Max  
72 

  4.00 200 IS-3025/23:1986,R: 2009, 

Titration Method 

19 Total Arsenic (as As), mg/l, Max 
<0.002 

  0.002 0.01 IS 3025/ 37:1988 

R : 2003, AAS-VGA: 1998 

20 Total Chromium (as Cr), mg/l, Max 
<0.002 

  0.002 0.05 APHA, 23rd Edition, 

 3120 B, ICP Method: 2017 

21 Total Dissolved Solids, mg/l, Max 
339 

  25.00 500 IS 3025 /16:1984 

R : 2006, Gravimetric  

22 Total Hardness (caco3), mg/l, Max 
212 

  4.00 200 IS-3025/21:1983, 

R-2009, EDTA Method 

23 Turbidity, NTU, Max 
4 

  1.0 1 IS-3025/10:1984 R-1996, 

Nephelometric Method 

24 Zinc (as Zn), mg/l, Max 
<0.005 

  0.005 5.0 IS 3025 /49: 1994, R : 2009, 

AAS (Air-Ac-Flame)  
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TEST REPORT 
09/23  Test Report No. 2230 Job No. 094323120 Year   FY2023-24 
Type of Sample Ambient Air Quarter Ending  Sep-23 

Customer  CCL 

Mode of Receipt of Sample:   Joint sampling with customer 

Testing/ Sampling Protocol: IS 5182 (part 14): 2000 ,R -2010, Methods for Measurement of Air Pollution, LQR 32  

Remarks & Observation: All samplers placed 1.5 m above ground level 

 

TEST RESULT 

The sample has been tested with the following results: - 

 

 

 

Month 
Date of 

Sampling 

Date of 

receipt of 

sample 

Date of 

analysis 

Parameters ( in  µg/m3) 
Wind 

Direction 

(from) & 

Weather 

Total 

Particulate 

Matter (PM10+ 

>PM10)TPM 

Particulate 

Matter 

(PM10) 

Particulate 

Matter 

(PM2.5) 

Sulphur 

Dioxide 

(SO2) 

Nitrogen 

Oxides (as 

NOx) 

Jul-23 1st FN 
06/07/23-

07/07/23 17-07-2023 
17/07/23-

24/07/23 241 105 44 < 25 < 6 
East 

Sunny 

Jul-23 2nd FN 
20/07/23-

21/07/23 01-08-2023 
01/08/23-

05/08/23 198 95 41 < 25 < 6 
East 

Sunny 

Aug-23 3rd FN 
04/08/23-

05/08/23 16-08-2023 
16/08/23-

22/08/23 212 90 38 < 25 < 6 East Cloud 

Aug-23 4th FN 
19/08/23-

20/08/23 01-09-2023 
01/09/23-

09/09/23 208 102 41 < 25 < 6 East Cloud 

Sep-23 5th FN 
04/09/23-

05/09/23 18-09-2023 
18/09/23-

20/09/23 218 86 40 < 25 < 6 
East 

Sunny 

Sep-23 6th FN 
21/09/23-

22/09/23 03-10-2023 
03/10/23-

11/10/23 224 108 48 < 25 < 6 
East 

Sunny 

 
Note:  
1. Gazette Notification No. G.S.R 742(E) dt.25th Sept.’2000 is applicable in core zone. 

2. Gazette Notification No. G.S.R 826 (E) dt.Nov.’2009 is applicable in buffer zone. 

 

 

Area :  North Karanpura Project: Purnadih OCP Stations: Manager Office  
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TEST REPORT 
09/23  Test Report No. 2231 Job No. 094323120 Year   FY2023-24 
Type of Sample Ambient Air Quarter Ending  Sep-23 

Customer  CCL 

Mode of Receipt of Sample:   Joint sampling with customer 

Testing/ Sampling Protocol: IS 5182 (part 14): 2000 ,R -2010, Methods for Measurement of Air Pollution, LQR 32  

Remarks & Observation: All samplers placed 1.5 m above ground level 

 

TEST RESULT 

The sample has been tested with the following results: - 

 

 

 

Month 
Date of 

Sampling 

Date of 

receipt of 

sample 

Date of 

analysis 

Parameters ( in  µg/m3) 
Wind 

Direction 

(from) & 

Weather 

Total 

Particulate 

Matter (PM10+ 

>PM10)TPM 

Particulate 

Matter 

(PM10) 

Particulate 

Matter 

(PM2.5) 

Sulphur 

Dioxide 

(SO2) 

Nitrogen 

Oxides (as 

NOx) 

Jul-23 1st FN 
06/07/23-

07/07/23 17-07-2023 
17/07/23-

24/07/23 145 61 33 < 25 < 6 
East 

Sunny 

Jul-23 2nd FN 
20/07/23-

21/07/23 01-08-2023 
01/08/23-

05/08/23 128 52 28 < 25 < 6 
East 

Sunny 

Aug-23 3rd FN 
04/08/23-

05/08/23 16-08-2023 
16/08/23-

22/08/23 132 58 31 < 25 < 6 
East 

Cloud 

Aug-23 4th FN 
19/08/23-

20/08/23 01-09-2023 
01/09/23-

09/09/23 154 67 36 < 25 < 6 
East 

Cloud 

Sep-23 5th FN 
04/09/23-

05/09/23 18-09-2023 
18/09/23-

20/09/23 118 48 22 < 25 < 6 
East 

Sunny 

Sep-23 6th FN 
21/09/23-

22/09/23 03-10-2023 
03/10/23-

11/10/23 122 56 29 < 25 < 6 
East 

Sunny 

 
Note:  
1. Gazette Notification No. G.S.R 742(E) dt.25th Sept.’2000 is applicable in core zone. 

2. Gazette Notification No. G.S.R 826 (E) dt.Nov.’2009 is applicable in buffer zone. 

Area :  North Karanpura Project: Purnadih OCP Stations: Dembua Village 
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TEST REPORT 
09/23  Test Report No. 2232 Job No. 094323120 Year   FY2023-24 
Type of Sample Ambient Air Quarter Ending  Sep-23 

Customer  CCL 

Mode of Receipt of Sample:   Joint sampling with customer 

Testing/ Sampling Protocol: IS 5182 (part 14): 2000 ,R -2010, Methods for Measurement of Air Pollution, LQR 32  

Remarks & Observation: All samplers placed 1.5 m above ground level 

 

TEST RESULT 

The sample has been tested with the following results: - 

 

 

 

Month 
Date of 

Sampling 

Date of 

receipt of 

sample 

Date of 

analysis 

Parameters ( in  µg/m3) 
Wind 

Direction 

(from) & 

Weather 

Total 

Particulate 

Matter (PM10+ 

>PM10)TPM 

Particulate 

Matter 

(PM10) 

Particulate 

Matter 

(PM2.5) 

Sulphur 

Dioxide 

(SO2) 

Nitrogen 

Oxides (as 

NOx) 

Jul-23 1st FN 
07/07/23-

08/07/23 17-07-2023 
17/07/23-

24/07/23 134 53 31 < 25 < 6 
East 

Sunny 

Jul-23 2nd FN 
21/07/23-

22/07/23 01-08-2023 
01/08/23-

05/08/23 114 48 26 < 25 < 6 
East 

Sunny 

Aug-23 3rd FN 
05/08/23-

06/08/23 16-08-2023 
16/08/23-

22/08/23 108 45 21 < 25 < 6 
East 

Cloud 

Aug-23 4th FN 
20/08/23-

21/08/23 01-09-2023 
01/09/23-

09/09/23 145 58 39 < 25 < 6 
East 

Cloud 

Sep-23 5th FN 
05/09/23-

06/09/23 18-09-2023 
18/09/23-

20/09/23 132 64 32 < 25 < 6 
East 

Sunny 

Sep-23 6th FN 
22/09/23-

23/09/23 03-10-2023 
03/10/23-

11/10/23 162 71 41 < 25 < 6 
East 

Sunny 

 
Note:  
1. Gazette Notification No. G.S.R 742(E) dt.25th Sept.’2000 is applicable in core zone. 

2. Gazette Notification No. G.S.R 826 (E) dt.Nov.’2009 is applicable in buffer zone. 

Area :  North Karanpura Project: Purnadih OCP Stations: Kutki Village 
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TEST REPORT 
09/23  Test Report No. 2233 Job No. 094323120 Year   FY2023-24 
Type of Sample Ambient Air Quarter Ending  Sep-23 

Customer  CCL 

Mode of Receipt of Sample:   Joint sampling with customer 

Testing/ Sampling Protocol: IS 5182 (part 14): 2000 ,R -2010, Methods for Measurement of Air Pollution, LQR 32  

Remarks & Observation: All samplers placed 1.5 m above ground level 

 

TEST RESULT 

The sample has been tested with the following results: - 

 

 

 

Month 
Date of 

Sampling 

Date of 

receipt of 

sample 

Date of 

analysis 

Parameters ( in  µg/m3) 
Wind 

Direction 

(from) & 

Weather 

Total 

Particulate 

Matter (PM10+ 

>PM10)TPM 

Particulate 

Matter 

(PM10) 

Particulate 

Matter 

(PM2.5) 

Sulphur 

Dioxide 

(SO2) 

Nitrogen 

Oxides (as 

NOx) 

Jul-23 1st FN 
07/07/23-

08/07/23 17-07-2023 
17/07/23-

24/07/23 125 57 30 < 25 < 6 
East 

Sunny 

Jul-23 2nd FN 
21/07/23-

22/07/23 01-08-2023 
01/08/23-

05/08/23 154 62 35 < 25 < 6 
East 

Sunny 

Aug-23 3rd FN 
05/08/23-

06/08/23 16-08-2023 
16/08/23-

22/08/23 168 71 41 < 25 < 6 
East 

Cloud 

Aug-23 4th FN 
20/08/23-

21/08/23 01-09-2023 
01/09/23-

09/09/23 125 65 23 < 25 < 6 
East 

Cloud 

Sep-23 5th FN 
05/09/23-

06/09/23 18-09-2023 
18/09/23-

20/09/23 152 76 46 < 25 < 6 
East 

Sunny 

Sep-23 6th FN 
22/09/23-

23/09/23 03-10-2023 
03/10/23-

11/10/23 138 52 28 < 25 < 6 
East 

Sunny 

 
Note:  
1. Gazette Notification No. G.S.R 742(E) dt.25th Sept.’2000 is applicable in core zone. 

2. Gazette Notification No. G.S.R 826 (E) dt.Nov.’2009 is applicable in buffer zone. 

  

Area :  North Karanpura Project: Purnadih OCP Stations: Koilara Village 
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TEST REPORT 
09/23  Test Report No. 2234 Job No. 094323120 Year   FY2023-24 
Type of Sample: Noise Quarter Ending  Sep-23 

Customer  CCL 

Testing/ Sampling Protocol: ‘The noise pollution (Regulation and Control), Rules,2000, LQR 34 

Remarks:  

 

TEST RESULT 

The sample has been tested with the following results: - 

 

 

 

Station Name 

Noise Level dB(A) Leq 

Jul-23 1st FN Jul-23 2nd FN Aug-23 3rd FN Aug-23 4th FN 
Sep-23 5th 

FN 
Sep-23 6th FN 

  Day/Night Day/Night Day/Night Day/Night Day/Night Day/Night 

Date of recording 06-07-2023 20-07-2023 04-08-2023 19-08-2023 04-09-2023 21-09-2023 

1. Manager Office 69.7/63.8 68.4/62.3 69.7/63.5 69.5/63.3 65.4/59.5 71.1/65.3 

Date of recording 06-07-2023 20-07-2023 04-08-2023 19-08-2023 04-09-2023 21-09-2023 

2. Dambua Village 66.2/60.3 64.6/58.3 65.7/59.6 66.7/60.8 64.6/58.9 66.2/60.1 

Date of recording 07-07-2023 21-07-2023 05-08-2023 20-08-2023 05-09-2023 22-09-2023 

3. Kutki Village 65.5/59.4 63.7/57.6 64.9/58.3 67.4/61.5 63.8/57.7 65.5/59.7 

Date of recording 07-07-2023 21-07-2023 05-08-2023 20-08-2023 05-09-2023 22-09-2023 

4. Koilara Village 64.6/58.1 62.8/56.5 63.8/57.5 65.8/59.7 63.8/56.5 64.8/58.6 

 

Ambient Air Quality Standards in respect of Noise as per ‘The noise 
pollution (Regulation and Control), Rules,2000 

Time Frame Limits in dB(A) Leq 

Day Time 
6.00 AM to 10.00 PM 

Night Time 
10.00 PM to 6.00 AM 

Industrial Area 75 70 

Commercial Area 65 55 

Residential area 55 45 

Silence Zone 50 40 

 

Area :  North Karanpura Project: Purnadih OCP 



ENVIRONMENT LABORATORY,CMPDI(HQ),RANCHI  

Analysed By        Authorized Signatory 

Note: 1) This Report refers to the values obtained at the time of testing and results related to the items tested 

          2) This Report cannot be reproduced in part or full without written permission of the management. 

          3) This is computer generated report and requires no signature. 

 

Page No. / NK 36 
 

TEST REPORT 
09/23  Test Report No. 2235 Job No. 094323120 Year   FY2023-24 
Type of Sample: Effluent Water Quarter Ending  Sep-23 

Customer  CCL 

Mode of Receipt of Sample:   Joint sampling with customer 

Testing/ Sampling Protocol: MOEF -SCH-VI STANDARDS, Class ‘A’, LQR 33 

Remarks & Observation: Samples received in 5 ltrs plastic Jerri cane, Colour as observed is transparent 

 

TEST RESULT 

The sample has been tested with the following results: - 

 

 

 

Analysis Results of FN Effluent Water 

Parameters   COD  O & G pH value TSS 

Detection Limit 4 2 0.2 10 

MOEF -SCH-VI, STANDARDS, Class ‘A’ 250 10 5.5 to 9.0 100 

Month Date of Sampling 
Date of Receipt 

of Sample 
Date of Analysis Value in mg/l, except pH 

Jul-23 1st FN 07/07/23-08/07/23 17/07/23 17/07/23-31/07/23 16 <2.00 8.2 40 

Jul-23 2nd FN 21/07/23-22/07/23 01/08/23 01/08/23-14/08/23 20 <2.00 7.2 72 

Aug-23 3rd FN 05/08/23-06/08/23 16/08/23 16/08/23-31/08/23 16 <2.00 7.9 57 

Aug-23 4th FN 20/08/23-21/08/23 01/09/23 01/09/23-15/09/23 28 <2.00 7.9 57 

Sep-23 5th FN 05/09/23-06/09/23 18/09/23 18/09/23-29/09/23 24 <2.00 7.3 42 

Sep-23 6th FN 22/09/23-23/09/23 03/10/23 03/10/23-13/10/23 20 <2.00 7.4 51 

BIS Standard & Method     

APHA, 23rd 

Edition, 

Closed Reflux, 

Titrimetric 

Method, 2017 

IS 

3025/39:1991, 

R : 2003, 

Partition 

Gravimetric 

IS-

3025/11:1983, 

R-1996, 

Electrometric 

IS 

3025/17:1984, 

R :1996, 

Gravimetric 

Method 

     *The Environment (Protection)Rule,1986, Schedule-VI (General Standards for Discharge of Environmental Pollutants Part-A: Effluent) 

 

Area :  North Karanpura Project: Purnadih OCP Stations: Mine Water Discharge 
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TEST REPORT 
09/23  Test Report No. 2236 Job No. 094323120 Year   FY2023-24 
Type of Sample: Surface Water Quarter Ending  Sep-23 

Customer  CCL Date of Receipt: 17-07-2023 

Mode of Receipt of Sample:   Joint sampling with customer Date of Analysis: 17.07.23-07.10.23 

Testing/ Sampling Protocol: LQR 33 

Remarks & Observation: Samples received in 5 ltrs plastic Jerri cane, Colour as observed is transparent 

TEST RESULT 

The sample has been tested with the following results: - 

 

Area :  North Karanpura Project: Purandih OCP 

Stations:  Date of Sampling: 

 1. Damodar River U/S of the Project 08-07-2023 
 2. Damodar River D/S of the Project 08-07-2023 
 3. Damodar Near Jamdih Bridge 08-07-2023 
  

 

 
Sl.No 

Parameter Sampling Stations Detection 

Limit 

BIS Standard & Method 

1 2 3 4 

1 Arsenic (as As), mg/l 
<0.002 <0.002 <0.002 

 0.002 IS 3025/37:1988 

R : 2003, AAS-VGA, Method 

2  BOD (3 days 27oC), mg/l <2.00 <2.00 <2.00  2.00 IS 3025 /44: 1993, R: 2003 

3 day incubation at 27°C 

3 Cadmium(as Cd), mg/l <0.0004 <0.0004 <0.0004  0.0004 APHA, 23rd Edition 

AAS-GTA Method, 2017 

4 Chlorides (as Cl-), mg/l 10 10 10  2.00 IS-3025/32:1988, R-2007, 

Argentometric Method 

5 Copper (as Cu), mg/l <0.02 <0.02 <0.02  0.02 IS 3025/42: 1992, R : 2009, 

AAS (Air-Ac-Flame) 

6 Disolved Oxygen 6.6 6.5 6.6  0.10 IS 3025/38: 1989, R:2003, 

Winkler Azide Method 

7 Fluoride (as F-) mg/l 0.64 0.62 0.55  0.02 APHA, 23rd Edition,  

SPADNS Method, 2017 

8 Hexavalent Chromium, mg/l <0.01 <0.01 <0.01  0.01 APHA, 23rd Edition, 2017 

Diphenylcarbohydrazide,  

9 Iron (as Fe), mg/l <0.04 <0.04 <0.04  0.04 IS 3025 /53: 2003, R : 2009, 

AAS (Air-Ac-Flame) 

10 Lead (as Pb), mg/l <0.001 <0.001 <0.001  0.001 APHA, 23rd Edition 

AAS-GTA Method, 2017 

11 Nitrate (as NO3
-), mg/l 0.64 0.68 0.85  0.50 APHA, 23rd Edition, UV -

Spectrophotometric, 2017 

12 pH value 8.3 8.3 8.3  1.0 IS-3025/11:1983, R-1996, 

Electrometric Method 

13 Phenolic compounds  

(as C6H5OH), mg/l 
<0.001 <0.001 <0.001  0.001 APHA, 23rd Edition, 2017, 

 4-Amino Antipyrine Method,  

14 Selenium (as Se), mg/l <0.0005 <0.0005 <0.0005  0.0005 IS 3025/56:2003 

AAS-VGA Method 

15 Sulphate (as SO4
-2) mg/l 22 22 22  2.00 APHA, 23rd Edition 

Turbidity Method, 2017 

16 Total Dissolved Solids, mg/l 192 186 198  25.00 IS 3025 /16:1984 

R : 2006, Gravimetric Method 

17 Total Suspended Solids, mg/l 16 12 24  10.00 IS 3025 /17:1984, 

R :1996, Gravimetric Method 

18 Zinc (as Zn), mg/l <0.005 <0.005 <0.005  0.005 IS 3025 /49: 1994, R : 2009, 

AAS (Air-Ac-Flame)  
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TEST REPORT 
09/23  Test Report No. 2237 Job No. 094323120 Year   FY2023-24 
Type of Sample: Drinking Water Quarter Ending  Sep-23 
Customer  CCL Date of Receipt: 17-07-2023 
Mode of Receipt of Sample:   Joint sampling with customer Date of Analysis: 17.07.23-07.10.23 
Testing/ Sampling Protocol: IS:10500 Drinking Water Standards, LQR 33 

Remarks & Observation: Samples received in 5 ltrs plastic Jerri cane, Colour as observed is transparent 

TEST RESULT 

The sample has been tested with the following results: - 
 

Area :  North Karanpura Project: Purnadih OCP 

Stations:  Date of Sampling: 
 1. Hand Pump, Tumang Village 

08-07-2023 
  

 

Sl. 

No 

Parameter Sampling Stations Detection 

Limit 

IS:10500 

Standards 

Standard / Test Method 

1 2 3 

1 Boron (as B), mg/l 
<0.20 

  0.20 0.5, Max APHA, 23rd Edition 

Carmine Method; 2017 

2 Cadmium (as Cd), mg/l 
<0.0004 

  0.0004 0.003, Max APHA, 23rd Edition 

AAS-GTA Method, 2017 

3 Calcium (as Ca), mg/l 
43.2 

  1.60 75, Max IS-3025/40:1991,  

EDTA 

4 Chloride (as Cl-), mg/l 
28 

  2.00 250, Max IS-3025/32:1988, R-2007, 

Argentometric Method 

5 Copper (as Cu), mg/l 
<0.02 

  0.02 0.05, Max IS 3025/42: 1992, R : 2009, 

AAS (Air-Ac-Flame) 

6 Fluoride (as F-) mg/l 
1.22 

  0.02 1.0, Max APHA, 23rd Edition,  

SPADNS Method, 2017 

7 Free Residual Chlorine, mg/l 
<0.02 

  0.02 0.2, Min APHA, 23rd Edition, DPD 

Method, 2017 

8 Iron (as Fe), mg/l 
0.07 

  0.04 0.3, Max IS 3025 /53: 2003, R : 2009 

AAS (Air-Ac-Flame) 

9 Lead (as Pb), mg/l 
<0.001 

  0.001 0.01, Max APHA, 23rd Edition 

AAS-GTA Method, 2017 

10 Manganese (as Mn), mg/l 
<0.01 

  0.01 0.1, Max IS-3025/59:2006, AAS (Air-

Ac-Flame) Method 

11 Nickel (as Ni), mg/l 
<0.003 

  0.003 0.02 , Max APHA, 23rd Edition, 

 3120 B, ICP Method: 2017 

12 Nitrate (as NO3
-), mg/l 

3.20 
  0.5 45, Max APHA, 23rd Edition, UV- 

Spectrophotometric, 2017 

13 Odour 
Agreeable 

  Qualitative Agreeable IS 3025 /05:1983, R-2012, 

Qualitative 

14 pH value 
7.95 

  1.0 6.5 to 8.5 IS-3025/11:1983, R-1996, 

Electrometric Method 

15 Phenolic compounds  

(as C6H5OH), mg/l <0.001 
  0.001 0.001, Max APHA, 23rd Edition,4-

Amino Autipyrine, 2017 

16 Selenium (as Se), mg/l 
<0.0005 

  0.0005 0.01, Max IS 3025/56:2003 

AAS-VGA Method 

17 Sulphate (as SO4
-2) mg/l 

31 
  2.00 200, Max APHA, 23rd Edition.  

Turbidity Method, 2017 

18 Total Alkalinity (CaCO3), mg/l 
154 

  4.00 200, Max IS-3025/23:1986,R: 2009, 

Titration Method 

19 Total Arsenic (as As), mg/l 
<0.002 

  0.002 0.01, Max IS 3025/ 37:1988 

R : 2003, AAS-VGA: 1998 

20 Total Chromium (as Cr), mg/l 
<0.002 

  0.002 0.05, Max APHA, 23rd Edition, 

 3120 B, ICP Method: 2017 

21 Total Dissolved Solids, mg/l 
248 

  25.00 500, Max IS 3025 /16:1984 

R : 2006, Gravimetric  

22 Total Hardness (CaCO3), mg/l 
176 

  4.00 200, Max IS-3025/21:1983, 

R-2009, EDTA Method 

23 Turbidity, NTU 
<1 

  1.0 1.0, Max IS-3025/10:1984 R-1996, 

Nephelometric Method 

24 Zinc (as Zn), mg/l 
<0.005 

  0.005 5.0, Max IS 3025 /49: 1994, R : 2009, 

AAS (Air-Ac-Flame)  

 


