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CHAPTER-II 
 

AMBIENT AIR QUALITY MONITORING  

2.1 Location of sampling station and their rationale: 
 

(as per G.S.R. 742 (E) dt. 25th December,2000) 

 

2.1.1 Ambient Air Quality Sampling Locations 

 

I. CORE ZONE Monitoring Location 
 

i) Basseriya Managers Office (A9): Industrial Area 
 

The location of the sampling station is 230 47’17” N & 860 22’12” E. The sampler 
was placed at 1.5 m above the ground level of Safety Office. The station was 
selected to represent the impact of mining activities of Kusunda area, poor roads 
condition, heavy public traffic, burning of coal by the surrounding habitants. 

 

 

II. BUFFER ZONE Monitoring Location 
 

i) Nichitpur (A8) : Industrial Area 
 

The location of the sampling station is 230 48’20” N & 860 21’30” E. The sampler 
was placed at 1.5 m above the ground level at Safety office of Nichitpur colliery. 

 
ii) Pootki Balihari Office (A16): Industrial Area 
 

The location of the sampling station is 23o45’18’’ N & 86o21’46’’E The sampler was 
placed at 1.5 m above the ground level of Colliery Office. 

 
 
 
 
 

2.2 Methodology of sampling and analysis 
 

Parameters chosen for assessment of ambient air quality were Particulate Matter 

(PM10), Particulate Matter (PM2.5), Sulphur Di-oxide (SO2) and Nitrogen Oxides 

(NOx). Respirable Dust Samplers (RDS) & fine particulates for PM2.5 sampler were 
used for sampling of PM10 & PM2.5 respectively at 24 hours interval once in a 
fortnight and the same for the gaseous pollutants. The samples were analyzed in 
Environmental Laboratory of CMPDI, RI-I, Asansol. 

 
 
 
 
2.3 Results & Interpretations 
 

The results of Ambient Air Quality are presented in tabular form along with Bar chart 
for each monitoring station. The interpretations of different parameters are given 
below: 
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2.3.1 Ambient air quality 

Particulate Matter PM10 

 

In core zone under Industrial area varies from 86 to 112 µg/m
3

 In 

buffer zone in Industrial area varies from 94 to 114 µg/m
3 

 
Particulate Matter PM2.5 

 

In core zone under Industrial area varies from 37 to 47 µg/m
3

 

In buffer zone in Industrial area varies from 46 to 68 µg/m
3 

 
Sulphur Dioxide: 

 

In core zone under Industrial area varies from 11 to 13 µg/m
3

 

In buffer zone in Industrial area varies from 11 to 14 µg/m
3 

 
Oxides of Nitrogen: 

 

In core zone under Industrial area varies from 23 to 28 µg/m
3

 

In buffer zone in Industrial area varies from 24 to 29 µg/m
3 
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AMBIENT AIR QUALITY DATA 
 

Name of the Company:  Bharat Coking Coal limited Year :  2016-17.  

Name of the Cluster :  Cluster – VI   Q.E.:December 
       2016    

Station Code/Name: (a) A9 Basseriya Managers Category: 
Office     Industrial 

     ZONE: Core    

(a). Station Code/Name: A9 – Basseriya Managers Office Category: Industrial. 1 

          

Sl. No.  Dates of  sampling PM 10 PM 2.5  SO2  NOx  
           

1  06 - Oct -16  86 37  11  23  

2  19 - Oct - 16  112 47  13  28  

 NAAQ Standards  100 60  80  80  
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Note: 
 All values are expressed in microgram per cubic meter.




 24 hours duration.


 
 

 
1 Report released by Shri Indranil De, Manager (Env), CMPDI, RI-1, Asansol, 
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AMBIENT AIR QUALITY DATA 
 

Name of the Company:  Bharat Coking Coal limited Year :  2016-17. 

Name of the Cluster : Cluster – VI   Q.E.: December 
       2016   

Station Code/Name: (a) A8 Nichitpur   Category: 
  (b) A16 Pootki Balihari Office Industrial. 
     ZONE: BUFFER 

(a). Station Code/Name: A8 – Nichitpur, Category: Industrial. 2 

         

Sl. No. Dates of sampling  PM 10 PM 2.5  SO2  NOx 

1 20 - Oct -16  114 51  14  29 

 NAAQ Standards  100 60  80  80 
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Note: 
 All values are expressed in microgram per cubic meter.




 24 hours duration.


 
 
 
 
 
 
 

 
2 Report released by Shri Indranil De, Manager (Env), CMPDI, RI-1, Asansol, 

Signed…… ……….Dated 22.02.2017. Job No. 110310 
 
Job No:200316028 CLUSTER VI, BCCL  ENVIRONMENTAL MONITORING REPORT 



 
 
 
 
 
 
 

 

(b). Station Code/Name: A16 – Pootki Balihari Office, Category: Industrial.
3 

 

Sl. No. Dates of sampling PM 10 PM 2.5 SO2 NOx 

1 13-Oct-16 94 46 11 26 

2 07-Dec-16 99 68 12 24 

3 28-Dec-16 94 53 13 26 
      

 NAAQ Standards 100 60 80 80 
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Note:    
 All values are expressed in microgram per cubic meter.




 24 hours duration.

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Fig I: Ambient Air Monitoring Stations in Cluster- VI in Core & Buffer 

Zones 
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CHAPTER – III 
 

WATER QUALITY MONITORING 
 

3.1 Location of sampling 

sites (Refer Plate No. - II) 
 

i) Mine Discharge of East Basseriya (MW6) 
A sampling point is fixed to assess the effluent quality  of Mine 

discharge. This location is selected to monitor effluent discharge in to 
Ekra Nala. 

 

 

ii) Drinking Water Quality at Bansjora Borewell (GW6) 
 

iii) Surface Water Quality at U/S of Ekra Nala (SW14) 
 

iv) Surface Water Quality at D/S of Ekra Nala (SW15) 
 
 
 

 

3.2 Methodology of sampling and analysis 

 

Water samples were collected as per standard practice. The effluent samples 

were collected and analysed for four parameters on fortnightly basis. The 

drinking and Surface water samples were collected and analyzed for 25 & 17 

parameters respectively on quarterly basis. Thereafter the samples were 

preserved and analysed at the Environmental Laboratory at CMPDI (HQ), 

Ranchi. 
 

 

3.3 Results & Interpretations 
 

The results are given in tabular form along with the applicable standards. 

Results are compared with Schedule - VI, effluent prescribed by MoEF&CC. 

Results show that most of the parmeters are within the permissible limits. 
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WATER QUALITY DATA 
 

(Effluent Water) 
 
 

 

Name of the Company:  Bharat Coking Coal   Year :  2016-17. 

Limited    

Name of the Cluster :  Cluster - VI Month:  October, 2016. 

Name of the Stations & Code : 1.  MW6- Mine Discharge of 

   East Basseriya 

 First Fortnight   

     

 Sl.  MW6 As per MOEF General 
 No. Parameters (Mine Discharge ) 

Standards for schedule VI 
  

   06.10.2016  
     

 1 Total Suspended Solids 40 100 (Max) 
     

 2 pH 8.54 5.5 - 9.0 
     

 3 Oil & Grease <2.0 10 (Max) 
     

 4 COD 56 250 (Max) 
     

 Second Fortnight   

     

 Sl.  MW6 As per MOEF General 
 No. Parameters (Mine Discharge ) 

Standards for schedule VI 
  

   19.10.2016  
     

 1 Total Suspended Solids 36 100 (Max) 
     

 2 pH 7.84 5.5 - 9.0 
     

 3 Oil & Grease <2.0 10 (Max) 
     

 4 COD 44 250 (Max) 
     

 

 

All values are expressed in mg/lit unless specified. 
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WATER QUALITY DATA 
 

(Effluent Water) 
 
 

 

Name of the Company: Bharat Coking Coal   Year :  2016-17. 

Limited      

Name of the Cluster : Cluster - VI Month:  November, 2016. 

Name of the Stations & Code : 1.  MW6- Mine Discharge of 

      East Basseriya 

 First Fortnight     

        

 Sl.     MW6 As per MOEF General 
 No.  Parameters  (Mine Discharge ) Standards for schedule VI 
    

      05.11.2016  
       

 1  Total Suspended Solids  40 100 (Max) 
        

 2  pH   7.71 5.5 - 9.0 
       

 3  Oil & Grease  <2.0 10 (Max) 
        

 4  COD   46 250 (Max) 
      

 Second Fortnight   

       

 Sl.     MW6 As per MOEF General 
 No.  Parameters  (Mine Discharge ) Standards for schedule VI 
    

      29.11.2016  
       

 1  Total Suspended Solids  24 100 (Max) 
        

 2  pH   8.36 5.5 - 9.0 
       

 3  Oil & Grease  <2.0 10 (Max) 
        

 4  COD   26 250 (Max) 
        

 

 

All values are expressed in mg/lit unless specified. 
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WATER QUALITY DATA  
(Effluent Water) 

 
 

 

Name of the Company: Bharat Coking Coal   Year :  2016-17. 

Limited      

Name of the Cluster : Cluster - VI Month:  December, 2016. 

Name of the Stations & Code : 1.  MW6- Mine Discharge of 

      East Basseriya 

 First Fortnight     

        

 Sl.     MW6 As per MOEF General 
 No.  Parameters  (Mine Discharge ) Standards for schedule VI 
    

      15.12.2016  
       

 1  Total Suspended Solids  40 100 (Max) 
        

 2  pH   8.36 5.5 - 9.0 
       

 3  Oil & Grease  <2.0 10 (Max) 
        

 4  COD   28 250 (Max) 
      

 Second Fortnight   

       

 Sl.     MW6 As per MOEF General 
 No.  Parameters  (Mine Discharge ) Standards for schedule VI 
    

      17.12.2016  
       

 1  Total Suspended Solids  28 100 (Max) 
        

 2  pH   8.58 5.5 - 9.0 
       

 3  Oil & Grease  <2.0 10 (Max) 
        

 4  COD   24 250 (Max) 
        

 

All values are expressed in mg/lit unless specified. 
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WATER QUALITY 
 

(SURFACE WATER- ALL PARAMETERS) 
 

 Name of the Company: Bharat Coking 
Yea
r :  2016-17.   

 Coal Limited           

 Name of the Cluster : Cluster - VI Period:  Q. E. December, 2016.  
 Area :  Kusunda  Project: East Cluster VI  
        Basseriya UGP   

 Stations:         Date of Sampling: 

   1. Upstream in Ekra Nala SW-14   20/12/2016  

   2. Downstream in Ekra Nala SW-15   20/12/2016  

            
Sl. Parameter    Sampling Stations  Detection  IS:2296 – 1982 BIS Standard & 
No 

       

Limit 
 

(Inland surface water) Method   

SW-14 Sw-15 
  

       Class C  

1 Arsenic (as As), mg/l, Max <0.002 <0.002   0.002  0.2 IS 3025/37:1988 
           R : 2003, AAS-VGA 

2 BOD (3 days 27
o
C), mg/l, Max 2.4 2.6   2.00  300 IS 3025 /44: 1993, R : 2003 

           3 day incubation at 27°C 

3 Colour ( Hazen Unit)  colourless colourless   Qualitative  300 Physical/Qualitative 
          

4 Chlorides (as Cl), mg/l, Max 112 114   2.00  600 IS-3025/32:1988, R-2007, 
           Argentometric 

5 Copper (as Cu), mg/l, Max <0.03 <0.03   0.03  1.5 IS 3025 /42 : 1992 
           R : 2009,  AAS-Flame 

6 Disolved Oxygen, min.  4.8 3.8   0.10  4 IS 3025/381989, 
           R : 2003, Winkler Azide 

7 Fluoride (as F) mg/l, Max  0.75 0.80   0.02  1.5 APHA, 22nd Edition 
           SPADNS 

8 Hexavalent  Chromium, mg/l, 0.019 0.027   0.01  0.05 APHA, 22nd Edition, 1,5 - 
 

Max 
         Diphenylcarbohydrazide 

           

9 Iron (as Fe), mg/l, Max  1.124 1.070   0.06  50 IS 3025 /53 : 2003, 
           R : 2009 , AAS-Flame 

10 Lead (as Pb), mg/l, Max  <0.005 <0.005   0.005  0.1 APHA, 22nd Edition 
           AAS-GTA 

11 Nitrate (as NO3), mg/l, Max 0.087 0.053   0.50  50 APHA, 22nd Edition, 
           UV-Spectrphotometric 

12 pH value  6.74 8.22   2.5  6.5-8.5 IS-3025/11:1983, R-1996, 
           Electrometric 

13 Phenolic compounds  <0.002 <0.002   0.002  0.0005 APHA, 22nd Edition 
 (as C6H5OH), mg/l, Max          4-Amino Antipyrine 
           

14 Selenium (as Se), mg/l, Max <0.002 <0.002   0.002  0.05 APHA, 22nd Edition 
           AAS-GTA 

15 Sulphate (as SO4) mg/l, Max 79 84   2.00  400 APHA, 22nd Edition 
           Turbidity 

16 Total  Dissolved  Solids, mg/l, 700 707   25.00  1500 IS 3025 /16:1984 
 

Max 
         R : 2006, Gravimetric 

           

17 Zinc (as Zn), mg/l, Max  <0.01 <0.01   0.01  5.0 IS 3025 /49 : 1994, 
           R : 2009, AAS-Flame 

 
 
 
 
 
 
 
 
 

 

All values are expressed in mg/lit unless specified. 
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WATER QUALITY 
 

(DRINKING WATER- ALL PARAMETERS) 
 

Name of the Company: Bharat Coking 
Yea
r :  2016-17.   

Coal Limited          

Name of the Cluster : Cluster - VI Period:  Q. E. December, 2016. 
 Area : Kusunda    Project: East Cluster VI 

        Basseriya UGP   

Stations:        Date of Sampling: 

   1. Drinking Water from Bansjora borewell GW-6  13/12/2016 
Sl.N  Parameter  Sampling Stations Detection IS:10500  Standard / Test 

           

o 
       

Limit 
Drinking Water  

    GW-6   

Standards 
 Method          

1  Boron (as B), mg/l, Max  <0.20   0.20 0.5  APHA, 22nd Edition 
           ,Carmine 

2  Colour,in Hazen Units  11   1 5  APHA, 22nd Edition ,Pt.-Co. 
           Method 

3  Calcium (as Ca), mg/l, Max  25.6   1.60 75  IS-3025/40:1991, 
           EDTA 

4  Chloride (as Cl), mg/l, Max  10   2.00 250  IS-3025/32:1988, R-2007, 
           Argentometric 

5  Copper (as Cu), mg/l, Max  <0.03   0.03 0.05  IS 3025/42 : 1992 
           R : 2009, AAS-Flame 

6  Fluoride (as F) mg/l, Max  0.34   0.02 1.0  APHA, 22nd Edition , 
          SPADNS            

7  Free Residual Chlorine, mg/l, Min 0.03   0.02 0.2  APHA, 22nd Edition, 
           DPD 

8  Iron (as Fe), mg/l, Max  1.825   0.06 0.3  IS 3025 /53 : 2003, 
           R : 2009 , AAS-Flame 

9  Lead (as Pb), mg/l, Max  0.100   0.005 0.01  APHA, 22nd Edition, AAS- 
           GTA 

10  Manganese (as Mn), mg/l, Max  0.008   0.02 0.1  IS-3025/59:2006, 
           AAS-Flame 

11  Nitrate (as NO3), mg/l, Max  4.1   0.5 45  APHA, 22nd Edition, 
           UV-Spectrphotometric 

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

13  pH value   8.34   2.5 6.5 to 8.5  IS-3025/11:1983, R-1996, 
           Electrometric 

14  Phenolic compounds  <0.002   0.001 0.001  APHA, 22nd Edition,4-Amino 
  (as C6H5OH), mg/l, Max        Autipyrine 
          

15  Selenium (as Se), mg/l, Max  <0.002   0.002 0.01  APHA, 22nd Edition, AAS- 
           GTA 

16  Taste   Acceptable   Qualitative Acceptable APHA, 22nd Edition. Taste 

17  Sulphate (as SO4) mg/l, Max  9   2.00 200  APHA, 22nd Edition. 
           Turbidity 

18  Total Alkalinity (caco3),, mg/l, Max 116   4.00 200  IS-3025/23:1986, 
           Titration 

19  Total Arsenic (as As), mg/l, Max <0.002   0.002 0.01  IS 3025/ 37:1988 
           R : 2003, AAS-VGA 

20  Total Chromium (as Cr), mg/l, Max 0.292   0.04 0.05  IS-3025/52:2003, AAS- 
           Flame 

21  Total Dissolved Solids, mg/l, Max 236   25.00 500  IS 3025 /16:1984 
           R : 2006, Gravimetric 

22  Total Hardness (caco3), mg/l, Max 124   4.00 200  IS-3025/21:1983, 
           R-2002, EDTA 

23  Turbidity, NTU, Max  3   1.0 1  IS-3025/10:1984 R-1996, 
           Nephelometric 

24  Zinc (as Zn), mg/l, Max  <0.01   0.01 5.0  IS 3025/ 49 : 1994, 
           R : 2009, AAS-Flame 

 
 
 
 
 

 

All values are expressed in mg/lit unless specified. 
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CHAPTER - IV 
 

NOISE LEVEL QUALITY MONITORING 
 

 

4.1 Location of sampling sites and their rationale 
 

 

i) Basseriya Managers Office (N9) 

 

To assess the noise level in mine site, the noise levels were recorded 
in the mine area where all mining activities are in progress. 

 

ii) Nichitpur (N8) 

 

To assess the noise generated in the mines activity. Noise levels were 
recorded in the mines area 

 

iii) Kusunda OCP (N10) 
 

To assess the noise level in the industrial area, 
 

iv) Pootki Balihari Office (N16) 

 

To assess the noise level in the industrial area, noise levels were 
recorded during day time in the Mines area. 

 

4.2 Methodology of sampling and analysis 

 

Noise level measurements in form of 'LEQ' were taken using Integrated Data 
Logging Sound Level Meter (NL-52 OF RION CO. Ltd. Make) during day time. 
Noise levels were measured for about one hour time in day time. Noise levels 
were measured in Decibels, 'A' weighted average, i.e. dB (A). 

 

4.3 Results & Interpretations 

 

Ambient noise levels were recorded during day time and the observed values 
were compared with standards prescribed by MoEF&CC. 

 

The results of Noise levels recorded during day time on fortnightly basis, are 
presented in tabular form along with the applicable standard permissible 
limits. The observed values in terms of LEQ are presented. 

 

The observed values at all the monitoring locations are found to be within 
permissible limits. 
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NOISE LEVEL DATA 
 

 

Name of the Company:  Bharat Coking Year :  2016-17. 

Coal Limited   

Name of the Cluster :  Cluster -VI Month:  October, 2016. 

Name of the Stations & Code : 1. Basseriya Managers Office 
  (N9) 
 2. Nichitpur (N8) 

 3. Pootki Balihari Office (N16)1 

 

 

(a) First Fortnight 

Sl. 
 

Category 
 

Noise level 
*Permissible Limit 

Station Name/Code Date of Noise level in 
No. of area dB(A)LEQ   

dB(A)      

1 Basseriya Industrial    

 Manager’s Office area 06.10.2016 61.3 75 
 (N9)     

2 Pootki Balihari Industrial 
13.10.2016 62.4 75  

office (N16) area     

 

 

(b) Second Fortnight 
 

Sl. 
 

Category 
 

Noise level 
*Permissible Limit 

Station Name/Code Date of Noise level in 
No. of area dB(A)LEQ   

dB(A)      

1 Basseriya Industrial    

 Manager’s Office area 19.10.2016 59.2 75 
 (N9)     

2 Nichitpur (N8) Industrial 
20.10.2016 59.4 75   

area      

 
 
 
 

 

*Permissible limits of Noise Level as per MOEF Gazette Notification No. GSR 742(E) dt. 25.09.2000 

Standards for Coal Mines and Noise Pollution (Regulation and Control) Rules, 2000. 

 
* Day Time: 6.00 AM to 10.00 PM. 

 
 
 
 
 
 

1
 Report released by Shri Indranil De, Manager (Env), CMPDI, RI-1, Asansol, Signed…… ……….Dated 

22.02.2017. Job No. 110310 
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NOISE LEVEL DATA 
 

Name of the Company: Bharat Coking Year :  2016-17. 

Coal Limited    

Name of the  Cluster : Cluster -VI Month: December, 2016. 

Name of the Stations & Code : 1. Kusunda OCP (N10) 

  2. Pootki Balihari Office (N16)2 

 
 
 
 
 

a.  First Fortnight 

Sl. 
 

Category 
 

Noise level 
*Permissible Limit 

Station Name/Code Date of Noise level in 
No. of area dB(A)LEQ   

dB(A)      

1 Pootki Balihari Industrial 
07.12.2016 58.6 75  

office (N16) area     

 
 
 
 
 

 

(b) Second Fortnight 
 

Sl. 
 

Category 
 

Noise level 
*Permissible Limit 

Station Name/Code Date of Noise level in 
No. of area dB(A)LEQ   

dB(A)      

1 Pootki Balihari Industrial 
28.12.2016 59.8 75  

office (N16) area     

 
 
 
 
 
 
 
 
 
 
 

 
*Permissible limits of Noise Level as per MOEF Gazette Notification No. GSR 742(E) dt. 25.09.2000 

Standards for Coal Mines and Noise Pollution (Regulation and Control) Rules, 2000. 

 
* Day Time: 6.00 AM to 10.00 PM. 

 
 
 
 
 
 

 

2
 Report released by Shri Indranil De, Manager (Env), CMPDI, RI-1, Asansol, Signed…… ……….Dated 
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Fig: Noise Level Monitoring Location of Cluster VI 
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Location of Air & Noise Monitoring Stations in BCCL 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BHARAT COKING COAL LIMITED  
Air & Noise Sampling Locations  

Monitoring Stations 

 
CMPDI 
ISO 9001 Company 



          

Water Sampling Locations in BCCL        

     INDEX   
 

SW8 

SW9        
  

Cluster Suface Water Name of Mine/ Sampling Ground Sampling  
SW6 

 
   

(U/S, D/S) River/ Nala Effluent Location Water Location     

SW3 
    / Jore Water    
         

SW4   I SW1, SW2 Jamunia MW1 Damoda GW1 Ghutway 
  SW14   River  Area  Village 
 SW10  

II SW3, SW4 
Khudia 

MW2 
Block II 

GW2 
Joyrampur 

  

SW12 Nala OCP Village       

     Khudia     

   III SW4, SW5, Nala, MW3 Govindpur GW3 Jogidih 
    SW6, SW7 Bagdigi  Colliery  Village 
  

SW16 

  Nala     
    

Katri River, 
    

    

SW8, SW11, 
   

Kankanee   SW15 IV Kumari MW4 Chotudih GW4 

SW5 SW7   SW9, SW10 Jore    Village 

 SW32  
V 

SW12, SW13, Jarian  
Mudidih GW5 Nichitpur   

SW13 
SW15 Nala, Ekra MW5 

 

SW11 

 

Nala 
    

    

East 
  

Pit 1  

SW18 

     

Bansjora 
       

  
VI SW14, SW15 Ekra Nala MW6 Bassuria GW6    

Borewell        

UGP 
 

         

 
SW27 

 
VII SW16, SW17 Kari Jore MW7 

Dhansar 
GW7 Hurriladih   

UGP         

  
SW23 VIII SW18, SW19 Kashi Jore MW8 

Dobari 
GW8 Ghanudih   

UGP          

   IX SW19, SW20 Kashi Jore MW9 Jeenagora GW9 Lodna 

 SW28  X SW21, SW22 
Damodar 

MW10 Bhowrah GW10 Bhowrah 
     River  North  South 
     Jarian     

   

XI 

SW23, SW24, Nala, 

MW11 
Bhagaband 

GW11 Bhagabandh    SW25, SW26 Damodar h UGP 

     River     

 
MW13 SW17 

XII SW27, SW28 Katri River MW12 Kapuria GW12 Kapuria 
   Damodar  Murulidih   

   XIII SW29, SW30 River MW13 (20/21) GW13 Murilidih 

  SW24 XIV SW31, SW29 
Damodar 

MW14 Lohapatti GW14 Lohapatti 
     River     

SW31 

  

XV SW5, SW32 
Khudia 

MW15 
Kharkharee 

GW15 Kharkharee   Nala UGP 
     Khudia  Dahibari  Patlabari 

  SW19 XVI SW33, SW34 River MW16 OCP GW16 Village 
     Barakar  Damagoria   

 SW30 SW26 XVII SW35, SW36 River MW17 Colliery GW17 Chaptoria 

SW29  SW25        

  
SW20 

       
  SW21        

SW33 
         

  
SW22 

       

SW35 
         

SW34 
         

SW36    
BHARAT COKING COAL LIMITED 

 
     

     WATER SAMPLING LOCATIONS  

     MONITORING STATIONS   

    CMPDI     
    ISO 9001 Company      











 

Figure 1       Stone Pitching/embankment at Kari Jore near Godhur Colliery. 

  



 

  Fig. 2 : Eco-restoration at OB Dump at Gondudih Khas Kusunda Colliery 
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EXECUTIVE SUMMARY 
 
 
 

 

Coal fire is a serious problem in Jharia coal field, where high grade coal is gradually 

combusted due to these fires. The combined act of surface and sub-surface fires has 

endangered the environmental stability of Jharia coal field. Coupled with the 

ecological changes instigated by open cast mining, the landscape in and around Jharia 

have changed drastically over the years. Remote sensing data have immense potential 

in earth sciences and other disciplines mainly because of its synopticity and repetivity. 

In the present study, delineation of coal fire, which is the major environmental 

problem in coal mining areas, is addressed. Thermal bands in ASTER (90m 

resolution) have been used to demarcate the coal mine fire areas from non fire areas. 

For this study, ASTER data of May, 2012 have been used. The band 13 (10.25-10.95 
 
μm) of ASTER data is used to derive the relative radiant temperature. The study 

reflects that, compared to 2006, the eastern flanks (Lodna, Tisra areas) and the 

western flank (Nadkhurkee, Shatabdih area) show diminished fire presence. New fire 

areas are observed in the northern flank in the areas around Katras and Gaslitand. 

Among all the colliery areas, Kusunda area is most affected by coal mine fire. The 

coal mine fire and non fire areas are further verified on the ground and fire 

temperature on the ground was measured using the handheld infrared thermometer. 

The final coal mine fire map of Jharia coal field is prepared by using iterative as well 

as statistical thresholding techniques with the information collected from ground. 
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CHAPTER I 
 

 

INTRODUCTION 
 

Coal fire is a perennial problem in Jharia coal field (JCF) covering 447 sq. km. area in 

the Dhanbad district of Jharkhand state. Subsurface and surface coal fires are a serious 

problem in many coal-producing countries. The severity and extent of mine fires in 

some of the Indian coalfields, particularly Jharia and Raniganj coalfields are quite 

alarming. Combustion can occur either within coal or in coal dumps on the surface. 

Considerable economic loss and environmental problem arises due to this coal fire 

hazard. Coal fire burns valuable coal and also creates difficulties in mining by 

increasing the cost of production or making existing operations difficult. Noxious 

gases like sulphur dioxide, nitrogen oxide, carbon monoxide, carbon dioxides, which 

are the result of coal burning processes often affect the immediate surroundings of an 

active coal fire (Gangopadhyay, 2003). These greenhouse gases not only affect local 

atmosphere but also play a crucial role in the damages, found associated with coal fire 

such as land surface subsidence and surface cracking. Coal fires are caused by 

oxidation of coal but the reaction involved in oxidation of coal is not understood till 

date. Broadly, the potential for spontaneous combustion lies in its ability to react with 

oxygen at ambient temperature. This occurs through the absorption of oxygen at the 

surface of the coal resulting in an exothermic reaction. As a consequence the 

temperature of coal rises and if temperature reaches threshold temperature, ranging 

between 80
0
 to 120

0
C, a steady reaction starts, which produces carbon dioxide. 

Temperature keeps on increasing once CO2 is started to form and at 2300
0
C 

exothermic reaction become rapid. It is known that high ranking coals (high carbon 

content) are more fire prone, though the reason behind this is not clear. Another 

important parameter, which controls fire, is the size of the particles. Larger the 

effective area of coal (fire particles) more rapidly the reaction proceeds. Cracks, 

fissures play a role like positive catalysts to coal oxidation by supplying slowly 

oxygen / air through their conduits. 
 

Coal mining in Jharia Coal Field (JCF) started way back in 1895. History of 

fire in Jharia Coal Field dates back to 1916 when the first incidence of fire was 

reported from XIV seam of Bhowrah colliery. JCF was nationalised in 1972 and over 
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the decades, the fire has spread or been contained but never extinguished. The 

combinations of underground fires and subsidence have affected vast areas of JCF. 

 
 

1.1 Background 
 

In order to manage effectively the coal fire menace, it is essential to know the 

exact location and extent of the fire affected areas. Remote sensing technique in 

thermal band offers a cost-effective and time-saving technology for mapping various 

geoenvironmental / hazardous features like coal fires, forest fires, oil well fires, 

volcanic eruptions etc. These features are identified in thermal bands as high 

temperature anomalous areas. Hot bodies on the surface of the earth mostly emit 

radiation in this band. NRSC has carried out coal fire mapping projects in the past; 

conducting an airborne campaign in 1989 and using Landsat-5 TM data in 1995 

(Bhattacharya et. al., 1995), over Jharia coalfield, Jharkhand and using data for 2001 

over Raniganj coalfield, West Bengal. Further another project was executed in 2006, 

in which coal fire of the Jharia Coalfield was mapped for 2003 and 2006, using ETM+ 

and ASTER data respectively. In view of the past experiences, based on the letter 

(Ref. no. BCCL/DT(OP)/F-13) from Director (Tech.) BCCL, Operations, BCCL 

addressed to Director, NRSC with consequent discussions on the 8th of January, 2013 

(Minutes recorded in letter vide BCCL/DT(OP)/F-ENV/2012/148(A)) a project was 

formulated to take up Coal fire study of the Jharia Coal Field using space-borne 

remote sensing techniques to study the status of coal-fire as of the year 2012. The 

formal Memorandum of Understanding between BCCL and NRSC was signed on 

15th of July, 2013. 

 

1.2 Objectives 
 

The following objectives are formulated on the basis of the above mentioned 

background: 
 

I. Mapping of Coal fire in the study area based on pixel integrated relative 

radiant temperature derived from ASTER data of 2012. 
 

II. Comparison of the change in the coal fire distribution in the Jharia coalfield 

within the period of 2006 and 2012. 
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1.3 Study Area 
 

Jharia Coalfield is located in the Dhanbad district of Jharkhand state (Figure 1) and it 

is named after the main mining area of Jharia. It is situated in the heart of Damodar 

River valley and is about 250 km NW of Kolkata. The coalfield is contained roughly 

within latitudes 23º 38’ N and 23º 52’N and longitudes 86º 08’E and 86º 30’E. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure1: Study area 
 
 

 



The generalised stratigraphy of this area is mentioned below (after Saraf, et al., 1995). 

FORMATION  LITHOLOGY  MAXIMUM 

      THICKNESS 

Supra Panchet 
Red and  Grey  sandstones 

300m 
and shales 

  

    
     

 Micaceous Yellow and  

Panchet Grey sandstones,  Red  and 600m 

 Greenish shales   
       

 Grey  and Greenish soft  

Raniganj feldspathic sandstones, 1050m 

 shales and coal seams   
    

Ironstone Shales 
Dark carbonaceous  shales 

360m 
with ironstone bands 

 

   
      

 Coarse and medium Grey  

Barakar and  white sandstones, 630m 

 shales and coal seams   
     

Talchir Boulder Bed 
Coarse sandstones above 

300m 
and Greenish shales below   

       

 
                    

                    Figure 2 : Geological map of Jharia coal field, Dhanbad, Jharkhand 

(published by CMPIDL) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      
 
 
 
 
 
 
 
 
 
 

 



REMOTE SENSING DATA ANALYSIS 
 

4.1 Principles of thermal remote sensing 
 

All matter at temperature above absolute zero (0º Kelvin) emits electromagnetic 

radiation continuously. The temperature of the earth materials and high temperature 

phenomenon can be estimated based on the thermal emission from these materials. 

Max Planck, using his quantum theory, developed a relation between spectral 

radiance, wavelength of the emitted radiation and temperature for the blackbody. The 
 
Planck’s equation for black body is given in equation -1. 
 

 

L= 
 2πhc

2 
  1  _  …….. (1) 

 


5 * hc/T   

   e  rad -1  

         
 

Where 

L= Spectral radiance of selected thermal infrared band (W/m
2
/Sr) 

 

 = Wavelength (m) in selected thermal infrared band 

Trad = Radiant Temperature (
0
K) 

 

h = Planck’s constant (6.63 x 10
-34

 joule 

sec) c = Speed of light (3.0 x 10
8
 m/sec) 

 

 = Boltzmann constant (1.38 x 10
-23

 joules/k) 
 

Equation (1) can be rearranged as follows  

     
    

  C2   
 

Trad  = 

____________________   

  ln(((C1 ) / (L 
5
)) +1)  …….. (2) 

     

     
 

Where 
 

C1 = 2πhc
2
 = 3.742 x 10

-16
 Wm

2 
 

C2 = hc/k = 0.0144mK 
 

 = Emissivity 
 

In equation - 2, wavelength may be considered as the mean wavelength of the 

spectral region under investigation. Once the corrected spectral radiance (L) is 
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known for a pixel, it can be substituted to equation – 2 to compute radiant temperature 

value. The radiant temperature is defined as the equivalent temperature of a black 

body which would give the same amount of radiation, as obtained from a real body. 

The radiant temperature (TR) depends on actual temperature of surface element i.e. 

kinetic temperature (TK), emissivity () and transmissivity of atmosphere (Gupta, 

2003). Emissivity () for a blackbody is 1 and for most materials it is less than 1 

ranging generally between 0.7 and 0.96. So the kinetic temperature of natural 

materials is always higher than the radiant temperature. 
 

In the present study, coal fires are mapped on the basis of their temperature 

from the back ground non fire zone. Coal fires are very high temperature surface 

elements with high thermal flux and are very close to black body in terms of their 

thermal behaviour. However emissivities of fire zones are dependent on several 

factors such as presence of moisture in coal and the total carbon concentration in coal 

etc. Coal fires with high thermal flux are very restricted in terms of surface extent. 

Therefore total thermal flux is 8100m
2
 (in case of ASTER Data) represent the average 

thermal flux emanating from both coal fire zones and non coal fire area of given pixel. 

The emissivity and radiant temperature of a pixel containing fire depends on the entire 

contributing element within the pixel. If pixel averaged radiant temperature remains 

quite higher than the pixel containing no fire (background), then only coal fire zones 

can be delineated. 

 

4.2 Methodology 
 

4.2.1 Processing of ASTER Data 

 

In the present study, Multispectral Advanced Thermal Emission and Reflection 

Radiometer (ASTER) data dated May, 2012 is acquired for coal fire mapping. ASTER 

provides five thermal channels in the thermal region within 8.125 -11.65 µm 

wavelength domain. Multi channel ASTER data is very useful to derive emissivity by 

using temperature emissivity algorithm and thereby allows seeing the thermal 

anomaly within the range of entire thermal domain of ASTER. However, Band 13 

(10.25-10.95 µm) is considered here to delineate the coal mine fire zones as 

transmission of thermal wave is highest in this channel and upwelling (generated by 
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the additive radiance of atmosphere) appear lowest in this particular thermal channel 
 

(Figures 3 and 4). 
 

Thermally emitted radiance from any surface depends on two major factors. 
 

(1) Surface temperature, which is the expression of state of heat energy budget on 

the surface and also indicate the equilibrium thermodynamic state of incident and 

emitted thermal energy fluxes. 
 

(2) The surface emissivity, which determines the efficiency of surface for 

transmitting the radiant energy (Schmugge, 2002). 
 

Therefore band 13 data appear as the best available combination to derive the coal 

fire map. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: Transmission profile in ASTER thermal channel 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4: Up welling profile in ASTER thermal channel 
 

ASTER data is received as geocoded level 1B format from ERSDAC, Japan. 

This data is imported in ERDAS 9.1 software after converting in radiance by using 

facility module available for radiance conversion while importing the data in ERDAS 

software platform. 

 The georectified radiance data for 13
th

 thermal channel is then used in a 

model for calculating the radiant temperature from the radiance values using equation - 2. 
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Table 2: Temperature class of coal mine fire map from ASTER data 
 

Sl. No. Temperature Class Remark 
   

1 < 49º C Background temperature 
   

2 >49º C - 51º C Low intensity coal mine fire 
   

3 >51º C - 55º C Medium intensity coal mine fire 
   

4 > 55° - 60º C High intensity active coal mine fire 
   

 
 

Methodology Flowchart for preparation of coal mine fire map from 

ASTER Data 
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Figure 6: Colliery wise Coal mine fire map of Jharia coal field, Dhanbad, Jharkhand 
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CHAPTER V  

FIELD WORK 
 

A fieldwork for ground verification of the fire pixels as observed in the data was 

carried out in the month of January, 2014. As discussed previously, for the fieldwork 

a coal fire map as of December 2013 derived from LANDSAT 8 TIRS data (Figure 

12, Annexure IV) was used as reference. The observations were then correlated back 

to the ASTER 2012 data. Metravi© infrared thermometer is used in the field work to 

measure the temperature of the coal fire. With this thermometer most of the 

measurements were recorded along the cracks emanating fire/smoke or the heat wave 

coming out from the fire at subsurface from a typical distance of ~1 m, except for 

some inaccessible areas. In those cases the measurements were recorded from a 

distance of ~ 5 m. The device has an accuracy of ~1.5% (in the range of -50°C to 

1050°C), and hence is a highly reliable instrument for ground temperature 

measurement. 
 
Broadly the fire affected area can be differentiated into three categories as follows: 
 

i. Active fires: where surface expression of the fires are seen in the form of 

flames. 
 

ii. Fume cracks:  surface cracks emanating fumes arising from the fires below. 
 
iii. Background: non fire areas in the vicinity comprising of either coal or 

sandstone. 

 

Most of these fire affected areas are major open cast mines, where the coal has been 

exposed to the atmosphere and hence is prone to combustion. The locations with the 

recorded temperature data is tabulated (see Table 4) and shown in the map (marked by 

numbers in Figure 7). In the south-western flank of the area, fires are located in the 

region around Bhowra (Location 1) and are mostly fume cracks without the presence 

of any active fires. The temperature of fumes from these cracks is in the order of 80°C 

with the associated background temperature of around 60°C. Fire is mostly being 

dealt by excavating out burning coal in opencast workings. The quarry edges are 

covered with overburden to suppress the fire expression. 
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North of Tisra (Location 2), the open cast mines are heavily affected with fires and the 

same is seen in multiple pockets over a considerably large areal extent. Numbers of 

fume cracks are seen with temperatures ranging between 116°C to 136°C in reference 

to background temperatures of 30°C to 67°C. Places near to Bhulanbarari village are 

also marked by the presence of high intensity coal fires and the fire has created 

several fissures / fractures over the ground and overburden. Northwest of Tisra, areas 

around Kujama (Location 3) area also affected by multiple smaller pockets of fire 

with predominant manifestation of active fires associated with fume cracks. The 

active fire temperatures are in the order of 250°C and associated fume cracks measure 

around 90°C. The background sandstones and coal temperatures range between 20°C 

to 35°C. Similar smaller pockets of fire are seen in areas around Ghanoodih (Location 

4). Here active fire temperatures range between 200°C to 400°C against a background 

of 35°C. Further on the north eastern flank, two smaller fire pockets are located in the 

areas near Bastacolla (Location 5) and South Jharia OCP (Location 6). Large scale 

excavations are ongoing to isolate the fire affected seams and control the spread of the 

fire. These areas are mostly manifested by fume cracks with temperatures around 70 

°C to 80 °C against a background of 40°C to 60°C. Very occasionally surface active 

fires are seen with higher temperatures. 
 
Active fires in the area have temperatures of around 260°C with associated fume 

cracks measuring 70°C against a background of 35°C. The open cast mines in 

Kusunda and Kenduadih are known to be the "exhibits" of active fire of the Jharia 

coalfield. The surface manifestations of these fires are in the form of blazing flames 

(Figure 12) with very high temperatures. The extent of the area affected is large. 

Fumes for the burning coal are also associated with the sulphur. Spontaneous burning 

of coal creates huge amount of obnoxious gases like sulphur dioxide and hydrogen 

sulphide etc. 
 
Towards the northwest, Near Bansjora (Location 11) railway station a fire zone is 

seen in an excavation pit. This pit is constructed to thwart the progress of coal fire and 

hence the present manifestation of the fire is greatly diminished. Similarly, areas 

around Modidih, Jogta and Katras are affected by multiple fire pockets mainly 

associated with the ongoing mining in these areas. The expressions are mainly in the 

form of fume cracks with few active fires. The fume cracks have temperatures around 

60°C to 70°C against an average background temperature 32°C. Though the fire 
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pockets are isolated from each other on the surface, they culminatively affect a large 

area around Katras, Modidih, Gaslitand and Jogta (Location 12 to 20). 
 
In the western flank, mines in the Nadhkhurki (Block 2 OCP, Location 22) are highly 

affected by fire. The accessible mining area has been greatly reduced due to the 

presence of multiple fume cracks rendering the area highly unstable. The measured 

fume crack temperatures range between 90°C to 110°C against an average 

background of 40°C. North of Nadhkhurki, minor fire pockets are seen around the 

Jayramdih (Bendih, Location 21). The fire is mostly related to the overburden dumps 

in the region. 
 
The fire zones in the Shatabdih (Location 24) and the Muraidih (Location 23) mines 

are continuously being excavated to isolate the affected coal seams. These efforts 

have resulted in overall decrease in the spatial extent of the fire and thereby its 

manifestation in the satellite data. However, multiple smaller pockets remain, mostly 

that of fume cracks with temperatures ranging from 85°C to 90°C against a 

background of around 35°C to 40°C. Further, in areas around New Akash Kinari 

(Location 25 and 26) situated near DC railway line, the fires have been blanketed with 

soil. 
 
The fieldwork ascertained the major fire pockets as seen in from the data (figure 5). 

However, the observations also indicate the following: 
 
The thresholding method as discussed in section 4.2.1 has masked a prominent fire 

location in the Bhulanbarari area (marked with "red star" in figure 7). Here, though 

active fire locations are seen on the surface, the same is not manifested in the data. 
 
Considering the above mentioned observations, certain post field update is 

necessitated. 
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CHAPTER VII 
 

DISCUSSIONS AND CONCLUSIONS 
 
 

In summary, there is a change in the areal disposition of the fires from 2006 to 2012. 

Observations suggest the diminishing of the fire affected areas in the eastern and 

western flank but emergence of new areas in the northern sections in areas around 

Katras and Gaslitand. Concurrently, there is a decrease in extent of fire areas around 

Lodna, Tisra area in the eastern flank and Shatabdi, Nadkhurkee area in the western 

flank from 2006 to 2012. A quantitative comparison of the 2006 and 2012 data was 

carried out. As discussed previously, the inclusion of fires from the Bhulanbarai area 

was not detected by regional-iterative thresholding but was separately identified using 

"cluster analysis" method. Therefore, comparison of the 2006 fire area with 2012 was 

done including the fires from the Bhulanbarari colliery (considering them as a part of 

the active fire) derived independently for this area. 
 

As compared 2006, when the total fire affected extent of about 3.01 km
2
; in 2012 total 

fire affected extent is about 2.18 km
2
. The colliery wise break-up of change in fire 

area from 2006 to 2012 is given in Annexure V. 
 

 

Conclusions 
The following conclusions can be made: 
 

1. As of the date of study in the year 2012 and in comparison with the previous study 

done in 2006, there has been a change in areal extent and disposition of the fire 

affected areas. 
 
2. Compared to 2006, the eastern flanks (Lodna, Tisra areas) and the western flank 

(Nadkhurkee, Shatabdi, Block II and Benedih area) show diminished fire presence. 
 
3. New fire areas are observed in the northern flank in the areas around Katras, 

Gaslitand etc. These areas were not mapped as fire in the 2006 study. 
 
4. The mines in Kusunda, Kenduadih and Ena remain to be the worst affected with 

maximum presence of active fires. This observation remains consistent to the findings 

as in 2006. 
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5. There is a decrease in areal extent of the fire (Figure 10) from 2006 to 2012. 
 

 

Note: Estimations of fire extent (in terms of sq.km.) both in 2006 and in the present 

2012 study are pixel based. They do not represent the actual ground area under fire. 

These estimations are made for comparative purpose only, to indicate the increase or 

decrease of areal disposition of fire. Hence, they should not be quoted as fire area on 

the ground. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 10: Total fire area statistics 
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                 Annexure –I 

     Table 3:  Sensor details of ASTER data      
                   

 Subsystem    Band No.    Spectral Range    Spatial    Quantization  

         (μm)    Resolution    Levels  

             (m)      
          

 VNIR    1    0.52-0.60    15    8 bits  
              

     2    0.63-0.69          
                

     3N    0.78-0.86          
         

 SWIR    4    1.60-1.70    30    8 bits  
              

     5    2.145-2.185          
              

     6    2.185-2.225          
              

     7    2.235-2.285          
              

     8    2.295-2.365          
              

     9    2.360-2.430          
         

 TIR    10    8.125-8.475    90    12 bits  
              

     11    8.475-8.825          
              

     12    8.925-9.275          
              

     13    10.25-10.95          
              

     14    10.95-11.65          
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       Annexure –II 

  Table – 4: Ground Temperature measured during fieldwork  

        
   Seen in L8 TIRS     

   2013 data      

No. Location Name (ASTER) Location Coordinates (Y/N)  Feature Approximate Size Temperature Background temperature 

     Opencast mine    

     and related OB    

1 Bhaunra 86°23'21.694"E 23°41'18.314"N Y  dumps 800m by 500 m 80 62 

      Multiple fire pockets, Large   

2 East of Basra (North Tisra) 86°26'19.605"E 23°43'47.937"N Y  Open cast mining area affected varies from 116 to 136 varies from 30 to 67 

       Active fire: 260 Sst: 20 

3 Kujama 86°25'36.418"E 23°44'9.206"N Y  Open cast mining Large area affected Smoky coal: 90 Coal: 35 

      moderate area affected.   

      Excavations on going to Fume cracks: 79  

4 East of Jharia (Dhanudih) 86°25'33.867"E 23°44'30.028"N N  Open cast mining remove fire. Active fire: 180 to 440 average background : 35 

       Fume cracks: 76  

5 Bastakola 86°24'54.284"E 23°45'26.751"N   Open cast mining moderate area affected Active fire: 560 
average background : 37 to 
56 

6 South Jharia OCP 86°25'8.432"E 23°45'7.39"N   Open cast mining moderate area affected Fume cracks: 160 56 

       Fume cracks: 70  

7 Ena OCP 86°23'57.187"E 23°45'26.267"N Y  Open cast mining Large area affected Active fires: 263 varies from 23 to 32 

8  86°23'41.772"E 23°46'1.53"N Y      

9  86°23'57.006"E 23°46'5.665"N Y     
Active fire. Temperatures 
greater than 1000 

10 Kusunda - Kendudhi OCP 86°23'20.94"E 23°46'37.223"N Y  Open cast mining Large area affected Large area of active fires  

 NE of Loyabad (Bansjora    Old OCP    

11 Railway Station) 86°21'45.788"E 23°47'14.425"N N  abandoned moderate Fume cracks: 60 32 

12 Katras OCP 86°20'31.487"E 23°47'12.755"N Y  Ob dump fire moderate Active fire: 280 to 500 53 

 Katras OCP (Modidih/Jogta        

13 Sector) 86°19'56.592"E 23°47'4.001"N Y  Open cast mining Large area affected not accessible varies from 35 to 42 

 N of shyambazar (AWMC        

14 outsourced) 86°20'15.618"E 23°47'36.688"N Y  Open cast mining small area affected Fume cracks: 72 varies from 30 to 40 

15 Modidih (Sijuah) 86°20'15.908"E 23°47'35.058"N   Open cast mining small area affected Fume cracks: 1120 varies from 30 to 41 

     OB dump    
16 Katras 86°18'46.53"E 23°47'39.016"N Y  associated to OCP moderate area affected not accessible not accessible 

       fume cracks: 60-70  

17 Katras 86°19'13.206"E 23°47'19.661"N Y  Open cast mining Large area affected Active fire: 559 varies from 29 to 40 

18 Katras 86°19'2.992"E 23°46'56.521"N Y      

19 Katras 86°19'4.247"E 23°46'58.769"N Y  Large OCP    

20 W of Shyambazar (From L8) 86°18'55.812"E 23°47'11.417"N ---  ongoing Large area affected not accessible varies from 22 to 30 

21 Jayaramdih (Bendih) 86°12'35.373"E 23°46'52.837"N N  OB dump moderate fume cracks: 85 varies from 35 to 40 

22 Nadkharki : Block 2 OCP 86°12'28.599"E 23°46'33.323"N Y  Open cast mining Large area affected fume cracks: 110-90 varies from 35 to 43 

23 Murardih OCP 86°14'2.223"E 23°47'41.296"N N  Open cast mining moderate area affected fume cracks: 85 - 90 varies 35 to 40 

24 Shatabdi OCP 86°14'13.223"E 23°47'12.357"N N  Open cast mining moderate area affected not accessible varies 35 to 40 

25 Govindpur area: New Akash 86°17'0.438"E 23°47'43.058"N N  underground    

26 kinari colliery 86°17'6.953"E 23°47'22.249"N N  mining activity Moderate Area affected fume cracks : 67 to 70 varies from 31 to 35 
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Annexure –V 

Table 6: Colliery wise break-up of change in fire area from 2006 to 2012 
       

FIRE AREA 
  

FIRE AREA 
  

AREA 
    

               

 SL.      2006 (SQ.   2012 (SQ.   CHANGE   INCREASE/  

 NO.   COLLIERY AREA NAME   KM.)   KM.)   (SQ. KM.)   DECREASE  
           

 1   DAMODA   0.0000   0.0000   0.000   NO FIRE  
           

 2   TISCO (west)   0.0000   0.0000   0.000   NO FIRE  
           

 3   IISCO   0.0000   0.0000   0.000   NO FIRE  
           

 4   TISCO (north)   0.0000   0.0885   0.089   INCREASE  
           

 5   NUDKHURKEE OCP   0.0000   0.0000   0.000   NO FIRE  
           

 6   BENEDIH OCP   0.0050   0.0530   0.048   INCREASE  
           

 7   BLOCK-II OCP   0.0891   0.0530   -0.036   DECREASE  
           

 8   MURAIDIH OCP   0.0425   0.1478   0.105   INCREASE  
           

 9   SHATABDI OCP   0.2005   0.0378   -0.163   DECREASE  
           

 10   TETURIA   0.0000   0.0000   0.000   NO FIRE  
           

 11   S.GOVINDPUR   0.0000   0.0000   0.000   NO FIRE  
           

 12   KORIDIH BLOCK-IV OCP   0.0000   0.0000   0.000   NO FIRE  
           

 13   JOGIDIH   0.0000   0.0000   0.000   NO FIRE  
           

 14   DHARAMABAND   0.0000   0.0000   0.000   NO FIRE  
           

 15   MAHESHPUR   0.0000   0.0000   0.000   NO FIRE  
           

 16   PHULARITAND   0.0030   0.0133   0.010   INCREASE  
           

 17   MADHUBAND   0.0000   0.0000   0.000   NO FIRE  
           

 18   AKASH  KINARI   0.0000   0.0000   0.000   NO FIRE  
           

 19   GOVINDPUR   0.0000   0.0000   0.000   NO FIRE  
           

 20   E. KATRAS   0.0000   0.0133   0.013   INCREASE  
           

 21   KATRAS-CHOITUDIH   0.0000   0.1021   0.102   INCREASE  
           

 22   KESHALPUR   0.0000   0.0000   0.000   NO FIRE  
           

 23   RAMKANALI   0.0000   0.0000   0.000   NO FIRE  
           

 24   NICHITPUR   0.0000   0.0000   0.000   NO FIRE  
           

 25   E. BASURIA   0.0162   0.0000   -0.016   DECREASE  
           

 26   KHAS KUSUNDA   0.0000   0.0000   0.000   NO FIRE  
           

 27   GONDUDIH   0.0000   0.0000   0.000   NO FIRE  
           

 28   W. GODHAR   0.0000   0.0012   0.001   INCREASE  
           

 29   BASURIA   0.0003   0.0000   -0.0003   DECREASE  
           

 30   TETULMARI   0.0041   0.0223   0.018   INCREASE  
           

 31   DHANSAR   0.0000   0.0000   0.000   NO FIRE  
           
           

 32   GODHAR   0.0017   0.1073   0.106   INCREASE  
           

 33   INDUSTRY   0.0193   0.0119   -0.007   DECREASE  
           

 34   KUSUNDA   0.7816   0.4243   -0.357   DECREASE  
           

 35   SENDRA-BANSJORA   0.1221   0.0796   -0.043   DECREASE  
           

 36   BASTACOLLA   0.0384   0.0663   0.028   INCREASE  
           

 37   BERA   0.0000   0.0000   0.000   NO FIRE  
           

 38   KUYA   0.0000   0.0000   0.000   NO FIRE  
           
 

39 
  

GOLUCKDIH 
  

0.3109 
  

0.0301 
  

-0.281 
  

DECREASE 
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       FIRE AREA   FIRE AREA   AREA     

 SL.      2006 (SQ.   2012 (SQ.   CHANGE   INCREASE/  

 NO.   COLLIERY AREA NAME   KM.)   KM.)   (SQ. KM.)   DECREASE  
           

 40   KUJAMA   0.0988   0.0398   -0.059   DECREASE  
           

 41   S. JHARIA-R. OCP   0.1284   0.0244   -0.104   DECREASE  
           

 42   DOBARI   0.0000   0.0000   0.000   NO FIRE  
           

 43   GONHOODIH   0.0844   0.0398   -0.045   DECREASE  
           

 44   SIMLABAHAL   0.0000   0.0000   0.000   NO FIRE  
           

 45   HURRILADIH&STD   0.0000   0.0000   0.000   NO FIRE  
           

 46   ENA   0.1972   0.0918   -0.105   DECREASE  
           

 47   BURRAGARH   0.0000   0.0000   0.000   NO FIRE  
           

 48   N. TISRA   0.1244   0.0098   -0.115   DECREASE  
           

 49   LODNA   0.1689   0.0000   -0.169   DECREASE  
           
           

 50   S. TISRA   0.0153   0.0000   -0.015   DECREASE  
           

 51   BARAREE   0.1578   0.1037   -0.054   DECREASE  
           

 52   AMLABAD   0.0000   0.0000   0.000   NO FIRE  
           

 53   PATHERDIH   0.0020   0.0000   -0.002   DECREASE  
           

 54   SUDAMDIH   0.0547   0.0000   -0.055   DECREASE  
           

 55   SITANALA   0.0000   0.0000   0.000   NO FIRE  
           

 56   MURULIDIH 20/21 PIT   0.0000   0.0000   0.000   NO FIRE  
           

 57   MURULIDIH   0.0000   0.0000   0.000   NO FIRE  
           

 58   BHATDIH   0.0000   0.0000   0.000   NO FIRE  
           

 59   LOHAPATTY   0.0000   0.0000   0.000   NO FIRE  
           

 60   IISCO   0.0000   0.0000   0.000   NO FIRE  
           

 61   TASRA-IISCO   0.0000   0.0000   0.000   NO FIRE  
           
 

62 
  

KENDUADIH 
  

0.0000 
  

0.0610 
  

0.061 
  

INCREASE 
 

            
           

 63   BULLIHARY   0.0000   0.0000   0.000   NO FIRE  
           

 64   GOPALICHUCK   0.0000   0.0000   0.000   NO FIRE  
           

 65   POOTKEE   0.0000   0.0000   0.000   NO FIRE  
           

 66   BHURUNGIA   0.0000   0.0000   0.000   NO FIRE  
           

 67   KHARKHAREE   0.0000   0.0000   0.000   NO FIRE  
           

 68   GASLITANO   0.0000   0.1194   0.119   INCREASE  
           

 69   KANKANEE   0.0000   0.0530   0.053   INCREASE  
           

 70   MUDIDIH   0.0000   0.1141   0.114   INCREASE  
           

 71   W. MUDIDIH   0.1125   0.0171   -0.095   DECREASE  
           

 72   LOYABAD   0.0000   0.0133   0.013   INCREASE  
           

 73   BHAGABAND   0.0000   0.0000   0.000   NO FIRE  
           

 74   MOONIDIH PROJECT   0.0000   0.0000   0.000   NO FIRE  
           

 75   E.BHUGGATDIH   0.0194   0.0022   -0.017   DECREASE  
           

 76   ALKUSHA   0.0000   0.0326   0.033   INCREASE  
           

 77   KUSTORE   0.0289   0.0524   0.024   INCREASE  
           

 78   ANGARAPATRA   0.0292   0.1331   0.104   INCREASE  
           

 79   SALANPUR   0.0000   0.0000   0.000   NO FIRE  
 

80 
  

BHOWRAH. N 
  

0.0081 
  

0.0133 
  

0.005 
  

INCREASE 
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  FIRE AREA FIRE AREA AREA  

SL.  2006 (SQ. 2012 (SQ. CHANGE INCREASE/ 
NO. COLLIERY AREA NAME KM.) KM.) (SQ. KM.) DECREASE 

      

81 BHOWRAH. S 0.0162 0.0000 -0.016 DECREASE 
      

82 BAGDIGI 0.0373 0.0000 -0.037 DECREASE 
      

83 JEALGORA 0.0227 0.0000 -0.023 DECREASE 
      

84 JEENAGORA 0.0000 0.0000 0.000 NO FIRE 
      

85 JOYRAMPUR 0.0567 0.0099 -0.047 DECREASE 
      

86 CHANDAN OCP 0.0000 0.0000 0.000 NO FIRE 
      

87 BANSDEOPUR 0.0072 0.0000 -0.007 DECREASE 

 TOTAL AREA 3.01 2.18 -0.823 DECREASE 
 

 

Note:  
1) "NO FIRE" implicates that the fire has not been identified satellite data (either absent or 

below sensor resolution)  
2) "INCREASE" implies, increase in fire area OR emergence of fire areas not identified in 2006 

study  
3) "DECREASE" implies, decrease in fire area OR fire areas in 2006 not identified in present study  
(either absent or below sensor resolution)  
4) Estimations of fire extent (in terms of sq.km.) both in 2006 and in the present 2012 study are 

pixel based. They do not represent the actual ground area under fire. These estimations are made 

for comparative purpose only, to indicate the increase or decrease of areal disposition of fire. 

Hence, they should not be quoted as fire area on the ground. 

 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 14: Active fire exposed in Kusunda/Kenduadih area 

 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 15: Excavations to isolate fire affected seams Ena area 

 

 
 
 
 
 

 


