
































































































































































EXECUTIVE SUMMARY 

 

Study on Leaching effect of Ash Dyke and Ash disposal areas at Jindal Power Limited, 

Tamnar, Raigarh, Chattisgarh has been carried out by Indian Institute of Technology 

(Indian School of Mines), Dhanbad vide JPL Service order 4400015275 dated 17.01.2022. 

The study envisaged collection and testing of ground water and soil samples at different 

locations of the site, elemental characterization by XRF and mineralogical analysis by 

XRD. Various leaching tests carried out were Acid Digest, ASTM Shake, TCLP at different 

pH conditions, SLP, modified SLP, open column percolation experiments and actual 

leachate analysis from Ash Dyke. 

The study concluded that there has been no significant leaching effect of Ash Dyke as 

reflected by the analysis results of leachates generated from various leaching tests/ 

experiments and also the leachates collected from actual ash dyke coupled with no major 

issue of contamination of ground or surface water and soils around the ash dyke. The study 

established that the fly ash and bottom ash from the plant are as such environmentally 

benign materials and opportunity of appropriate low technology high volume utilization 

should be evolved.   
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STUDY OF LEACHING EFFECT OF FLY ASH DYKE AT O.P. JINDAL SUPER 

THERMAL POWER PLANT OF JINDAL POWER LIMITED (JPL), TAMNAR, 

RAIGARH (C.G.) 

1. LEACHING PROPERTIES OF ASH 

Introduction 

Fly ash is one of the mineral residues resulting from the combustion of pulverized coal in 

the boilers of thermal power plants. Coal contains many trace elements in significant 

quantities and a major portion of these elements are retained in the fly ash after coal 

burning. Due to burning of coal, fly ash removed with electrostatic precipitators from the 

boiler has become an important environmental problem because of its huge quantity. The 

main problem of fly ash is its generation in high volume. Various alternatives are available 

for its utilization such as bricks, blocks, soil amendments etc. All these are mainly low 

volume utilization. Mine filling is an alternative environmental friendly use of fly ash. The 

major challenge for effective utilization of fly ash is its hydraulic transportation due to its 

various physical and chemical properties.  

Fly ash amendment for agricultural soil can improve the physical and chemical properties 

of deficient soil, thereby improving soil fertility and crop yield. No judicial use, however, 

may lead to deterioration of soil texture and structure mainly in the upper soil layer, surface 

crust formation impending the water intake capacity of the soil, addition of toxic elements 

and alteration in physico-chemical properties as pH, CEC and EC. These changes in the 

soil can affect the moisture availability, seedling emergence and crop establishment, root 

and shoot growth and consequent crop yields. 

During transport, disposal and storage, the residues from ash samples are subjected to 

leaching effects and part of the undesirable compounds in the ash may contaminate both 

the surface and ground waters. Trace elements are present in fly ash in a relatively very 

small amount but due to their cumulative build-up, high toxicity and long life, they are of 

special interest. Trace elements which are present in ashes have tendency to leach out and 

pollute the environment particularly contamination of water bodies. Therefore, it is 

important to investigate the leaching properties of ash samples (fly ash and bottom ash) to 

prevent the harmful environmental impacts especially for the aquatic environment.  

Leaching studies of the fly ash and ash pond samples were examined using different leaching 

methods as given below: 
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• Acid Digest Test 

• ASTM 24-hour Shake Test 

• Modified Synthetic Leaching Procedure  

• Toxicity Characteristic Leaching Procedure (TCLP) 

•  Open Column Leachate Procedure (OCLP)  

Potentiometric analysis of leachates was carried out using Digital pH Metre (El Model 101 E), 

Digital Conductivity Meter (El Model 612) and Digital TDS Meter (El Model 651 E), 

respectively. Elemental analysis was carried out using ICP-OES (Thermo Fisher Scientific, 

Model-iCAP 7400 Duo), Wavelength Dispersive X-Ray Fluorescence (WDXRF- Rigaku, 

Primus IV) and X-Ray Diffractometer (WRD- Rigaku, Supernova). A Minimum of 30 ml of 

solution is required for estimation of all elements in ICP-OES. Final sample solution should 

preferably be diluted in 1% HNO3 solution for instrument efficiency and maintenance. 

Necessary operating conditions such as wavelength, lamp current, sensitivity was used for 

analysis as mentioned in the operation manual of WDXRF and XRD. 

WDXRF Analysis 

The analysis of the fly ash, ash pond and bottom ash samples were obtained by WDXRF, and 

the results are shown in Table 1, where this analysis showed that the samples consist mainly 

of oxides of Iron, Aluminium and Silicon. The mass percentage of the elemental oxides present 

in the samples were found to be in the order: SiO2 < Al2O3 < Fe2O3 < TiO2 < CaO < K2O < 

MgO < P2O5 < MnO < Na2O. 

Table 1: Elemental analysis of Fly Ash and Ash Pond samples using WDXRF 

Elemental 

oxides 

Na2O MgO Al2O3 SiO2 P2O5 K2O CaO TiO2 MnO Fe2O3 

Fly Ash 

(Mass %) 

0.274 1.081 29.162 52.618 0.844 1.225 1.775 2.205 0.794 5.785 

Ash Pond 

(Mass %) 

0.249 0.814 26.972 46.993 0.827 1.023 1.185 2.232 0.803 5.579 

Bottom Ash 

(Mass %) 

0.245 0.883 24.460 47.611 0.481 1.069 0.874 2.011 0.096 7.831 

 

XRD Analysis 

The X-ray diffraction that characterizes the structural properties of the crystalline phases 

formed in the fly ash and ash pond samples is presented in Fig. 1a and 1b, respectively, where 

the phases observed in the XRD were compared with the elemental oxide analysis obtained by 
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WDXRF (Table 1). Analyzing the most intense peaks to determine the phases formed using 

the X'Pert High Score Plus software, it was possible to observe the presence of the main 

elements identified in the WDXRF analysis, where Silica, Aluminium and Iron is present in 

the following forms: SiO2, Mullite (3Al2O3·2SiO2) and Hematite (Fe2O3), respectively (Fig. 

1A, 1B and 1C).  

 

 
Fig. 1 X-ray diffraction of (A) Fly Ash sample, (B) Ash Pond sample and (C) Bottom Ash 

sample 
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Fig.2 X-Ray Diffractometer 

 
Fig. 3 ICP-OES (Thermo Fisher Scientific, Model-iCAP 7400 Duo) 

 
Fig. 4 Milipore Rotary Agitator (Y1320RAHW) for TCLP 
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• ACID DIGEST TEST 

 

Strong acid digestion test was carried out in presence of acids to determine the elevated 

concentration levels of trace elements available in the ash. 200 mesh ash samples were dried in 

an oven at about 1100C for an hour. 0.5 g of oven dried ash sample was taken in a conical flask 

and moistened by 2 ml of perchloric acid and 10 ml of concentrated HNO3. Then the mixture 

was heated to dryness on hot plate in a furnace hood chamber. Thereafter 20 ml of 10% HNO3 

was added, and sample was digested for 3 to 4 hours. This process was repeated until no residue 

was left in the flask. Finally, it was filtered by Whatman No. 40 filter paper and filtrate was 

made up to 100 ml and stored in the polypropylene bottles under refrigeration (40C) for further 

elemental analysis.                                  

Results of strong acid digestion test of ash samples are presented in Table 2. Various elements 

such as Sodium, Potassium, Calcium, Magnesium, Iron, Manganese, Cobalt, Cadmium, Zinc, 

Nickel, Copper and Lead were leached during the time of acid digestion test. The concentration 

of Iron was found highest amongst all the elements analyzed at 147.52 mg/l in fly ash sample 

and 89.34 mg/l in bottom ash sample. Concentration levels of Sodium, Potassium, Calcium and 

Magnesium were found to be 93 mg/l, 62 mg/l, 59 mg/l, 53 mg/l in fly ash sample and 78 mg/l, 

44 mg/l, 40 mg/l, 32 mg/l in bottom ash samples, respectively. Manganese was also observed 

in the leachates of fly ash (9.89 mg/l) and bottom ash samples (7.43 mg/l). Nickel, Copper, 

Zinc and Lead concentration levels were found as 0.35 mg/l, 0.109 mg/l, 0.293 mg/l and 0.224 

mg/l, respectively in fly ash and 0.14 mg/l, 0.128 mg/l, 0.174 mg/l and 0.165 mg/l, respectively 

in bottom ash. Cobalt was found in the concentration level of 0.079 mg/l in fly ash and 0.042 

mg/l, respectively in bottom ash.  Selenium and Arsenic were observed in the concentration 

level of 0.007 mg/l and 0.08 mg/l, respectively in fly ash and 0.005 mg/l and 0.06 mg/l, 

respectively in bottom ash. Concentration levels of Boron and Barium were observed as 0.71 

mg/l and 0.07 mg/l, respectively in fly ash and 0.59 mg/l and 0.07 mg/l, respectively in bottom 

ash. Chromium was observed in the concentration level of 0.010 mg/l in fly ash and 0.008 mg/l 

in bottom ash. The concentration level of Mercury was observed as 0.004 mg/l in fly ash and 

0.002 mg/l in bottom ash. Cadmium, Vanadium and Molybdenum were observed below 

detection limits. Acid Digest test established the available concentration levels of trace 

elements in fly ash and bottom ash through the forced leaching under strong acid leaching 

media and does not necessarily reflect the actual leaching behavior of trace elements in real 

world situations and also under various standard leaching tests. 
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Table 2 Results of Acid Digest Test of Fly Ash and Bottom Ash Samples 

 

S. No. Parameters 
Samples 

Fly Ash  Bottom Ash 

1  Na 93 78 

2 K 62 44 

3 Ca 59 40 

4 Mg 53 32 

5 Fe 147.52 89.34 

6 Mn 9.89 7.43 

7 Ni 0.35 0.14 

8 Cu 0.109 0.128 

9 Zn 0.293 0.174 

10 Pb 0.224 0.165 

11 Cd <0.001 <0.001 

12 Co 0.079 0.042 

13 V <0.08 <0.03 

14 Se 0.007 0.005 

15 As 0.08 0.06 

16 Hg 0.004 0.002 

17 Ag <0.005 <0.004 

18 B 0.71 0.59 

19 Ba 0.07 0.07 

20 Cr     0.010  0.008 

21 Mo <0.01 <0.01 

            Concentration of elements are in mg/l 

• ASTM 24-HOUR SHAKE TEST 

This is a short-term leaching experiment where distilled water is used as a leachant. 80 g of fly 

ash and ash pond sample was taken in a measuring bottle and 2 litre of distilled water was 

added to it. The extraction bottle was closed tightly and secured in a rotary agitation device 

followed by end-on end rotation at 30 rpm for 24 hours. The extraction was performed in 

triplicate on each fly ash and ash pond sample and three replicates were then mixed to get the 

composite leachate sample. The leachate was filtered through Whatman No. 42 filter paper. 

After Potentiometric analysis few drops of 6 N nitric acid was added to polypropylene bottle 

to avoid contamination and the bottle was then stored under refrigeration for further elemental 

analysis. Results of leachate analysis from ASTM 24 hour shake test are given in Table 3. pH 

was observed to be 6.92 and 7.48 for fly ash and ash pond samples, respectively. Conductivity 

and TDS values were obtained as 98 µS/cm and 57 mg/l in fly ash and 132 µS/cm and 79 mg/l 

in ash pond samples, respectively. Iron was found to be 58.27 mg/l and 0.36 mg/l in fly ash 

and ash pond samples. Concentration levels of Sodium, Potassium, Calcium and Magnesium 

were observed 64 mg/l and 48 mg/l; 9.31 mg/l and 2.97 mg/l; 62.33 mg/l and 44.53 mg/l; 0.89 
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mg/l and 5.94 mg/l, respectively in fly ash and ash pond samples. Concentration levels of 

Barium (0.959 mg/l and 0.366 mg/l), Boron (1.502 mg/l and 0.165 mg/l), Nickel (0.083 mg/l 

and 0.008 mg/l), and Cadmium (0.911 mg/l and 0.001 mg/l) were found to exceed the 

desirable/permissible limits in the fly ash and ash pond samples. 

Elemental concentration levels in respect of Lead, Zinc, Copper, Cobalt, Chromium and 

Molybdenum, were found below the permissible/desirable limits of IS: 2490 and IS: 10500, 

whereas in respect of Vanadium, Selenium, Silver, Arsenic and Mercury, the concentration 

levels were observed below the detection limits (< 0.001).  

Table 3: Leachate Analysis Results of ASTM 24 Hour Shake Test for Fly Ash and Ash Pond Samples 

Sl. 

No. 

Parameters Fly 

Ash 

Ash 

Pond  

Bottom 

Ash 

IS: 2490 (1981) IS: 10500 Drinking Water 

Quality Standard 

Inland 

Surface 

Water 

On Land 

for 

Irrigation 

Permissible 

Limit 

Desirable 

Limit 

1 pH 6.92 7.48  5.5 – 9.0 5.5 – 9.0 No Relaxation 6.5 to 8.5 

2 Conductivity 98 132  - - 2250 - 

3 TDS 57 79  2100 2100 2100 500 

4 Si  6.10 15.03 16.65 - - - - 

5 Ti  80 0.047 0.034 - - - - 

6 Al  40 11.89 9.67 - - 0.2 0.03 

7 Fe  58.27 0.36 8.43 - - No Relaxation 0.3 

8 Cr  0.03 0.04 0.047 - - No Relaxation  

9 Ca  62.33 44.53 27.23 - - 200 75 

10 Mg  0.89 5.94 3.37 - - 100 30 

11 Mn  0.07 0.33 0.615 - - 0.3 0.1 

12 Na 64 48 58 - - - - 

13 K  9.31 2.97 2.32 - - -  - 

14 P  26.60 11.64 0.213 - - - - 

15 Rb  0.74 0.80 0.777 - - - - 

16 Sr  13.69 0.187 0.121 - - - - 

17 Ba  0.959 0.366 0.278 - - No Relaxation 0.7 

18 Li  0.852 0.002 0.005 - - - - 

19 B  1.502 0.165 0.018 2 2 1.0 0.5 

20 Mo  0.324 0.003 0.003 - - No Relaxation 0.07 

21 Ni  0.083 0.008 0.019 0.05 - No Relaxation 0.02 

22 Sc  0.270 0.031 0.049 - - - - 

23 V  0.000 0.067 0.005 - - - - 

24 Co  0.016 0.010 0.005 - - - - 

25 Zn  0.199 0.422 0.308 5 - 15 5 

26 Cu  0.063 0.082 0.038 3 - 1.5 0.05 

27 Ga  0.027 0.012 0.040 - - - - 

28 Cd 0.911 0.001 0.001 2 - No Relaxation 0.003 

29 Sn 0.094 0.012 0.008 - - - - 

30 Hg < 0.001 < 0.001 < 0.001 0.01 - No Relaxation 0.001 

31 As < 0.001 < 0.001 < 0.001 0.2 0.2 0.05 0.01 

32 Pb < 0.001 < 0.001 < 0.001 0.1 - No Relaxation 0.01 

33 Se < 0.001 < 0.001 < 0.001 0.05 - No Relaxation 0.01 

34 Ag < 0.001 < 0.001 0.0132 - - - - 

Note: Conductivity in µS/cm, TDS and concentration of elements in mg/l 
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TOXICITY CHARACTERISTIC LEACHING PROCEDURE (TCLP) with Reagent 

Water pH- 4.93 ± 0.5 

The US Environmental Protection Agency (USEPA) has developed a leaching method for the 

assessment of toxicity of potentially hazardous wastes known as the Toxicity Characteristic 

Leaching Procedure (TCLP) to decide whether a waste should be categorized as hazardous or 

not. TCLP (EPA Method No. 1311) as applicable for fly ash and ash pond samples for 

determination of metal leachability. TCLP is a short-term leaching test with a high liquid to 

solid ratio. This short-term leaching test provides a rapid indication of leachable concentration 

levels of trace elements from the fly ash and ash pond samples.  

TCLP was performed using an extraction fluid made of a buffered acidic medium to run the 

test. Once the extraction fluid to be used in the test was determined, 80 g of the sample was 

taken and then extraction fluid equal to 20 times the amount of sample taken was added in the 

zero head extractor under pressure. The system was tightly closed and placed in an end-over-

end rotary agitation device for 18 hours, rotating at 30 ± 2 rpm at a room temperature of about 

25 ºC. The leachates were then stored in the polypropylene bottles under refrigeration for 

elemental analysis. 

Results of analysis of the leachates generated through the TCLP using reagent water with pH- 

4.93 ± 0.5 are presented in Table 4. The concentration level of Sodium was observed highest 

in the leachate of reagent water with pH 4.93 ± 0.5 (70 mg/l in fly ash and 55 mg/l in ash pond). 

Similar trend was also observed with Potassium, Calcium, Magnesium, Iron, Manganese, 

Copper, Zinc, and Chromium. The concentration levels of Potassium were found to be 11.27 

mg/l in fly ash and 3.43 mg/l in ash pond in the leachate of reagent water with pH– 4.93 ± 0.5. 

The concentration levels of Calcium were found to be 65.421 mg/l and 47.769 mg/l in fly ash 

and ash pond in the leachate of reagent water with pH of 4.93 ± 0.5. The concentration levels 

of Magnesium were observed to be 0.98 mg/l and 6.07 mg/l in fly ash and ash pond samples, 

respectively. Iron was observed in the concentration levels of 61.225 mg/l (fly ash) and 0.432 

mg/l (ash pond) in the leachate of reagent water with pH– 4.93 ± 0.5. The concentration levels 

of Manganese were observed as 0.087 mg/l (fly ash) and 0.365 mg/l (ash pond) in the leachate 

of reagent water with pH – 4.93 ± 0.5. The concentration levels of Zinc were observed as 0.210 

mg/l (fly ash) and 0.434 mg/l (ash pond) in the leachate of reagent water with pH– 4.93 ± 0.5. 

Concentration levels of some of the RCRA elements such as Arsenic, Lead, Mercury, Silver 

and Selenium were observed well below the RCRA limits (1976). Elemental concentration 

levels in respect of Vanadium, Mercury and Arsenic were determined below the detection 

limits. 
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Table 4: Toxicity Characteristic Leaching Procedure (TCLP) of Fly Ash and Ash Pond samples 

with Reagent Water pH- 4.93 ±0.5 

S.No. Parameter Concentration mg/l 

(With pH- 4.93 ± 0.5) 

RCRA Limits 

(mg/l) 

Fly Ash Ash Pond  Bottom Ash 

1 Si  6.45 17.067 18.374 - 

2 Ti  85 0.056 0.040 - 

3 Al  47 13.543 11.456 - 

4 Fe  61.225 0.432 11.763 - 

5 Cr  0.048 0.062 0.051 0.2 

6 Ca  65.421 47.769 31.418 - 

7 Mg  0.987 6.078 4.546 - 

8 Mn  0.087 0.365 0.790 - 

9 Na 70 55 64 - 

10 K  11.27 3.43 2.532 - 

11 P  27.578 12.756 0.251 - 

12 Rb  0.812 0.913 0.813 - 

13 Sr  14.197 0.212 0.138 - 

14 Ba  0.976 0.458 0.313 5 

15 Li  0.869 0.003 0.006 - 

16 B  1.664 0.232 0.023 - 

17 Mo  0.345 0.005 0.004 - 

18 Ni  0.094 0.009 0.022 - 

19 Sc  0.288 0.037 0.056 - 

20 V  0.000 0.072 0.006 - 

21 Co  0.013 0.011 0.006 - 

22 Zn  0.210 0.434 0.324 - 

23 Cu  0.058 0.078 0.043 - 

24 Ga  0.025 0.015 0.045 - 

25 Cd 0.932 0.001 0.001 5 

26 Sn 0.086 0.018 0.010 - 

27 Hg < 0.001 < 0.001 < 0.001 5 

28 As < 0.001 < 0.001 < 0.001 100 

29 Pb < 0.001 < 0.001 < 0.001 1 

30 Se < 0.001 < 0.001 < 0.001 5 

31 Ag < 0.001 < 0.001 0.0148 1 

 Note: Concentration of elements in mg/l 

Modified Synthetic Leaching Procedure of Fly Ash, Ash Pond and Bottom Ash Samples 

Results of analysis of the leachates generated through the Modified SLP using groundwater 

(collected from the site) as leaching media are presented in Table 5.  

Concentration level of Sodium was observed as 55 mg/l, 42 mg/l and 5242 mg/l in fly ash, ash 

pond and bottom ash samples, respectively. Potassium was observed in the concentration level 

of 6.52 mg/l (fly ash), 2.865 mg/l (ash pond) and 2.13 mg/l (bottom ash). Concentration levels 

of Calcium (60.56 mg/l, 41.55 mg/l and 25.43 mg/l) Magnesium (0.79 mg/l, 5.27 mg/l and 3.02 

mg/l), Molybdenum (0.303 mg/l, 0.002 mg/l and 0.003 mg/l) and Iron (55 mg/l, 0.312 mg/l 

and 7.98 mg/l) were observed in fly ash, ash pond and bottom ash samples, respectively. 

Elemental concentration levels of Iron were much higher than the permissible limit in the fly 
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ash sample. The concentration of Boron, Barium, Cadmium and Molybdenum was found to be 

slightly above the permissible/desirable limits of IS: 10500. Elemental concentration levels in 

respect of Calcium, Magnesium, Zinc, Copper, and Chromium were found below the 

permissible/desirable limits of IS: 2490 and IS: 10500 whereas elemental concentration levels 

in respect of Nickel, Lead, Cadmium, Arsenic, Silver and Mercury were found below detection 

limits. 

Table 5: Leachate analysis results of modified synthetic leaching procedure (SLP) of Fly Ash 

and Ash Pond samples 

S. 

No. 

Parameters Concentration (mg/l) IS: 2490 (1981) IS: 10500 Drinking 

Water Quality Standard 
Fly Ash Ash Pond  Bottom Ash Inland 

Surface 

Water 

On Land 

for 

Irrigation 

Permissible 

Limit 

Desirable 

Limit 

1. Si  6.06 14.45 15.09 - - - - 

2. Ti  74 0.038 0.029 - - - - 

3. Al  35 10.43 8.88 - - 0.2 0.03 

4. Fe  55 0.312 7.98 - - No Relaxation 0.3 

5. Cr  0.025 0.042 0.041 - - No Relaxation  

6. Ca  60.56 41.550 25.43 - - 200 75 

7. Mg  0.791 5.276 3.02 - - 100 30 

8. Mn  0.068 0.312 0.532 - - 0.3 0.1 

9. Na 55 42 52 - - - - 

10. K  6.52 2.865 2.13 - - -  - 

11. P  25.098 10.45 0.204 - - - - 

12. Rb  0.654 0.732 0.654 - - - - 

13. Sr  12.16 0.115 0.102 - - - - 

14. Ba  ',A+;  
',*;)  ',*&)�7  7  6���
��2�����  ',+  

15. 	��  ',+B'  
',''*  ',''&�7  7  7  7  

16. C�  (,=&*  
',(&+  ','(=�*  *  (,'  ',)  

17. #��  ',='=  
',''*  ',''=�7  7  6���
��2�����  ','+  

18. 6��  ',';;  
',''+  ','(=�',')  7  6���
��2�����  ','*  

19. ���  ',*)+  
','*=  ','&'�7  7  7  7  

20. 0�  ','''  
',')B  ',''&�7  7  7  7  

21. ���  ','()  
',''A  ',''&�7  7  7  7  

22. G��  ',(&&  
',&(=  ',*B&�)  7  ()  )  

23. ���  ',');  
','+&  ','=)�=  7  (,)  ',')  

24. K��  ','**  
',''A  ','=(�7  7  7  7  

25. ��  ',A=A  
',''(  ',''(�*  7  6���
��2�����  ',''=  

26. ��  ','+;  
','((  ','';�7  7  7  7  

27. 1�  ?�',''(  
?�',''(  ?�',''(� ','(  7  6���
��2�����  ',''(  

28. ��� ?�',''(� ?�',''(�?�',''(� ',*  ',*  ',')  ','(  

29. � � ?�',''(� ?�',''(�?�',''(� ',(  7  6���
��2�����  ','(  

30. �
� ?�',''(� ?�',''(�?�',''(� ',')  7  6���
��2�����  ','(  

31. ��� ?�',''(� ?�',''(� ','(*;�7  7  7  7  

Note: Concentration of elements in mg/l 
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OPEN COLUMN PERCOLATION LEACHING EXPERIMENTS 

Open column percolation leaching experiments (Table 6) were carried out on the collected fly 

ash and ash pond sample which may be more helpful in determining actual environmental 

conditions for leaching. Open column percolation leaching experiments are very much suitable 

to determine the leaching potentiality of trace elements in fly ash and ash pond sample as these 

mimics the real-world situations of actual leaching of trace elements in contamination of 

adjoining water resources particularly groundwater. 

In open column percolation experiments, deionized water is percolated through a packed 

column of fly ash and ash pond in the presence of oxygen at a rate which depends on the natural 

permeability of the material. The open column for leaching experiments was made of PVC 

pipes 10 cm in diameter and 60 cm in length. The column set-up involved packing of the fly 

ash and ash pond at an optimum moisture and density conditions as determined by the Proctor 

Test. Each packed material was scarified, by lightly scraping the top with a long thin rod to 

ensure proper interlocking of the material. The top 7.5 cm of the column was left unpacked to 

allow for addition and maintenance of the leaching medium. About 200 ml of leaching medium 

(deionized water) was added to the top of the column once every alternate day to maintain 

sufficient supply of water to the packed fly ash and ash pond material. The top end of the 

column was exposed to the atmosphere and the bottom end was connected to quarter inch 

tubing. The columns discharged the leachates through this tubing into 250 ml polypropylene 

beakers. Leachates were then collected in polypropylene bottles. After the potentiometric 

analysis was over, few drops of 6N HNO3 solution were added to the polypropylene bottles to 

avoid any contamination. The polypropylene bottles were then stored under refrigeration for 

further elemental analysis. Finally elemental analysis of leachates was carried out by ICP-OES. 

Table 6: Open Column Leaching Procedure (OCLP) for Fly Ash and Ash Pond Samples 

Sl. 

No. 

Parameters Fly 

Ash 

Ash 

Pond  

Bottom 

Ash 

IS: 2490 (1981) IS: 10500 Drinking Water 

Quality Standard 

Inland 

Surface 

Water 

On Land 

for 

Irrigation 

Permissible 

Limit 

Desirable 

Limit 

1 Si  5.26 12.45 14.65 - - - - 

2 Ti  66 0.024 0.023 - - - - 

3 Al  30 9.85 7.76 - - 0.2 0.03 

4 Fe  52 0.265 7.43 - - No Relaxation 0.3 

5 Cr  0.017 0.037 0.037 - - No Relaxation  

6 Ca  54.13 36.52 22.65 - - 200 75 

7 Mg  0.598 4.124 2.86 - - 100 30 

8 Mn  0.057 0.242 0.456 - - 0.3 0.1 

9 Na 51 38 47 - - - - 

10 K  5.925 2.578 1.87 - - -  - 
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11 P  21.509 9.765 0.194 - - - - 

12 Rb  0.576 0.654 0.578 - - - - 

13 Sr  10.12 0.102 0.100 - - - - 

14 Ba  0.754 0.189 0.216 - - No Relaxation 0.7 

15 Li  0.653 0.002 0.003 - - - - 

16 B  1.202 0.121 0.011 2 2 1.0 0.5 

17 Mo  0.231 0.002 0.003 - - No Relaxation 0.07 

18 Ni  0.045 0.004 0.010 0.05 - No Relaxation 0.02 

19 Sc  0.180 0.013 0.0321 - - - - 

20 V  0.000 0.040 0.003 - - - - 

21 Co  0.010 0.006 0.001 - - - - 

22 Zn  0.132 0.325 0.284 5 - 15 5 

23 Cu  0.036 0.066 0.027 3 - 1.5 0.05 

24 Ga  0.018 0.006 0.028 - - - - 

25 Cd 0.754 0.001 0.000 2 - No Relaxation 0.003 

26 Sn 0.054 0.007 0.005 - - - - 

27 Hg < 0.001 < 0.001 < 0.001 0.01 - No Relaxation 0.001 

28 As < 0.001 < 0.001 < 0.001 0.2 0.2 0.05 0.01 

29 Pb < 0.001 < 0.001 < 0.001 0.1 - No Relaxation 0.01 

30 Se < 0.001 < 0.001 < 0.001 0.05 - No Relaxation 0.01 

31 Ag < 0.001 < 0.001 0.0117 - - - - 

Note: Concentration of elements in mg/l 

 

 
Fig.5.1 Experimental Set up for Open Column Percolation Leaching Experiments 
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Fig.5.2 Open Column Percolation Leaching Experiments 

Comparative evaluation of leachate concentration levels from various leaching tests is 

summarized in Table 7, which reflects that TCLP concentration levels were considerably 

higher than those of other leaching tests, because of obvious reasons that leaching was carried 

out under acidic conditions in TCLP test. Leachate analysis results from ASTM, Modified SLP, 

generally were observed within the permissible/ desirable limits of RCRA, IS: 2490 Part I and 

IS: 10500 as elemental concentration were either observed within permissible limits or below 

detection limits. 
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Table 7: Elemental concentration from various Tests and its Comparison with concentration levels of Ash Dyke Leachate analysis

S.N Param

eter 

ASTM 24 Hr Shake Test Modified SLP TCLP with pH- 4.93 ± 0.5 Open Column Leachate 

Analysis 

Ash Dyke 

Leachate 

Analysis 

 

IS: 2490 (1981) IS: 10500 Drinking 

Water Quality 

Standard 

Fly 

Ash 

Ash 

Pond  

Bottom 

Ash 

Fly 

Ash 

Ash 

Pond  

Bottom 

Ash 

Fly Ash Ash 

Pond  

Bottom 

Ash 

Fly 

Ash 

Ash 

Pond  

Bottom 

Ash 

Inland 

Surface 

Water 

On Land 

for 

Irrigatio

n 

Permissi

ble Limit 
Desira

ble 

Limit 

1. Si  6.10 15.03 16.65 6.06 14.45 15.09 6.45 17.06 18.374 5.26 12.45 14.65 10.931 - - - - 

2. Ti  80 0.047 0.034 74 0.038 0.029 85 0.056 0.040 66 0.024 0.023 0.027 - - - - 

3. Al  40 11.896 9.67 35 10.43 8.88 47 13.54 11.456 30 9.85 7.76 8.734 - - 0.2 0.03 

4. Fe  58.27 0.360 8.43 55 0.312 7.98 61.22 0.432 11.763 52 0.265 7.43 3.17 - - NR 0.3 

5. Cr  0.031 0.047 0.047 0.025 0.042 0.041 0.048 0.062 0.051 0.017 0.037 0.037 0.032 - - NR  

6. Ca  62.34 44.530 27.23 60.56 41.55 25.43 65.421 47.77 31.418 54.13 36.52 22.65 22 - - 200 75 

7. Mg  0.895 5.943 3.37 0.791 5.276 3.02 0.987 6.078 4.546 0.598 4.124 2.86 6 - - 100 30 

8. Mn  0.075 0.335 0.615 0.068 0.312 0.532 0.087 0.365 0.790 0.057 0.242 0.456 0.08 - - 0.3 0.1 

9. Na 64 48 58 58 42 52 70 55 64 51 38 47 32     

10. K  9.314 2.978 2.32 6.52 2.865 2.13 11.27 3.43 2.532 5.925 2.578 1.87 1.15 - - -  - 

11. P  26.60 11.649 0.213 25.10 10.45 0.204 27.578 12.76 0.251 21.51 9.765 0.194 0.116 - - - - 

12. Rb  0.744 0.801 0.777 0.654 0.732 0.654 0.812 0.913 0.813 0.576 0.654 0.578 0.522 - - - - 

13. Sr  13.70 0.187 0.121 12.16 0.115 0.102 14.197 0.212 0.138 10.12 0.102 0.100 0.127 - - - - 

14. Ba  0.959 0.366 0.278 0.876 0.265 0.245 0.976 0.458 0.313 0.754 0.189 0.216 0.231 - - NR 0.7 

15. Li  0.852 0.002 0.005 0.790 0.002 0.004 0.869 0.003 0.006 0.653 0.002 0.003 0.003 - - - - 

16. B  1.502 0.165 0.018 1.342 0.147 0.013 1.664 0.232 0.023 1.202 0.121 0.011 0.031 2 2 1.0 0.5 

17. Mo  0.324 0.003 0.003 0.303 0.002 0.003 0.345 0.005 0.004 0.231 0.002 0.003 0.003 - - NR 0.07 

18. Ni  0.083 0.008 0.019 0.066 0.007 0.013 0.094 0.009 0.022 0.045 0.004 0.010 0.019 0.05 - NR 0.02 

19. Sc  0.270 0.031 0.049 0.257 0.023 0.040 0.288 0.037 0.056 0.180 0.013 0.0321 0.048 - - - - 

20. V  0.000 0.067 0.005 0.000 0.059 0.004 0.000 0.072 0.006 0.000 0.040 0.003 0.005 - - - - 

21. Co  0.016 0.010 0.005 0.015 0.008 0.004 0.013 0.011 0.006 0.010 0.006 0.001 0.003 - - - - 

22. Zn  0.199 0.422 0.308 0.144 0.413 0.294 0.210 0.434 0.324 0.132 0.325 0.284 0.434 5 - 15 5 

23. Cu  0.063 0.082 0.038 0.056 0.074 0.035 0.058 0.078 0.043 0.036 0.066 0.027 0.037 3 - 1.5 0.05 

24. Ga  0.027 0.012 0.040 0.022 0.008 0.031 0.025 0.015 0.045 0.018 0.006 0.028 0.042 - - - - 

25. Cd 0.911 0.001 0.001 0.838 0.001 0.001 0.932 0.001 0.001 0.754 0.001 0.000 0.001 2 - NR 0.003 

26. Sn 0.094 0.012 0.008 0.076 0.011 0.006 0.086 0.018 0.010 0.054 0.007 0.005 0.008 - - - - 

27. Hg 0.004 0.193 < 0.001 0.003 0.167 < 0.001 0.005 0.210 < 0.001 0.002 0.124 < 0.001 < 0.001 0.01 - NR 0.001 

28. As 0.37 0.043 < 0.001 0.034 0.040 < 0.001 0.041 0.048 < 0.001 0.030 0.038 < 0.001 < 0.001 0.2 0.2 0.05 0.01 

29. Pb 0.064 0.084 < 0.001 0.061 0.078 < 0.001 0.076 0.092 < 0.001 0.055 0.072 < 0.001 < 0.001 0.1 - NR 0.01 

30. Se 0.41 0.47 < 0.001 0.39 0.43 < 0.001 0.45 0.52 < 0.001 0.33 0.39 < 0.001 < 0.001 0.05 - NR 0.01 

31. 
Ag 

< 

0.001 
< 0.001 

0.0132 < 

0.001 

< 

0.001 

0.0126 < 0.001 < 

0.001 

0.0148 < 

0.001 

< 

0.001 

0.0117 < 0.001 - - - - 
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A. Fly Ash 

pH of the leachate sample varied from 6.3 to 8.44. Initially the pH of the samples was found to be 

alkaline but gradually the alkalinity decreases and a decreasing trend of pH were observed. 

However, pH was found to be within permissible limit. It is indicative of mildly alkaline ashes i.e. 

anhydrite dissolution dominates leaching, which can be attributed to moderately low Ca levels and 

balanced Ca/S ratios that give rise to mildly alkaline conditions (pH 8-9). 

 

Fig. A.1 Variation of pH in Fly Ash Leachates over Time 

Conductivity was found between from 40.2 to 167.8 µS/cm. Initially, the higher conductivity 

values were found which reduced suddenly after 10-20 days of leaching due to first flush 

phenomenon as surficial alkali metal ions such as Na+, Ka+ etc. leached out within the initial 

leaching period of 10-20 days from about 162 µS/cm to < 78 µS/cm. There after conductivity 

reduced gradually and almost stabilized. The similar trend can also be observed with TDS, Na+, 

K+, etc.  
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Fig.A.2 Variation of Conductivity in Fly Ash Leachates over Time 

Sodium and Potassium were observed regularly in the leachates during the entire study period but 

their concentrations decreased significantly with leaching time. The concentration of K and Na 

was found to vary from 76 mg/l to BDL and 56 mg/l to BDL, respectively. As the leaching 

progresses, the leachate composition reflects rapid depletion of salts due to first flush phenomenon 

as Na+ and K+ ions which are surficial elements are washed out within 20 days or so. 

 

Fig. A.3 Variation of Potassium in Fly Ash Leachates over Time 
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Fig. A.4 Variation of Sodium in Fly Ash Leachates over Time 

 

TDS concentration of the leachate sample was found in the range of 250 mg/l to 57 mg/l with a 

gradual decrease in the concentration from earlier stage to later stage. During the early stage of 

leaching high values of conductivity, TDS was found in the leachates due to presence of various 

ions and finally they were reduced substantially with leaching time due to less availability of ions. 

Leachability of trace elements from ash particles is controlled by the number of extractions. 

Therefore, high values of conductivity, TDS were observed initially in the leachate due to high 

cation concentration.  

 

Fig. A.5 Variation of TDS in Fly Ash Leachates over Time 
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Trace elements/ heavy metals such as Al, As, Ba, Cd, Co, Cr, Cu, Fe, Hg, Mg, Mn, Ni, Pb, Se, Sr 

and Zn were analyzed for the leachate sample. 

 

Fig. A.6 Variation of Manganese in Fly Ash Leachates over Time 

 

 

Fig. A.7 Variation of Copper in Fly Ash Leachates over Time 
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Fig. A.8 Variation of Lead in Fly Ash Leachates over Time 

 
Fig. A.9 Variation of Zinc in Fly Ash Leachates over Time 
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Fig. A.10 Variation of Nickel in Fly Ash Leachates over Time 

 
Fig. A.11 Variation of Cobalt in Fly Ash Leachates over Time 

 

Fig. A.12 Variation of Arsenic in Fly Ash Leachates over Time 
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Fig. A.13 Variation of Selenium in Fly Ash Leachates over Time 

 

Fig. A.14 Variation of Cadmium in Fly Ash Leachates over Time 
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Fig. A.15 Variation of Aluminum Fly Ash Leachates over Time 

 

Fig. A.16 Variation of Strontium in Fly Ash Leachates over Time 

 

Fig. A.17 Variation of Chromium in Fly Ash Leachates over Time 
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Fig. A.18 Variation of Barium in Fly Ash Leachates over Time 

 

Fig. A.19 Variation of Vanadium in Fly Ash Leachates over Time 
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Fig. A.20 Variation of Mercury in Fly Ash Leachates over Time 

 

Fig. A.21 Variation of Iron in Fly Ash Leachates over Time 

The concentration of Mn was in initially 13.75 µg/l to BDL lately rising to higher value of 124.86 

µg/l on the 32nd day and just later this reduced drastically to attain a constant value. Cu was found 

to be 5.91 µg/l initially attaining the higher value 10.48 µg/land decreased in the later stage, but 

fluctuations were observed in concentration of Cu throughout the study period. The range of Cu 

was found 10.28 µg/l to 0.72 µg/l. Initially the concentration of lead was found 2.44 µg/l suddenly 

raised to the highest level of 6.00 µg/l and reduced to BDL in the later stage, but certain fluctuation 

was also observed. The initial concentration of Zn was 151.00 µg/l then raised drastically to 

839.53µg/land attain lower concentration in the later stages. Zn was found to be in the range of 
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839.65µg/l to 0.01µg/l. Ni was in the range of 14.73 µg/l to BDL. Initially the concentration of Ni 

was found to be 4 µg/l raised to 16.76µg/l little later and attain lower concentration in the later 

stages. The concentration of Co was found low ranging from 0.70 µg/l to BDL with an initial 

concentration of 0.54 µg/l, raised to 0.69 µg/l and attain lower concentration in the later stages. 

Arsenic (As) was in the range of 97.52µg/l to 0.88µg/l with an initial concentration of 2.875µg/l, 

raised to the highest value of 95.51µg/l and attain lower concentration in the later stages. Selenium 

(Se) was found in the range of 49.129µg/l to 0.30µg/l. The initially concentration of Se was 

1.11µg/l raised to the highest value of 49.137 µg/l and reduce drastically to attain lower 

concentration with time. Cd was found in the range of 1.98 µg/l to BDL with an initial 

concentration of 0.48µg/l increased to 1.99 µg/l with a sharp rise and reduced drastically to lower 

concentration in the later stage. The concentration of Al was found 237.32µg/l initially and then 

reduced gradually to 0.01µg/l in the later stage. The concentration of Sr was found 59.43 µg/l 

initially and then reduced gradually to 0.01µg/l with time. Cr was found in the range of 3.25µg/l 

to BDL. The concentration of Cr was found high initially but decreased with time to attain a nearly 

constant lower concentration in the later stages. The same trend was also observed in Ba with the 

range of 86.22µg/l to BDL. Vanadium was found in the range of 150.24µg/l to 0.47µg/l. Initially 

the concentration was found 85.13 µg/l raised to the highest level of 146.23 µg/l in the middle and 

reduced to lower concentration later. Mercury was in the range of 25.41µg/l to BDL. Initially the 

concentration of Hg was found BDL, raised abruptly to the highest value of 25.17 µg/l then 

reduced drastically after another peak of 9.03µg/l to attain nearly constant lower concentration 

value in the later stage. Fe was found in the range of 1473.47 µg/l to 0.01µg/l. The initial 

concentration of iron (Fe) was found 545.56 µg/l, went up to the highest concentration of 145.83 

µg/l then reduced drastically after another peak of 852.37 µg/l to attain nearly constant lower 

concentration values later. The concentration of Cr, Sr, Ba, Fe, Pb, Zn, Co, Mn and Al were found 

very low initially but were found higher or sometimes very higher in later period. The 

concentration of V, Hg, Cu, Ni, As, Se and Cd were found very low in the initial stage increased 

rapidly to a considerable strength and again decreased later.  
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B. Bottom Ash 

pH of the leachate sample varied from 8.83 to 7.02. Initially the pH of the samples was found to 

be alkaline but gradually the alkalinity decreases and a decreasing trend of pH were observed. 

However pH was found to be within permissible limit. 

 

Fig. B.1 Variation of pH in Bottom Ash Leachates over Time 

Conductivity was found in the range of 165.4 µS/cm to 59.6 µS/cm. Initially the higher 

conductivity values were found which reduced suddenly after 10-20 days of leaching due to first 

flush phenomenon as surficial alkali metal ions such as Na+, Ka+ etc. leached out within the initial 

leaching period of 10-20 days from about 171 µS/cm to < 84 µS/cm. There after conductivity 

reduced gradually and almost stabilized. The similar trend can also be observed with TDS, Na+, 

K+, salinity etc.  
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Fig. B.2 Variation of Conductivity in Bottom Ash Leachates over Time 

Sodium and Potassium were observed in the leachates during the early stage and their 

concentrations decreased significantly with leaching time to BDL in the later stage. The 

concentration of Na+ and K+ was found to vary from 59 mg/l to BDL and 68 mg/l to BDL, 

respectively. 

 

Fig. B.3 Variation of Potassium in Bottom Ash Leachates over Time 
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Fig. B.4 Variation of Sodium in Bottom Ash Leachates over Time 

TDS concentration of the leachate sample was found in the range of 349 mg/l to 87 mg/l with a 

gradual decrease in the concentration from earlier stage to later stage. The same trend was also 

found for salinity which varied from 68 mg/l to 14 mg/l. During the early stage of leaching high 

values of conductivity, TDS and salinity were found in the leachates due to presence of various 

ions and finally they were reduced substantially with leaching time due to less availability of ions. 
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Fig. B.5 Variation of TDS in Bottom Ash Leachates over Time 

Trace elements/ heavy metals such as Al, As, Ba, Cd, Co, Cr, Cu, Fe, Hg, Mg, Mn, Ni, Pb, Se, Sr 

and Zn were analyzed for the leachate sample. 

The concentration of Mn was found in a range of 725.93 µg/l to 0.039 µg/l. The concentration was 

initially low, reached to highest value in the middle then suddenly became low and attained 

constant value in the later stage. Cu was found in a range of 30.175 µg/l to 0.819 µg/l. The 

concentration of Cu was found higher in initial stage and decreased gradually. Pb was in the range 

of 9.571 µg/l to BDL with higher concentration in the initial stage to a gradual decrease towards 

the later stage. Zn was found in the range of 1552.27µg/l to BDL. The concentration of Zn was 

found 242.16 µg/l initially, sharply reached up to 1551.33 µg/l and decreased abruptly to a constant 

lower value with time. The concentration of Ni was found higher and fluctuating in the initial 

stage, decreased gradually and became constant in the later stage with the range of 27.93 µg/l to 

BDL. Co was found in the range of 6.09µg/l to BDL. Its concentration was found lower initially, 

became high in middle and decreased gradually. Arsenic was found to be in the range of 194.75 

µg/l to 2.85 µg/l with a higher concentration fluctuating in the initial and middle stage to constant 

lower concentration in the later stage. The same trend was also repeated for Selenium whose 

concentration was found in the range of 83.66 µg/l to 0.95 µg/l. Cd was in the range of 30.21µg/l 

to BDL. Initially the concentration was low, increasing to the highest concentration and decreased 
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suddenly to become constant at lower concentration in the later stage. Al was found in the range 

of 18943.18 µg/l to 0.024 µg/l. The concentration of Al was found highest initially and decreased 

gradually to lower level with time. Sr was in the range of 108.43µg/l to 0.006 µg/l with a higher 

concentration fluctuating in the initial and middle stage to constant lower concentration in the later 

stage. Cr was found with the range of 16.214 µg/l to BDL. The concentration of Cr was found 

higher in the initial stage and decreased gradually to lowest level with time and became constant. 

Ba was in the range of 323.285 µg/l to BDL. The concentration of Ba was found higher in the 

initial stage and BDL in the later stage. V was found in the range of 195.424 µg/l to 0.017 µg/l 

with a higher concentration in the initial and middle stage to lowest later. Hg was in the range of 

6.184 µg/l to BDL. A sharp linear trend in the concentration of Hg was not found, but the 

concentration in the later stage was far lower than the initial stages. Fe was found in the range of 

1372.79µg/l to BDL. The concentration of Fe was found higher in the initial and middle stages but 

decreased gradually to in the later stages. 

The concentration of Cr, Sr, Ba, Fe, V, Pb, Zn, Ni and Al were found very low initially but were 

determined higher or sometimes very higher in later period.  The concentration of Mn, Hg, Cu, Ni, 

Co, As, Se and Cd were showed irregular leaching trend. 

 

Fig. B.6 Variation of Manganese in Bottom Ash Leachates over Time 
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Fig. B.7 Variation of Cu in Bottom Ash Leachates over Time 

 

Fig. B.8 Variation of Lead in Bottom Ash Sample over Time 
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Fig. B.9 Variation of Zinc in Bottom Ash Leachates over Time 

 

Fig. B.10 Variation of Nickel in Bottom Ash Leachates over Time 
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Fig. B.11 Variation of Cobalt in Bottom Ash Sample over Time 

 

Fig. B.12 Variation of Arsenic in Bottom Ash Leachates over Time 
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Fig. B.13 Variation of Selenium in Bottom Ash Leachates over Time 

 

Fig. B.14 Variation of Cadmium in Bottom Ash Leachates over Time 
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Fig. B.15 Variation of Aluminium in Bottom Ash Leachates over Time 

 

Fig. B.16 Variation of Strontium in Bottom Ash Leachates over Time 
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Fig. B.17 Variation of Chromium in Bottom Ash Leachates over Time 

 

Fig. B.18 Variation of Barium in Bottom Ash Leachates over Time 
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Fig. B.19 Variation of Vanadium in Bottom Ash Leachates over Time 

 

Fig. B.20 Variation of Mercury in Bottom Ash Leachates over Time 
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Fig. B.21 Variation of Iron in Bottom Ash Leachates over Time 

Alkaline pH of leachate samples indicate that the fly ash can be utilized for amending the acidic 

soil. Alkaline ash also help to mitigate the problem of acid mine drainage. Conductivity of the ash 

sample indicates that the ash is enriched in various ions. Hence the samples can be used as additives 

in ameliorating poor soils. 

The result of chemical analysis showed that ash samples are the potential source of various macro 

and micro nutrients. The samples are rich in Na and K. It was found that all ash samples are 

enriched in various trace elements such as Fe, Mn, Cu, Ni, Pb, Co and Zn which are very essential 

for the growth of the plants in agriculture fields. These samples may be used as a source of several 

nutrients in amending the nutrient deficient and poor agriculture soils. 

Based on above findings it can be recommended that ash samples of the thermal power plants are 

suitable materials for effective utilization. There are many trace elements present in these ash 

samples which may be suitable for plant growth especially agricultural point of view. Ash samples 

may be utilized in several geotechnical applications such as making bricks, blocks, tiles, ash dykes 

etc. These are also useful materials for various applications such as mine void filling, reclamation 

of waste lands etc. 

Comparative evaluation of elemental concentration levels from open column leaching analysis 

along with ash dyke leachate analysis is summarized in Table 8.  
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Table 8 Summary of Open Column Percolation Leaching Analysis of Fly Ash and Bottom Ash 

along with Ash Dyke Leachate Analysis 

 

Parameter 

 

Open Column Percolation test 

Leachates 
 

Ash Dyke 

Leachate 

IS:2490, 1981 

Fly Ash Bottom Ash 
Inland Surface 

Water 

pH 6.3-8.44 7.02-8.83 6.25 5.5-9 

Conductivity 40.2-167.8 59.6-165.4 247 - 

TDS 57-250 87-349 113 2100 

Na+ BDL-56 BDL-59 38 - 

K+ BDL-76 BDL-68 27 - 

Fe 1473-0.02 BDL-1372.79 BDL  - 

Mn BDL-122.74 0.039-725.93 BDL -  

Al 235.12-0.01 0.027-1884.28 173  - 

Cu 0.44-10.28 0.819-30.175 0.1 3 

Pb BDL-5.97 BDL-9.571 BDL 0.1 

Zn 0.01-837.63 0.001-1548.38 BDL 5 

Ni BDL-15.83 BDL-31.409 BDL 3 

Co BDL-0.68 BDL-6.11 BDL -  

As 0.85-95.15 2.778-192.323 BDL 0.2 

Se 0.28-47.13 0.916-81.059 BDL 0.05 

Cd BDL-1.97 BDL-29.233 BDL 2 

Sr 58.24-0.01 0.007-106.423  BDL  - 

Cr BDL-3.14 BDL-16.133 BDL 2 

Ba BDL-82.12 BDL-325.283 BDL -  

V 148.33-0.382 0.017-195.424 BDL -  

Hg 27.53-0.02 BDL-6.184 BDL              - 

BDL- Below Detection Limit 

Conductivity in µS/cm 

TDS, salinity, Na and K in mg/l 

Heavy Metals and Trace Elements in µg/l 
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PURPOSE OF THE REPORT 
 
This report provides the combined of background of the study, objectives and scope of 
work. A brief description of the studied environmental parameter is also provided in this 
report. The geo-environmental parameters of ground water are highlighted. The 
methodology and sampling procedure for ground water is also provided. The outcome of the 
study in the form of ground water qualities are reported and the measured values are 
compared with the regulatory standards. Finally, recommendations of the study have been 
discussed in this study report. 
 

1. OBJECTIVE OF THE STUDY 

 

Conducting a scientific investigation to assess possible environmental impacts of fly-ash 

dumping at Gare IV/ 2 &3 mines.  The study specifically aims at the following: 

 

 Laboratory analysis of underground water samples collected from the surrounding 

area of Gare IV/ 2 &3 mines. 

 

2. SCOPE OF WORK 

 

As per the service order issued to IIT Kharagpur in regards with geo-environmental 

studies, following are the scope of work of the Geo-environmental study of 

environmental parameters in and around of Gare IV/ 2 &3 mines. 

o Ten groundwater samples will be collected around the ash-dumping areas and 

the following water quality parameters (which form some of the indicated 

parameters in the regulatory norms of Government of India) will be analyzed 

for each of the samples. Parameters like pH, Turbidity, Odour, Total Dissolved 

Solids, Total Hardness (as CaCO3), Alkalinity, Sulphate (SO4), Chlorides (Cl), 

Iron(Fe), Manganese (Mn), Copper (Cu), Zinc (Zn ), Nickel (Ni), Lead (Pb), 

Cadmium (Cd), Arsenic (As), Mercury 

 

3. METHODOLOGY 



The study team visited the plant site to look into the pertinent ash dumping activities related 

to the study. After a thorough study of site maps, design methodology of ash dumping, a 

detailed discussion was made with the plant management to chalk out the program for 

conducting geo-environmental study. At first, it was decided to select the appropriate sites 

for collection of ground-water samples.  Finally, it was decided to collect ground water 

samples from   borewell at Jharna, Libra, Kosampali & Dongamahua vilages, pieozometer at 

CHP, Shavitri Nagar Colony and inside plant near WTP, openwell at Jharna village.  The 

details of these have been presented below. 

4 WATER SAMPLE PARAMETERS 

The major contaminants which are responsible for causing water pollution and for which the 

quality of water is adjudged, as a standard practice, have been provided in Table 1. These 

water quality parameters include heavy metals contaminants along with pH, TDS, TSS, 

alkanity. The adverse impacts of these parameters are also provided in the same table. For 

groundwater, as it is directly used for drinking purpose, the standard (ANNEXURE 1, BIS 

10500) as specific to drinking water quality has been used. It can be noted that permissible 

level of drinking water contamination is more stringent than affluent discharge, since the 

affluent mixed with other water bodies gets diluted.  

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

Table 1: Water Quality parameter and their adverse impacts 
Water Quality Adverse consequences 

Parameter  
pH Water with high pH causes corrosion to pipelines and fittings, can lead 

 to health effects if acid water causes leaching of lead and copper 
Turbidity Turbid water may contain microorganisms that cause diseases 
Odour Generally harmless, causes aesthetic effect only 
Total Dissolved Solids Concentration of TDS is an important indicator for usefulness of water. 

 The higher TDS cannot be used for drinking purpose (recommended 
 concentration upto 500 mg/L. Crops yield is substantially reduced in 
 presence of excess concentration of TDS 

Total Hardness (as Consumes more soap while washing, create scaling in pipeline and 
CaCO3 equivalent) boiler, causes aesthetic effect in water, excessive consumption could 
(Chemical Analysis) lead to kidney/ bladder stones 
TSS TSS can include a wide variety of material such as silt, decaying plants, 

 animal matter, industrial waste and sewage. High concentration of TSS 
 can cause many problems for stream health and aquatic lives. 

BOD BOD is an important indicator of the organic matter presence in water. 
 Excessive BOD causes reduced amount of dissolved oxygen content in 
 water, which in turn creates problem of aquatic lives. 

COD The effect of COD is same as BOD. 
Oil & Grease Oil and grease may be toxic. The toxicity varies depending on the types 

 of oil and greases. Various hydrocarbons can pose a wide range of 
 health problems, affecting liver, kidney and blood to increasing risk of 
 cancer. Low level of oil pollution can reduce aquatic organisms ability 
 to reproduce and survive. 

Alkalinity Alkalinity measures the acid neutralization potentiality, less alkaline 
 solution has reduced neutralization potentiality to acidity 

Sulphate (SO4) Drinking water containing excess sulphate concentration causes laxative 
 effect 

Chlorides (Cl) Causes bad taste of water, excessive chloride concentration causes 
 irrigation problem 

Iron (Fe) Elevated Iron levels in water can cause stain in plumbing, laundry and 
 cooking utensils; and can impart objectionable tastes and colours to 
 foods. 

Calcium (Ca) Calcium contributes to the total hardness of water. 
Copper (Cu) Excess amount of copper causes genetic disorder causing neurological, 

 psychiatric, and liver diseases. 
Zinc (Zn) Some fish can accumulate zinc in their bodies. When zinc enters the 

 bodies of these fish, it is able to bio-magnify up the food chain. Zinc also 



be a threat to cattle and plant species when present in excess quantity 

Cobalt (Co) Cobalt dust is flammable and is toxic by inhalation. 

Nickel (Ni) No perceived problems under controlled limits. 

Chromium (Cr) 
Hexavalent chromium is carcinogenic by inhalation, and are corrosive to 
tissue. 

Manganese (Mn) 
Elevated Manganese can cause stain in plumbing / laundry, and cooking 
utensils. 

5. TESTING PROCEDURE 

5.1  LABORATORY TESTING 

Water samples collected from the field are tested in the laboratory for determining 

concentration levels of different pollutants. Testing methods vary depending upon the 

attribute to be measured. The metal concentration present in water has been tested using 

atomic absorption spectrophotometer. For testing other pollutant concentrations different 

methods have been used following standard procedure (APHA, 2005). Methods for testing 

different attributes are presented in Table 2. The different testing procedures by chemical 

analysis can be found in a number of text books (Masters, 2005). The testing of heavy metals 

by AAS procedure is briefly presented in next section for convenience of understanding the 

working principle of this method. 

Table 2: Measuring methods for different water pollutants  
Sl. No Parameters Measurement Method 
1 pH pH meter 
2 Turbidity Turbidity Meter 
3 Odour Physical 
4 TSS Filtration 
5 COD Chemical Analysis 
6 BOD (5 days) BOD Incubator 
7 Oil and grease Chemical Analysis 
8 Total Dissolved Solids Filtration 
9 Total Hardness (as CaCO3 equivalent) (Chemical Analysis) Chemical Analysis 
10 Alkalinity Chemical Analysis 
11 Sulphate (as SO4) Chemical Analysis 
12 Chlorides (as Cl) Chemical Analysis 
13 Copper ( as Cu) AAS 
14 Zinc ( as Zn ) AAS 
15 Lead ( as Pb) AAS 
16 Cobalt (as Co) AAS 
17 Iron ( as Fe) AAS 
18 Cadmium (as Cd) AAS 
19 Arsenic( as As) AAS 
20 Manganese ( Mn) AAS 
21 Chromium (Cr) AAS 
22 Nickel (Ni) AAS 

 

 



5.2  TESTING USING AAS 

 

Atomic absorption spectrometry is an analytical method for determination of metallic 

elements when present in both trace and major concentrations. This study used AAS for 

determining the heavy metal concentration in water samples as well as fly-ash samples. 

Figure 3 presents the photograph of an AAS instrument. As with other analytical techniques 

AAS requires calibration before testing can proceed. The calibration can be done through 

several steps including interferences check samples, calibration verification, calibration 

standard, bland control, and linear dynamic range. The idealised calibration curve is stated 

by Beer's law that the absorbance of an absorbing analyte is proportional to its 

concentration. 

However, due to several reasons, such as unabsorbed radiation, stary light or 

disproportionate decomposition of molecules at high concentrations, deviation from 

linearity is usually observed. Figures 1 and 2  present the AAS instrument and a typical 

idealized and deviation curves of response respectively . It is desirable to work in the 

linearity response range. The rule of thumb is that a minimum of five standards and a blank 

should be prepared in order to have sufficient information to fit the standard curve 

appropriately. If the sample concentration is too high to permit accurate analysis in linearity 

response range, there are three alternatives that may help bring the absorbance into the 

optimum working range: (i) sample dilution, (ii) using an alternative wavelength having a 

lower absorptivity, (iii) reducing the path length by rotating the burner hand. The details 

operating principles can be found in (Haswell, S.J., 1991. and Reynolds, R.J. et al., 1970). 

 

 

 

 

 

 

 

 

 

 

Figure 1: The photograph of the AAS instrument  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: An idealized / deviation response curve 

 

The water samples collected from the site have been analyzed for determination of heavy-

metal concentrations. Initially, the calibration curves for each of the elements are prepared 

using standards. For few of the elements, when the concentration values have not matched 

in the linear response range, the samples have been diluted appropriately to get the precise 

measurements. For this purpose, different dilutions in range of 1:10, 1:50, and 1:100 have 

been tried. It is also important to note that while conducting heavy metal concentration 

testing using AAS five observations are taken to minimize the experimental error pertaining 

to AAS method. The results of heavy metal concentrations, hence, reflect the average of 

these five observations. However, no effort has been put for repeatability of the 

experiments which are done through chemical analysis in order to minimize the 

experimental efforts.  

 

 

 

 

 

 



 

 

 

 

 

 

6. RESULT 

The analysis results for the collected samples are provides in the Tables  

ANALYSIS RESULTS 

 

Table 3   

Sample Location : PIEZOMETER, CHP OFFICE 

Sample Particulars : ASSESSMENT OF GROUND WATER QUALITY PARAMETERS 

Date of Sampling : 10.09.2021 

 

 

Sl. 
No 

Parameters Unit Result Permissible limit 
for drinking as per 
IS: 10500 

1 pH pH Unit 7.50 6.5 – 8.5 
2 Turbidity NTU 4.2 5 

3 Odour - Agreeable Agreeable 

4 Total Dissolved Solids mg/l 430 2000 

5 Total Hardness (as CaCO3) mg/l 230 600 
6 Alkalinity mg/l 225 600 

7 Sulphate (SO4) mg/l 65.2 400 

8 Chlorides (Cl) mg/l 47.5 1000 

9 Iron (Fe) mg/l 0.10 0.3 
10 Manganese (Mn) mg/l 0.15 0.3 

11 Copper (Cu) mg/l 0.20 1.5 

12 Zinc (Zn ) mg/l 1.5 15 

13 Nickel (Ni) mg/l 0.01 0.02 

14 Lead (Pb) mg/l 0.001 0.01 

15 Cadmium (Cd) mg/l ND 0.003 



16 Arsenic (As) mg/l ND 0.05 

17 Mercury mg/l ND 0.001 

 
 
* Heavy Metal concentration has been determined by Atomic Absorption Spectrometry (AAS) 
using 5 numbers of replicates of the samples and the value reported above is the average of 5 
such replicates. 

 
 



 

 

Table 4 

 

Sample Location : JHARNA VILLAGE OPEN WELL 

Sample Particulars : ASSESSMENT OF GROUND WATER QUALITY PARAMETERS 

Date of Sampling : 10.09.2021 

 

 

Sl. No Parameters Unit Result Permissible limit for 
drinking as per IS: 

10500 

1 pH pH Unit 7.4 6.5 – 8.5 

2 Turbidity NTU 3.5 5 

3 Odour - Agreeable Agreeable 

4 Total Dissolved Solids mg/l 750 2000 
5 Total Hardness (as CaCO3 equiv.) mg/l 440 600 

6 Alkalinity mg/l 200 600 

7 Sulphate (SO4) mg/l 70.0 400 

8 Chlorides (Cl) mg/l 41.0 1000 

9 Iron (Fe) mg/l 0.20 0.3 
10 Manganese (Mn) mg/l 0.05 0.3 

11 Copper (Cu) mg/l ND 1.5 

12 Zinc (Zn ) mg/l 0.020 15 

13 Nickel (Ni) mg/l 0.006 0.02 

14 Lead (Pb) mg/l 0.002 0.01 

15 Cadmium (Cd) mg/l ND 0.003 

16 Arsenic (As) mg/l ND 0.05 

17 Mercury mg/l ND 0.001 

 
 
* Heavy Metal concentration has been determined by Atomic Absorption Spectrometry (AAS) using 
5 numbers of replicates of the samples and the value reported above is the average of 5 such 
replicates. 

 

 



 
 

Table 5 

 

Sample Location : LIBRA VILLAGE 

Sample Particulars : ASSESSMENT OF GROUND WATER QUALITY PARAMETERS 

Date of Sampling : 10.09.2021 

 

 

Sl. No Parameters Unit Result Permissible limit for 
drinking as per IS: 

10500 

1 pH pH Unit 7.1 6.5 – 8.5 
2 Turbidity NTU 3.80 5 

3 Odour - Agreeable Agreeable 

4 Total Dissolved Solids mg/l 402 2000 

5 Total Hardness (as CaCO3 equiv.) mg/l 160 600 

6 Alkalinity mg/l 122 600 

7 Sulphate (SO4) mg/l 12.0 400 

8 Chlorides (Cl) mg/l 27.0 1000 

9 Iron (Fe) mg/l 0.10 0.3 
10 Manganese (Mn) mg/l 0.021 0.3 
11 Copper (Cu) mg/l 0.201 1.5 

12 Zinc (Zn ) mg/l 0.050 15 

13 Nickel (Ni) mg/l 0.010 0.02 

14 Lead (Pb) mg/l 0.004 0.01 

15 Cadmium (Cd) mg/l ND 0.003 

16 Arsenic (As) mg/l ND 0.05 
17 Mercury mg/l ND 0.001 

 
 
* Heavy Metal concentration has been determined by Atomic Absorption Spectrometry (AAS) using 
5 numbers of replicates of the samples and the value reported above is the average of 5 such 
replicates. 

 

 



 

Table 6 

 

Sample Location : KOSAMPALI VILLAGE 

Sample Particulars : ASSESSMENT OF GROUND WATER QUALITY PARAMETERS 

Date of Sampling    : 10.09.2021 

 

 

Sl. No Parameters Unit Result Permissible limit for 
drinking as per IS: 

10500 
1 pH pH Unit 7.3 6.5 – 8.5 

2 Turbidity NTU 4.0 5 

3 Odour - Agreeable Agreeable 

4 Total Dissolved Solids mg/l 450 2000 

5 Total Hardness (as CaCO3 equiv.) mg/l 310 600 

6 Alkalinity mg/l 90 600 

7 Sulphate (SO4) mg/l 50 400 

8 Chlorides (Cl) mg/l 10.0 1000 

9 Iron (Fe) mg/l 0.15 0.3 
10 Manganese (Mn) mg/l 0.010 0.3 

11 Copper (Cu) mg/l 0.12 1.5 

12 Zinc (Zn ) mg/l 0.10 15 

13 Nickel (Ni) mg/l 0.010 0.02 
14 Lead (Pb) mg/l 0.002 0.01 

15 Cadmium (Cd) mg/l ND 0.003 

16 Arsenic (As) mg/l ND 0.05 

17 Mercury mg/l ND 0.001 

 
* Heavy Metal concentration has been determined by Atomic Absorption Spectrometry (AAS) using 
5 numbers of replicates of the samples and the value reported above is the average of 5 such 
replicates. 

 

 

 



 

Table 7 

 

Sample Location : DONGAMAHUA VILLAGE 

Sample Particulars : ASSESSMENT OF GROUND WATER QUALITY PARAMETERS 

 Date of Sampling    : 10.09.2021 

 

 

Sl. No Parameters Unit Result Permissible limit for 
drinking as per IS: 

10500 
1 pH pH Unit 7.3 6.5 – 8.5 
2 Turbidity NTU 4.0 5 
3 Odour - Agreeable Agreeable 

4 Total Dissolved Solids mg/l 580 2000 

5 Total Hardness (as CaCO3 equiv.) mg/l 310 600 

6 Alkalinity mg/l 130 600 

7 Sulphate (SO4) mg/l 41.8 400 
8 Chlorides (Cl) mg/l 70.5 1000 

9 Iron (Fe) mg/l 0.06 0.3 

10 Manganese (Mn) mg/l 0.006 0.3 

11 Copper (Cu) mg/l 0.06 1.5 

12 Zinc (Zn ) mg/l 0.012 15 

13 Nickel (Ni) mg/l 0.004 0.02 

14 Lead (Pb) mg/l 0.001 0.01 

15 Cadmium (Cd) mg/l ND 0.003 

16 Arsenic (As) mg/l ND 0.05 

17 Mercury mg/l ND 0.001 

 
* Heavy Metal concentration has been determined by Atomic Absorption Spectrometry (AAS) using 
5 numbers of replicates of the samples and the value reported above is the average of 5 such 
replicates. 

 

 



 

 

Table 8 

 

Sample Location : PIEZOMETER INSIDE PLANT WTP 

Sample Particulars : ASSESSMENT OF GROUND WATER QUALITY PARAMETERS 

Date of Sampling    : 10.09.2021 

 

 

Sl. No Parameters Unit Result Permissible limit for 
drinking as per IS: 

10500 

1 pH pH Unit 7.40 6.5 – 8.5 
2 Turbidity NTU 3.1 5 

3 Odour - UO Agreeable 

4 Total Dissolved Solids mg/l 550 2000 

5 Total Hardness (as CaCO3 equiv.) mg/l 340 600 
6 Alkalinity mg/l 290 600 

7 Sulphate (SO4) mg/l 60 400 

8 Chlorides (Cl) mg/l 55 1000 

9 Iron (Fe) mg/l 0.03 0.3 

10 Manganese (Mn) mg/l 0.007 0.3 
11 Copper (Cu) mg/l 0.02 1.5 

12 Zinc (Zn ) mg/l 0.010 15 

13 Nickel (Ni) mg/l 0.011 0.02 

14 Lead (Pb) mg/l 0.003 0.01 

15 Cadmium (Cd) mg/l ND 0.003 
16 Arsenic (As) mg/l      ND 0.05 

17 Mercury mg/l ND 0.001 

 
* Heavy Metal concentration has been determined by Atomic Absorption Spectrometry (AAS) using 
5 numbers of replicates of the samples and the value reported above is the average of 5 such 
replicates. 

 

 



 
 

Table 9 

 

Sample Location : PIEZOMETER INSIDE SAVITRINAGAR COLONY 

Sample Particulars : ASSESSMENT OF GROUND WATER QUALITY PARAMETERS 

Date of Sampling     : 10.09.2021 

 

 

Sl. No Parameters Unit Result Permissible limit for 
drinking as per IS: 

10500 

1 pH pH Unit 7.30 6.5 – 8.5 

2 Turbidity NTU 3.80 5 

3 Odour - UO Agreeable 

4 Total Dissolved Solids mg/l 610 2000 
5 Total Hardness (as CaCO3 equiv.) mg/l 440 600 
6 Alkalinity mg/l 310 600 

7 Sulphate (SO4) mg/l 70 400 

8 Chlorides (Cl) mg/l 90 1000 

9 Iron (Fe) mg/l 0.02 0.3 
10 Manganese (Mn) mg/l 0.014 0.3 

11 Copper (Cu) mg/l 0.020 1.5 

12 Zinc (Zn ) mg/l 0.040 15 

13 Nickel (Ni) mg/l 0.014 0.02 

14 Lead (Pb) mg/l    0.002 0.01 

15 Cadmium (Cd) mg/l ND 0.003 

16 Arsenic (As) mg/l      ND 0.05 

17 Mercury mg/l ND 0.001 

 
* Heavy Metal concentration has been determined by Atomic Absorption Spectrometry (AAS) using 
5 numbers of replicates of the samples and the value reported above is the average of 5 such 
replicates. 

 

 

 



 

 

Table 10 

 

Sample Location : SHAKTI VEHAR – II PIEZOMETER 

Sample Particulars : ASSESSMENT OF GROUND WATER QUALITY PARAMETERS 

Date of Sampling    : 10.09.2021 

 

 

Sl. No Parameters Unit Result Permissible limit for 
drinking as per IS: 

10500 

1 pH pH Unit 7.50 6.5 – 8.5 
2 Turbidity NTU 4.8 5 

3 Odour - UO Agreeable 

4 Total Dissolved Solids mg/l 590 2000 

5 Total Hardness (as CaCO3 equiv.) mg/l 430 600 
6 Alkalinity mg/l 25 600 

7 Sulphate (SO4) mg/l 60 400 

8 Chlorides (Cl) mg/l 70 1000 

9 Iron (Fe) mg/l 0.02 0.3 

10 Manganese (Mn) mg/l 0.018 0.3 
11 Copper (Cu) mg/l 0.016 1.5 

12 Zinc (Zn ) mg/l 0.06 15 

13 Nickel (Ni) mg/l 0.008 0.02 

14 Lead (Pb) mg/l 0.002 0.01 

15 Cadmium (Cd) mg/l   ND 0.003 
16 Arsenic (As) mg/l     ND 0.05 

17 Mercury mg/l ND 0.001 

 
* Heavy Metal concentration has been determined by Atomic Absorption Spectrometry (AAS) using 
5 numbers of replicates of the samples and the value reported above is the average of 5 such 
replicates. 

 

 

 



 
 

Table 11 

 

Sample Location : JPL II GATE– III PIEZOMETER 

Sample Particulars : ASSESSMENT OF GROUND WATER QUALITY PARAMETERS 

Date of Sampling    : 10.09.2021 

 

 

Sl. No Parameters Unit Result Permissible limit for 
drinking as per IS: 

10500 
1 pH pH Unit 7.10 6.5 – 8.5 
2 Turbidity NTU 2.80 5 

3 Odour - UO Agreeable 

4 Total Dissolved Solids mg/l 540 2000 

5 Total Hardness (as CaCO3 equiv.) mg/l 420 600 
6 Alkalinity mg/l 390 600 

7 Sulphate (SO4) mg/l 80 400 

8 Chlorides (Cl) mg/l 80 1000 

9 Iron (Fe) mg/l 0.020 0.3 

10 Manganese (Mn) mg/l 0.004 0.3 

11 Copper (Cu) mg/l 0.09 1.5 

12 Zinc (Zn ) mg/l 0.09 15 

13 Nickel (Ni) mg/l 0.002 0.02 

14 Lead (Pb) mg/l 0.005 0.01 

15 Cadmium (Cd) mg/l ND 0.003 

16 Arsenic (As) mg/l ND 0.05 

17 Mercury mg/l     ND 0.001 

 
*Heavy Metal concentration has been determined by Atomic Absorption Spectrometry (AAS) using 5 
numbers of replicates of the samples and the value reported above is the average of 5 such 
replicates. 

 

 



 
 

Table 12 

Sample Particulars : ASSESSMENT OF SURFACE WATER QUALITY PARAMETERS 

Date of Sampling    : 10.09.2021 

 
S. No Parameters Unit Bendra 

Nallah 
Upstream 

Bendra 
Nallah 
Down 

stream 

Kelo River 
Upstream 

Kelo River 
Downstream 

Effluent discharge 
limit for inland 

surface water as 
per 

G.S.R.422 

1 pH pH Unit 7.4 7.6 7.6 7.7 5.5-9.0 

2 TSS mg/l 38 42 45 43 100 

3 COD mg/l 68 69 56 60 250 

4 BOD (5 days) mg/l 13.5 14.0 15.0 14.5 30 

5 Oil and grease mg/l 0.6 0.7 0.3 0.4 10 

6 Copper (Cu) mg/l 0.006 0.004 0.008 0.006 3.0 

7 Zinc (Zn ) mg/l 0.056 0.004 0.008 0.011 5.0 

8 Lead (Pb) mg/l 0.004 0.006 0.034 0.043 0.1 

9 Iron (Fe) mg/l 0.018 0.025 0.021 0.019 3.0 

10 Cadmium (Cd) mg/l 0.0031 0.003 0.005 0.006 2.0 

11 Arsenic (As) mg/l ND ND ND ND 0.2 

12 Manganese      
(Mn) 

mg/l 0.06 0.007 0.005 0.006 2.0 

13 Mercury mg/l ND ND ND ND 0.01 

14 Nickel (Ni) mg/l 0.11 0.03 0.025 0.08 3.0 

 
*Heavy Metal concentration has been determined by Atomic Absorption Spectrometry (AAS) using 5 
numbers of replicates of the samples and the value reported above is the average of 5 such 
replicates. 
 



Table: 13  

 

Sample Particulars : ANALYSIS RESULTS OF SOIL SAMPLES 

Date of Sampling : 10.09.2021 

 
S. 
No 

Parameters Unit Kosumpalli 
Village 

Libra 
Village 

Dongamahua 
Village 

Mining 
OB 

1. pH - 7.10 7.70 7.30 7.30 

2. Zinc (Zn) ppm 2.60 2.42 2.50 2.70 

3. Copper (Cu) ppm 1.70 1.68 1.47 1.70 

4. Lead (Pb) ppm 0.40 0.55 0.34 0.58 

5. Cadmium (Cd) ppm 0.15 0.13 0.12 0.20 

6. Selenium (Se) ppm 0.022 0.016 0.018 0.014 

7. Nickel (Ni) ppm 0.23 0.25 0.46 0.38 

8. Chromium 
(Cr) 

ppm 0.35 1.01 1.30 1.43 

9. Arsenic (As) ppm 0.03 0.06 0.03 0.05 

10. Mercury (Hg) ppm 0.003 0.005 0.007 0.008 

 

 
*Heavy Metal concentration has been determined by Atomic Absorption Spectrometry (AAS) using 5 

numbers of replicates of the samples and the value reported above is the average of 5 such replicate 



Table: 14 

Sample Particulars : ANALYSIS RESULTS OF FLY ASH SAMPLES 

Date of Sampling : 10.09.2021  

 

Sl. No. Parameters Unit Mine Dump 4 x 600 MW 4 x 250 MW 

1. Silica (SiO2) % by 
mass 

62.4 60.8 61.4 

2. Chloride (Cl) % by 
mass 

4.20 4.80 4.60 

3. Zinc (Zn) ppm 59.5 54.9 53.8 

4. Copper (Cu) ppm 66.4 68.8 65.0 

5. Manganese (Mn) ppm 172.0 174.2 174.0 

6. Cobalt (Co) ppm 43.0 41.1 47.8 

7. Lead (Pb) ppm 8.6 9.2 9.5 

8. Cadmium (Cd) ppm 0.03 0.01 0.04 

9. Selenium (Se) ppm 0.01 0.01 0.01 

10. Nickel (Ni) ppm 36.8 33.3 31.2 

11. Arsenic (As) ppm 0.01 0.03 0.04 

12. Mercury (Hg) ppm 0.03 0.02 0.03 

13. Chromium 

(Cr) 

ppm 0.21 0.22 0.24 

 

*Heavy Metal concentration has been determined by Atomic Absorption Spectrometry (AAS) using 5 

numbers of replicates of the samples and the value reported above is the average of 5 such replicates. 

 



Table: 15 

 
Sample Particulars : ANALYSIS RESULTS OF AAQM PARAMETER 

 

Sample Particulars: Ambient Air Quality Monitoring 

Parameter Date of Sampling: 10.09.2021 & 11.09.2021 

 
Sl. 

No. 

Parameters Unit Near CHP 

office 

Near CHP 

office Canteen 

Near 

Kosampalli 

Gate 

Near Mine 

switch yard 

1. PM 10 
3 

µg/m 70.2 73.5 71.2 80.0 

2. PM 2.5 
3 

µg/m 32.4 38.0 37.4 42.1 

3. SO2 
3 

µg/m 15.9 16.0 15.6 15.7 

4. NOx 
3 

µg/m 23.1 23.0 24.5 24.8 

5. CO 
3 

mg/m 0.43 0.41 0.45 0.45 

 

 First two samples are collected on 10th and last two samples collected on 11st September 2021.  
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ANALYSIS RESULTS for Second Six Months  

Table 16 

Sample Location : PIEZOMETER, CHP OFFICE 

Sample Particulars : ASSESSMENT OF GROUND WATER QUALITY PARAMETERS 

Date of Sampling    : 10.03.2022 

 

 

Sl. 
No 

Parameters Unit Result Permissible limit 
for drinking as per 
IS: 10500 

1 pH pH Unit 7.30 6.5 – 8.5 
2 Turbidity NTU 4.5 5 

3 Odour - Agreeable Agreeable 

4 Total Dissolved Solids mg/l 540 2000 

5 Total Hardness (as CaCO3) mg/l 350 600 
6 Alkalinity mg/l 210 600 

7 Sulphate (SO4) mg/l 70.0 400 

8 Chlorides (Cl) mg/l 48.2 1000 

9 Iron (Fe) mg/l 0.06 0.3 
10 Manganese (Mn) mg/l 0.07 0.3 

11 Copper (Cu) mg/l 0.11 1.5 

12 Zinc (Zn ) mg/l 1.05 15 

13 Nickel (Ni) mg/l 0.02 0.02 

14 Lead (Pb) mg/l 0.001 0.01 

15 Cadmium (Cd) mg/l 0.003 0.003 

16 Arsenic (As) mg/l ND 0.05 

17 Mercury mg/l ND 0.001 

 
 
* Heavy Metal concentration has been determined by Atomic Absorption Spectrometry (AAS) 
using 5 numbers of replicates of the samples and the value reported above is the average of 5 
such replicates. 

 
 



 

 

Table 17 

 

Sample Location : JHARNA VILLAGE OPEN WELL 

Sample Particulars : ASSESSMENT OF GROUND WATER QUALITY PARAMETERS 

  Date of Sampling    : 10.03.2022 

 

Sl. No Parameters Unit Result Permissible limit for 
drinking as per IS: 

10500 
1 pH pH Unit 7.3 6.5 – 8.5 

2 Turbidity NTU 3.8 5 

3 Odour - Agreeable Agreeable 

4 Total Dissolved Solids mg/l 750 2000 

5 Total Hardness (as CaCO3 equiv.) mg/l 440 600 
6 Alkalinity mg/l 190 600 

7 Sulphate (SO4) mg/l 85.0 400 

8 Chlorides (Cl) mg/l 45.0 1000 

9 Iron (Fe) mg/l 0.12 0.3 

10 Manganese (Mn) mg/l 0.11 0.3 

11 Copper (Cu) mg/l 0.003 1.5 

12 Zinc (Zn ) mg/l 0.09 15 

13 Nickel (Ni) mg/l 0.03 0.02 

14 Lead (Pb) mg/l 0.001 0.01 

15 Cadmium (Cd) mg/l 0.003 0.003 

16 Arsenic (As) mg/l ND 0.05 

17 Mercury mg/l ND 0.001 

 
 
* Heavy Metal concentration has been determined by Atomic Absorption Spectrometry (AAS) using 
5 numbers of replicates of the samples and the value reported above is the average of 5 such 
replicates. 

 

 



 
 

Table 18 

 

Sample Location : LIBRA VILLAGE 

Sample Particulars : ASSESSMENT OF GROUND WATER QUALITY PARAMETERS 

 Date of Sampling    : 10.03.2022 

 

 

Sl. No Parameters Unit Result Permissible limit for 
drinking as per IS: 

10500 

1 pH pH Unit 7.4 6.5 – 8.5 
2 Turbidity NTU 4.20 5 

3 Odour - Agreeable Agreeable 

4 Total Dissolved Solids mg/l 390 2000 

5 Total Hardness (as CaCO3 equiv.) mg/l 165 600 

6 Alkalinity mg/l 120 600 

7 Sulphate (SO4) mg/l 13.0 400 

8 Chlorides (Cl) mg/l 35.0 1000 

9 Iron (Fe) mg/l 0.12 0.3 
10 Manganese (Mn) mg/l 0.079 0.3 
11 Copper (Cu) mg/l 0.08 1.5 

12 Zinc (Zn ) mg/l 0.02 15 

13 Nickel (Ni) mg/l 0.03 0.02 

14 Lead (Pb) mg/l 0.002 0.01 

15 Cadmium (Cd) mg/l 0.003 0.003 

16 Arsenic (As) mg/l ND 0.05 
17 Mercury mg/l ND 0.001 

 
 
* Heavy Metal concentration has been determined by Atomic Absorption Spectrometry (AAS) using 
5 numbers of replicates of the samples and the value reported above is the average of 5 such 
replicates. 

 

 



 
 

 

Table 19 

 

Sample Location : KOSAMPALI VILLAGE 

Sample Particulars : ASSESSMENT OF GROUND WATER QUALITY PARAMETERS 

Date of Sampling    : 10.03.2022 

 

 

Sl. No Parameters Unit Result Permissible limit for 
drinking as per IS: 

10500 
1 pH pH Unit 7.3 6.5 – 8.5 

2 Turbidity NTU 4.2 5 

3 Odour - Agreeable Agreeable 

4 Total Dissolved Solids mg/l 467 2000 
5 Total Hardness (as CaCO3 equiv.) mg/l 310 600 

6 Alkalinity mg/l 90 600 

7 Sulphate (SO4) mg/l 48 400 

8 Chlorides (Cl) mg/l 14.0 1000 

9 Iron (Fe) mg/l 0.11 0.3 
10 Manganese (Mn) mg/l 0.034 0.3 

11 Copper (Cu) mg/l 0.011 1.5 
12 Zinc (Zn ) mg/l 0.07 15 

13 Nickel (Ni) mg/l 0.017 0.02 

14 Lead (Pb) mg/l 0.003 0.01 

15 Cadmium (Cd) mg/l 0.003 0.003 

16 Arsenic (As) mg/l ND 0.05 
17 Mercury mg/l ND 0.001 

 
* Heavy Metal concentration has been determined by Atomic Absorption Spectrometry (AAS) using 
5 numbers of replicates of the samples and the value reported above is the average of 5 such 
replicates. 

 

 

 



 

Table 20 

 

Sample Location : DONGAMAHUA VILLAGE 

Sample Particulars : ASSESSMENT OF GROUND WATER QUALITY PARAMETERS 

  Date of Sampling    : 10.03.2022 

 

 

Sl. No Parameters Unit Result Permissible limit for 
drinking as per IS: 

10500 
1 pH pH Unit 7.2 6.5 – 8.5 
2 Turbidity NTU 4.6 5 

3 Odour - Agreeable Agreeable 

4 Total Dissolved Solids mg/l 580 2000 

5 Total Hardness (as CaCO3 equiv.) mg/l 310 600 
6 Alkalinity mg/l 150 600 

7 Sulphate (SO4) mg/l 41.0 400 

8 Chlorides (Cl) mg/l 72.0 1000 

9 Iron (Fe) mg/l 0.02 0.3 

10 Manganese (Mn) mg/l 0.006 0.3 
11 Copper (Cu) mg/l 0.005 1.5 

12 Zinc (Zn ) mg/l 0.02 15 

13 Nickel (Ni) mg/l 0.015 0.02 

14 Lead (Pb) mg/l 0.001 0.01 

15 Cadmium (Cd) mg/l 0.003 0.003 
16 Arsenic (As) mg/l ND 0.05 

17 Mercury mg/l ND 0.001 

 
* Heavy Metal concentration has been determined by Atomic Absorption Spectrometry (AAS) using 
5 numbers of replicates of the samples and the value reported above is the average of 5 such 
replicates. 

 

 



Table 21 

 

Sample Location : PIEZOMETER INSIDE PLANT WTP 

Sample Particulars : ASSESSMENT OF GROUND WATER QUALITY PARAMETERS 

  Date of Sampling          : 10.03.2022 

 

 

Sl. No Parameters Unit Result Permissible limit for 
drinking as per IS: 

10500 

1 pH pH Unit 7.30 6.5 – 8.5 

2 Turbidity NTU 4.0 5 

3 Odour - UO Agreeable 

4 Total Dissolved Solids mg/l 570 2000 

5 Total Hardness (as CaCO3 equiv.) mg/l 360 600 

6 Alkalinity mg/l 310 600 

7 Sulphate (SO4) mg/l 50 400 

8 Chlorides (Cl) mg/l 51 1000 

9 Iron (Fe) mg/l 0.012 0.3 
10 Manganese (Mn) mg/l 0.011 0.3 

11 Copper (Cu) mg/l 0.01 1.5 

12 Zinc (Zn ) mg/l 0.029 15 

13 Nickel (Ni) mg/l 0.018 0.02 

14 Lead (Pb) mg/l 0.001 0.01 

15 Cadmium (Cd) mg/l 0.003 0.003 

16 Arsenic (As) mg/l      ND 0.05 

17 Mercury mg/l ND 0.001 

 
* Heavy Metal concentration has been determined by Atomic Absorption Spectrometry (AAS) using 
5 numbers of replicates of the samples and the value reported above is the average of 5 such 
replicates. 

 

 



 
 

Table 22 

 

Sample Location : PIEZOMETER INSIDE SAVITRINAGAR COLONY 

Sample Particulars : ASSESSMENT OF GROUND WATER QUALITY PARAMETERS 

Date of Sampling    :  10.03.2022 

 

 

Sl. No Parameters Unit Result Permissible limit for 
drinking as per IS: 

10500 

1 pH pH Unit 7.20 6.5 – 8.5 

2 Turbidity NTU 3.9 5 

3 Odour - UO Agreeable 

4 Total Dissolved Solids mg/l 640 2000 
5 Total Hardness (as CaCO3 equiv.) mg/l 440 600 
6 Alkalinity mg/l 310 600 

7 Sulphate (SO4) mg/l 70 400 

8 Chlorides (Cl) mg/l 85 1000 

9 Iron (Fe) mg/l 0.028 0.3 
10 Manganese (Mn) mg/l 0.012 0.3 

11 Copper (Cu) mg/l 0.011 1.5 

12 Zinc (Zn ) mg/l 0.031 15 

13 Nickel (Ni) mg/l 0.018 0.02 

14 Lead (Pb) mg/l    0.001 0.01 

15 Cadmium (Cd) mg/l 0.003 0.003 

16 Arsenic (As) mg/l      ND 0.05 

17 Mercury mg/l ND 0.001 

 
* Heavy Metal concentration has been determined by Atomic Absorption Spectrometry (AAS) using 
5 numbers of replicates of the samples and the value reported above is the average of 5 such 
replicates. 

 

 

 



 

 

Table 23 

 

Sample Location : SHAKTI VEHAR – II PIEZOMETER 

Sample Particulars : ASSESSMENT OF GROUND WATER QUALITY PARAMETERS 

  Date of Sampling    : 10.03.2022 

 

 

Sl. No Parameters Unit Result Permissible limit for 
drinking as per IS: 

10500 

1 pH pH Unit 7.10 6.5 – 8.5 
2 Turbidity NTU 1.2 5 

3 Odour - UO Agreeable 

4 Total Dissolved Solids mg/l 490 2000 

5 Total Hardness (as CaCO3 equiv.) mg/l 210 600 
6 Alkalinity mg/l 35 600 

7 Sulphate (SO4) mg/l 60 400 

8 Chlorides (Cl) mg/l 62 1000 

9 Iron (Fe) mg/l 0.04 0.3 

10 Manganese (Mn) mg/l 0.201 0.3 
11 Copper (Cu) mg/l 0.011 1.5 

12 Zinc (Zn ) mg/l 0.012 15 

13 Nickel (Ni) mg/l 0.009 0.02 

14 Lead (Pb) mg/l 0.002 0.01 

15 Cadmium (Cd) mg/l    ND 0.003 
16 Arsenic (As) mg/l     ND 0.05 

17 Mercury mg/l      ND 0.001 

 
* Heavy Metal concentration has been determined by Atomic Absorption Spectrometry (AAS) using 
5 numbers of replicates of the samples and the value reported above is the average of 5 such 
replicates. 

 

 

 



 
 

 

Table 24 

 

Sample Location : JPL II GATE– III PIEZOMETER 

Sample Particulars : ASSESSMENT OF GROUND WATER QUALITY PARAMETERS 

Date of Sampling    : 10.03.2022 

 

 

Sl. No Parameters Unit Result Permissible limit for 
drinking as per IS: 

10500 
1 pH pH Unit 7.10 6.5 – 8.5 
2 Turbidity NTU 1.50 5 

3 Odour - UO Agreeable 

4 Total Dissolved Solids mg/l 400 2000 

5 Total Hardness (as CaCO3 equiv.) mg/l 410 600 
6 Alkalinity mg/l 320 600 

7 Sulphate (SO4) mg/l 80 400 

8 Chlorides (Cl) mg/l 76 1000 

9 Iron (Fe) mg/l 0.014 0.3 
10 Manganese (Mn) mg/l 0.012 0.3 
11 Copper (Cu) mg/l 0.08 1.5 

12 Zinc (Zn ) mg/l 0.036 15 

13 Nickel (Ni) mg/l 0.011 0.02 

14 Lead (Pb) mg/l 0.004 0.01 

15 Cadmium (Cd) mg/l ND 0.003 

16 Arsenic (As) mg/l ND 0.05 

17 Mercury mg/l    ND 0.001 

 
*Heavy Metal concentration has been determined by Atomic Absorption Spectrometry (AAS) using 5 
numbers of replicates of the samples and the value reported above is the average of 5 such 
replicates. 

 

 



Table 25 

Sample Particulars : ASSESSMENT OF SURFACE WATER QUALITY PARAMETERS 

Date of Sampling    : 10.03.2022 

 
S. No Parameters Unit Bendra 

Nallah 
Upstream 

Bendra 
Nallah 
Down 

stream 

Mine Sump Kelo River 
Upstream 

Kelo River 
Downstrea

m 

Effluent 
discharge limit 

for inland surface 
water as per 

G.S.R.422 

1 pH pH Unit 7.4 7.6 7.1 7.5 7.6 5.5-9.0 

2 TSS mg/l 42 45 60 47 45 100 

3 COD mg/l 70 65 67 60 58 250 

4 BOD (5 days) mg/l 12.2 13.1 13.5 12.5 13.5 30 

5 Oil and grease mg/l 0.6 0.5 0.7 0.5 0.4 10 

6 Copper (Cu) mg/l 0.006 0.004 0.12 0.007 0.008 3.0 

7 Zinc (Zn ) mg/l 0.04 0.02 0.03 0.04 0.03 5.0 

8 Lead (Pb) mg/l 0.004 0.006 0.007 0.09 0.03 0.1 

9 Iron (Fe) mg/l 0.700 0.65 0.12 1.30 1.90 3.0 

10 Cadmium (Cd) mg/l 0.003 0.006 0.010 0.003 0.005 2.0 

11 Arsenic (As) mg/l 0.03 0.011 0.012 0.011 0.018 0.2 

12 Manganese      
(Mn) 

mg/l 0.05 0.019 0.54 0.023 0.019 2.0 

13 Mercury mg/l ND ND 0.003 ND ND 0.01 

14 Nickel (Ni) mg/l 0.145 0.032 0.03 0.050 0.020 3.0 

 
*Heavy Metal concentration has been determined by Atomic Absorption Spectrometry (AAS) using 5 
numbers of replicates of the samples and the value reported above is the average of 5 such 
replicates. 
 



Table: 26   

 

Sample Particulars : ANALYSIS RESULTS OF SOIL SAMPLES 

Date of Sampling : 10.03.2022 

 

 
S. 
No 

Parameters Unit Kosumpalli 
Village 

Libra 
Village 

Dongamahua 
Village 

Mining 
OB 

1. pH - 7.20 7.50 7.40 7.50 

2. Zinc (Zn) ppm 2.80 2.32 2.40 3.70 

3. Copper (Cu) ppm 1.90 1.80 1.60 1.80 

4. Lead (Pb) ppm 0.30 0.50 0.39 0.68 

5. Cadmium (Cd) ppm 0.16 0.14 0.18 0.21 

6. Selenium (Se) ppm 0.025 0.019 0.016 0.013 

7. Nickel (Ni) ppm 0.20 0.24 0.48 0.39 

8. Chromium 
(Cr) 

ppm 0.50 1.20 1.10 1.30 

9. Arsenic (As) ppm 0.04 0.05 0.04 0.06 

10. Mercury (Hg) ppm 0.004 0.004 0.006 0.007 

 

 
*Heavy Metal concentration has been determined by Atomic Absorption Spectrometry (AAS) using 5 

numbers of replicates of the samples and the value reported above is the average of 5 such replicate 



Table: 27  

Sample Particulars : ANALYSIS RESULTS OF FLY ASH SAMPLES 

Date of Sampling : 10.03.2022 

 

Sl. 
No. 

Parameters Unit Mine Dump 4 x 600 MW 4 x 250 MW 

1. Silica (SiO2) % by mass 62.4 64.8 63.8 

2. Chloride (Cl) % by mass 5.60 5.80 5.60 

3. Zinc (Zn) ppm 60.5 62.8 60.7 

4. Copper (Cu) ppm 63.4 69.8 68.0 

5. Manganese (Mn) ppm 180.0 170.2 178.0 

6. Cobalt (Co) ppm 47.0 45.2 49.7 

7. Lead (Pb) ppm 7.9 9.5 10.0 

8. Cadmium (Cd) ppm 0.02 0.03 0.02 

9. Selenium (Se) ppm 0.01 0.01 0.01 

10. Nickel (Ni) ppm 38.8 35.3 36.2 

11. Arsenic (As) ppm 0.01 0.03 0.02 

12. Mercury (Hg) ppm 0.02 0.02 0.01 

13. Chromium 

(Cr) 

ppm 0.26 0.28 0.27 

 

*Heavy Metal concentration has been determined by Atomic Absorption Spectrometry (AAS) using 5 

numbers of replicates of the samples and the value reported above is the average of 5 such replicates. 

 



Table: 28  

 
Sample Particulars : ANALYSIS RESULTS OF AAQM PARAMETER 

 

Sample Particulars: Ambient Air Quality Monitoring 

Parameter Date of Sampling: 09.03.2022 & 10.03.2022  

 
Sl. 

No. 

Parameters Unit Near CHP 

office 

Near CHP 

office Canteen 

Near 

Kosampalli 

Gate 

Near Mine 

switch yard 

1. PM 10 
3 

µg/m 75.2 78.0 76.3 76.5 

2. PM 2.5 
3 

µg/m 32.1 35.4 34.4 42.2 

3. SO2 
3 

µg/m 15.6 16.7 14.2 17.8 

4. NOx 
3 

µg/m 24.0 23.0 21.5 22.8 

5. CO 
3 

mg/m 0.45 0.40 0.46 0.42 

 

 First two samples are collected on 09th and last two samples collected on 10th March 2022.  

 
7.0 GEO-ENVIRONMENTAL IMPACT ON FLORA & FAUNA  

 

A global perspective of mining activities suggests that mining of coal and minerals and 

other fossil fuels can cause air, water, noise, and soil pollutions which can in turn adversely 

affect ecosystems of surrounding area including lives of the flora and fauna, and other 

aquatic lives prevailing thereof. The adverse impacts of mining on flora and fauna are case 

specific and very challenging to assess.  

The possible harmful effect of fly-ash dumpling would be, potentiality the formation of air 

borne particulate matters. The air-borne respiratory particles may pose threat to workers 

health. The heavy metal may be migrated to water due to fly-ash leaching from dumping 

areas. These may potentiality cause adverse effect on flora and fauna. In this case specific 

mine, the analysis of air samples, water samples, and fly-ash samples indicate that 

environment pollution is not in an alarming degree to pose substantial threat on flora and 

fauna, based on the following observations.  



a) The average ambient air quality parameter values, i.e., SO2, NOx, CO, observed in the 

mining are, are below the critical values of NAAQS. Even though, fly-ash dust gets air-

borne, during the observation period the concentrations of PM2.5 and PM-10 are observed 

to be below the permissible limits.  

b) The concentrations of different pollutants as observed in the surface water and ground 

water samples did not exceed the maximum permissible limits and most of the cases fall 

below the specified limits with respect to heavy metal concentrations as well as other 

water quality attributes / pollutants.  

Therefore, the fly-ash mixed dumping may not be a serious concern from environmental 

point of view and may not cause significant impact on the flora, fauna and other aquatic 

lives in and around the mining area studied. However, period monitoring is required on 

these parameters from time to time.  

 
8. CONCLUSIONS AND RECOMMENDATION 

The test report of the groundwater, surface water, soil, fly-ash and air samples reflect that 

the environmental parameters are within the threshold limits of safe working as per the 

regulatory guidelines. There is no trend of either increasing or decreasing nature of the 

environmental parameters as observed based on these studies, although there are certain 

fluctuations of these parameters.  Therefore, adverse impact of fly-ash mixed dumping is 

not quite apparent from these studies. 

However, the periodic study should be continued for proper monitoring of the 

environmental parameters.  
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ANNEXURE -  A1 DRINKING WATER SPECIFICATION: IS: 10500 

 
 

TOLERANCE LIMITS 
S.No Parameter IS: 10500 Undesirable effect outside IS: 10500 

  Requirem ent the desirable limit Permissible 

    limit in the 

  (Desirable  absence of 

  limit)  alternate 

    source 

  Essential Characteristics  

1. pH 6.5 – 8.5 Beyond this range the water No relaxation 

   will effect the mucous  

   membrane and / or water  

   supply system  

2. Colour (Hazen 5 Above 5, consumer 25 

 Units), Maximum  acceptance decreases  

3. Odour Unobjectio -- -- 

  nable   

4. Taste Agreeable -- -- 

5. Turbidity, NTU, 5 Above 5, consumer 10 

 Max  acceptance decreases  

Following Results are expressed in mg/1 :   

6. Total hardness as 300 Encrustation in water supply  

 CaCO3, Max  structure and adverse effects 600 

   on domestic use  

   Beyond this limit  

   taste/appearance are affected,  

7. Iron as Fe, Max 0.30 has adverse effect on domestic 1.0 

   uses and water supply  

   structures, and promotes iron  

   bacteria.  

8. Chlorides as Cl, 250 Beyond this limit tast, 1000 

 Max  corrosion and palatability are  

   effected  

9. Residual, Free 0.20 -- -- 

 Chlorine, Min    

  Desirable Characteristics  

   Beyond this palatability  

10. Dissolved solids, 500 decreases and may cause 2000 

 Max  gastro intentional irritation  

   Encrustation in water supply  

11. Calcium as Ca, 75 structure and adverse effects 200 



 Max  on domestic use  

12. Magnesium as Mg, 30 -- 100 

 Max    

   Astringent taste, discoloration  

13. Copper as Cu, Max 0.05 and corrosion of pipes, fitting 1.5 

   and utensils will be caused  

   beyond this  

   Beyond this limit  

14. Manganese as Mn, 0.1 taste/appearance are affected, 0.3 

 Max  has adverse effect on domestic  

   uses and water supply  

   structures  

15. Sulphate as SO4 

 Beyond this causes gastro  

200 intentional irritation when 400 

 Max  magnesium or sodium are  

   present  

16. Nitrates as NO3 45 Beyond this 100 

   methanemoglobinemia takes  

   place  

   Fluoride may be kept as low  

17. Fluoride, Max 1.0 as possible. High fluoride may 1.5 

   cause fluorosis  

18. Phenolic 0.001 Beyond this, it may cause 0.002 

 compounds as  objectionable taste and odour  

 C6H5OH, Max    

19. Mercury as Hg, 0.001 Beyond this, the water No relaxation 

 Max  becomes toxic  

20. Cadmium as Cd, 0.01 Beyond this, the water No relaxation 

 Max  becomes toxic  

21. Selenium as Se, 0.01 Beyond this, the water No relaxation 

 Max  becomes toxic  

22. Arsenic as As, Max 0.05 Beyond this, the water No relaxation 

   becomes toxic  

23. Cyanide as CN, 0.05 Beyond this, the water No relaxation 

 Max  becomes toxic  

24. Lead as Pb, Max 0.05 Beyond this, the water No relaxation 

   becomes toxic  

   Beyond this limit it can cause  

25. Zinc as Zn, Max 5 astringent taste and an 15 

   opalescence in water  

26. Anionic detergents 0.2 Beyond this limit it can cause 1.0 

 as MBAS, Max  a light froth in water  

27. Chromium as Cr6+, 0.05 May be carcinogenic above No relaxation 

 Max  this limit  

     

28. Ploynuclear    

 aromatic -- May be carcinogenic -- 

 hydrocarbons as    



 PAH, Max    

     

29. Mineral Oil, Max 0.01 Beyond this limit undesirable  

    taste and odour after 0.03 

    chlorination take place  

30. Pesticides, Max Absent Toxic 0.001 

     

31. Radioactive    

 materials -- -- 0.1 

 a) α emitters 

-- -- 1   Bq/1, Max 

 b) β emitters    

  Pci/1, Max    

     

32. Alkalinity, Max 200 Beyond this limit taste 600 

    becomes unpleasant  

     

33. Aluminum as Al, 0.03 Cumulative effect is reported 0.2 

 Max   to cause dementia  

     

34. Boron, Max 1 -- 5 
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1. INTRODUCTION 

 
1.1 JPL is the first power plant to achieve ‘Mega Power’ project status in the private sector in 

India. This plant has also been certified by ISO 9001:2015, ISO 14001:2015 , ISO 

45001:2018  and ISO 50001:2018 (Energy Management System) Standards. The power 

plant site is located near the village Tamnar in Raigarh District of Chhattisgarh State. The 

site is situated at about 25 km (aerial) North of Raigarh town and falls under Toposheet 

Nos. 64(N) and 64(0) of Government Survey of India. Location of the plant site is shown 

in Fig 1. The site is approachable from Raigarh by the State Highway which branches off 

at Punjipathra, about 12 km from the site and 35 km from the Raigarh town. The nearest 

Railway Station is Raigarh at about 50 km (by road) from the site. The nearest Airport is at 

Jharsuguda, which is about 90 km and the nearest seaport is Haldia at Kolkata, which is 

about 550 km from the site.  

 

1.2 The JPL authority approached IIT Kharagpur for conducting an audit study regarding the 

fly ash utilization in and around the plant areas. This includes the fly ash backfilling sites 

in the Gare IV/2 & 3 mine area, low-lying areas, brick plants etc. The proposed study 

focuses mainly on the examination of fly-ash management on the utilization sites with due 

consideration to environmental and geotechnical aspects. In this regard, two members of 

IIT study team visited and inspected all the sites including plant and ash filling areas. 
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Figure 1: Location Map of the Study Area 
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2. PURPOSE OF THE STUDY 

 
To conduct a comprehensive audit for fly ash management 4x250 MW TPP and 4x600 MW 

thermal power plant to assess the compliance of various environmental permissions, CPCB 

guidelines and fly ash notifications and other initiatives undertaken for the abatement of 

environmental pollution and upliftment of the society. 

 

According to the Notification issued by the Ministry of Environment, Forest and Climate 

Change (MoEFCC) of India a detailed stock of disposal and utilization of ash (fly and bottom) 

in coal or lignite based thermal power plants, has to be provided on a regular basis. The 

provisions specify for the utilization of 100% of ash, in an eco-friendly manner for specified 

purposes such as the manufacture of cement, building materials or mine void filling, filling of 

low-lying areas etc. Additionally, unutilized ash (accumulated) stored before the publication of 

this Notification must also be completely utilized within 10 years, and if this is not achieved, 

environmental compensation will be imposed based on the quantity to the particular 

organization. The government authority monitors ash utilization on a quarterly basis, and 

thermal power plants are required to upload monthly information on the generation and 

utilization of ash on the portal within the 1st week of the following month. 

Responsibilities of thermal power plants in the disposal of fly ash and bottom ash:  

(1) Every coal or lignite based thermal power plant (including captive or co-generating stations or 

both) shall be primarily responsible to ensure 100 percent utilisation of ash (fly ash, and bottom 

ash) generated by it in an eco-friendly manner as given in sub-paragraph (2); 

(2) The ash generated from coal or lignite based thermal power plants shall be utilised only for the 

following eco-friendly purposes, namely: - 

(i) Fly ash based products viz. bricks, blocks, tiles, fibre cement sheets, pipes, boards, panels; 

(ii) Cement manufacturing, ready mix concrete; 

(iii) Construction of road and fly over embankment, Ash and Geo-polymer based construction 

material; 

(iv) Construction of dam; 

(v) Filling up of low lying area; 

(vi) Filling of mine voids; 

(vii) Manufacturing of sintered or cold bonded ash aggregate; 

(viii) Agriculture in a controlled manner based on soil testing; 
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(ix) Construction of shoreline protection structures in coastal districts; 

(x) Export of ash to other countries; 

(xi) Any other eco-friendly purpose as notified from time to time. 

(3) A committee shall be constituted under the chairmanship of Chairman, Central Pollution Control 

Board (CPCB) and having representatives from Ministry of Environment, Forest and Climate 

Change (MoEFCC), Ministry of Power, Ministry of Mines, Ministry of Coal, Ministry of Road 

Transport and Highways, Department of Agricultural Research and Education, Institute of 

Road Congress, National Council for Cement and Building Materials, to examine and review 

and recommend the eco-friendly ways of utilisation of ash and make inclusion or exclusion or 

modification in the list of such ways as mentioned in Sub-paragraph (2) based on technological 

developments and requests received from stakeholders. The committee may invite the State 

Pollution Control Board or Pollution Control Committee, operators of thermal power plants and 

mines, cement plants and other stakeholders as and when required for this purpose. Based on 

the recommendations of the Committee, Ministry of Environment, Forest and Climate Change 

(MoEFCC) may publish such eco-friendly purpose. 

(4) Every coal or lignite based thermal power plant shall be responsible to utilise 100 percent ash (fly 

ash and bottom ash) generated during that year, however, in no case shall utilisation fall below 

80 per cent in any year, and the thermal power plant shall achieve average ash utilisation of 100 

per cent in a three years cycle: 

Provided that the three years cycle applicable for the first time is extendable by one year for the 

thermal power plants where ash utilisation is in the range of 60-80 per cent, and two years 

where ash utilisation is below 60 per cent and for the purpose of calculation of percentage of 

ash utilisation, the percentage quantity of utilisation in the year 2021- 2022 shall be taken into 

account as per the table below: 
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Provided further that the minimum utilisation percentage of 80 per cent shall not be applicable to the 

first year and first two years of the first compliance cycle for the thermal power plants under 

the utilisation category of 60-80 per cent and <60 per cent, respectively. 

Provided also that 20 percent of ash generated in the final year of compliance cycle may be carried 

forward to the next cycle which shall be utilised in the next three years cycle along with the ash 

generated during that cycle. 

(5) The unutilised accumulated ash i.e. legacy ash, which is stored before the publication of this 

notification, shall be utilised progressively by the thermal power plants in such a manner that 

the utilization of legacy ash shall be completed fully within ten years from the date of 

publication of this notification and this will be over and above the utilisation targets prescribed 

for ash generation through current operations of that particular year: 

Provided that the minimum quantity of legacy ash in percentages as mentioned below shall be 

utilised during the corresponding year and the minimum quantity of legacy ash is to be 

calculated based on the annual ash generation as per installed capacity of thermal power plant. 

 

Provided further that the legacy ash utilisation shall not be required where ash pond or dyke has 

stabilised and the reclamation has taken place with greenbelt or plantation and the concerned 

State Pollution Control Board shall certify in this regard. Stabilisation and reclamation of an 

ash pond or dyke including certification by the Central Pollution Control Board (CPCB) or 

State Pollution Control Board (SPCB) or Pollution Control Committee (PCC) shall be carried 

out within a year from the date of publication of this notification. The ash remaining in all other 

ash ponds or dykes shall be utilised in progressive manner as per the above mentioned 

timelines. 

Note: The obligations under sub-paragraph (4) and (5) above for achieving the ash utilisation targets 

shall be applicable from 1st April, 2022. 

(6) Any new as well as operational thermal power plant may be permitted an emergency or 

temporary ash pond with an area of 0.1 hectare per Mega Watt (MW). Technical specifications 

of ash ponds or dykes shall be as per the guidelines of Central Pollution Control Board (CPCB) 

made in consultation with Central Electricity Authority (CEA) and these guidelines shall also 

lay down a procedure for annual certification of the ash pond or dyke on its safety, 
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environmental pollution, available volume, mode of disposal, water consumption or 

conservation in disposal, ash water recycling and greenbelt, etc., and shall be put in place 

within three months from the date of publication of this notification. 

(7) Every coal or lignite based thermal power plant shall ensure that loading, unloading, transport, 

storage and disposal of ash is done in an environmentally sound manner and that all precautions 

to prevent air and water pollution are taken and status in this regard shall be reported to the 

concerned State Pollution Control Board (SPCB) or Pollution Control Committee (PCC) in 

Annexure attached to this notification. 

(8) Every coal or lignite based thermal power plant shall install dedicated silos for storage of dry fly 

ash silos for at least sixteen hours of ash based on installed capacity and it shall be reported 

upon to the concerned State Pollution Control Board (SPCB) or Pollution Control Committee 

(PCC) in the Annexure and shall be inspected by Central Pollution Control Board (CPCB) or 

State Pollution Control Board (SPCB) or Pollution Control Committee (PCC) from time to 

time. 

(9) Every coal or lignite based thermal power plant (including captive or co-generating stations or 

both) shall provide real time data on daily basis of availability of ash with Thermal Power Plant 

(TPP), by providing link to Central Pollution Control Board’s web portal or mobile phone App 

for the benefit of actual user(s). 

(10) Statutory obligation of 100 percent utilisation of ash shall be treated as a change in law, 

wherever applicable. 

Thermal power plants are responsible for utilizing 100% of ash generated in a given year, however, 

in no case may the utilization rate fall below 80% and must achieve an average ash utilization 

rate of 100% in a three years cycle. It may be noted that for the first applicable three years 

cycle, there are mitigation measures as shown in the table below (effective from April 1, 2022). 

3. METHODOLOGY  

The IIT KGP study team visited the sites and followed the following methodology for the 

fly-ash utilization auditing study. 

1. The study team visited the Jindal Power Plant for inspection/audit of various fly ash 

utilization sites like low lying areas, mine back filling area and ash dyke area, ash siloes 

etc. 

2. During the visit the discussion were also made on various fly ash management practices 

adopted in the plant and planning for future also.  

3. Enlisting the parameters and preparations of the documentation 

4. Filling up of the required documents/forms as per the list /notification 
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5. Site visit and discussions with the concerned officials 

6. Understanding the level of compliance based on field-based observations during the site 

visit and review of the documentation provided. 

7. The major component of the study included the review of documentation/data for last 24 

months i.e. from April, 2020 to March, 2021 and April, 2021 to March, 2022.    

 

4. FLY ASH MANAGEMENT AT JINDAL POWER LIMITED- 

A large number of technologies have been developed for productive utilization and safe and 

sound management of fly ash under the concerted efforts made by MOEF &CC and CPCB Fly 

Ash Mission, Government of India. Fly ash utilization has taken considerable strides over the 

past few years. JPL is constantly exploring innovative and new ways to utilize the ash generated 

at 4X250 MW and 4X600 MW TPP,  so as to ensure its utilization on long term basis. Few 

common modes of fly ash utilization that are presently followed at JPL are as follows: 

 

4.1 BACK FILLING/STOWING OF MINES:  

 

JPL is utilizing fly ash along with Overburden for backfilling of the coal mines at Gare Pelma 

IV/2 & IV/3 which is at a distance of 10 Kms from the power plant in Raigarh as per the 

guidelines of Director General of Mines safety (“DGMS”).  

An MoU has been signed between  SECL and JPL on 07.04.2018 for back filling of fly ash in 

Gare Pelma IV/2 & IV/3 Open Cast coal Mines. JPL has already started back filling of fly ash in 

Gare IV/2 & 3 as per MoU & in line with Ash Utilization Notification.  

Recently, Jindal Power Limited, Tamnar has started the production from Gare IV/1 Coal Mines. 

JPL, Tamnar plans to use fly ash generated from its power plant in back filling with over burden 

in Gare Palma IV/1 very soon.  

 

4.2 FLY ASH BASED BRICKS:  

 

Fly ash is being used in manufacturing of fly ash based building products like bricks, blocks, 

tiles etc which results in saving of fertile top soil. Fly ash based bricks/blocks/tiles are as good 

as clay based conventional building products. It has substantial potential of fly ash utilization 

especially for thermal power stations. JPL has installed brick plants with capacity f 1,50,000 

bricks per day nearby its Power plant. Also, JPL has signed agreement with Fly ash brick 

manufacturing units with a total approx. capacity of 1,80,000 Nos. bricks per day for supplying 

of ash to brick plants . 

 

4.3 CEMENT PLANT:- 

 

Fly ash is being currently used by Cement Industries as a pozzolanic material for manufacturing 

of Portland Pozzolana Cement (PPC). It saves both precious lime stone and coal. The utilization 

of fly ash in manufacturing of cement is highly value added use. JPL has signed agreement with 

Ultratech cement, Shree Cement and NVL/NVCL Cement for supplying of fly ash. However, 

the cement plants are located at more than 200 kms distance from the Power Plant and there is 

no rail connectivity to transport ash to these cements plants from the TPP.  
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4.4 LOW LYING AREA FILLING 

Fly ash is being currently used for filling of low lying area located nearby the plant premises 

under strict supervision / guidelines of CPCB & CECB which results in saving of fertile top soil. 

 

4.5 OTHER AVENUES: 

 

Ash  from the  power plant is also being utilized  for development of land for sericulture, Road 

construction,   underground mine filling in nearby  mines, etc. 

 

5. ASSUMPTION AND LIMITATIONS  

This auditing study report is limited to the field observations, the documents received, and other 

relevant information provided by the concerned officials at the time of field visit.   

 

6. ACKNOWLEDGEMENTS   

The study team extends its appreciation to all the individuals who provided verbal, visual or 

documentary assistance during the assessment study.  

  

7. FINDINGS   

In this section of the report the study team sets out the commitments and/or management 

objectives as provided and the findings following the assessment of compliance in respect of the 

aforesaid commitments and/or management objectives. In the Table below reference is made to 

general observations made during the documentation review/assessment as well as site specific 

observations made during the site visit.  

 

8.  CONCLUSION  

It is noted that the activities undertaken by JPL authority in regards with fly-ash management are 

adequately addressed. The pertinent rules/ regulations issued by MoEFCC, CPCB & CECB for 

fly ash utilization are adhered. The same practice should be continued and effectively 

implemented. 

 



 

 

TABLE A  

4X250 MW TPP FY 2020-21 

For FY 2020-21 
Sl. 

No. 
Details 

1 Name of Power Plant 
M/s O.P.Jindal Super Thermal Power 
Plant 

2 Name of the company Jindal Power Limited, Tamnar 

3 District Raigarh 

4 State Chhattisgarh 

5 Postal address for communication: 
Village & Post- Tamnar, District-Raigarh 
(C.G) Pin Code-496107 

6 E-mail: Jpl.emd@jindalpower.com 

7 Power Plant installed capacity (MW): 1000 MW (4x250 MW) 

8 Plant Load Factor (PLF): 50.308 

9 No. of units generated (MWh): 4407005000 

10 
Total area under power plant (ha): (including area under ash 
ponds) 

Power Plant-360 Ha (for 4X250 MW & 
4X600 MW TPPs) 

Ash pond- 198 Ha 

11 
Quantity of coal consumption during reporting period (Metric Tons 
per Annum): 

3498075 

12 Average ash content in percentage (per cent): 45.23 

13 

Quantity of current ash generation during reporting period (Metric 
Tons per Annum): 

1582074 

Fly ash (Metric Tons per Annum): 1265659 

Bottom ash (Metric Tons per Annum): 316415 

14 Capacity of dry fly ash storage silo(s) (Metric Tons) : 3200 MT(2X1600 MT) 

15 

Details of utilisation of current ash generated during reporting 
period  

(a) Total quantity of current ash utilised (MTPA) during reporting 
period: 

246699 

(b) Quantity of fly ash utilised (MTPA): 246699 

(i) Fly ash based products (bricks or blocks or tiles or fibre cement 
sheets or pipes or boards or panels) 

0 

(ii) Cement manufacturing: 0 

(iii) Ready mix concrete: 0 

(iv) Ash and Geo-polymer based construction material: 0 

(v) Manufacturing of sintered or cold bonded ash aggregate: 0 

(vi) Construction of roads, road and fly over embankment: 8011 

(vii) Construction of dams: 0 

(viii) Filling up of low lying area: 59005 

(ix) Filling of mine voids: 179683 

(x) Use in overburden dumps: 0 
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(xi) Agriculture: 0 

(xii) Construction of shoreline protection structures in coastal 
districts; 

0 

(xiii) Export of ash to other countries: 0 

(xiv) Others (please specify): 0 

(c) Quantity of bottom ash utilised (MTPA): 
 

(i) Fly ash based products (bricks or blocks or tiles or fibre cement 
sheets or pipes or boards or panels): 

0 

(ii) Cement manufacturing: 0 

(iii) Ready mix concrete: 0 

(iv) Ash and Geo-polymer based construction material: 0 

(v) Manufacturing of sintered or cold bonded ash aggregate: 0 

(vi) Construction of roads, road and flyover embankment: 0 

(vii) Construction of dams: 0 

(viii) Filling up of low lying area: 0 

(ix) Filling of mine voids: 0 

(x) Use in overburden dumps: 0 

(xi) Agriculture: 0 

(xii) Construction of shoreline protection structures in coastal 
districts: 

0 

(xiii) Export of ash to other countries: 0 

(xiv) Others (please specify): 0 

Total quantity of current ash unutilised (MTPA) during reporting 
period: 

1335375 

16 
Percentage utilisation of current ash generated during reporting 
period (per cent): 

15.6 

17 

Details of disposal of ash in ash ponds ` 

(a) Total quantity of ash disposed in ash pond(s) (Metric Tons)as on 
31st March 2020 (excluding reporting period): 

8807000.0 

(b) Quantity of ash disposed in ash pond(s) during reporting period 
(Metric Tons): 

1335375 

(c) Total quantity of water consumption for slurry discharge into 
ash ponds during reporting period (m3): 

7849276.8 

(d) Total number of ash ponds: 1 

(i) Active: 1 

(ii) Exhausted (yet to be reclaimed): 0 

(iii) Reclaimed: 0 

(e) total area under ash ponds (ha): 198 

18 

Individual ash pond details Ash pond-1,2, etc (please provide below 
mentioned details separately, if number of ash ponds is more than 
one) 

NA 

(a) Status: Under construction or Active or Exhausted or Reclaimed Active 

(b) Date of start of ash disposal in ash pond (DD/MM/YYYY or 
MMYYYY): 

Dec, 2007 
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(c) Date of stoppage of ash disposal in ash pond after completing 
its capacity (DD/MM/YYYY or MM/YYYY): (Not applicable for active 
ash ponds) 

NA 

(c) area (hectares): 198 

(d) dyke height (m):  14 m 

(d) volume (m3):  26612955 

(e) quantity of ash disposed as on 31st March 2021 (Metric 
Tons): 

10142375 

(f) available volume in percentage (per cent) and quantity of ash 
can be further disposed (Metric Tons):  

347198.44 m3 (01.30%), 312478 MT 

(g) expected life of ash pond (number of years and months): 01 month and 10 days 

(e) co-ordinates (Lat and Long): (please specify minimum 4 co-
ordinates) 

SN Latitude Longitude 
1 22.12279 83.44879 
2 22.13349 83.45347 
3 22.12592 83.46450 
4 22.11995 83.46389 

(f) type of lining carried in ash pond: HDPE lining or LDPE lining or 
clay lining or No lining 

Clay, LEPE and PCC lining 

g) mode of disposal: Dry disposal or wet slurry (in case of wet slurry 
please specify whether HCSD or MCSD or LCSD) 

LCDS  

(h) Ratio of ash: water in slurry mix (1:___ ): 1:03 

(i) Ash water recycling system (AWRS) installed and functioning: 
Yes or No 

Yes 

(j) Quantity of wastewater from ash pond discharged into land or 
water body (m3): 

Nil 

(k) Last date when the dyke stability study was conducted and 
name of the organisation who conducted the study: 

28.04.2021, L&T-S&L 

(l) Last date when the audit was conducted and name of the 
organisation who conducted the audit:  

19 

Quantity of legacy ash utilised (MTPA): 0 

i. Fly ash based products (bricks or blocks or tiles or fibre cement 
sheets or pipes or boards or panels): 

0 

ii. Cement manufacturing: 0 

iii. Ready mix concrete: 0 

iv. Ash and Geo-polymer based construction material: 0 

v. Manufacturing of sintered or cold bonded ash aggregate: 0 

vi. Construction of roads, road and flyover embankment: 0 

vii. Construction of dams: 0 

viii. Filling up of low lying area: 0 

ix. Filling of mine voids: 0 

x. Use in overburden dumps: 0 

xi. Agriculture: 0 

xii. Construction of shoreline protection structures in coastal 
districts; 

0 
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xiii. Export of ash to other countries: 0 

xiv. Others (please specify): 0 

20 

Summary: FY 2020-21 

Details Quantity generated (MTP) 
Quantity utilised 

(MTP) and (per cent) 
Balance 

quantity (MTP) 

Current ash during reporting period 1582074 
246699 

1335375 
15.6 

Legacy ash 8807000.0 0 8807000.0 

Total 10389074 246714.5934 10142375 

21 

Any other information:  
Soft copy of the annual compliance report, and shape files of 
power plant and ash ponds may be e-mailed to:- 
moefcccoalash@gov.in 

 

22 Signature of Authorised Signatory 
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4X250 MW TPP  FY21-22  

For FY 2021-22 
Sl. 

No. 
Details 

1 Name of Power Plant M/s O.P.Jindal Super Thermal Power Plant 

2 Name of the company Jindal Power Limited, Tamnar 

3 District Raigarh 

4 State Chhattisgarh 

5 Postal address for communication: 
Village & Post- Tamnar, District-Raigarh 
(C.G) Pin Code-496107 

6 E-mail: Jpl.emd@jindalpower.com 

7 Power Plant installed capacity (MW): 1000 MW (4x250 MW) 

8 Plant Load Factor (PLF): 59.65% 

9 No. of units generated (KWh): 5226000 

10 
Total area under power plant (ha): (including area under ash 
ponds) 

Power Plant-360 Ha (for 4X250 MW & 4X600 
MW TPPs) 

Ash pond- 198 Ha 

11 
Quantity of coal consumption during reporting period (Metric 
Tons per Annum): 

4145023 

12 Average ash content in percentage (per cent): 44.27% 

13 

Quantity of current ash generation during reporting period 
(Metric Tons per Annum): 

1834909 

Fly ash (Metric Tons per Annum): 1467927.2 

Bottom ash (Metric Tons per Annum): 366981.8 

14 Capacity of dry fly ash storage silo(s) (Metric Tons) : 3200 MT(2X1600 MT) 

15 

Details of utilisation of current ash generated during reporting 
period  

(a) Total quantity of current ash utilised (MTPA) during 
reporting period: 

1554303.74 

(b) Quantity of fly ash utilised (MTPA): 1439103.74 

(i) Fly ash based products (bricks or blocks or tiles or fibre 
cement sheets or pipes or boards or panels) 

0 

(ii) Cement manufacturing: 189173.06 

(iii) Ready mix concrete: 0 

(iv) Ash and Geo-polymer based construction material: 0 

(v) Manufacturing of sintered or cold bonded ash aggregate: 0 

(vi) Construction of roads, road and fly over embankment: 0 

(vii) Construction of dams: 0 

(viii) Filling up of low lying area: 624952.99 

(ix) Filling of mine voids: 624977.69 

(x) Use in overburden dumps: 0 

(xi) Agriculture: 0 



Page 16 of 37  

  

  

  

    

(xii) Construction of shoreline protection structures in coastal 
districts; 

0 

(xiii) Export of ash to other countries: 0 

(xiv) Others (please specify): 0 

(c) Quantity of bottom ash utilised (MTPA): 115200 

(i) Fly ash based products (bricks or blocks or tiles or fibre 
cement sheets or pipes or boards or panels): 

0 

(ii) Cement manufacturing: 0 

(iii) Ready mix concrete: 0 

(iv) Ash and Geo-polymer based construction material: 0 

(v) Manufacturing of sintered or cold bonded ash aggregate: 0 

(vi) Construction of roads, road and flyover embankment: 0 

(vii) Construction of dams: 0 

(viii) Filling up of low lying area: 0 

(ix) Filling of mine voids: 115200 

(x) Use in overburden dumps: 0 

(xi) Agriculture: 0 

(xii) Construction of shoreline protection structures in coastal 
districts: 

0 

(xiii) Export of ash to other countries: 0 

(xiv) Others (please specify): 0 

Total quantity of current ash unutilised (MTPA) during 
reporting period: 

280605.26 

16 
Percentage utilisation of current ash generated during 
reporting period (per cent): 

84.7 

17 

Details of disposal of ash in ash ponds ` 

(a) Total quantity of ash disposed in ash pond(s) (Metric 
Tons)as on 31st March (excluding reporting period): 

10142375 

(b) Quantity of ash disposed in ash pond(s) during reporting 
period (Metric Tons): 

280605.26 

(c) Total quantity of water consumption for slurry discharge 
into ash ponds during reporting period (m3): 

8356518 

(d) Total number of ash ponds: 1 

(i) Active: 1 

(ii) Exhausted (yet to be reclaimed): 0 

(iii) Reclaimed: 0 

(e) total area under ash ponds (ha): 198 

18 

Individual ash pond details Ash pond-1,2, etc (please provide 
below mentioned details separately, if number of ash ponds is 
more than one) 

 

(a) Status: Under construction or Active or Exhausted or 
Reclaimed 

Active 

(b) Date of start of ash disposal in ash pond (DD/MM/YYYY or 
MMYYYY): 

Dec, 2007 
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(c) Date of stoppage of ash disposal in ash pond after 
completing its capacity (DD/MM/YYYY or MM/YYYY): (Not 
applicable for active ash ponds) 

NA 

(c) area (hectares): 198 

(d) dyke height (m): 18 m 

(d) volume (m3): 32107355 

(e) quantity of ash disposed as on 31st March (Metric Tons): 10422980.26 

(f) available volume in percentage (per cent) and quantity of 
ash can be further disposed (Metric Tons): 

5207980 m3 (16.22%), 4687182 MT 

(g) expected life of ash pond (number of years and months): 01 year and 08 months 

(e) co-ordinates (Lat and Long): (please specify minimum 4 co-
ordinates) 

SN Latitude Longitude 
1 22.12279 83.44879 
2 22.13349 83.45347 
3 22.12592 83.46450 
4 22.11995 83.46389 

(f) type of lining carried in ash pond: HDPE lining or LDPE lining 
or clay lining or No lining 

Clay, LEPE and PCC lining 

g) mode of disposal: Dry disposal or wet slurry (in case of wet 
slurry please specify whether HCSD or MCSD or LCSD) 

LCDS  

(h) Ratio of ash: water in slurry mix (1:___ ): 1:03 

(i) Ash water recycling system (AWRS) installed and 
functioning: Yes or No 

Yes 

(j) Quantity of wastewater from ash pond discharged into land 
or water body (m3): 

Nil 

(k) Last date when the dyke stability study was conducted and 
name of the organisation who conducted the study: 

28.04.2021, L&T-S&L 

(l) Last date when the audit was conducted and name of the 
organisation who conducted the audit: 

We are in process to conduct audit of fly ash 
through national reputed institute.  

19 

Quantity of legacy ash utilised (MTPA): 0 

i. Fly ash based products (bricks or blocks or tiles or fibre 
cement sheets or pipes or boards or panels): 

0 

ii. Cement manufacturing: 0 

iii. Ready mix concrete: 0 

iv. Ash and Geo-polymer based construction material: 0 

v. Manufacturing of sintered or cold bonded ash aggregate: 0 

vi. Construction of roads, road and flyover embankment: 0 

vii. Construction of dams: 0 

viii. Filling up of low lying area: 0 

ix. Filling of mine voids: 0 

x. Use in overburden dumps: 0 

xi. Agriculture: 0 

xii. Construction of shoreline protection structures in coastal 
districts; 

0 
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xiii. Export of ash to other countries: 0 

xiv. Others (please specify): 0 

20 

Summary: 

Details Quantity generated (MTP) 
Quantity utilised (MTP) 

and (per cent) 
Balance quantity 

(MTP) 

Current ash during reporting 
period 

1834909 
1554303.74 

280605.26 
84.7 

Legacy ash 10142375 0 10142000 

Total 11977284 1554388.447 10422980.26 

21 

Any other information:  
Soft copy of the annual compliance report, and shape files of 
power plant and ash ponds may be e-mailed to:- 
moefcccoalash@gov.in 

 

22 Signature of Authorised Signatory 

 

 

 

 

 

4X600 MW TPP  FY20-21  

For FY 2020-21 
Sl. 

No. 
Details 

1 Name of Power Plant M/s O.P.Jindal Super Thermal Power Plant 

2 Name of the company Jindal Power Limited, Tamnar 

3 District Raigarh 

4 State Chhattisgarh 

5 Postal address for communication: 
Village & Post- Tamnar, District-Raigarh (C.G) 
Pin Code-496107 

6 E-mail: Jpl.emd@jindalpower.com 

7 Power Plant installed capacity (MW): 2400 MW (4X600 MW) 

8 Plant Load Factor (PLF): 41.228 

9 No. of units generated (MWh): 8667672000 

10 
Total area under power plant (ha): (including area under 
ash ponds) 

Power Plant-360 Ha (for 4X250 MW & 4X600 
MW TPPs) 
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Ash pond- 198 Ha (Existing Ash Dyke of 4X250 
MW is being used after getting required 
clearances) 

11 
Quantity of coal consumption during reporting period 
(Metric Tons per Annum): 

6798548 

12 Average ash content in percentage (per cent): 45.06 

13 

Quantity of current ash generation during reporting period 
(Metric Tons per Annum): 

3063582 

Fly ash (Metric Tons per Annum): 2450865.6 

Bottom ash (Metric Tons per Annum): 612716.4 

14 Capacity of dry fly ash storage silo(s) (Metric Tons) : 9200 MT(4X2300 MT) 

15 

Details of utilisation of current ash generated during 
reporting period  

(a) Total quantity of current ash utilised (MTPA) during 
reporting period: 

556019 

(b) Quantity of fly ash utilised (MTPA): 556019 

(i) Fly ash based products (bricks or blocks or tiles or fibre 
cement sheets or pipes or boards or panels) 

14588 

(ii) Cement manufacturing: 17524 

(iii) Ready mix concrete: 0 

(iv) Ash and Geo-polymer based construction material: 0 

(v) Manufacturing of sintered or cold bonded ash 
aggregate: 

0 

(vi) Construction of roads, road and fly over embankment: 0 

(vii) Construction of dams: 0 

(viii) Filling up of low lying area: 70552 

(ix) Filling of mine voids: 453355 

(x) Use in overburden dumps: 0 

(xi) Agriculture: 0 

(xii) Construction of shoreline protection structures in 
coastal districts; 

0 

(xiii) Export of ash to other countries: 0 

(xiv) Others (please specify): 0 

(c) Quantity of bottom ash utilised (MTPA): 0 

(i) Fly ash based products (bricks or blocks or tiles or fibre 
cement sheets or pipes or boards or panels): 

0 

(ii) Cement manufacturing: 0 

(iii) Ready mix concrete: 0 

(iv) Ash and Geo-polymer based construction material: 0 

(v) Manufacturing of sintered or cold bonded ash 
aggregate: 

0 

(vi) Construction of roads, road and flyover embankment: 0 

(vii) Construction of dams: 0 

(viii) Filling up of low lying area: 0 

(ix) Filling of mine voids: 0 
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(x) Use in overburden dumps: 0 

(xi) Agriculture: 0 

(xii) Construction of shoreline protection structures in 
coastal districts: 

0 

(xiii) Export of ash to other countries: 0 

(xiv) Others (please specify): 0 

Total quantity of current ash unutilised (MTPA) during 
reporting period: 

2507563 

16 
Percentage utilisation of current ash generated during 
reporting period (per cent): 

18.1 

17 

Details of disposal of ash in ash ponds ` 

(a) Total quantity of ash disposed in ash pond(s) (Metric 
Tons)as on 31st March 2020 (excluding reporting period): 

2849000 

(b) Quantity of ash disposed in ash pond(s) during reporting 
period (Metric Tons): 

2507563 

(c) Total quantity of water consumption for slurry discharge 
into ash ponds during reporting period (m3): 

11136490 

(d) Total number of ash ponds: 1 

(i) Active: 1 

(ii) Exhausted (yet to be reclaimed): 0 

(iii) Reclaimed: 0 

(e) total area under ash ponds (ha): 
198  

(Existing Ash Dyke of 4X250 MW is being used 
after getting required clearances) 

18 

Individual ash pond details Ash pond-1,2, etc (please 
provide below mentioned details separately, if number of 
ash ponds is more than one) 

 

(a) Status: Under construction or Active or Exhausted or 
Reclaimed 

Active  
(Existing Ash Dyke of 4X250 MW is being used 

after getting required clearances) 

(b) Date of start of ash disposal in ash pond (DD/MM/YYYY 
or MMYYYY): 

Mar, 2014 

(c) Date of stoppage of ash disposal in ash pond after 
completing its capacity (DD/MM/YYYY or MM/YYYY): (Not 
applicable for active ash ponds) 

NA 

(c) area (hectares): 198 

(d) dyke height (m):  14 m 

(d) volume (m3):  26612955 

(e) quantity of ash disposed as on 31st March 2021 
(Metric Tons): 

5356563 

(f) available volume in percentage (per cent) and quantity 
of ash can be further disposed (Metric Tons): (as on 
31.03.2022) 

347198.44 m3 (01.30%), 312478 MT 

(g) expected life of ash pond (number of years and 
months): 

01 month and 10 days 
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(e) co-ordinates (Lat and Long): (please specify minimum 4 
co-ordinates) 

SN Latitude Longitude 
1 22.12279 83.44879 
2 22.13349 83.45347 
3 22.12592 83.46450 
4 22.11995 83.46389 

(f) type of lining carried in ash pond: HDPE lining or LDPE 
lining or clay lining or No lining 

Clay, LEPE and PCC lining 

g) mode of disposal: Dry disposal or wet slurry (in case of 
wet slurry please specify whether HCSD or MCSD or LCSD) 

HCDS  

(h) Ratio of ash: water in slurry mix (1:___ ): 3:01 

(i) Ash water recycling system (AWRS) installed and 
functioning: Yes or No 

Yes 

(j) Quantity of wastewater from ash pond discharged into 
land or water body (m3): 

Nil 

(k) Last date when the dyke stability study was conducted 
and name of the organisation who conducted the study: 

28.04.2021, L&T-S&L 

(l) Last date when the audit was conducted and name of 
the organisation who conducted the audit:  

19 

Quantity of legacy ash utilised (MTPA): 0 

i. Fly ash based products (bricks or blocks or tiles or fibre 
cement sheets or pipes or boards or panels): 

0 

ii. Cement manufacturing: 0 

iii. Ready mix concrete: 0 

iv. Ash and Geo-polymer based construction material: 0 

v. Manufacturing of sintered or cold bonded ash aggregate: 0 

vi. Construction of roads, road and flyover embankment: 0 

vii. Construction of dams: 0 

viii. Filling up of low lying area: 0 

ix. Filling of mine voids: 0 

x. Use in overburden dumps: 0 

xi. Agriculture: 0 

xii. Construction of shoreline protection structures in 
coastal districts; 

0 

xiii. Export of ash to other countries: 0 

xiv. Others (please specify): 0 

20 

Summary: 

Details 
Quantity generated 

(MTP) 
Quantity utilised (MTP) and 

(per cent) 
Balance quantity 

(MTP) 

Current ash during reporting 
period 

3063582 
556019 

2507563 
18.1 

Legacy ash 2849000 0 2849000 

Total 5912582 556037.1493 5356563 
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21 

Any other information:  
Soft copy of the annual compliance report, and shape files 
of power plant and ash ponds may be e-mailed to:- 
moefcccoalash@gov.in 

 

22 Signature of Authorised Signatory 

 

 

 

 

 

 

 

 

 

4X600 MW TPP  FY21-22  

 

For FY 2021-22 
Sl. 

No. 
Details 

1 Name of Power Plant M/s O.P.Jindal Super Thermal Power Plant 

2 Name of the company Jindal Power Limited, Tamnar 

3 District Raigarh 

4 State Chhattisgarh 

5 Postal address for communication: 
Village & Post- Tamnar, District-Raigarh (C.G) 
Pin Code-496107 

6 E-mail: Jpl.emd@jindalpower.com 

7 Power Plant installed capacity (MW): 2400 MW (4X600 MW) 

8 Plant Load Factor (PLF): 45.60% 

9 No. of units generated (KWh): 9588000 

10 
Total area under power plant (ha): (including area under 
ash ponds) 

Power Plant-360 Ha (for 4X250 MW & 4X600 
MW TPPs) 

Ash pond- 198 Ha (Existing Ash Dyke of 4X250 
MW is being used after getting required 
clearances) 
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11 
Quantity of coal consumption during reporting period 
(Metric Tons per Annum): 

7862032 

12 Average ash content in percentage (per cent): 45.39% 

13 

Quantity of current ash generation during reporting period 
(Metric Tons per Annum): 

3568815.98 

Fly ash (Metric Tons per Annum): 2855052.784 

Bottom ash (Metric Tons per Annum): 713763.196 

14 Capacity of dry fly ash storage silo(s) (Metric Tons) : 9200 MT(4X2300 MT) 

15 

Details of utilisation of current ash generated during 
reporting period  

(a) Total quantity of current ash utilised (MTPA) during 
reporting period: 

3198220.19 

(b) Quantity of fly ash utilised (MTPA): 2855377.2 

(i) Fly ash based products (bricks or blocks or tiles or fibre 
cement sheets or pipes or boards or panels) 

2654.46 

(ii) Cement manufacturing: 879 

(iii) Ready mix concrete: 0 

(iv) Ash and Geo-polymer based construction material: 0 

(v) Manufacturing of sintered or cold bonded ash 
aggregate: 

0 

(vi) Construction of roads, road and fly over embankment: 0 

(vii) Construction of dams: 0 

(viii) Filling up of low lying area: 401829.03 

(ix) Filling of mine voids: 2450014.71 

(x) Use in overburden dumps: 0 

(xi) Agriculture: 0 

(xii) Construction of shoreline protection structures in 
coastal districts; 

0 

(xiii) Export of ash to other countries: 0 

(xiv) Others (please specify): 0 

(c) Quantity of bottom ash utilised (MTPA): 342842.99 

(i) Fly ash based products (bricks or blocks or tiles or fibre 
cement sheets or pipes or boards or panels): 

0 

(ii) Cement manufacturing: 0 

(iii) Ready mix concrete: 0 

(iv) Ash and Geo-polymer based construction material: 0 

(v) Manufacturing of sintered or cold bonded ash 
aggregate: 

0 

(vi) Construction of roads, road and flyover embankment: 0 

(vii) Construction of dams: 0 

(viii) Filling up of low lying area: 0 

(ix) Filling of mine voids: 342842.99 

(x) Use in overburden dumps: 0 

(xi) Agriculture: 0 
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(xii) Construction of shoreline protection structures in 
coastal districts: 

0 

(xiii) Export of ash to other countries: 0 

(xiv) Others (please specify): 0 

Total quantity of current ash unutilised (MTPA) during 
reporting period: 

370595.79 

16 
Percentage utilisation of current ash generated during 
reporting period (per cent): 

89.6 

17 

Details of disposal of ash in ash ponds ` 

(a) Total quantity of ash disposed in ash pond(s) (Metric 
Tons)as on 31st March (excluding reporting period): 

5356563 

(b) Quantity of ash disposed in ash pond(s) during reporting 
period (Metric Tons): 

370595.79 

(c) Total quantity of water consumption for slurry discharge 
into ash ponds during reporting period (m3): 

10956168 

(d) Total number of ash ponds: 1 

(i) Active: 1 

(ii) Exhausted (yet to be reclaimed): 0 

(iii) Reclaimed: 0 

(e) total area under ash ponds (ha): 
198  

(Existing Ash Dyke of 4X250 MW is being used 
after getting required clearances) 

18 

Individual ash pond details Ash pond-1,2, etc (please 
provide below mentioned details separately, if number of 
ash ponds is more than one) 

 

(a) Status: Under construction or Active or Exhausted or 
Reclaimed 

Active  
(Existing Ash Dyke of 4X250 MW is being used 

after getting required clearances) 

(b) Date of start of ash disposal in ash pond (DD/MM/YYYY 
or MMYYYY): 

Mar, 2014 

(c) Date of stoppage of ash disposal in ash pond after 
completing its capacity (DD/MM/YYYY or MM/YYYY): (Not 
applicable for active ash ponds) 

NA 

(c) area (hectares): 198 

(d) dyke height (m): 18 m 

(d) volume (m3): 32107355 

(e) quantity of ash disposed as on 31st March (Metric 
Tons): 

5727158.79 

(f) available volume in percentage (per cent) and quantity 
of ash can be further disposed (Metric Tons): 

5207980 m3 (16.22%), 4687182 MT 

(g) expected life of ash pond (number of years and 
months): 

01 year and 08 months 
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(e) co-ordinates (Lat and Long): (please specify minimum 4 
co-ordinates) 

SN Latitude Longitude 
1 22.12279 83.44879 
2 22.13349 83.45347 
3 22.12592 83.46450 
4 22.11995 83.46389 

(f) type of lining carried in ash pond: HDPE lining or LDPE 
lining or clay lining or No lining 

Clay, LEPE and PCC lining 

g) mode of disposal: Dry disposal or wet slurry (in case of 
wet slurry please specify whether HCSD or MCSD or LCSD) 

HCDS  

(h) Ratio of ash: water in slurry mix (1:___ ): 3:01 

(i) Ash water recycling system (AWRS) installed and 
functioning: Yes or No 

Yes 

(j) Quantity of wastewater from ash pond discharged into 
land or water body (m3): 

Nil 

(k) Last date when the dyke stability study was conducted 
and name of the organisation who conducted the study: 

28.04.2021, L&T-S&L 

(l) Last date when the audit was conducted and name of 
the organisation who conducted the audit: 

We are in process to conduct audit of fly ash 
through national reputed institute.  

19 

Quantity of legacy ash utilised (MTPA): 0 

i. Fly ash based products (bricks or blocks or tiles or fibre 
cement sheets or pipes or boards or panels): 

0 

ii. Cement manufacturing: 0 

iii. Ready mix concrete: 0 

iv. Ash and Geo-polymer based construction material: 0 

v. Manufacturing of sintered or cold bonded ash aggregate: 0 

vi. Construction of roads, road and flyover embankment: 0 

vii. Construction of dams: 0 

viii. Filling up of low lying area: 0 

ix. Filling of mine voids: 0 

x. Use in overburden dumps: 0 

xi. Agriculture: 0 

xii. Construction of shoreline protection structures in 
coastal districts; 

0 

xiii. Export of ash to other countries: 0 

xiv. Others (please specify): 0 

20 

Summary: 

Details Quantity generated (MTP) 
Quantity utilised (MTP) 

and (per cent) 
Balance quantity 

(MTP) 

Current ash during reporting 
period 

3568815.98 
3198220.19 

370595.79 
89.6 

Legacy ash 5356563 0 5357000 

Total 8925378.98 3198309.806 5727158.79 
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Any other information:  
Soft copy of the annual compliance report, and shape files 
of power plant and ash ponds may be e-mailed to:- 
moefcccoalash@gov.in 

 

22 Signature of Authorised Signatory 
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ANNEXURE OF FIELD PICTURES DURING THE VISIT  

 

 

 

 

 

Figure 2: Mobile tanker for water sprinkling on roads 
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Figure 3 & 4: Fly Ash loading in bulkers for Cement 

Industries   
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Figure 5 to 12: Savitri Nagar Colony (Vill-Tehlirampur)low lying area filled 

with fly ash   
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Figure 3 to 15: Shakti Vihar -2 (Vill- Saliabhata low lying area filled with fly ash   
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Figure 17 to 21 : Mine Back filling    
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Figure 22: Water sprinkling at Mines roads   

 



R-X 

REGIONAL OFFICE CHHATTISGARH ENVIRONMENT CONSERVATION BOARD, T.V. TOWER ROAD, RAIGARH (C.G.) No.o2 /RO/TS/CECB/2021 
Raigarh, Date .2)e21202 

To, 

M/s Jindal Power Limited, Tamnar, District- Raigarh (C.G.) 
No Objection Certificate for ash filling in low lying area with pond ash. Suggestion made by committee in O.A. NO. 104/2018 pending under Hon'ble NGT. 

Subject 
Ref.-1 

2 CPCB Guidelines for disposal/utilization of fly ash for reclamation of Low lying Areas and in stowing of Abandoned mines/Quarries. MoEF & CC GOI O.M. No. 22-13/2019-1.A.Il dated 28.08.2019. Head Office, Nawa Raipur Atal Nagar Raipur, letter no. 8332 dated 12.12.2020 

3 

4 

Collector order letter dated 22.07.2021 Your application no. JPL/EMD/F-18/3400MW/ 2020/109 dated 23.07.2021 
6 Your 

-00-
With reference to the above, commitee formed by Collector Raigarh has examined the proposal in details submitted by you having areas Khasra No. 197/1k, 197/1kh, 197/1g, 197/1jh, 197/1chh, 197/1j, Total Rakba- 4.271 Hect. in village- Budia, Khasra No. 253/1k, 252/2, 254, 258, 259, 253/1kh, 253/2, 255/1, 252/3, Total Rakba-5.155 Hect. in village- Tamnar, Khasra No. 584, 427/1ad, 427/2k, 427/2kh, 418, Total Rakba- 4.03 Hect. in village- Saliabhata and Khasra No. 398, 399, 400, 401, Part of Khasra No. 406 (2.023 Hect.), 393, 394, 395, 396, 397, Total Rakba- 9.913 Hect. in village- Tehlirampur Proposal submitted byY you for ash filling in Private land having approximate quantity of 2,00,000 MI. Ihe Regional office, Raigarh has No Objection for ash filling work in the low-lying areas sITured in Khasra no. 253/1k, 252/2, 254, 258 259. 253/1kh. 253/2, 255/1, 252/3, 1otal RakDa- 5.155 Hect. in village- Tamnar, Khasra No. 584, 427/1ad, 427/2k, 42//2kn, 4l8, iotai Kakba- 4.03 Hect. in village- Saliabhata and Part of Khasra No. 406 (2.0O nell,70, 353, 400, 401, 393, 394, 395, 396, 397, Total Raktba- 9.913 Hect. in village 1Endmpur bistrict-Raigarh (C.G.) subject to the tollowing terms & conditions. 

Terms&Conditions Terms&Conditionimited, 3400 MW Power Plant at Tamnar, District-Raigarh 
1. 

C.G.), 
M/s Jindal 

shall 
Pow 

have to abide by the CPCB Guidelines for 
at 

disposal/utilization 
Tamnar. 

of fly ash for reclamation of Low Lying areas industn shall ensure 
aisposal/utilizatior 

compliance of MoEF 
& CC GOI o.M. No. 22-13/2019-1A IlI| Dated 28.08.2019. ure compliance 

2. Vehicle 

& CC GOI O.M.anSsportaion of Ash/Bottom Ash will be equipped with GPS equipped with GPS 
system. 



3The Power Plant shall ensure that flu ash/bottom ash will be filled in areas 

Khasra no. 253/1k, 252/2, 254, 258 259, 253/1 kh, 253/2, 255/1, 252/3, Total 
Rakba- 5.155 Hect. in village Tamnar, Khasra No. 584, 427/1ad, 427/2k, 

427/2kh, 418, 1otal Rakba- 4.03 Hect. in yillage- Saliabhata and part of Khasra 

No. 406 (2.043 Hec), 398, 399, 400, 401, 393, 394, 395, 396, 397, Total Rakba-

9.913 Hect. in village- Tehlirampur, District-Raigarh (C.G.). 
4. The transportation of fly ash/Bottom ash shall be fully covered vehicle or by 

tarpaulin, during lifting of ash from the ash pond to low lying areas or the 

concerned village. 
5. Industry shall dispose off fly ash/hottom ash only upto current ground level, i 

found above ground level EC will be imposed to the industry 
6. Proper water sprinkling activities shall be done on haul road and transportation 

road by dumping of fly ash in the aforesaid areas for mitigation of air pollution 
7. After filling fly ash the low-lying areas shall be covered by 500 mm topsoil. 

8. Industry shall not cut/damage the tree in the land of Khasra no. 584, village 

Saliabhata, District-Raigarh (C.G.). 
9. After completion of fly ash filling work in low lying area, Industry shall submit 

Work-Completion Certificate to Chhattigarh Environment Conservation Board, 

Raigarh. 
10.M/s Jindal Power Limited, 3400 MW Power Plant at Tamnar, District-Raigarh 

(C.G.) Shall have to abide by the guidelines of the Central Coverment/State 
Government regarding fly ash utilization issued from time to time. 

11.The issuance of this NOC does not convey and property rights in either real or 

personal property, or any exclusive privileges, nor does it authorize any injury to 
private property or any invasion of personal rights, nor any infringement of 

Central/State laws or regulations. 
12.The above NOC shall be revoke, if any conditions are violated by the M/s Jindal 

Power Limited, 3400 MW Power Plant at Tamnar, District-Raigarh (C.G.) with 

immediate effect. 

This "No Objection Certificate" is being issued only for the purpose of ash filling 

in low-lving areas of aforesaid Knasra NoS. mentiones in above and this shall not 

be treated as consent unoer wdter revention and Contorl of Pollution) Act, 
1974 and Air (Prevention and Contorl ot Pollution) Act 1981. 

Regional Officer 
Raigarh, Date. Endt. No. 

/RO/TS/CECB/2021 

Copy To 
1 The Member Secretary, C.o tVirnnent Conservation Board, Raipur for 

information please. 
2. Collector, Raigarh, District-Raigarh Tor intormation please. 

Regiorfal Officer 
C.G. Envirnment Conservation Board, 

Raigarh (C.G.) 



REGIONAL OFFICE 
CHHATTISGARH ENVIRONMENT CONSERVATION BOARD, 

T.V. TOWER ROAD, RAIGARH (C.6.) 
Raigarh, Date No /RO/TS/CECB/2021 

10. 
M/s Jindal Power Ltd, 
Tamnar, District- Raigarh (C.G.) 

Subject No Objection Certificate for ash filling in low lying area/in stowing or 

Abandoned mines/Quarries with pond ash/Fly Ash. 

CPCB Guidelines for disposal/utilization of fly ash for reclamation of 

Low lying Areas and in stowing of Abandoned mines/Quarries. 

MoEF & CC GOI O.M. No. 22-13/2019-1.A.Ill dated 28.08.2019. 

Head Ofice, Nawa Raipur Atal Nagar Raipur, letter no. 8332 dated 

12.12.2020. 

Ref. 1. 

2 

Collector order letter dated 22.07.2021. 

Your application dated 28.09.2021. 

--00----

With reference to the above, commitee formed by Collector Raigarh has 

examined the proposal in details submitted by you having areas Khasra No. 274, 276, 
277, 279, 291, 293, 294, 295, 296 & 278, Total Rakba- 4.680 Hect. in Village-

Tehlirampur, Tamnar. Proposal submitted by you for ash filling in Private land the 

Regional Office, Raigarh has No Objection for ash filling work in the low-lying areas/ 

Abandoned mines/Quarries situted in Khasra No. 274, 276, 277, 279, 291, 293, 294, 

295, 296 & 278, Total Rakba- 4.680 Hect. in Village-Tehlirampur, Tamnar, District-

Raigarh (C.G.) for quantity 1,00,000 MT subject to the following terms & conditions. 

Terms& Conditions 
1. M/s Jindal Power Ltd. 3400 MW Power Plant at Tamnar, District- Raigarh (C.G.) shall 

have to abide by the CPCB Guidelines for disposal/utilization of fly ash for 

reclamation of Low Lying areas industry shall ensure compliance of MoEF & CC GOI 

O.M. No. 22-13/2019-1A. I11 Dated 28.08.2019 in case of violation, EC will be 

imposed to the industry. 

2. Vehicle used for transportaion of FlyAsh/Bottom Ash will be equipped with GPS 

system. 

3. The Power Plant shall ensure that fly ash/bottom ash will be filled in areas Khasra 

No. 274, 276, 277, 279, 291, 293, 294, 295, 296 & 278, Total Rakba- 4.680 Hect. in 

Village-Tehlirampur, Tamnar, District-Raigarh (C.G.) 

4. The transportation of tly ash/Bottom ash shall be fully covered vehicle or by 

tarpaulin, during lifting of ash from the ash pond to low lying areas/Abandoned 

mines/Quarries of the concerned village 



5. Industry shall dispose off fly ash/bottom ash only upto current grournd ievel, in case 

of violation, EC will be imposed to the industry. 

6. Proper water sprinkling activities shall be done on haul road and transportation 

road by dumping of fly ash in the aforesaid areas for mitigation of air pollution. 

7. After filling fly ash the low-lying areas shall be covered by 500 mm topsoil. 

8. After completion of fly ash filling work in low lying area, Industry shall submit Work 

Completion Certificate to Chhattigarh Environment Conservation Board, Raigarh. 
9. Industry shall install appropriate No. of piezometers in the proposed fly ash disposal 

area. 
10. Industry shall not cut/damage the tree in the proposed land of village- Tehlirampur, 

Tamnar, District-Raigarh (C.G.) 
11. Industry shall submit details (Quantity of fly ash & Bill T of transportaion) of fly ash 

transported to Khasra No. 274, 276, 277, 279, 291, 293, 294, 295, 296 & 278, Total 

Rakba- 4.680 Hect. in Village-Tehlirampur, Tamnar, District-Raigarh (C.G.) every 15 

days. 
12. M/s Jindal Power Ltd. at Tamnar, District- Raigarh (C.G.) shall have to abide by the 

guidelines of the Central Goverment/State Government regarding fly ash utilization 

issued from time to time. 

13. The issuance of this NOC does not convey and property rights in either real or 

personal property, or any exclusive privileges, nor does it authorize any injury to 

private property or any invasion of personal rights, nor any infringement of 

Central/State laws or regulations. 

14. The above NOC shall be revoke, if any conditions are violated by the M/s Jindal 

Power Ltd. at Tamnar, District- Raigarh (C.G.) with immediate effect. 

This "No Objection Certificate" is being issued only for the purpose of ash 

filling in low-lying areas of aforesaid Khasra Nos. mentiones in above and this 

shall not be treated as consent under Water (Prevention and Control of 

Pollution) Act, 1974 and Air (Prevention and Control of Pollution) Act 1981. 

Regional Officer 

C.G. Environment Conservation Board, 

ARaigarh (C.G.) 
Raigarh, Date.. Endt. No. /RO/TS/CECB/2021 

Copy To 
1. The Member Secretary, C.G. Environment Conservation Board, Raipur for 

information please. 
2. Collector District - Raigarhi r information please. 

Regional Officer 
C.G. Environment Conservation Board, 

Raigarh (Cc.G.) 
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