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PPENDIXA  

1. Feild study 

ICP data 

Table 10 the concentration of arsenic and mercury in the sediment collected from the 

mines and the reference site 

 

Table 11 the concentration of mercury and arsenic in the tissue of the frog collected from 

the mines and the reference site. 

 

Test site As (mg/kg) Hg (mg/kg) 

Reference site < 2.00 0 

Site 1 4.43 0 

Site 2 < 2.00 0 

US EPA standard ≤ 0.11 ≤ 1 

PCD Thailand standard ≤ 3.90 ≤ 23 

Sample sites  Frogs 

 Fejervarya cancrivora Fejervarya limnocharis 

 As (mg/kg) Hg (mg/kg) As (mg/kg) Hg (mg/kg) 

Reference 0 <0.018 0 <0.018 

Site 1 0 0.17 < 0.13 0.28 

Site 2 < 0.13 0.19 0 0.049 

US FDA ≤ 0.5 ≤ 1 ≤ 0.5 ≤ 1 

PCD Thailand ≤ 2.00 ≤ 0.02 ≤2.00 ≤ 0.02 
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Table 12 the  types of aberrations observed on the specimens in relation to the 

sites, the total aberrations per 100 cells in each animal, the number of cells with 

chromosomal aberrations, percentage aberrations, average percentage per species 

per site  and the comparison of each site with the control. 

Species 

Types of aberrations     
F

 

D
 

S
C

B
 

IS
C

B
 

S
C

G
 

IS
C

G
 

T
B

 

IT
B

 

C
B

 Total N1 % A% 

Ref               

A 
0 0 3 0 0 0 0 0 0 3 3 3 

2.5 ± 0.71 
1 0 1 0 1 0 0 0 0 3 2 2 

B 
1 0 0 0 1 0 0 0 0 2 1 1 

2 ± 1.414 
2 0 4 0 2 0 0 0 0 2 3 3 

Total 4 0 8 0 4 0 0 0 0 10 9 9  

P-Value 0.698 

S1              

A 
6 3 5 0 4 2 2 0 19 41 19 19 

13 ± 8.485 
1 0 2 0 2 0 1 0 14 20 7 7 

B 
9 4 3 0 3 0 1 4 17 41 25 25 

18 ± 9.899 
4 8 0 9 0 0 3 0 0 24 11 11 

Total 20 15 10 9 9 2 7 4 50 126 62 62  

P-Value 0.014* 0.047* 0.641 

S2     

A 
4 3 0 0 1 0 1 0 1 10 6 6 

7 ± 1.414 
5 1 2 0 1 0 1 1 4 15 8 8 

B 
4 3 6 0 6 0 0 1 5 25 10 10 

5.5 ± 6.36 
0 1 0 0 1 0 0 0 0 2 1 1 

Total 13 8 8 0 9 0 2 2 10 52 25 25  

P-Value 0.107 0.138 0.775 

α = 0.05 *  

A = F. limnocharis, B =  F. cancrivora 

N 1 = Number of cells with chromosomal aberrations 

% = Percentage aberration 

A% = Average percentage per species in each site 
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Figure 58 ICP OES report of the sediment samples form the reference site. 
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Figure 59 ICP OES report of the sediment samples form site 1. 
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Figure 60 ICP OES report of the sediment samples form site 2. 
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Figure 61 ICP OES report of the frog tissue samples form the reference site. (FL) 
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Figure 62 ICP OES report of the frog tissue samples form the reference site. (FC) 
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Figure 63 ICP OES report of the frog tissue samples form site 1. (FC) 
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Figure 64 ICP OES report of the frog tissue samples form site 1. (FL) 
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Figure 65 ICP OES report of the frog tissue samples form site 2. (FC) 
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Figure 66 ICP OES report of the frog tissue samples form site 3. (FL) 
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Raw Data 

Table 13 raw data sheets for the sites and the species for the field study 

C= reference site, S1= sie 1, S2= site 2 

FL = F. limnocharis, FC =  F. cancrivora 
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F D SCB ISCB SCG ISCG TB ITB CB  

            0 
            0 

6.4 img_0095 1   1       1 
 img_0102 2   1       1 
 img_0144 3   1       1 
            0 
   0 0 3 0 0 0 0 0 0 3 

c fl 
   F D SCB ISCB SCG ISCG TB ITB CB  

            0 
            0 

6.4 img_0095 1   1       1 
 img_0102 2   1       1 
 img_0144 3   1       1 
            0 
   0 0 3 0 0 0 0 0 0 3 

c fc 
   F D SCB ISCB SCG ISCG TB ITB CB  

8.1 img_0738 1 1    1     2 

8.2 img_1036           0 
 img_1046           0 
            0 
   1 0 0 0 1 0 0 0 0 2 

c fc 

   F D SCB ISCB SCG ISCG TB ITB CB  

9.1 img_0760 1   1       1 

9.4 img_0015 2 1         1 

 img_0018           0 

   1 0 1 0 0 0 0 0 0 2 

S1 fl 
   F D SCB ISCB SCG ISCG TB ITB CB  

1.1  0          0 

1.2 img_0844 1 2        3 5 
 img_0847 2   1      1 2 
 img_0848 3  1   2 2    5 
 img_0854 4 1  1       2 
 img_0856 5   2       2 
 img_0858 6     1    1 2 
 img_0860 7 1         1 
 img_0862 8         1 1 

1.3 img_0003 9   1       1 
 img_0010 10         1 1 
 img_0013 11     1     1 
 img_0022 12         1 1 
 img_0027 13       1   1 
 img_0041 14         5 5 

1.4 img_0999 15 1        2 3 
 img_1002 16  1        1 
 img_1029 17       1  3 4 
 img_1034 18 1        1 2 
 img_1036 19  1        1 
   6 3 5 0 4 2 2 0 19 41 

S1 fl 
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   F D SCB ISCB SCG ISCG TB ITB CB  

2.1 2 site 2.1-9649 1     1    5 6 
 2 site 2.1-9657 2         3 3 
 2 site 2.1-9653 3          0 

2.2 img_0870 4 1  1    1  2 5 

2.3 img_0051 5         1 1 

2.4 img_1056 6     1     1 
 img_1057 7   1      3 4 
   1 0 2 0 2 0 1 0 14 20 

S1 fc 
   F D SCB ISCB SCG ISCG TB ITB CB  

3.1  0          0 
 img_9662 1   1  2     3 
 img_9676 2  1        1 
 img_9677 3 1  1       2 
 img_9688 4  1   1     2 
 img_9698 5 5         5 
 img_9779 6  1   1  1   3 
 img_9789 7 1        1 2 

3.2 img_0887 8     1  1   2 
 img_0908 9     1 1    2 
 img_0911 10   2       2 
 img_0931 11 2    1     3 
 img_0944 12         1 1 
 img_0953 13   1  1     2 
 img_0963 14         7 7 
 img_0970 15     2     2 
 img_0974 16          0 

3.3 img_0030 17 2 1       3 6 
 img_0044 18         2 2 
 img_0047 19 1        3 4 
 img_0058 20     1     1 
 img_0068 21   1       1 

3.4 img_1070 22 3         3 
 img_1072 23         2 2 
 img_1091 24         1 1 
 img_1093 25 1  1       2 
   16 4 7 0 11 1 2 0 20 61 

S1 fc 
   F D SCB ISCB SCG ISCG TB ITB CB  

4.1  0           

 img_9953 1   1      2 3 

4.2 img_0023 2 1  1       2 

4.3 img_0010 3 1  3       4 
 img_0032 4 1  2       3 

4.4 img_0034 5         1 1 
 img_0040 6 1  1       2 
 img_0047 7 3        1 4 
  8          0 
 img_0058 9      3    3 
  10          0 
 img_0065 11 1  1       2 
   8 0 9 0 0 3 0 0 4 24 

S1 fc 
   F D SCB ISCB SCG ISCG TB ITB CB  

5.1 img_0001 1  1        1 
 img_0006 2         1 1 
 img_0029 3  1        1 
 img_0092 4 1        1 2 
 img_0118 5         5 5 

5.2 img_9991 6  1        1 
 img_0012 7 1  1       2 
 img_0015 8 1       3  4 
 img_0026 9     1     1 
 img_0051 10 1       1  2 

5.3 img_0022 11         1 1 
 img_0024 12  1        1 
 img_0028 13 1  1      2 4 
 img_0029 14 1      1  1 3 
 img_0049 15 1    1    1 3 
 img_0098 16 1    1     2 
 img_0124 17         1 1 
 img_0127 18         1 1 

5.4 img_0085 19         1 1 
 img_0143 20         1 1 
 img_0188 21         1 1 
 img_0208 22 1  1       2 
   9 4 3 0 3 0 1 4 17 41 
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S2 fl 
   F D SCB ISCB SCG ISCG TB ITB CB  

check img_1092 1 2 1       1 4 
 img_1093 2     1     1 
 img_1094 3 1 1        2 

12.3 img_0334 4  1        1 

12.4 img_0001 5 1         1 
 img_0003 6       1   1 
   4 3 0 0 1 0 1 0 1 10 

S2 fl 
   F D SCB ISCB SCG ISCG TB ITB CB  

13.1 img_0815 1 1        1 2 
 img_0816 2   1       1 
 img_0822 3        1  1 

13.3 img_0007 4   1  1     2 
 img_0015 5  1        1 

13.4 img_0013 6 2        2 4 
 img_0017 7 1        1 2 
 img_0018 8 1      1   2 
   5 1 2 0 1 0 1 1 4 15 

S2 fc 

   F D SCB ISCB SCG ISCG TB ITB CB  

14.1 img_0012 1 1  1      1 3 

 img_0015 2 2  1  1    1 5 

 img_0021 3   2     1 1 4 

14.2 img_0004 4     1     1 

 img_0005 5     2     2 

14.3 img_0345 6 1 1   1     3 

 img_0349 7         2 2 

14.5 img_0023 8   1  1     2 

 img_0024 9  1 1       2 

 img_0025 10  1        1 

   4 3 6 0 6 0 0 1 5 25 

S2 fc 
   F D SCB ISCB SCG ISCG TB ITB CB  

 img_0026 3  1   1     2 
   0 1 0 0 1 0 0 0 0 2 
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2. Acute experiment 

Table 14 average number of the total and the percentage aberrations pre trial 

  

Aberration 

    

Concentration 
mg/l 

# F M D SCB ISCB SCG ISCG TB ITB CB RC P C T % 

0 A 1 0 0 1 0 0 0 0 0 2 0 0 0 4 2 
B 0 0 0 2 0 0 0 0 0 0 0 0 0 2 2 

Average 3.0 2.0 
Standard deviation 1.4 0.0 
Standard error 1.0 0.0 
95% confidence interval 2.0 0.0 

0.5 A 1 0 0 0 0 0 0 0 0 1 1 1 0 4 6 
B 2 1 0 0 0 0 0 1 0 0 0 0 0 4 4 

Average 4.0 5.0 
Standard deviation 0.0 1.4 
Standard error 0.0 1.0 
95% confidence interval 0.0 2.0 
P= 0.5 0.2048 

1 A 1 2 0 1 0 1 0 0 0 1 1 0 0 7 10  
B 1 1 0 0 0 0 0 0 0 0 0 3 1 6 10 

Average 6.5 10.0 
Standard deviation 0.7 0.0 
Standard error 0.5 0.0 
95% confidence interval 1.0 0.0 
P= 0.089 … 

1.5 A 2 2 0 2 0 0 0 1 0 2 1 0 0 10 14  
B 2 1 0 0 0 0 0 1 0 1 1 1 0 7 12 

Average 8.5 13.0 
Standard deviation 2.1 1.4 
Standard error 1.5 1.0 
95% confidence interval 2.9 2.0 
P= 0.0927 0.057 

2 A 1 2 0 0 0 0 0 0 0 1 4 0 1 9 10  
B 0 4 0 0 0 0 0 1 0 0 8 0 0 13 18 

Average 11.0 14.0 
Standard deviation 2.8 5.7 
Standard error 2.0 4.0 
95% confidence interval 3.9 7.8 
P= 0.07 0.205 

α = 0.05 
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Table 15 raw data for the acute experiment.  

species, hoplobatrachus rugulosus 
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F  M D  SCB ISCB SCG ISCG TB ITB CB RC P C  T 

1 img_0043.jpg  1 
  

1 
     

2 
   

4    
1 0 0 1 0 0 0 0 0 2 0 0 0 4 

B 0    
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P C  2 

2 IMG_0122_1 
    

2 
         

2    
0 0 0 2 0 0 0 0 0 0 0 0 0 2 

0.5 A    
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P C  

 

                 

 
IMG_0063.JPG   1 

           
1 

 
1 

B1 IMG_0079.JPG   2 1 
            

1  
IMG_0098.JPG   3 

         
1 1 

  
2    

1 0 0 0 0 0 0 0 0 1 1 1 0 4 

0.5 B    
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P C  

 

1 IMG_0014.JPG   1 2 1 
           

3  
IMG_0044.JPG   2 

       
1 

     
1    

2 1 0 0 0 0 0 1 0 0 0 0 0 4 

1 A    
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P C  

 

1 IMG_0081.JPG 1 
 

1 
        

1 
  

2  
IMG_0099.JPG 2 

 
1 

           
1  

IMG_0100.JPG 3 
   

1 
 

1 
       

2  
IMG_0105.JPG 4 

         
1 

   
1  

IMG_0072.JPG 5 1 
            

1    
1 2 0 1 0 1 0 0 0 1 1 0 0 7 

1 B    
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P C  

 

1 IMG_0004.JPG 1 
           

1 
 

1  
IMG_0012.JPG 2 

           
1 

 
1 

2 IMG-0560 3 
 

1 
           

1  
IMG_0562.JPG 4 

           
1 1 2  

IMG_0038.JPG 5 1 
            

1    
1 1 0 0 0 0 0 0 0 0 0 3 1 6 

1.5 A    
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P C  

 

1 IMG_0847.JPG 1 
       

1 
     

1  
IMG_0499.JPG 2 

 
1 

       
1 

   
2  

IMG_0501.JPG 3 1 
            

1  
IMG_0504.JPG 4 1 

        
1 

   
2  

IMG_0530.JPG 5 
   

1 
      

1 
  

2  
IMG_0534.JPG 6 

   
1 

         
1  

IMG_0540.JPG 7 
 

1 
           

1    
2 2 0 2 0 0 0 1 0 2 1 0 0 10 

1.5 B    
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P C  

 

 
IMG_0462.JPG 1 1 

        
1 

   
2  

IMG_0474.JPG 2 
 

1 
           

1  
IMG_0475.JPG 3 1 

            
1  

IMG_0436.JPG 4 
       

1 
     

1  
IMG_0440.JPG 5 

          
1 

  
1  

IMG_0450.JPG 6 
           

1 
 

1    
2 1 0 0 0 0 0 1 0 1 1 1 0 7 

2 A 
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F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P C  

 

3 
                

                 

 
IMG_0046.JPG 1 

          
2 

 
1 3  

IMG_0047.JPG 2 
 

1 
        

1 
  

2  
IMG_0060.JPG 3 

 
1 

           
1  

IMG_0067.JPG 4 
          

1 
  

1  
IMG_0089.JPG 5 1 

        
1 

   
2    

1 2 0 0 0 0 0 0 0 1 4 0 1 9 

2 B    
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P C  

 

1 IMG_0002.JPG 1 
 

1 
           

1  
IMG_0008.JPG 2 

       
1 

     
1  

IMG_000X.JPG 3 
          

1 
  

1  
IMG_0571.JPG 4 

          
1 

  
1 

2 IMG_0577.JPG 5 
          

1 
  

1  
IMG_0585.JPG 6 

 
1 

           
1  

IMG_0589.JPG 7 
          

3 
  

3  
IMG_0590.JPG 8 

 
1 

        
2 

  
3  

IMG_0591.JPG 9 
 

1 
           

1    
0 4 0 0 0 0 0 1 0 0 8 0 0 13 
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3. Chronic experiemnt 

Table 16 observed variations of aberrations from the chronic exposure to arsenic on the 

12th day. 
  

S
p

ec
im

en
 Aberration  

D
ay

 

 Concentration 

mg/l 

F
 

M
 

D
 

S
C

B
 

IS
C

B
 

S
C

G
 

IS
C

G
 

T
B

 

IT
B

 

C
B

 

R
C

 

P
 

C
 

Total 

12 0 A1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 
  A2 1 1 0 0 0 1 0 0 0 0 0 2 0 4 
  A3 2 0 0 0 0 0 0 0 0 0 0 0 0 2 
  B1 1 0 0 0 0 0 0 0 0 0 1 2 0 4 
  B2 0 0 0 0 0 0 0 0 0 0 0 1 1 1 
  B3 2 0 0 1 0 0 0 0 0 0 0 3 0 6 

Average 2.833 

Standard deviation 2.229 

95% confidence interval 1.783  
1 A1 2 1 0 0 0 0 0 1 0 1 6 5 2 18  
 A2 2 0 0 0 0 0 0 0 0 0 0 1 0 3  
 A3 2 0 0 1 0 0 0 0 0 0 0 3 0 6  
 B1 0 1 2 3 4 5 6 7 8 9 10 11 12 13  
 B2 2 1 0 1 0 0 0 0 0 0 0 0 0 4  
 B3 5 2 0 0 0 0 0 0 0 0 0 2 2 11 

Average 9.167 

Standard deviation 5.845 

95% confidence interval 4.677 

P= 0.033* 

 2 A1 5 5 0 0 0 0 0 0 0 0 5 0 1 16 
  A2 2 2 0 1 0 0 0 0 0 0 5 0 0 10 
  A3 7 2 0 2 0 0 0 0 0 2 2 1 0 16 
  B1 5 1 0 1 0 0 0 0 0 2 2 0 0 11 
  B2 6 3 0 1 0 0 0 0 0 1 0 0 3 14 
  B3 0 1 2 3 4 5 6 7 8 9 10 11 12 13 

Average 11.500 

Standard deviation 6.058 

95% confidence interval 4.847 

P= 1.7E-05* 

α = 0.05 
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Table 17 observed variations of aberrations from the chronic exposure to arsenic on the 

16th day. 

   Aberration  
D

ay
 

Concentration 

mg/l 

S
p

ec
im

en
 

F
 

M
 

D
 

S
C

B
 

IS
C

B
 

S
C

G
 

IS
C

G
 

T
B

 

IT
B

 

C
B

 

R
C

 

P
 

C
 

T
o

ta
l 

16 0 A1 1 1 0 0 0 0 0 0 0 0 1 0 0 3 

  A2 1 0 0 0 0 0 0 0 0 1 2 0 1 5 

  A3 2 0 0 0 0 0 0 0 0 0 0 0 0 2 

  B1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 

  B2 3 0 0 0 0 0 0 0 0 0 0 0 0 3 

  B3 1 1 0 1 0 0 0 0 0 0 0 0 0 3 

Average 2.833 

Standard deviation 1.329 

95% confidence interval 1.064 
 1 A1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

  A2 17 10 0 2 0 0 0 0 0 4 3 0 1 37 

  A3 11 3 0 0 0 0 0 0 0 1 6 0 2 23 

  B1 2 2 0 0 0 0 0 0 0 0 3 0 0 7 

  B2 2 0 0 2 1 0 0 1 0 2 2 0 1 11 

  B3 7 5 0 3 0 0 0 0 0 4 7 0 0 26 

Average 17.333 

Standard deviation 13.721 

95% confidence interval 10.979 

P= 0.049* 
 2 A1 11 8 0 0 0 0 0 0 0 5 2 0 1 27 

  A2 15 12 0 0 0 0 0 0 0 4 8 1 0 40 

  A3 20 0 0 0 0 0 0 0 0 9 7 0 0 48 

  B1 6 7 0 2 0 0 0 0 0 2 7 1 2 27 

  B2 6 2 1 7 0 2 0 0 0 4 2 1 0 25 

  B3 12 2 0 2 1 1 0 0 0 6 2 3 0 29 

Average 32.667 

Standard deviation 9.223 

95% confidence interval 7.380 

P= 0.0005* 

α = 0.05 
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Table 18 observed variations of aberrations from the chronic exposure to arsenic on the 

20th day. 

   Aberration  
D

ay
 Concentratio

n mg/l 

S
p

ec
im

en
 

F
 

M
 

D
 

S
C

B
 

IS
C

B
 

S
C

G
 

IS
C

G
 

T
B

 

IT
B

 

C
B

 

R
C

 

P
 

C
 

T
o
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l 

20 0 
A

1 
1 1 0 0 0 0 0 0 0 0 0 0 0 2 

  A

2 
0 2 0 0 0 0 0 0 0 0 1 1 0 4 

  A

3 
4 0 0 0 0 0 0 0 0 0 0 1 0 5 

  B

1 
0 0 0 1 0 0 0 0 0 1 0 1 0 3 

  B

2 
1 0 0 1 0 0 0 0 0 0 0 0 0 2 

  B

3 
0 0 0 2 0 0 0 0 0 1 0 0 0 3 

Average 3.167 

Standard deviation 1.169 

95% confidence interval 0.935 

 1 
A

1 
25 4 0 0 0 0 0 0 0 6 1 0 0 36 

  A

2 
5 1 0 2 0 0 0 0 0 0 0 0 0 8 

  A

3 
6 2 0 3 0 1 0 0 0 2 3 0 0 17 

  B

1 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 

  B

2 
16 2 0 3 0 1 1 0 0 4 1 0 0 28 

  B

3 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Average 14.833 

Standard deviation 14.919 

95% confidence interval 11.937 

P= 0.114 

 2 
A

1 
18 2 0 0 0 0 0 0 0 7 4 0 1 32 

  A

2 
12 2 0 7 0 0 0 0 0 1 3 1 1 27 

  A

3 
15 3 0 3 0 1 0 0 0 2 1 0 0 25 

  B

1 
18 2 0 6 0 0 0 1 0 7 1 0 0 35 

  B

2 
16 0 0 5 0 4 0 1 0 5 0 1 0 32 

  B

3 
14 0 0 2 0 0 0 0 0 7 2 0 0 25 

Average 29.333 

Standard deviation 4.227 

95% confidence interval 3.382 

P= 6.44E-06* 

α = 0.05  
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Table 19 raw data for the chronic experiment. 

 

species, hoplobatrachus rugulosus 

A 0 
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D12A1 0mg/l 
   

F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P  C  T  

3 IMG_0051.JPG 1 
     

1 
        

   
0 0 0 0 0 1 0 0 0 0 0 0 0 0 

D12A2 0 mg/l    
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P  C  T  

1 IMG_0031.JPG 1 
     

1 
       

1 

1.1 IMG_0037.JPG 2 1 
            

1  
IMG_0038.JPG 3 

           
1 

 
1  

IMG_0039.JPG 4 
           

1 
 

1    
1 0 0 0 0 1 0 0 0 0 0 2 0 4 

D12A3 0 mg/l    
F  M D  SCB ISCB SCG ISCG TB ITB CB RC P  C  T   

IMG_0005.JPG 1 1 
            

1  
IMG_0053.JPG 2 1 

            
1  

 
 

2 0 0 0 0 0 0 0 0 0 0 0 0 2 

D12B1 0 mg/l  
 

 
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P  C  T   

IMG_0291.JPG 1 1 
            

1  
IMG_0295.JPG 2 

           
1 

 
1  

IMG_.JPG 3 
          

1 1 
 

2  
 

 
1 0 0 0 0 0 0 0 0 0 1 2 0 4 

D12B2 0 mg/l  
 

 
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P  C  T   

IMG_0233.JPG 1 
           

1 1 1  
 

 
0 0 0 0 0 0 0 0 0 0 0 1 1 1 

D12B3 0 mg/l  
 

 
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P  C  T  

1.1 IMG_0214.JPG 1 1 
          

1 
 

2  
IMG_0215.JPG 2 

           
1 

 
1  

IMG_0080.JPG 3 
   

1 
         

1  
IMG_0180.JPG 4 

           
1 

 
1 

2 IMG_0181.JPG 5 1 
            

1  
 

 
2 0 0 1 0 0 0 0 0 0 0 3 0 6 

D12A1 1mg/l  
 

 
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P  C  0 

1.1 IMG_0036.JPG 1 
          

1 
  

1  
IMG_0038.JPG 2 

       
1 

     
1  

IMG_0039.JPG 3 1 1 
       

1 
   

3  
IMG_0046.JPG 4 

          
1 

  
1  

IMG_0047.JPG 5 
           

1 
 

1  
IMG_0051.JPG 6 

          
1 1 

 
2 

2.2 IMG_0053.JPG 7 
          

1 
 

1 2  
IMG_0060.JPG 8 

          
1 

 
1 2  

IMG_0061.JPG 9 1 
            

1  
IMG_0062.JPG 10 

           
1 

 
1 

3.3 IMG_0069.JPG 11 
           

1 
 

1  
IMG_0073.JPG 12 

          
1 

  
1  

IMG_0076.JPG 13 
           

1 
 

1  
 

 
2 1 0 0 0 0 0 1 0 1 6 5 2 18 

D12A2 1mg/l  
 

 
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P  C  T  

1.1 IMG_0153.JPG 1 1 
            

1  
IMG_0155.JPG 2 1 

            
1  

IMG_0160.JPG 3 
           

1 
 

1 

2.2  
 

2 0 0 0 0 0 0 0 0 0 0 1 0 3 

D12A3 1mg/l 
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F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P  C  T  

1.1 IMG_0084.JPG 1 
           

1 
 

1  
IMG_0094.JPG 2 1 

            
1  

IMG_0102.JPG 3 1 
            

1  
IMG_0116.JPG 4 

           
1 

 
1  

IMG_0122.JPG 5 
   

1 
         

1  
IMG_0126.JPG 6 

           
1 

 
1  

IMG_.JPG 
 

2 0 0 1 0 0 0 0 0 0 0 3 0 6 

D12B1 1mg/l 

D12B2 1mg/l  
 

 
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P  C  T  

1.1 IMG_0072.JPG 1 1 
            

1  
IMG_0080.JPG 2 

   
1 

         
1  

IMG_0005.JPG 3 
 

1 
           

1 

2.2 IMG_0019.JPG 4 1 
            

1  
 

 
2 1 0 1 0 0 0 0 0 0 0 0 0 4 

D12B3 1mg/l  
 

 
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P  C  T  

1.1 IMG_0024.JPG 1 1 
            

1  
IMG_0025.JPG 2 1 

            
1  

IMG_0045.JPG 3 1 
            

1  
IMG_0063.JPG 4 1 

            
1  

IMG_0062.JPG 5 
           

1 1 2  
IMG_0070.JPG 6 

           
1 1 2  

IMG_0071.JPG 7 
 

1 
           

1  
IMG_0078.JPG 8 1 1 

           
2  

IMG_.JPG 
 

5 2 0 0 0 0 0 0 0 0 0 2 2 11 

D12A1 2mg/l  
 

 
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P  C  T  

1.1 IMG_0316.JPG 1 
 

1 
           

1  
IMG_0318.JPG 2 

 
1 

           
1  

IMG_0319.JPG 3 
 

1 
        

1 
  

2  
IMG_0320.JPG 4 

 
1 

        
1 

  
2  

IMG_0322.JPG 5 1 
            

1  
IMG_0328.JPG 6 

 
1 

        
1 

 
1 3  

IMG_0335.JPG 7 
          

1 
  

1  
IMG_0336.JPG 8 1 

         
1 

  
2  

IMG_0342.JPG 9 1 
            

1  
IMG_0346.JPG 10 1 

            
1  

IMG_0347.JPG 11 1 
            

1  
 

 
5 5 0 0 0 0 0 0 0 0 5 0 1 16  

IMG_.JPG 
               

D12A2 2mg/l  
 

 
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P  C  T  

1.1 IMG_0287.JPG 1 1 
            

1  
IMG_0288.JPG 2 

          
1 

  
1  

IMG_0296.JPG 3 
 

1 
 

1 
      

1 
  

3 

2.2 IMG_0303.JPG 4 
 

1 
        

2 
  

3  
IMG_0310.JPG 5 

          
1 

  
1  

IMG_0313.JPG 6 1 
            

1  
 

 
2 2 0 1 0 0 0 0 0 0 5 0 0 10 

D12A3 2mg/l  
 

 
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P  C  T  

1.1 IMG_0213.JPG 1 1 
         

1 
  

2  
IMG_0215.JPG 2 

         
1 

   
1  

IMG_0216.JPG 3 
           

1 
 

1  
IMG_0228.JPG 4 

         
1 

   
1  

IMG_0229.JPG 5 1 
            

1  
IMG_0232.JPG 6 

   
1 

         
1  

IMG_0235.JPG 7 1 
            

1  
IMG_0239.JPG 8 1 1 

        
1 

  
3  

IMG_0249.JPG 9 1 
  

1 
         

2 

2.2 IMG_0256.JPG 10 1 
            

1  
IMG_0257.JPG 11 1 1 

           
2  

 
 

7 2 0 2 0 0 0 0 0 2 2 1 0 16 

D12B1 2mg/l  
 

 
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P  C  T 

1 IMG_0153.JPG 1 1 
            

1  
IMG_0156.JPG 2 1 

  
1 

     
1 

   
3  

IMG_0137.JPG 3 
          

1 
  

1  
IMG_0177.JPG 4 1 

            
1  

IMG_0181.JPG 5 1 
            

1  
IMG_0198.JPG 6 

 
1 

           
1  

IMG_0203.JPG 7 
          

1 
  

1  
IMG_0204.JPG 8 1 

        
1 

   
2  

IMG_.JPG 
 

5 1 0 1 0 0 0 0 0 2 2 0 0 11 

D12B2 2mg/l  
 

 
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P  C  T  
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1 IMG_0103.JPG 1 1 
            

1  
IMG_0107.JPG 2 

   
1 

         
1 

1.1 IMG_0088.JPG 3 1 
            

1 

2 IMG_0116.JPG 4 
 

1 
          

1 2  
IMG_0117.JPG 5 

 
1 

          
1 2  

IMG_0119.JPG 6 
 

1 
          

1 2  
IMG_0121.JPG 7 1 

            
1  

IMG_0129.JPG 8 1 
        

1 
   

2  
IMG_0136.JPG 9 1 

            
1 

3 IMG_0144.JPG 10 1 
            

1  
 

 
6 3 0 1 0 0 0 0 0 1 0 0 3 14 

D20A1 0mg/l  
 

 
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P  C  T   

IMG_0382.JPG 1 
 

1 
        

1 
  

2  
IMG_0388.JPG 2 1 

            
1  

 
 

1 1 0 0 0 0 0 0 0 0 1 0 0 3 

D20A2 0mg/l  
 

 
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P  C  T   

IMG_0327.JPG 1 
          

1 
 

1 2  
IMG_0330.JPG 2 1 

            
1  

IMG_0336.JPG 3 
          

1 
  

1  
IMG_0348.JPG 4 

         
1 

   
1  

 
 

1 0 0 0 0 0 0 0 0 1 2 0 1 5 

D20A3 0mg/l  
 

 
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P  C  0  

IMG_0255.JPG 1 1 
            

1  
IMG_0265.JPG 2 1 

            
1  

 
 

2 0 0 0 0 0 0 0 0 0 0 0 0 2 

D20B1 0mg/l  
 

 
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P  C  T   

IMG_0541.JPG 1 1 
            

1  
IMG_.JPG 

 
1 0 0 0 0 0 0 0 0 0 0 0 0 1 

D20B2 0mg/l  
 

 
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P  C  T   

IMG_0427.JPG 1 1 
            

1  
IMG_0440.JPG 2 1 

            
1  

IMG_0442.JPG 3 1 
            

1  
 

 
3 0 0 0 0 0 0 0 0 0 0 0 0 3 

D20B3 0mg/l  
 

 
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P  C  T   

IMG_0478.JPG 1 
 

1 
           

1  
IMG_0484.JPG 2 

   
1 

         
1  

IMG_0494.JPG 3 1 
            

1  
 

 
1 1 0 1 0 0 0 0 0 0 0 0 0 3 

D20A1 1mg/l 

D20A2 1mg/l  
 

 
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P  C  T   

IMG_0003.JPG 1 
          

1 
  

1  
IMG_0004.JPG 2 1 

            
1  

IMG_0005.JPG 3 1 
            

1  
IMG_0009.JPG 4 1 

            
1  

IMG_0012.JPG 5 1 1 
           

2  
IMG_0016.JPG 6 1 

            
1  

IMG_0017.JPG 7 1 
         

1 
  

2  
IMG_0021.JPG 8 1 

            
1  

IMG_0023.JPG 9 
 

1 
           

1  
IMG_0024.JPG 10 

 
1 

           
1  

IMG_0026.JPG 11 
             

0  
IMG_0027.JPG 12 

          
1 

  
1  

IMG_0029.JPG 13 1 1 
 

1 
     

1 
   

4  
IMG_0035.JPG 14 1 

            
1  

IMG_0037.JPG 15 1 1 
           

2  
IMG_0039.JPG 16 1 

        
1 

   
2  

IMG_0042.JPG 17 
   

1 
         

1  
IMG_0043.JPG 18 1 

            
1  

IMG_0045.JPG 19 1 1 
       

1 
   

3  
IMG_0048.JPG 20 

 
1 

          
1 2  

IMG_0049.JPG 21 1 
            

1  
IMG_0051.JPG 22 1 

        
1 

   
2  

IMG_0057.JPG 23 1 
            

1  
IMG_0059.JPG 24 

 
1 

           
1  

IMG_0060.JPG 25 1 1 
           

2  
IMG_0061.JPG 26 

 
1 

           
1  

IMG_.JPG 
 

1

7 

10 0 2 0 0 0 0 0 4 3 0 1 37 

D16A3 1mg/l  
 

 
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P  C  T   

IMG_0189.JPG 1 1 
            

1 
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IMG_0192.JPG 2 1 

            
1  

IMG_0196.JPG 3 1 1 
           

2  
IMG_0202.JPG 4 1 

         
1 

  
2  

IMG_0203.JPG 5 1 
            

1  
IMG_0209.JPG 6 1 1 

        
1 

  
3  

IMG_0218.JPG 7 
 

1 
        

1 
  

2  
IMG_0220.JPG 8 1 

            
1  

IMG_0224.JPG 9 
          

1 
 

1 2  
IMG_0227.JPG 10 1 

            
1  

IMG_0231.JPG 11 1 
            

1  
IMG_0232.JPG 12 

         
1 

   
1  

IMG_0237.JPG 13 1 
         

1 
  

2  
IMG_0241.JPG 14 

          
1 

 
1 2  

IMG_0244.JPG 15 1 
            

1  
 

 
1

1 

3 0 0 0 0 0 0 0 1 6 0 2 23 

D16B1 1mg/l  
 

 
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P  C  T   

IMG_0129.JPG 1 
 

1 
        

1 
  

2  
IMG_0150.JPG 2 1 

         
1 

  
2  

IMG_0175.JPG 3 
 

1 
           

1  
IMG_0177.JPG 4 

          
1 

  
1  

IMG_0183.JPG 5 1 
            

1  
IMG_.JPG 

 
2 2 0 0 0 0 0 0 0 0 3 0 0 7 

D16B2 1mg/l  
 

 
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P  C  T  

2 IMG_0462.JPG 1 
   

1 
         

1  
IMG_0469.JPG 2 

   
1 

         
1  

IMG_0471.JPG 3 1 
            

1  
IMG_0473.JPG 4 

       
1 

     
1 

3 IMG_0423.JPG 5 
          

1 
 

1 2  
IMG_0432.JPG 6 

    
1 

        
1  

IMG_0433.JPG 7 
         

1 
   

1  
IMG_0446.JPG 8 

         
1 

   
1  

IMG_0449.JPG 9 1 
         

1 
  

2  
 

 
2 0 0 2 1 0 0 1 0 2 2 0 1 11 

D16B3 1mg/l  
 

 
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P  C  T   

IMG_0067.JPG 1 
 

1 
        

1 
  

2  
IMG_0070.JPG 2 

          
1 

  
1  

IMG_0072.JPG 3 
 

1 
        

2 
  

3  
IMG_0073.JPG 4 1 

  
1 

     
1 

   
3  

IMG_0078.JPG 5 1 1 
       

1 
   

3  
IMG_0048.JPG 6 1 

            
1  

IMG_0094.JPG 7 
   

1 
     

1 
   

2  
IMG_0103.JPG 8 1 

        
1 1 

  
3  

IMG_0113.JPG 9 1 
            

1  
IMG_0114.JPG 10 1 

            
1 

2 IMG_0116.JPG 11 1 1 
        

1 
  

3  
IMG_0119.JPG 12 

 
1 

        
1 

  
2  

IMG_0125.JPG 13 
   

1 
         

1  
 

 
7 5 0 3 0 0 0 0 0 4 7 0 0 26 

D16A1 2 mg/l  
 

 
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P  C  T  

3 IMG_0007.JPG 1 1 1 
        

1 
  

3  
IMG_0020.JPG 2 1 1 

           
2  

IMG_0021.JPG 3 1 1 
       

1 
   

3  
IMG_0022.JPG 4 

 
1 

           
1  

IMG_0026.JPG 5 1 
            

1  
IMG_0034.JPG 6 

          
1 

 
1 2  

IMG_0036.JPG 7 1 1 
           

2  
IMG_0038.JPG 8 1 1 

       
1 

   
3  

IMG_0044.JPG 9 1 
            

1  
IMG_0064.JPG 10 1 

            
1  

IMG_0065.JPG 11 1 
            

1  
IMG_0066.JPG 12 1 1 

       
1 

   
3  

IMG_0068.JPG 13 1 
        

1 
   

2  
IMG_0077.JPG 14 

 
1 

       
1 

   
2  

 
 

1

1 

8 0 0 0 0 0 0 0 5 2 0 1 27 

D16A2 2mg/l  
 

 
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P  C  T  

3 IMG_001(4).JP

G 

1 1 
            

1 

 
IMG_001(18).J

PG 

2 
 

2 
           

2 

 
IMG_001(22).J

PG 

3 1 
            

1 
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IMG_001(27).J

PG 

4 1 1 
        

1 
  

3 

 
IMG_001(33).J

PG 

5 1 2 
        

1 
  

4 

 
IMG_0040.JPG 6 1 1 

        
1 

  
3  

IMG_0042.JPG 7 1 1 
        

1 
  

3  
IMG_0045.JPG 8 1 1 

       
1 1 

  
4  

IMG_0047.JPG 9 1 1 
        

1 
  

3  
IMG_0050.JPG 10 1 1 

       
1 

   
3  

IMG_0057.JPG 11 1 
        

1 
   

2  
IMG_0061.JPG 12 1 1 

       
1 1 

  
4  

IMG_0037.JPG 13 1 
         

1 1 
 

3  
IMG_0099.JPG 14 1 

            
1  

IMG_0089.JPG 15 1 1 
           

2  
IMG_0085.JPG 16 1 

            
1  

 
 

1

5 

12 0 0 0 0 0 0 0 4 8 1 0 40 

D16A3 2mg/l  
 

 
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P  C  T  

1 IMG_0100.JPG 1 
 

1 
        

1 
  

2  
IMG_0102.JPG 2 1 

            
1  

IMG_0104.JPG 3 1 1 
        

2 
  

4  
IMG_0106.JPG 4 1 1 

       
1 1 

  
4  

IMG_0107.JPG 5 1 1 
           

2  
IMG_0109.JPG 6 

 
1 

       
1 1 

  
3  

IMG_0110.JPG 7 1 
            

1  
IMG_0114.JPG 8 1 

            
1  

IMG_0119.JPG 9 1 1 
       

1 
   

3  
IMG_0120.JPG 10 

 
1 

        
1 

  
2  

IMG_0121.JPG 11 1 
        

1 
   

2  
IMG_0124.JPG 12 1 

            
1  

IMG_0126.JPG 13 1 
            

1  
IMG_0127.JPG 14 1 1 

       
1 

   
3  

IMG_0129.JPG 15 1 1 
       

1 1 
  

4  
IMG_0131.JPG 16 1 

            
1  

IMG_0132.JPG 17 1 
            

1  
IMG_0141.JPG 18 1 

            
1  

IMG_0142.JPG 19 
 

1 
           

1  
IMG_0143.JPG 20 1 

        
1 

   
2  

IMG_0145.JPG 21 
         

1 
   

1  
IMG_0146.JPG 22 1 1 

       
1 

   
3  

IMG_0149.JPG 23 1 
            

1  
IMG_0152.JPG 24 1 1 

           
2  

IMG_0163.JPG 25 1 
            

1  
IMG_.JPG 

 
2

0 

 
0 0 0 0 0 0 0 9 7 0 0 48 

D16B1 2mg/l  
 

 
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P  C  T  

2 IMG_0130.JPG 1 
 

1 
 

1 
         

2  
IMG_0136.JPG 2 

 
1 

        
1 

  
2 

3 IMG_0084.JPG 3 1 
         

1 
  

2  
IMG_0089.JPG 4 1 1 

        
1 

  
3  

IMG_0091.JPG 5 
          

1 
 

1 2  
IMG_0092.JPG 6 

   
1 

         
1  

IMG_0107.JPG 7 
 

1 
        

1 
 

1 3  
IMG_0110.JPG 8 1 1 

        
1 1 

 
4  

IMG_0114.JPG 9 
 

1 
       

1 
   

2  
IMG_0120.JPG 10 

         
1 

   
1  

IMG_0121.JPG 11 1 
            

1  
IMG_0123.JPG 12 1 

            
1  

IMG_0124.JPG 13 1 
         

1 
  

2  
IMG_0126.JPG 14 

 
1 

           
1  

 
 

6 7 0 2 0 0 0 0 0 2 7 1 2 27 

D16B2 2mg/l  
 

 
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P  C  T   

IMG_0153.JPG 1 1 
  

1 
     

1 
   

3  
IMG_0166.JPG 2 

   
1 

         
1  

IMG_0167.JPG 3 1 
  

1 
         

2  
IMG_0168.JPG 4 

   
2 

 
2 

       
4  

IMG_0171.JPG 5 
          

2 
  

2  
IMG_0174.JPG 6 2 1 

       
2 

   
5  

IMG_0175.JPG 7 
  

1 
          

1  
IMG_0177.JPG 8 1 

        
1 

   
2  

IMG_0380.JPG 9 1 
            

1  
IMG_0388.JPG 10 

   
1 

         
1  

IMG_0411.JPG 11 
   

1 
         

1  
IMG_0412.JPG 12 

 
1 

         
1 

 
2  

 
 

6 2 1 7 0 2 0 0 0 4 2 1 0 25 
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D16B3 2mg/l  
 

 
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P  C  

 

2 IMG_0474.JPG 1 1 
        

2 
   

3  
IMG_0475.JPG 2 1 

        
1 

 
1 

 
3  

IMG_0477.JPG 3 
 

1 
        

1 
  

2  
IMG_0478.JPG 4 1 

            
1  

IMG_0479.JPG 5 1 
            

1  
IMG_0483.JPG 6 

         
1 

   
1  

IMG_0490.JPG 7 
         

2 
   

2  
IMG_0492.JPG 8 1 

            
1  

IMG_0493.JPG 9 1 
            

1  
IMG_0494.JPG 10 

   
1 1 

        
2  

IMG_0497.JPG 11 
             

0  
IMG_0498.JPG 12 

   
1 

         
1  

IMG_0499.JPG 13 1 
            

1  
IMG_0505.JPG 14 1 

            
1  

IMG_0512.JPG 15 1 1 
         

1 
 

3  
IMG_0514.JPG 16 1 

            
1  

IMG_0524.JPG 17 
          

1 
  

1  
IMG_0526.JPG 18 1 

            
1  

IMG_0572.JPG 19 1 
            

1  
IMG_0533.JPG 20 

     
1 

     
1 

 
2  

 
 

1

2 

2 0 2 1 1 0 0 0 6 2 3 0 29 

D20A1 0mg/l  
 

 
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P  C  T  

1 IMG_0258.JPG 1 
 

1 
           

1  
IMG_0231.JPG 2 1 

            
1  

 
 

1 1 0 0 0 0 0 0 0 0 0 0 0 2 

D20A2 0mg/l  
 

 
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P  C  T   

IMG_0154.JPG 1 
 

1 
           

1  
IMG_0184.JPG 2 

 
1 

        
1 1 

 
3  

 
 

0 2 0 0 0 0 0 0 0 0 1 1 0 4 

D20A3 0mg/l  
 

 
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P  C  T   

IMG_0083.JPG 1 1 
            

1  
IMG_0084.JPG 2 1 

            
1  

IMG_0087.JPG 3 1 
            

1  
IMG_0090.JPG 4 

           
1 

 
1  

IMG_0091.JPG 5 1 
            

1  
 

 
4 0 0 0 0 0 0 0 0 0 0 1 0 5 

D20B1 0mg/l  
 

 
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P  C  T   

IMG_0070.JPG 1 
           

1 
 

1  
IMG_0072.JPG 2 

   
1 

     
1 

   
2  

 
 

0 0 0 1 0 0 0 0 0 1 0 1 0 3 

D20B2 0mg/l  
 

 
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P  C  T   

IMG_0276.JPG 1 
             

0  
IMG_0279.JPG 2 1 

            
1  

IMG_0292.JPG 3 
   

1 
         

1  
 

 
1 0 0 1 0 0 0 0 0 0 0 0 0 2 

D20B3 0mg/l  
 

 
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P  C  T   

IMG_0097.JPG 1 
   

1 
         

1  
IMG_0105.JPG 2 

   
1 

         
1  

IMG_0107.JPG 3 
         

1 
   

1  
 

 
0 0 0 2 0 0 0 0 0 1 0 0 0 3 

D20A1 1mg/l  
 

 
F  M  D  SCB ISCB SCG ISCG TB ITB CB RC P  C  T   

IMG_1062.JPG 1 1 
            

1  
IMG_1082.JPG 2 1 

            
1  

IMG_1096.JPG 3 1 
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