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 102,702t 43,259t 14,490t 43,110t 1,843t 34,234t 143,151m3 

 15,205t 13,504t 0t 1,101t 600t 5,068t 16,308m3 

 25,695t 21,137t 0t 3,927t 631t 8,565t 27,800m3 

 7,675t 6,225t 0t 1,125t 325t 2,558t 8,302m3 

 3,875t 2,592t 0t 975t 308t 1,292t 4,246m3 

 9,347t 7,429t 0t 1,683t 235t 3,116t 10,144m3 

 2,065t 1,299t 463t 288t 15t 688t 3,146m3 

 513t 453t 15t 45t 0t 171t 580m3 

 10,763t 7,363t 709t 2,691t 0t 3,588t 13,169m3 

 4,325t 3,165t 176t 0t 984t 1,442t 4,975m3 

 182,165t 106,426t 15,853t 54,945t 4,941t 60,722t 231,821m3 

 < > 1.14 0.35 1.00 1.10 1.80  

 

 

 

  

 
 

 
   < > 

 225t 75t 239m3 1.14 

 5,220t 1,740t 5,712m3 1.10 

 12,555t 4,185t 38,196m3 0.35 

 0t 0t 0m3 0.30 

 0t 0t 0m3 0.55 

 0t 0t 0m3 1.13 

 11,715t 3,905t 13,884m3 1.00 

 10,335t 3,445t 8,897m3 1.48 

 40,050t 13,350t 66,929m3  
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2

 

 

 

 

 

 

 

 

 

 

 

No.

No.

 

 

 

 

 

 
 

 

 

1.15 3.35m CL-CM 3.35m

 

3.85 11.15m 11.15m

-

 

1.5 4.4m 4.4m

 

2.40 15.0m CL

 

3.70 9.05m 9.05m

 

  

 

   

 
 

 /  

                             
1   
2  
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22-2 22-3 27-2 44-1 44-3 

  
 

 
  

 729  253  3,283  311  

 13  2  30  1  

 296  84  1,517  231  

 54  36  365  67  

 31  77  189  23  

 1,123  452  5,384  633  

 

,  

.

, . ,  
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22-2,22-3 27-2 44-1 44-3 

     

 

 

 
 

 

 
 

 

 
 

 

 
 

 

 

 

 

 

 

 

 

 

 1  1  0  0  0  0  0  0  0  0  

 1  1  0  0  0  0  0  0  0  0  

 

 16  56  0  0  0  0  0  0  0  0  

 16  56  0  0  0  0  0  0  0  0  

 

 2  2  0  0  1  1  1  1  0  0  

 2  2  9  7  5  5  3  3  29  29  

 1  0  39  0  0  0  0  0  0  0  

 

 

 

 

 

 

 5   5   1   0   1   

 0   0   0   0   0   

 0   2   0   0  3   

 

  

 

   

22-2,22-3 27-2 44-1 44-3 

     

 
 

 
 

 

 
 

 

 
 

 

 
 

 

 

 

 

 

 

 

 

 

 1  1  0  0  0  0  0  0  0  0  

 1  1  0  0  0  0  0  0  0  0  

 

 16  56  0  0  0  0  0  0  0  0  

 16  56  0  0  0  0  0  0  0  0  

 

 2  2  0  0  0  0  0  0  0  0  

 2  2  9  9  0  0  3  3  0  0  
 1  0  24  0  0  0  0  0  0  0  

 

 

 

 

 

 

 5   2   0   0   0   

 0   0   0   0   0   

 0   1   0   1  0   

 15.59ha 0.62ha  ha 13.27ha 

 

   

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

     

 10/4 10/30 10/4 10/30 10/4 10/30 10/4 10/30 

 78.0mm 32.0mm 58.0mm 32.5mm 127.5mm 41.5mm 127.5mm 41.5mm 

 7  8  8  6  2  2  2  2  

 23  21  24  22  21  8  21  8  

 4.910  6.076  0.699   3.222  

m3/s/k  0.037 0.038 0.044 0.048 0.518 0.611 0.157 0.377 

 

 

   

22-2,22-3 27-2 44-1 44-3 

     

 

 

 

 
 
 

 

 
 

 

 

 

 

 

/  

 0.143 0.310 0.054 0.288  0.091 0.278 

 0.121 0.186 0.054 0.208  0.018 0.100 

 0.084 0.127 0.028 0.166  0.003 0.029 

 0.031 0.061 0.004 0.119  0.001 0.001 

 0.095 0.171 0.035 0.195  0.028 0.102 

 0.084 0.127 0.028 0.166  0.003 0.029 

 

/  

10/4 0.181 0.420 0.265 0.613  0.362 0.505 

10/30 0.188 0.452 0.290 0.732  0.427 1.214 
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4  

 

. mg/L  

 

 

 

 

  

pH BOD 75  

 

 

   

22-2,22-3 27-2 44-1 44-3  

 
 

     
 

 

 

 
 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
7.4

7.8 

7.4

7.8 

7.6

7.8 

7.7

8.1 
 

7.3

8.1 

7.2

7.7 

8.1

8.2 

8.2

8.2 

8.1

8.3 

DO 

(mg/L) 
10 11 8.9 7.9  8.7 10 7.6 7.6 7.9 

BOD 

(mg/L) 
0.6 0.5 2.3 2.5  1.2 0.8    

SS 

(mg/L) 
<1 <1 4 4  <1 <1 <1 <1 <1 

 

(MPN/100mL) 
590 3,800 23,000 40,000  28,000 2,700 0 0 0 

 

(mg/L) 
0.49 0.48 2.1 2.6  0.49 0.35 0.12 0.11 0.12 

 

(mg/L) 
0.015 0.016 0.064 0.13  0.017 0.013 0.006 0.006 0.006 

COD 

(mg/L) 
0.9 0.8 2.3 2.7  1.6 1.0 1.2 1.3 1.2 

 

(mg/L) 
       20,000 20,000 19,000 

 

SS 

(mg/L) 

10/4 <1 2 4 10  <1 <1 

10/30 2 2 22 20  1 <1 
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 (1950) 
      

      

 

(1992) 

      

 

 

2006

2007  

EX      

EW      

CR A      

EN B      

VU      

NT      

DD      

LP      

 
 

(2001

) 

      

A A      

B B      

      

      

      

      

      

     16  

 

 

 

  

                         

 

1

 

2

3

 

 

  

  
    

22-2,22-3 27-2 44-1,44-3     

  62       

  1 3 6     

  3 6      

  5 31 5     

  20  4     

  8 19 7      

   9 13      

  1       

 RL RDB  

                             
1  

 
2  

 
3  
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1  

 

 

  

No.  
    

22-2 22-3 27-2 44-1 44-3     

1           

2           

3           

4           

5           

 5  2 3 0 1 0 0 0 0 5 

 RL RDB  

 

 

 

 

 

 

 

 

 

 

cm cm  

 

 

  

No.  
    

22-2 22-3 27-2 44-1 44-3     

1 *        NT  

2         NT  

3           

4           

5         DD  

 5  0 2 2 0 2 0 0 3 3 

 RL RDB  

* 2008
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No.  
    

22-2 22-3 27-2 44-1 44-3     

1          B 

2         VU  

3           

4           

5           

6           

7          B 

8           

9           

10           

11         NT  

12           

13         NT B 

14         VU  

 *        EN A 

15          B 

16 **         B 

 16  9 9 2 4 3 0 0 4 16 

 RL RDB  

*  

*  

 

 

 

 

  

 

 

     

22-2 22-3 27-2 44-1 44-3 

      

      

      

      

      

      

      

      

      

      

      

 5  6  6  7  3  
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2010 

 

 

 

      
 

      
 

       

       

2009 

 

 

 

       

       

      
 

      
 

       

     

  1 50  14  2.9  

  2 50-89 15-19 3.0-3.8 

  3 90  20  3.9  



 

 32  

 

7

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

                             
7   

  

 

 

 

 

  

  

 

 

 

 

2010 

 

 

 

      

 

      

 

      
 

      

 

2009 

 

 

 

      
 

       

       

       

      

 

      
 

      
 

     

 

  1 0-10 0-19 0-15 1-2 

  2 10-39 20-29 1.6-2.5 3-4 

  3 40< 30< 2.6< 5-6 
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22-2 22-3 27-2 44-1 44-3 

0.0-0.2 m/s 12.8 % 0.7 % 3.0 % 

0.3-1.5 m/s 63.3 % 24.4 % 34.5 % 

1.6-3.3 m/s 22.7 % 39.4 % 33.5 % 

3.4-5.4 m/s 1.2 % 29.3 % 19.8 % 

5.5-7.9 m/s 0.0% 6.0 % 8.9 % 

8.0-10.7 m/s 0.0% 0.1 % 0.3 % 

10.8-13.8 m/s 0.0% 0.0% 0.0% 

13.9-17.1 m/s 0.0% 0.0% 0.0% 

17.2 m/s  0.0% 0.0% 0.0% 

 4.8 m/s 9.2 m/s 8.1 m/s 

 

 

(R.A.Bagnold) 0.01mm

0.01m/s 1/5

10 5.5 7.9 m/s

 

 

  

 
   

22-2,22-3 27-2 44-1,44-3 

. m/s  33 m 

  156 m 106 m 
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1,000
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22-2 22-3 27-2 44-1 44-3 

 
 

1,123  

 

452  

BP 

9,150  

 

5,384  

 

633  

 

 
 

65,100  

 

100  

 

73,000  365,300  

 

444,000  

 13,020  20  14,600  73,060  88,800  

 

 26  18  26  

 2.3% 0.2% 0.5% 4.1% 
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1.0

 

 

  

  
    

22-2,22-3 27-2 44-1 44-3 

120 dB  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

39 dB  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

48 dB  

 

 

44dB  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

54 dB  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

47 dB  

110 dB  

100 dB  

 90 dB 
 

 

 80 dB  

 70 dB 
 

 

 60 dB 
 

 

 50 dB  

 40 dB 
 

 

 30 dB 
 

 

 20 dB 
 

 

 

 

 

 

 

 

 

1.0

 

 

  

 
 

 

    

22-2,22-3 27-2 44-1 44-3 

 90 dB  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

17 dB  

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

33 dB  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

12 dB  

 80 dB 

 

 

 
 70 dB 

 

 

 
 60 dB 

 

 
 

 50 dB 

 

 

 

 

 

 

 

 

 

 

 

 

 

 40 dB 
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22-2 22-3 27-2 44-1 44-3 

 
 

1,123  

 

452  

BP 

9,150  

 

5,384  

 

633  

 

 
 

65,100  

 

100  

 

73,000  365,300  

 

444,000  

 13,020  20  14,600  73,060  88,800  

 

 26  18  26  

 2.3% 0.2% 0.5% 4.1% 
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1/30

 

 

  

 

     

     

     

 
 

 
 

 

 

 

 

  ha 491.0 607.6 13.0 69.9 322.2 

  ha 7.54 8.38 7.66 7.16 10.22 1.21 

  ha 21.66 56.79 15.75 4.61 15.85 5.59 

 ha 29.20 65.17 23.41 11.77 26.07 6.8 

  0.77 0.74 0.79 0.87 0.81 0.74 

 
 mm 32.0 32.5 41.5 

1/30  mm 355.2 355.2 372.0 

 
 m3/  7,200 15,400 6,000 4,200 8,800 2,100 

1/30  m3/  79,900 171,300 65,700 38,100 78,600 18,700 

 
 m3/  103,400 95,400 132,900 400 12,700 91,600 

1/30  m3/  1,148,200 1,058,800 1,452,500 3,200 114,100 821,300 

   

  (m/ ) (ha)  

(m/ ) (ha) (0.7) 

 

 

1

, mg/L  

1/30

 

 

mg/L  

                             
1  1983 

  

 

     

     

     

 
 

 
 

 

 

 

 

 
 m3/  7,200 15,400 6,000 4,200 8,800 2,100 

1/30  m3/  79,900 171,300 65,700 38,100 78,600 18,700 

 m3 9,089 14,483 5,781 5,641 8,872 1,540 

 

  30.3 22.6 23.1 32.2 24.2 17.6 

1/30   2.7 2.0 2.1 3.6 2.7 2.0 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

  

 
  

  

 
 m3/  4,200 8,800 

1/30  m3/  38,100 78,600 

 
  33,726 83,528 

1/30   503,700 1,223,989 

  30 60 90 30 60 90 

 

 

 m 359 254 207 565 400 326 

1/30  m 1,387 981 801 2,162 1,529 1,249 

 

    

    

    

 
 

 

 

 

 

 

 mg/L 2 2 22 1 <1 

 mg/L 250 

 m3/  7,200 15,400 6,000 8,800 2,100 

 m3/  103,400 95,400 132,900 12,700 91,600 

 mg/L 18 36 32 103 7 
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1/30  
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 mg/L 20 

 mg/L 50 

 m3/  161 171 117 197 152 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

  

 
 

 

 m3/  197 

  792 

  30 60 90 

 m 55 39 32 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

    

    

   

 
 

 

 

 

 mg/L 0.6 0.6 2.3 1.2 

 mg/L 20 

 m3/  7,097 7,087 2,302 107 

 m3/  161 171 117 152 

 mg/L 1.0 1.1 3.2 12 



 44  

  

  

 

  

             

 

 
 

 

 

 

 

 

      

 

 
     

 

 
 

 
  

 

 

 

 

7
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1000  

 

 

SS:200mg/L

 

 

 

SS mg/L  

 

 

SS mg/L

SS

 

SS  

 SS  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

    

 
  

  

 mg/L  1 <1 

  250 

 m3/  4,200 8,800 2,100 

 m3/  400 12,700 91,600 

 mg/L 250 103 7 

 mg/L 25 11 2 
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/  

 

 

 

 

 

 

 

 

 

 

  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

21

 

 2010
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  10 mg/L 
 

 

 20 mg/L  

 50 mg/L  
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1

2( )

 

   

 

 

  

 

 

 

 

 

 

[ ] [ ]

[ ] [ ] [ ]

 

 

 

 

                             
1  

 
2  

 

 

 

 

 

 

 

 

 

2010  

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 50  

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

  

 

 

 

  

 

7
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SS mg/L

/h

,

SS

 

 

  

  

 

 

  

 

  

 

 

   
     

No22-2 No22-3 No27-2 No44-1 No44-3 

 

 7.57 ha 10.24 ha 7.88 ha 7.36 ha 11.27 ha 

 

 3.12 ha 3.32 ha 2.86 ha 3.61 ha 2.77 ha 

 0.70 ha 1.50 ha 0.72 ha 0.72 ha 1.01 ha 

 0.32 ha 0.58 ha 0.33 ha 0.38 ha 0.38 ha 

 0.66 ha 0.88 ha 0.85 ha 0.95 ha 1.29 ha 

 1.34 ha 2.05 ha 1.74 ha 0.90 ha 1.57 ha 

 0.34 ha 0.39 ha 0.21 ha 0.23 ha 0.28 ha 

 1.09 ha 1.52 ha 1.17 ha 0.58 ha 3.97 ha 

 305,000 m3 302,000 m3 304,000 m3 307,000 m3 302,000 m3 

 18,800 m3 20,000 m3 13,000 m3 27,200 m3 20,800 m3 

 181 m3/  193 m3/  146 m3/  217 m3/  166 m3/  

 10,220 m3 15,740 m3 6,930 m3 6,715 m3 10,405 m3 

 730 m 1,797 m 782 m 628 m 1,075 m 

 65,100m3 100m3 73,000m3 365,300m3 444,000m3 

  252,600 m3 309,040 m3 204,500 m3 510,400 m3 271,800 m3 

 342,800 m3 334,960 m3 291,100 m3 200,000 m3 744,440 m3 

 

 345.0m 340.0m 65.0m 22.0m 50.0m 

 340.0m 335.0m 60.0m 17.0m 45.0m 

 370.0m 360.0m 95.0m 55.0m 75.0m 

 5  4  6  7  5  
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No.22-2 No.22-3 No27-2 No.44-1 No.44-3

1. 18,050 25,550 19,625 18,500 28,575

2. 404,870 338,300 352,540 898,950 1,057,140

3. 28,800 28,400 24,400 27,200 12,000

4. 45,000 189,900 48,080 34,840 185,430

5. 144,000 250,030 39,200 36,800 149,000

6. 74,600 53,400 84,800 98,000 131,800

7. 7,861 17,695 8,755 7,331 11,480

8. 776,550 819,340 712,490 901,300 685,030

9. 92,895 212,475 94,855 71,660 115,255

10. 16,275 19,160 13,590 30,830 9,260

11. 2,000 2,440 1,240 1,360 4,840

12. 70,980 123,950 51,440 59,600 79,440

13. 14,718 21,292 12,734 16,658 12,768

14. 36,200 61,400 105,200 62,400 33,200

15. 5,633 43,363 1,050 450 9,188

1,738,432 2,206,695 1,569,999 2,265,879 2,524,406

1,600 1,600 1,600 1,600 1,600

17,000 24,000 18,000 17,000 26,000

13,320 13,320 13,320 13,320 13,320

484,420 600,522 444,918 614,119 681,352

2,254,772 2,846,137 2,047,837 2,911,918 3,246,678

112,739 142,307 102,392 145,596 162,334

2,367,511 2,988,444 2,150,229 3,057,514 3,409,012

No.22-2 No.22-3 No27-2 No.44-1 No.44-3

181 m3/ 193 m3/ 146 m3/ 217 m3/ 166 m3/

18,800 m3 20,000 m3 13,000 m3 27,200 m3 20,800 m3

9,300 /m3 9,000 /m3 10,500 /m3 8,500 /m3 9,800 /m3

30 /m3 30 /m3 30 /m3 30 /m3 30 /m3

1,683,300 1,737,000 1,533,000 1,844,500 1,626,800

564,000 600,000 390,000 816,000 624,000

2,247,300 2,337,000 1,923,000 2,660,500 2,250,800

No.22-2 No.22-3 No27-2 No.44-1 No.44-3

528 1,073 979 211 399

No.22-2 No.22-3 No27-2 No.44-1 No.44-3

2,368 2,988 2,150 3,058 3,409

2,247 2,337 1,923 2,661 2,251

528 1,073 979 211 399

523 200 682 1,876

5,666 6,598 5,052 6,612 7,935



 

 

 60  

 

  

 

 

 

  

                                 

      

No22-2 No22-3 No27-2 No44-1 No44-3 

 141 133 195 167 208 

 3 3 5 4 6 

 144 136 200 171 214 

 7  68 100 85 106 

 215 204 300 256 320 

 11 10 15 13 16 

 226 214 315 269 336 

 

 

 

 

  

                                 

      

No22-2 No22-3 No27-2 No44-1 No44-3 

 704 750 578 864 664 

 

 

1/200,000

 

 

  

                                 

      

No22-2 No22-3 No27-2 No44-1 No44-3 

 437 437 385 591 623 

 

 

20

10  

 

  

                                 

      

No22-2 No22-3 No27-2 No44-1 No44-3 

 94 100 77 115 88 

 

 

  

 

 

 

  

                                   

 

      

No22-2 No22-3 No27-2 No44-1 No44-3 

 226 214 315 269 336 

 704 750 578 864 664 

 437 437 385 591 623 

 94 100 77 115 88 

   1,461 1,501 1,355 1,839 1,711 
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70 140  60 190  70 140  50 120  90 170  

 290   320   250   400   180  

5  4  6  7  5  
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1   
2  

 

             

 

 

 

1

 
2

 

 

 

 

 

 

 

 

 

 

 

No.

No.

 

 

 

 

 

 
 

 

 

1.15 3.35m CL-CM 3.35m

 

3.85 11.15m 11.15m

-

 

1.5 4.4m 4.4m

 

2.40 15.0m CL

 

3.70 9.05m 9.05m

 

  

 

   

 
 

 /  
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900

 

1,000

 

 

 

 

 

 

 
 

 

 
 

 
B

B  

 

 

SS 250mg/L  

SS mg/L

SS

  mg/L

 

SS

mg/L

SS   mg/L

 

SS mg/L

SS mg/L

 

 

SS

mg/L

mg/L

SS 103 

mg/L mg/L

 

 

 

BOD 20 mg/L  

BOD 0.6 mg/L BOD

1.0mg/L 1.1mg/L

 

 

BOD 2.3 mg/L

BOD 3.2mg/L

 
 

BOD 1.2 mg/L

BOD mg/L
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SS mg/L

SS
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 2,368  2,988  2,150  3,058  3,409  

 2,247  2,337  1,923  2,661  2,251  

 528  1,073  979  211  399  

 523  200   682  1,876  

 5,666  6,598  5,052  6,612  7,935  

 

 226  214  315  269  336  

 704  750  578  864  664  

 437  437  385  591  623  

 94  100  77  115  88  

 1,461  1,501  1,355  1,839  1,711  

 7,127  8,099  6,407  8,451  9,646  
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