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2- 7- 4 4  ( - 4 ) 
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2.7.3  

2- 7- 5 2- 7- 12

2- 7- 5(1) (4) 2- 7- 6(1) (4)

2- 7- 7(1) (4)  

 

A- 1  

   

2- 7- 12  

 

A- 2  

   

0.000ppm 0.000ppm

0.001ppm  

   

0.007ppm 0.014ppm  

   

0.013ppm 0.022ppm  

   

0.020ppm 0.033ppm  

   

0.3ppm 0.3ppm  

   

0.017mg/m 0.029 g/m  

0.070mg/m  

   

0.030ppm 0.061ppm

 

   

( )

2- 7- 12  
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A- 3  

   

0.001ppm 0.001ppm  

0.004ppm  

   

0.006ppm 0.008ppm  

   

0.013ppm 0.018ppm  

   

0.019ppm 0.026ppm  

   

0.2ppm 0.3ppm  

   

0.015mg/m 0.023 g/m  

0.032mg/m  

   

0.031ppm 0.063ppm  

 

   

( )

2- 7- 12  
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2- 7- 5   

  

 

 

 

 

 

 

 

 

 

 

 

 

0.1ppm  

 

 

 

0.04ppm  

 

( ) ( ) (ppm) (ppm) (ppm) ( ) ( ) ( ) ( ) 

A- 2 

 

 7 168 0.000 0.001 0.000 0 0.0 0 0.0 

A- 3 

 

 

 

 7 168 0.001 0.004 0.001 0 0.0 0 0.0 

0.04ppm 0.1ppm  

 

2- 7- 6   

  

 

 

 

 

 

 

 

 

 

 

 

( ) ( ) (ppm) (ppm) (ppm) 

A- 2 

 

 7 168 0.007 0.047 0.014 

A- 3 

 

 

 

 7 168 0.006 0.035 0.008 

 

2- 7- 7   

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

0.04ppm  

0.06ppm  

 

 

0.06ppm  

 

 

( ) ( ) (ppm) (ppm) (ppm) ( ) ( ) ( ) ( ) 

A- 2 

 

 7 168 0.013 0.036 0.022 0 0.0 0 0.0 

A- 3 

 

 

 

 7 168 0.013 0.028 0.018 0 0.0 0 0.0 

0.04ppm 0.06ppm  
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2- 7- 8   

 

 
 

 

 

 

 

 

 

 

 

 

 

 

NO2 

 

 NO NO2 

( ) ( ) (ppm) (ppm) (ppm) ( ) 

A- 2 

 

 7 168 0.020 0.081 0.033 64.6 

A- 3 

 

 

 

 7 168 0.019 0.062 0.026 66.8 

NO2/(NO+NO2)  NO,NO2 NO NO2

NO NO2 NO2   
 

2- 7- 9   

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 20ppm  

 

 

 

10ppm  

 

 

( ) ( ) (ppm) (ppm) (ppm) (ppm) ( ) ( ) ( ) ( ) 

A- 2 

 

 7 168 0.3 0.7 0.3 0.4 0 0.0 0 0.0 

A- 3 

 

 

 

 7 168 0.2 0.6 0.3 0.4 0 0.0 0 0.0 

10ppm 20ppm  

0 00 8 00 8 00 16 00 16 00 24 00 8 3

8 1  

 

2- 7- 10   

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

0.20mg/m3  

 

 

 

0.10mg/m3  

 

 

( ) ( ) (mg/m3) (mg/m3) (mg/m3) ( ) ( ) ( ) ( ) 

A- 2 

 

 7 168 0.017 0.070 0.029 0 0.0 0 0.0 

A- 3 

 

 

 7 168 0.015 0.032 0.023 0 0.0 0 0.0 

0.10mg/m3 0.20mg/m3  
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2- 7- 11   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1  

 

 

1  

0.06ppm  

 

 

( ) ( ) (ppm) (ppm) (ppm) ( ) ( ) 

A- 2 

 

 7 105 0.030 0.061 0.043 1 0.95 

A- 3 

 

 

 

 7 105 0.031 0.063 0.045 5 4.76 

5 20  

1 0.06ppm  

 

2- 7- 12   

 

 
 

 
 

 

 

 
 

(mg/m3) (mg/m3) (mg/m3) (mg/m3) 

A- 1 

 

 0.000077 -  -  -  

 0.0013 -  -  -  

A- 2 

 

 0.000091 0.000023  0.00004  0.00015  

A- 3 

 

 

 

 0.00010 0.000023  0.00015 0.00019 

1 0.003mg/m3  

1 0.13mg/m3  

1 0.2mg/m3  

1 0.15mg/m3  
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5 9 21 ( ) 9 27 ( ) 
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⁷⁷

A-2⁷  CO

⁷⁷⁷⁷

09/21 09/22 09/23 09/24 09/25 09/26 09/27

C
O⁷

pp
m

0.0

2.0

4.0

6.0

8.0

10.0

          

2- 7- 5(1) ( A- 2 )
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( ppm)  

NO 
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5 9 21 ( ) 9 27 ( ) 

 

 

 
⁷⁷

A-2⁷  SPM

⁷⁷⁷⁷
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SP
M
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/
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 ⁷⁷
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2- 7- 5(2) ( A- 2 ) 

 

SPM 

( mg/m3)  

Ox 

( ppm)  
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⁷⁷⁷⁷

09/26 09/27 09/28 09/29 09/30 10/01 10/02
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5 9 21 ( ) 9 27 ( ) 

 

 

 
⁷⁷
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2- 7- 5(3) ( A- 3 )
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( ppm)  

NO 
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™⅔℮(SO2)  
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5 9 21 ( ) 9 27 ( ) 

 

 

 
⁷⁷
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2- 7- 5(4) ( A- 3 ) 

SPM 

( mg/m3)  

Ox 

( ppm)  
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5 9 21 ( ) 9 27 ( ) 
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2- 7- 6(2) ( A- 2 ) 
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0.070

0.080

0.090

0.100

        06 12 18 06 12 18 06 12 18 06 12 18 06 12 18 06 12 18 06 12 18

 SPM  

Ox 

( ppm) 

 

 

 NO  NO2  NOX

09/26 09/27 09/28 09/29 09/30 10/01 10/02 10/03

NO
⁷

pp
m

0.000

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

0.090

0.100

NO
2⁷

pp
m

0.000

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

0.090

0.100

NO
X⁷

pp
m

0.000

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

0.090

0.100

        06 12 18 06 12 18 06 12 18 06 12 18 06 12 18 06 12 18 06 12 18

 ○◐◦♄fi♩ Ox  
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2.7.4  

A- 2 A- 3 2- 7- 13(1) 7

2- 7- 8 1 2

 

 
Calm    0.4m/s  

    1      0.5 0.9m/s 

    2      1.0 1.9m/s 

    3      2.0 2.9m/s 

    4      3.0 3.9m/s 

    5      4.0 5.9m/s 

    6      6.0m/s  

 

A- 2

 

0.000

0.5 0.9m/s

0.4m/s 0.5 0.9m/s

2.0 2.9m/s

 

A- 3

 

0.4m/s 0.5 0.9m/s

1.0 1.9m/s 0.5 0.9m/s

0.4m/s

3.0 3.9m/s
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2- 7- 13(1)   

  

  

 

 

 

( ) 

 

 

 

( ) 

A- 2  0.001 ppm 

ENE(1.2 ) 

ESE(1.2 ) 

SSE(2.4 ) 

S 11.9  

SW(1.8 ) 

W(2.4 ) 

0.000 ppm 

  0.4m/s (3.6%) 

0.5 0.9m/s (13.7%) 

1.0 1.9m/s (20.8%) 

2.0 2.9m/s (27.4%) 

3.0 3.9m/s (21.4%) 

4.0 5.9m/s (13.1%) 

A- 3  0.002 ppm 
NE(2.4 ) 

WNW(0.6 ) 
0.001 ppm 

  0.4m/s (16.1.%) 

0.5 0.9m/s (28.6%) 

1.0 1.9m/s (41.7%) 

 

2- 7- 13(2)   

  

  

 

 

 

( ) 

 

 

 

( ) 

A- 2  0.021 ppm 
E(0.6 ) 

SSE2.4  
0.011 ppm 0.5 0.9m/s (13.7%) 

A- 3  0.013 ppm 
SE(1.2 ) 

W 1.2  
0.008 ppm 0.5 0.9m/s (28.6%) 

 

2- 7- 13(3)   

  

  

 

 

 

( ) 

 

 

 

( ) 

A- 2  0.026 ppm 
SSE(2.4 ) 

W 2.4  
0.022 ppm 0.5 0.9m/s (13.7%) 

A- 3  0.023 ppm SE(1.2 ) 0.017 ppm 0.4m/s (16.1%) 

 

2- 7- 13(4)   

  

  

 

 

 

( ) 

 

 

 

( ) 

A- 2  0.047ppm SSE 2.4  0.032 ppm 0.5 0.9m/s (13.7%) 

A- 3  0.036ppm SE(1.2 ) 0.024 ppm 0.4m/s (16.1%) 
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2- 7- 13(5)   

  

  

 

 

 

( ) 

 

 

 

( ) 

A- 2  0.6 ppm ESE 1.2  0.4 ppm 
0.4m/s (3.6%)   

0.5 0.9m/s (13.7%) 

A- 3  0.4 ppm 
NE(2.4 ) 

SE(1.2 ) 
0.3 ppm 0.4m/s (16.1%) 

 

2- 7- 13(6)   

  

  

 

 

 

( ) 

 

 

 

( ) 

A- 2  0.035 mg/m3 SSE(2.4 ) 0.022 mg/m3 
0.4m/s (3.6%)   

0.5 0.9m/s (13.7%) 

A- 3  0.028 mg/m3 
SE 1.2  

WSW(1.2 ) 
0.019 mg/m3 0.4m/s (29.8%) 

 

2- 7- 13(7)   

  

  

 

 

 

( ) 

 

 

 

( ) 

A- 2  0.043 ppm SSE(2.4 ) 0.032 ppm 2.0 2.9m/s (27.4%) 

A- 3  0.051ppm WNW 0.6  0.032 ppm 3.0 3.9m/s (1.8%) 
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≤∆╢ :A-2  WD⁷≤∆╢ :A-2  WD⁷

SO2SO2

 
=0.001ppm(ENE,ESE,SSE,S,SW,W)

N

NW

W

SW

S

SE

E

NE

0.0100.010

0.0200.020

0.0300.030

0.0400.040

SO2 ppmSO2 ppm

0.0100.010

0.0200.020

0.0300.030

0.0400.040

SO2 ppmSO2 ppm

0%0%10%10%20%20%30%30%40%40%

0%0%10%10%20%20%30%30%40%40%

COCO

 =0.6ppm(ESE)

N

NW

W

SW

S

SE

E

NE

22

44

66

88

CO ppmCO ppm

22

44

66

88

CO ppmCO ppm

0%0%10%10%20%20%30%30%40%40%

0%0%10%10%20%20%30%30%40%40%

NONO

 =0.021ppm(E,SSE)

N

NW

W

SW

S

SE

E

NE

0.0200.020

0.0400.040

0.0600.060

0.0800.080

NO ppmNO ppm

0.0200.020

0.0400.040

0.0600.060

0.0800.080

NO ppmNO ppm

0%0%10%10%20%20%30%30%40%40%

0%0%10%10%20%20%30%30%40%40%

SPMSPM

 =0.035mg/m3(SSE)

N

NW

W

SW

S

SE

E

NE

0.0200.020

0.0400.040

0.0600.060

0.0800.080

SPM mg/m3SPM mg/m3

0.0200.020

0.0400.040

0.0600.060

0.0800.080

SPM mg/m3SPM mg/m3

0%0%10%10%20%20%30%30%40%40%

0%0%10%10%20%20%30%30%40%40%

NO2NO2

 =0.026ppm(SSE,W)

N

NW

W

SW

S

SE

E

NE

0.0200.020

0.0400.040

0.0600.060

0.0800.080

NO2 ppmNO2 ppm

0.0200.020

0.0400.040

0.0600.060

0.0800.080

NO2 ppmNO2 ppm

0%0%10%10%20%20%30%30%40%40%

0%0%10%10%20%20%30%30%40%40%

O3O3

 =0.043ppm(SSE)

N

NW

W

SW

S

SE

E

NE

0.0200.020

0.0400.040

0.0600.060

0.0800.080

O3 ppmO3 ppm

0.0200.020

0.0400.040

0.0600.060

0.0800.080

O3 ppmO3 ppm

0%0%10%10%20%20%30%30%40%40%

0%0%10%10%20%20%30%30%40%40%

NOXNOX

 =0.047ppm(SSE)

N

NW

W

SW

S

SE

E

NE

0.0200.020

0.0400.040

0.0600.060

0.0800.080

NOX ppmNOX ppm

0.0200.020

0.0400.040

0.0600.060

0.0800.080

NOX ppmNOX ppm

0%0%10%10%20%20%30%30%40%40%

0%0%10%10%20%20%30%30%40%40%

Calm
3.6% Calm

3.6%

Calm
3.6%

Calm
3.6%

Calm
3.6%

Calm
3.6%

Calm
3.6%

 
5 9 21 ( ) 9 27  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2- 7- 8 1   A- 2

         

   

Caml 0.4m/s  
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≤∆╢ :A-3  WD⁷≤∆╢ :A-3  WD⁷

SO2SO2

 =0.002ppm(NE,WNW)

N

NW

W

SW

S

SE

E

NE

0.0100.010

0.0200.020

0.0300.030

0.0400.040

SO2 ppmSO2 ppm

0.0100.010

0.0200.020

0.0300.030

0.0400.040

SO2 ppmSO2 ppm

0%0%10%10%20%20%30%30%40%40%

0%0%10%10%20%20%30%30%40%40%

COCO

 =0.4ppm(NE,SE)

N

NW

W

SW

S

SE

E

NE

22

44

66

88

CO ppmCO ppm

22

44

66

88

CO ppmCO ppm

0%0%10%10%20%20%30%30%40%40%

0%0%10%10%20%20%30%30%40%40%

NONO

 =0.013ppm(SE,W)

N

NW

W

SW

S

SE

E

NE

0.0200.020

0.0400.040

0.0600.060

0.0800.080

NO ppmNO ppm

0.0200.020

0.0400.040

0.0600.060

0.0800.080

NO ppmNO ppm

0%0%10%10%20%20%30%30%40%40%

0%0%10%10%20%20%30%30%40%40%

SPMSPM

 =0.028mg/m3(SE,WSW)

N

NW

W

SW

S

SE

E

NE

0.0200.020

0.0400.040

0.0600.060

0.0800.080

SPM mg/m3SPM mg/m3

0.0200.020

0.0400.040

0.0600.060

0.0800.080

SPM mg/m3SPM mg/m3

0%0%10%10%20%20%30%30%40%40%

0%0%10%10%20%20%30%30%40%40%

NO2NO2

 =0.023ppm(SE)

N

NW

W

SW

S

SE

E

NE

0.0200.020

0.0400.040

0.0600.060

0.0800.080

NO2 ppmNO2 ppm

0.0200.020

0.0400.040

0.0600.060

0.0800.080

NO2 ppmNO2 ppm

0%0%10%10%20%20%30%30%40%40%

0%0%10%10%20%20%30%30%40%40%

O3O3

 =0.051ppm(WNW)

N

NW

W

SW

S

SE

E

NE

0.0200.020

0.0400.040

0.0600.060

0.0800.080

O3 ppmO3 ppm

0.0200.020

0.0400.040

0.0600.060

0.0800.080

O3 ppmO3 ppm

0%0%10%10%20%20%30%30%40%40%

0%0%10%10%20%20%30%30%40%40%

NOXNOX

 =0.036ppm(SE)

N

NW

W

SW

S

SE

E

NE

0.0200.020

0.0400.040

0.0600.060

0.0800.080

NOX ppmNOX ppm

0.0200.020

0.0400.040

0.0600.060

0.0800.080

NOX ppmNOX ppm

0%0%10%10%20%20%30%30%40%40%

0%0%10%10%20%20%30%30%40%40%

Calm
16.1%

Calm
16.1%

Calm
16.1%

Calm
16.1%

Calm
16.1%

Calm
16.1%

Calm
16.1%

 

5 9 21 ( ) 9 27  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2- 7- 8 2   A- 3  

         

   

Caml 0.4m/s  
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2.7.5  

2- 7- 14

2- 7- 15 2- 7- 16  

 

 

2- 7- 14   

   

 

(SO2) 

0.04ppm  

0.1ppm  

48  

25  

 

(NO2) 

0.04ppm 0.06ppm  

 

53 11  

38  

 

(CO) 

10ppm  

20ppm  

48  

25  

 

(SPM) 

0.10mg/m3  

0.20mg/m3  

48  

25  

(Ox) 
0.06ppm  

48  

25  

 0.003mg/m3   

 

13  

30  

30 11

100  

 0.13mg/m3  

 0.2mg/m3  

 0.15mg/m3  

10  

( )  
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2- 7- 15   

  

 

 

 

    
 

(SO2) (NO2) (CO) (SPM) (Ox) 

 

0.1ppm  

 

 

 

0.04ppm  

 

 

 

0.06ppm  

 

 

20ppm  

 

 

10ppm  

 

 

 

0.20mg/m 

 

 

0.10mg/m 

 

0.06ppm  

 

 

( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) 

A- 2  7 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 0.95 

A- 3  7 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 5 4.76 

0.04ppm 0.1ppm  

0.04ppm 0.06ppm  

10ppm 20ppm  

0 00 8 00 8 00 16 00 16 00 24 00 8 3  

  8 1  

0.10mg/m3 0.20mg/m3  

0.06ppm  

5 20 105  

 

 

2- 7- 16   

  

    

 

 (mg/m3) 

 

 

 

 (mg/m3) 

 

 

 

(mg/m3) 

 

 

 

(mg/m3) 

 

 

A- 1 
 0.000077  -  -  -  -  -  -  

 0.0013  -  -  -  -  -  -  

A- 2  0.000091  0.023   0.04   0.00015   

A- 3  0.00010  0.023   0.00015  0.00019  

1 0.003mg/m3  

1 0.13mg/m3  

1 0.2mg/m3  

1 0.15mg/m3  
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2.7.6  

 

- 1 2- 7- 17

2- 7- 9  

 

 

- 2- 7- 18(1)

(3) 2- 7- 10 1 (3) 2- 7- 19 ) (8) 2-7-11(1)

(8)  

 

-

2- 7- 20(1) (3) 2- 7- 12(1) (3) 2- 7- 21(1) (8)

2- 7- 13(1) (8)  

 



  

59 

 

-  

2- 7- 17  A- 1  

 
ⱬfi♀fi 

♩ꜞ◒꜡꜡ 

◄♅꜠fi 

♥♩ꜝ◒꜡꜡ 

◄♅꜠fi 
☺◒꜡꜡ⱷ♃fi 

(mg/m3)  (mg/m3)  (mg/m3)  (mg/m3)  

H15  0.0011 0.00074 0.00025   

H15  0.0015 0.00066 0.00029  

H16  0.0015 0.0005 0.001  

H16  0.0016 0.0008 0.0007  

H17  0.0028 0.0018 0.0005  

H17  0.00098 0.0004 0.0004  

H18  0.0029 0.0006 0.0002  

H18  0.0041 0.0009 0.0002  

H19  0.0014 0.0021 0.001  

H19  0.0023 0.0019 0.0007  

H20  0.00049 0.00059 0.0015  

H20  0.0018 0.0014 0.00083  

H21  0.00022 0.00005  0.00008   

H21  0.002 0.00073 0.0011  

H22  0.00084 0.00034 0.00019 0.0013 

H22  0.0015 0.00044 0.00048 0.0021 

H23  0.00063    

H23  0.0023    

H24  0.00026    

H24  0.0045    

H25  0.00093    

H25  0.0018    

H26  0.00079    

H26  0.0013    

H27  0.00049 - 0.00014 - 0.00014 0.0014 

H27  0.0018 0.00027 0.0006 0.0031 

H28  0.001    

H28  0.0011    

H29  0.00059    

H29  0.0014    

R1  0.00046    

R1  0.0013    

R3  0.00046    

R3  0.0014    

R5  0.000077    

R5  0.0013    
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0.0000

0.0005

0.0010

0.0015

0.0020

0.0025

0.0030

0.0035

H15H15H16H16H17H17H18H18H19H19H20H20H21H21H22H22H23H23H24H24H25H25H26H26H27H27H28H28H29H29 R1 R1 R3 R3 R5 R5

ⱬfi♀fi(mg/m3)

ⱬfi♀fi

( :0.003mg/m3)

0.003

 

0.0000

0.0005

0.0010

0.0015

0.0020

0.0025

0.0030

H15 H15 H16 H16 H17 H17 H18 H18 H19 H19 H20 H20 H21 H21 H22 H22 H23 H23 H24 H24 H25 H25 H26 H26 H27 H27

♩ꜞ◒꜡꜡◄♅꜠fi

( :0.2 mg/m3)

0.2

♩ꜞ◒꜡꜡◄♅꜠fi(mg/m3)

 

0.0000

0.0005

0.0010

0.0015

0.0020

0.0025

H15 H15 H16 H16 H17 H17 H18 H18 H19 H19 H20 H20 H21 H21 H22 H22 H23 H23 H24 H24 H25 H25 H26 H26 H27 H27

♥♩ꜝ◒꜡꜡◄♅꜠fi

( :0.2 mg/m3)

0.2

0.25
♥♩ꜝ◒꜡꜡◄♅꜠fi(mg/m3)

0.0000

0.0010

0.0020

0.0030

0.0040

0.0050

H15 H15 H16 H16 H17 H17 H18 H18 H19 H19 H20 H20 H21 H21 H22 H22 H23 H23 H24 H24 H25 H25 H26 H26 H27 H27

☺◒꜡꜡ⱷ♃fi

( :0.15 mg/m3)

0. 15

0.20
☺◒꜡꜡ⱷ♃fi(mg/m3)

 

2- 7- 9  A- 1  
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-  

2- 7- 18(1)  A- 2  

  

 

 

 

 

  ≤ 

∕─ ─  

 

≤  
 

    

( )  ( )  (m/s)  (m/s)  (m/s)  (m/s)  (m/s)  (m/s)  -  -  ( )  ( )  

H16  7 168 2.4 6.6 0.0 3.6 1.5 6.6 SSW NNE 30.4 4.8 

H17  7 174 1.5 3.2 0.1 1.8 1.1 3.2 SSW SSW 28.2 8.6 

H18  7 168 1.3 3.0 0.1 1.5 1.0 3.0 N,S NNE 14.3 10.7 

H19  7 168 1.8 5.2 0.1 3.6 0.9 5.2 SSW SSW 22.6 7.7 

H20  7 168 3.0 6.0 0.3 4.3 1.8 6.0 N N 35.7 1.2 

H21  7 168 2.6 6.6 0.4 4.1 1.7 6.6 NNE SSW 31.0 0.6 

H22  7 168 2.5 5.7 0.1 3.6 2.1 5.7 SSE S 45.8 1.8 

H23  7 168 2.6 5.9 0.2 3.0 2.1 5.9 N NNE 23.8 0.6 

H24  7 168 2.9 6.5 0.3 3.0 2.4 6.5 SSW SSW 36.3 1.2 

H25  7 168 1.4 4.7 0.0 2.9 0.7 4.7 SW SW 14.3 21.4 

H26  7 168 2.6 5.2 0.4 4.0 1.8 5.2 N NNE 34.5 0.6 

H27  7 168 2.6 6.2 0.4 4.3 1.6 6.2 
N 

NNE 
NNE 24.4 0.6 

H28  7 168 1.8 5.1 0.2 2.2 1.5 5.1 SSW NNE 26.2 2.4 

H29  7 168 2.8 9.5 0.6 4.4 1.7 9.5 WSW NNE 31.5 0.0 

R1  7 168 1.7 3.6 0.4 2.1 1.5 3.6 S N 22.6 0.6 

R3  7 168 2.3 7.9 0.1 5.2 1.5 7.9 N SSW 22.6 6.0 

R5  7 168 2.4 5.4 0.3 3.4 1.2 5.4  N   N  26.8 3.6 

 

 

0.0

2.0

4.0

6.0

8.0

10.0

H16 H17 H18 H19 H20 H21 H22 H23 H24 H25 H26 H27 H28 H29 R1 R3 R5

(m/s)

1 ─

─

 

2- 7- 10(1)  A- 2  
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2- 7- 18(2)  A- 2  

  

 

 

 

 

  

    

( )  ( )  (ϴ)  (ϴ)  (ϴ)  (ϴ)  (ϴ)  

H16  7 168 24.5 30.6 18.3 26.5 19.8 

H17  7 174 26.3 33.3 21.9 27.7 24.7 

H18  7 168 27.8 34.5 23.2 29.7 26.6 

H19  7 168 25.8 33.3 19.2 28.4 22.3 

H20  7 168 24.7 30.9 20.5 26.4 22.4 

H21  7 168 27.5 32.3 24.4 28.5 26.6 

H22  7 168 29.2 34.4 23.9 29.8 28.0 

H23  7 168 27.1 33.0 23.0 28.3 25.6 

H24  7 168 28.8 32.6 24.7 29.4 28.5 

H25  7 168 27.4 37.0 20.6 32.1 24.5 

H26  7 168 25.0 31.0 20.3 27.8 21.4 

H27  7 168 24.3 29.8 19.4 26.3 20.4 

H28  7 168 25.2 30.7 21.0 27.1 23.2 

H29  7 168 15.3 21.2 9.0 19.2 13.2 

R1  7 168 24.4 29.5 20.1 25.9 23.5 

R3  7 168 22.7 27.4 15.6 24.3 19.4 

R5  7 168 24.9 30.0 19.3 27.3 22.8 

 

 

0

10

20

30

40

50

H16 H17 H18 H19 H20 H21 H22 H23 H24 H25 H26 H27 H28 H29 R1 R3 R5

(ϴ)

1 ─

─

 
 

2- 7- 10(2)  A- 2  
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2- 7- 18(3)  A- 2  

  

 

 

 

 

  

    

( )  ( )  ( )  ( )  ( )  ( )  ( )  

H16  7 168 83 99 60 97 73 

H17  7 174 79 98 51 91 73 

H18  7 168 70 89 48 78 66 

H19  7 168 77 93 45 85 68 

H20  7 168 87 98 54 94 74 

H21  7 168 82 95 60 92 75 

H22  7 168 67 91 40 73 61 

H23  7 168 78 92 40 84 67 

H24  7 168 73 87 53 79 70 

H25  7 168 72 96 37 86 62 

H26  7 168 81 94 61 89 71 

H27  7 168 82 96 56 94 70 

H28  7 168 82 97 50 90 70 

H29  7 168 63 96 27 86 43 

R1  7 168 68 88 40 75 59 

R3  7 168 76 94 45 89 69 

R5  7 168 70 93 42 82 59 

 

0

20

40

60

80

100

H16 H17 H18 H19 H20 H21 H22 H23 H24 H25 H26 H27 H28 H29 R1 R3 R5

(%)

1 ─

─

 

2- 7- 10(3)  A- 2  
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2- 7- 19(1)  A- 2  

 

 

 

 

 

 

 

 

 

─  

 

─  

( )  ( )  ( ppm)  (ppm) (ppm) 

H16  7 168 0.002 0.008 0.004 

H17  7 174 0.006 0.021 0.01 

H18  7 168 0.001 0.005 0.001 

H19  7 168 0.002 0.007 0.003 

H20  7 168 0.003 0.011 0.005 

H21  7 168 0.004 0.012 0.006 

H22  7 168 0.003 0.010 0.004 

H23  7 168 0.001 0.006 0.002 

H24  7 168 0.004 0.014 0.005 

H25  7 168 0.001 0.003 0.001 

H26  7 168 0.001 0.003 0.002 

H27  7 168 0.001 0.005 0.003 

H28  7 168 0.001 0.004 0.001 

H29  7 168 0.001 0.003 0.001 

R1  7 168 0.001 0.005 0.002 

R3  7 168 0.001 0.004 0.001 

R5  7 168 0.000 0.001 0.000 
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2- 7- 19(2)  A- 2  

 

 

 

 

 

 

 

 

 

─  

 

─  

( )  ( )  ( ppm)  (ppm) (ppm) 

H16  7 168 0.059 0.182 0.094 

H17  7 174 0.051 0.265 0.087 

H18  7 168 0.036 0.140 0.073 

H19  7 168 0.041 0.178 0.085 

H20  7 168 0.035 0.103 0.050 

H21  7 168 0.014 0.065 0.026 

H22  7 168 0.006 0.029 0.011 

H23  7 168 0.023 0.123 0.037 

H24  7 168 0.009 0.078 0.014 

H25  7 168 0.011 0.054 0.017 

H26  7 168 0.006 0.049 0.009 

H27  7 168 0.007 0.037 0.011 

H28  7 168 0.009 0.066 0.021 

H29  7 168 0.010 0.065 0.019 

R1  7 168 0.009 0.034 0.015 

R3  7 168 0.008 0.052 0.015 

R5  7 168 0.007 0.047 0.014 

 

 

0.000
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0.060
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0.100
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2- 7- 19(3)  A- 2  

 

 

 

 

 

 

 

 

 

─  

 

─  

( )  ( )  (ppm) (ppm) (ppm) 

H16  7 168 0.018 0.030 0.023 

H17  7 174 0.030 0.071 0.044 

H18  7 168 0.025 0.062 0.040 

H19  7 168 0.025 0.065 0.047 

H20  7 168 0.025 0.055 0.033 

H21  7 168 0.012 0.031 0.021 

H22  7 168 0.010 0.028 0.017 

H23  7 168 0.017 0.045 0.027 

H24  7 168 0.008 0.042 0.013 

H25  7 168 0.019 0.042 0.024 

H26  7 168 0.016 0.047 0.022 

H27  7 168 0.017 0.038 0.020 

H28  7 168 0.017 0.040 0.023 

H29  7 168 0.019 0.044 0.031 

R1  7 168 0.019 0.040 0.025 

R3  7 168 0.014 0.032 0.018 

R5  7 168 0.013 0.036 0.022 
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2- 7- 19(4)  A- 2  

 

 

 

 

 

 

 

 

 

─  

 

─  

( )  ( )  (ppm) (ppm) (ppm) 

H16  7 168 0.076 0.206 0.094 

H17  7 174 0.082 0.335 0.123 

H18  7 168 0.061 0.168 0.112 

H19  7 168 0.061 0.168 0.112 

H20  7 168 0.060 0.158 0.084 

H21  7 168 0.026 0.089 0.047 

H22  7 168 0.016 0.049 0.028 

H23  7 168 0.040 0.168 0.057 

H24  7 168 0.017 0.107 0.027 

H25  7 168 0.030 0.083 0.041 

H26  7 168 0.022 0.086 0.032 

H27  7 168 0.024 0.064 0.030 

H28  7 168 0.026 0.105 0.043 

H29  7 168 0.028 0.093 0.047 

R1  7 168 0.029 0.074 0.037 

R3  7 168 0.022 0.071 0.031 

R5  7 168 0.020 0.081 0.033 
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2- 7- 19(5)  A- 2  

 

 

 

 

 

 

 

 

 

─  

 

─  

( )  ( )  (ppm) (ppm) (ppm) 

H16  7 168 0.7 1.4 0.9 

H17  7 174 0.7 1.7 0.9 

H18  7 168 0.5 1.4 0.9 

H19  7 168 0.4 1.4 0.7 

H20  7 168 0.4 1.7 0.7 

H21  7 168 0.2 0.7 0.3 

H22  7 168 0.3 0.7 0.4 

H23  7 168 0.4 1.2 0.6 

H24  7 168 0.2 0.6 0.2 

H25  7 168 0.4 0.8 0.5 

H26  7 168 0.3 0.9 0.4 

H27  7 168 0.4 0.9 0.5 

H28  7 168 0.3 0.8 0.4 

H29  7 168 0.3 0.8 0.4 

R1  7 168 0.4 0.7 0.4 

R3  7 168 0.3 0.7 0.3 

R5  7 168 0.3 0.7 0.3 
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2- 7- 19(6)  A- 2  

 

 

 

 

 

 

 

 

 

─  

 

─  

( )  ( )  (mg/m3)  (mg/m3)  (mg/m3)  

H16  7 168 0.024 0.057 0.033 

H17  7 174 0.045 0.131 0.063 

H18  7 168 0.039 0.108 0.066 

H19  7 168 0.026 0.081 0.051 

H20  7 168 0.017 0.058 0.035 

H21  7 168 0.020 0.049 0.024 

H22  7 168 0.025 0.096 0.043 

H23  7 168 0.018 0.075 0.037 

H24  7 168 0.019 0.074 0.024 

H25  7 168 0.023 0.057 0.035 

H26  7 168 0.019 0.058 0.036 

H27  7 168 0.024 0.060 0.038 

H28  7 168 0.027 0.053 0.033 

H29  7 168 0.023 0.077 0.045 

R1  7 168 0.027 0.056 0.038 

R3  7 168 0.016 0.039 0.026 

R5  7 168 0.017 0.070 0.029 
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2- 7- 19(7)  A- 2  

 

─ 

 

 

─

 

 

─ 

 

 

─ 

 

─  

─ 

 

1  

─  

 

( )  ( )  (ppm) (ppm) (ppm) 

H16  7 168 0.020 0.073 0.042 

H17  7 109 0.033 0.122 0.068 

H18  7 112 0.022 0.065 0.028 

H19  7 112 0.018 0.079 0.044 

H20  7 105 0.015 0.066 0.027 

H21  7 105 0.013 0.041 0.023 

H22  7 105 0.012 0.051 0.023 

H23  7 105 0.021 0.077 0.039 

H24  7 105 0.019 0.045 0.032 

H25  7 105 0.037 0.089 0.056 

H26  7 105 0.018 0.046 0.030 

H27  7 105 0.030 0.079 0.049 

H28  7 105 0.029 0.090 0.047 

H29  7 105 0.023 0.046 0.035 

R1  7 105 0.039 0.095 0.061 

R3  7 105 0.034 0.068 0.050 

R5  7 105 0.030 0.061 0.043 
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2- 7- 19(8)  A- 2  

 
ⱬfi♀fi 

♩ꜞ◒꜡꜡ 

◄♅꜠fi 

♥♩ꜝ◒꜡꜡ 

◄♅꜠fi 
☺◒꜡꜡ⱷ♃fi 

(mg/m3)  (mg/m3)  (mg/m3)  (mg/m3)  

H16  0.0022 0.0005 0.0004  

H17  0.0034 0.0013 0.00091  

H18  0.0032 0.0007 0.0002  

H19  0.0023 0.0015 0.0007  

H20  0.00082 0.00055 0.00051  

H21  0.00032 0.00005  0.00008   

H22  0.0011 0.00032 0.00012 0.0020 

H23  0.00093 0.00033 0.00016 0.0026 

H24  0.00028 0.000056 0.000049 0.0011 

H25  0.0011 0.00019  0.00056 0.0028 

H26  0.0012 0.0013 0.0014 0.0026 

H27  0.00070 0.00014  0.00021 0.0014 

H28  0.0014 0.00014 0.00010 0.00099 

H29  0.00062 0.00008  0.00007  0.00086 

R1  0.00074 0.000077  0.00013 0.0011 

R3  0.00074 0.000057  0.000082  0.00054 

R5  0.000091 0.000023  0.00004  (0.00015) 
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-  

2- 7- 20(1)  A- 3  

  

 

 

 

 

  ≤ 

∕─ ─  

 

≤  
 

    

( )  ( )  (m/s)  (m/s)  (m/s)  (m/s)  (m/s)  (m/s)  -  -  ( )  ( )  

H27  7 168 2.2 5.5 0.2 3.4 1.5 5.5 NNW NNW 34.5 2.4 

H28  7 168 1.0 3.1 0.0 1.4 0.7 3.1 NNW NNW 30.4 15.5 

H29  7 168 1.0 2.9 0.1 1.5 0.5 2.9 NW NNW 22.6 17.9 

R1  7 168 1.0 2.3 0.2 1.2 0.8 2.3 NNW NNW 24.4 8.9 

R3  7 168 1.3 6.2 0.0 3.5 0.6 6.2 N N 25.0 22.6 

R5  7 168 1.1 3.3 0.1 1.7 0.6 3.3 
 N  

NNW 
 N  32.1 16.1 
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2- 7- 20(2)  A- 3  

  

 

 

 

 

  

    

( )  ( )  (ϴ)  (ϴ)  (ϴ)  (ϴ)  (ϴ)  

H27  7 168 24.7  31.6  19.7  27.1  20.8  

H28  7 168 25.3  32.3  20.9  27.4  23.2  

H29  7 168 15.1  22.0  8.9  17.9  13.0  

R1  7 168 24.7  31.0  19.9  26.1  23.9  

R3  7 168 22.9 29.3 15.7 24.6 19.5 

R5  7 168 24.9 31.1 19.1 26.8 22.8 
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2- 7- 20(3)  A- 3  

  

 

 

 

 

  

    

( )  ( )  ( )  ( )  ( )  ( )  ( )  

H27  7 168 80 94 50 92 68 

H28  7 168 81 97 48 90 69 

H29  7 168 63 97 26 86 44 

R1  7 168 68 89 40 75 58 

R3  7 168 74 95 43 88 67 

R5  7 168 70 94 38 84 57 
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2- 7- 21(1)  A- 3  

 

 

 

 

 

 

 

 

 

─  

 

─  

( )  ( )  ( ppm)  (ppm) (ppm) 

H27  7 168 0.001 0.004 0.002 

H28  7 168 0.001 0.004 0.001 

H29  7 168 0.001 0.002 0.001 

R1  7 168 0.002 0.006 0.002 

R3  7 168 0.001 0.004 0.001 

R5  7 168 0.001 0.004 0.001 

 

0.000

0.010

0.020

0.030

0.040

0.050

0.060

H27 H28 H29 R1 R3 R5
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2- 7- 21(2)  A- 3  

 

 

 

 

 

 

 

 

 

─  

 

─  

( )  ( )  ( ppm)  (ppm) (ppm) 

H27  7 168 0.006  0.048  0.010  

H28  7 168 0.009  0.058  0.015  

H29  7 168 0.015  0.104  0.028  

R1  7 168 0.009  0.058  0.013  

R3  7 168 0.009 0.059 0.015 

R5  7 168 0.006 0.035 0.008 

 

 

 

0.000
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2- 7- 21(3)  A- 3  

 

 

 

 

 

 

 

 

 

─  

 

─  

( )  ( )  (ppm) (ppm) (ppm) 

H27  7 168 0.014  0.030  0.019  

H28  7 168 0.019  0.039  0.025  

H29  7 168 0.020  0.046  0.032  

R1  7 168 0.019  0.039  0.024  

R3  7 168 0.014 0.032 0.018 

R5  7 168 0.013 0.028 0.018 

 

 

 

0.000

0.010

0.020

0.030

0.040

0.050

0.060

0.070

H27 H28 H29 R1 R3 R5

(ppm)

─

(0.04ppm)

(0.06ppm)

0.06

0.04

0.04ppm 0.06ppm─♂כfi

 

2- 7- 13(3)  A- 3  



  

79 

 

 

2- 7- 21(4)  A- 3  

 

 

 

 

 

 

 

 

 

─  

 

─  

( )  ( )  (ppm) (ppm) (ppm) 

H27  7 168 0.020  0.073  0.028  

H28  7 168 0.028  0.075  0.038  

H29  7 168 0.035  0.136  0.060  

R1  7 168 0.028  0.091  0.036  

R3  7 168 0.022 0.082 0.033 

R5  7 168 0.019 0.062 0.026 
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2- 7- 21(5)  A- 3  

 

 

 

 

 

 

 

 

 

─  

 

─  

( )  ( )  (ppm) (ppm) (ppm) 

H27  7 168 0.7 0.9 0.7 

H28  7 168 0.3 0.6 0.4 

H29  7 168 0.4 0.9 0.5 

R1  7 168 0.3 0.5 0.4 

R3  7 168 0.3 0.5 0.3 

R5  7 168 0.2 0.6 0.3 
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2- 7- 21(6)  A- 3  

 

 

 

 

 

 

 

 

 

─  

 

─  

( )  ( )  (mg/m3)  (mg/m3)  (mg/m3)  

H27  7 168 0.021  0.048  0.030  

H28  7 168 0.020  0.041  0.023  

H29  7 168 0.020  0.073  0.038  

R1  7 168 0.025  0.048  0.037  

R3  7 168 0.015 0.039 0.020 

R5  7 168 0.015 0.032 0.023 
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2- 7- 21(7)  A- 3  

 

─ 

 

 

─

 

 

─ 

 

 

─ 

 

─  

─ 

 

1  

─  

 

( )  ( )  (ppm) (ppm) (ppm) 

H27  7 105 0.032  0.084  0.050  

H28  7 105 0.029  0.087  0.046  

H29  7 105 0.023  0.046  0.035  

R1  7 105 0.039  0.098  0.066  

R3  7 105 0.031 0.067 0.047 

R5  7 105 0.031 0.063 0.045 

 

0.000
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2- 7- 21(8)  A- 3  

 
ⱬfi♀fi 

♩ꜞ◒꜡꜡ 

◄♅꜠fi 

♥♩ꜝ◒꜡꜡ 

◄♅꜠fi 
☺◒꜡꜡ⱷ♃fi 

(mg/m3)  (mg/m3)  (mg/m3)  (mg/m3)  

H27  0.00063  (0.00014) (0.00007) 0.00150  

H28  0.00130  0.00026  0.00015  0.00130  

H29  0.00070  (0.00006) (0.00007) 0.00054  

R1  0.00058 0.000092 0.00006 0.00095 

R3  0.00057 0.000065  0.0029 0.00055 

R5  0.00010 0.000023  0.00015 0.00019 
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(3)   

 

10 24  

3- 4- 1

 

(4)   

10 50

 

(5)   

 



  

88 

 

3- 4- 1   

   

 

 

♫fiⱣכⱪ꜠כ♩─ ⅜ ⌐ ( ) │ ⌐ (

)≢ ⅜50 59─ ≤⇔√⁹⌂⅔⁸ 48 10 1 ⌐

⇔√ ⌐│⁸ ⌐ │ ⌐ ─ ♫fiⱣכⱪ꜠כ♩≢

⅜3 ┘33 │8 ┘88─╙─⅜№╢⁹ 

 

⅜ ─™∏╣⅛⌐ ⇔√╙─ 

  1) 3 ⁸30 39 ┘300 399( )  

  2) 5 ⁸50 59 ┘500 599( )  

  3) 7 ⁸70 79 ┘700 799( )  

 

♫fiⱣכⱪ꜠כ♩─ ⅜ ⌐ ( ) │ ⌐ (

)≢⁸⅛≈ ⅜40 49─ ≤⇔√⁹⌂⅔⁸ 48 10 1

⌐ ⇔√ ⌐│⁸ ⌐ │ ⌐ ─ ♫fiⱣכⱪ꜠כ♩≢

⅜3 ┘33 │6 ┘66─╙─⅜№╢⁹ 

 
⅜4⁸40 49 ┘400 499⌂╠┘⌐6⁸60 69 ┘600 699(

⁸√∞⇔ ╩ ↄ)  

 

⅜4⁸40 49 ┘400 499( )─℮∟⁸™╦╝╢

ꜝ▬♩Ᵽfi⁸Ⱨ♇◒▪♇ⱪ⁸Ᵽfi⌂≥─ ≢ ⅜2 №╢╙─≤⇔

√⁹ꜝ▬♩Ᵽfi⌂≥─ │⇔≡™≡╙ ⅜ ≢⌂™╙─│

≤│⇔⌂™⁹ 

 

 ⅜1⁸10 19 ┘100 199─╙─ 

Ᵽ☻ ⅜2⁸20 29 ┘200 299─╙─ 

( )  
⅜8⁸80 89 ┘800 899─╙─( )≤9⁸90 99 ┘900

999⌂╠┘⌐0⁸00 09 ┘000 099─╙─( )  

  ╩ ╗  

 

 

 

 

3.5  

3- 5- 1  

3- 5- 1   

  ⱷכ◌כ   

  ꜞ○fiֿפ NL- 42 
25 130dB 

(20 8000Hz) 

 ꜠ⱬꜟ  ꜞ○fiֿפ VM- 55 
25 120dB 

(1 80Hz) 
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3.6  

3- 6- 1

3- 6- 2 3- 6- 3

3- 6- 1 3- 6- 6 3- 6- 8

 

B

b

 

LAeq 65 61

 

L10 31 24
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3- 6- 1  ( A eq)  

dB 

 

 

─ 

 

─ 

 

 

 
 

⅛

╠─  

( )  

  

  
 

 

 

 
  

 

 

 

 

S- 1  b  

 

2 5.9 66 65 70 75 64 61 65 70 

:6 22 :22 6  

 

3- 6- 2  ( )  
dB 

 

 

─ 

 

 

 
 

⅛

╠─  

( )  

  

  
 

 
  

 

 

S- 1 1   

 

2 5.9 33 31 65 31 24 60 

: 19 :19  

 

3- 6- 3   

 

 
 

 

/24h  

 

/24h  

 

 

/24h  

 

 

/24h  

 

 

( )  

 

 

(km/h)  

 

 

(km/h)  

 ﬞ  8,130 1,590 9,720 744 16.4 45.7 41.7 

S- 1  9,192 1,944 11,136 642 17.5 43.4 40.7 

  17,322 3,534 20,856 1,386 16.9   

24 10  
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3.7  

 

3- 6- 4 3- 6- 2

3- 6- 5 3- 6- 3  

 

 

3- 6- 4  S- 1  

dB 

    

 

LAeq  

13  68 65 
14  69 66 

15  68 66 

16  69 64 

17  67 64 

18  69 64 

19  67 63 

20  67 63 

21  68 64 

22  68 63 

23  69 63 

24  69 62 

25  67 63 

26  66 62 

27  65 62 

28  67 62 

29  66 63 

 66 62 

3  65 61 

5  65 61 

 

L10  

13  44 37 
14  45 38 

15  43 36 

16  44 38 

17  41 32 

18  39 31 

19  36 28 

20  41 32 

21  39 32 

22  39 32 

23  40 32 

24  41 32 

25  40 32 

26  37 31 

27  40 31 

28  40 32 

29  40 32 

 34 26 

3  34 26 

5  31 24 
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56

58

60

62

64

66

68

70

72

H13H14H15H16H17H18H19H20H21H22H23H24H25H26H27H28H29 R1 R3 R5

(6 22 )

(22 6 )

( )

( )(dB)

 
 

0

10

20

30

40

50

60

70

H13 H14 H15 H16 H17 H18 H19 H20 H21 H22 H23 H24 H25 H26 H27 H28 H29 R1 R3 R5

꜠ⱬꜟ(dB)

(8 19 )

(19 8 )

( )

( )

 

3- 6- 2  S- 1  
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3- 6- 5  S- 1  

  
/24h  /24h  

 

 

/24h  

 

 

/24h  

 

 

( ) 

 

13  22,860 4,098 26,958 1,410 15.2 

14  22,368 3,720 26,088 1,404 14.3 

15  20,808 3,990 24,798 1,098 16.1 

16  18,534 4,038 22,572 1,146 17.9 

17  18,564 4,212 22,776 1,368 18.5 

18  18,156 4,446 22,602 1,230 19.7 

19  18,108 4,284 22,392 1,098 19.1 

20  18,474 4,170 22,644 1,410 18.4 

21  18,312 4,014 22,326 1,332 18.0 

22  17,346 3,804 21,150 1,476 18.0 

23  16,944 3,552 20,496 1,206 17.3 

24  16,668 3,324 19,992 1,452 16.6 

25  17,238 3,780 21,018 1,356 18.0 

26  16,482 3,348 19,830 1,512 16.9 

27  15,264 2,850 18,114 1,224 15.7 

28  16,908 3,156 20,064 1,242 15.7 

29  16,662  3,432 20,094  1,164  17.1 

 17,178 3,516 20,694 1,122 17.0 

3  16,548 3,594 20,142 1,308 17.8 

5  17,322 3,534 20,856 1,386 16.9 

24 10  
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3- 6- 3  S- 1  
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3- 6- 6   

 

 

 

  

6 10  10 6  

 
60  55  

 

65  60  

 

 

 

 

 

  

6 10  10 6  

 70  65  

 

 

 15  

 20  

10 30 64 24

30 54  
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3- 6- 7   

 

 

 

  

6 10  10 6  

 
65 55 

 
70 65 

 

75 70 

 75 70 

 

 

 15  

 20  

12  15  

 

3- 6- 8   

 

 

 

 

  

 

 

 

 

 65  60  

 70  65  

─ │ ─ ╡≢№╢⁹ 

⌂ ─ ╩ ∆╢√╘ ─ ╩ ≤∆╢ ┘ ─

⌐ ↕╣≡™╢√╘ ─ ╩ ≤∆╢  

─ ⌐№╦∑≡ ─ ⌐ ↕╣≡™╢ ≢№∫≡ ∕─

─ ─ ╩ ∆╢√╘ ─ ╩ ∆╢ ⅜№╢ ┘

≤⇔≡ ─ ⌐ ↕╣≡™╢ ≢№∫≡ ∕─ ─ ─

╩ ↕∑⌂™√╘ ⇔™ ─ ╩ ∆╢ ⅜№╢  

₈ ₉ 51 11 10 58 ⁸ 23 11 30

32  
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4  

4.1  

 

 

4.2  

 

 

5 9 25  

 

4.3  

4- 3- 1 4- 3- 1 4- 3- 4 4  

 

4- 3- 1   

   

B- 1  2299 

B- 2  1 13- 5 

B- 3  1088  

B- 4  6 2  
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101 
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4.4  

 

 

 

 

4.5  

4- 5- 1  

10 15

 

10  

 

4- 5- 1   

  
B- 1 

 

B- 2 

 

B- 3 

 

B- 4 

 

 -  12:43 13:09 13:28 13:55 

 -      

  28.6 28.4 28.6 28.4 

 % 40 43 44 43 

 -  NE Calm Calm E 

 m/s 1.1 1.0  1.0  1.3 

 -  10  10  10  10  

 -  -  -  -  -  

βCalm│ 1.0m/s ╩ ∆⁹ 

β │ 10 ─ ⌐ ∆╢⁹ 
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5  

5.1  

  

  

  

  

 

5.2  

 

5 9 21 ( ) 9 28  

6 1 18 ( ) 1 25 ( ) 

9 11  

5 9 13 ( ) 

5.3  

5- 3- 1 2- 3- 1 5- 3- 1 5- 3- 8  

 

5- 3- 1   

   

 A- 1  165 

 

C- 1  4180  

C- 2  4 4  

C- 3 2  1591  

 

D- 1  1675- 1 

D- 2  7 3- 1 

D- 3  934 

D- 4  4 5- 1 

D- 5  9 9- 1 
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5.4  

5.4.1  

5- 4- 1  

 

5- 4- 1  

   

 

 

( 4 3 ) 

 
JIS K 03122020

( 2 3 ) 

 
21 3  

 

 

5.4.2  

700L 1 24

 

 

5.4.3  
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5.5  

HRGC/HRMS SIM Selected 

Ion Monitoring  

5- 5- 1

 

 

5- 5- 1  

 
(m/z) 

 
(m/z) 

2,3,7,8- TeCDD 
319.8965 

321.8936* 
13C12- 2,3,7,8- TeCDD 

331.9368 

333.9339* 

1,2,3,7,8- PeCDD 
353.8576 

355.8546*   
13C12- 1,2,3,7,8- PeCDD 

365.8978 

367.8949*  

1,2,3,4,7,8- HxCDD 
387.8186 

389.8156*  

13C12- 1,2,3,4,7,8- HxCDD 
399.8589 

401.8559*  
1,2,3,6,7,8- HxCDD 13C12- 1,2,3,6,7,8- HxCDD 

1,2,3,7,8,9- HxCDD 13C12- 1,2,3,7,8,9- HxCDD 

1,2,3,4,6,7,8- HpCDD 
423.7767* 

425.7737 
13C12- 1,2,3,4,6,7,8- HpCDD 

435.8169* 

437.8140 

OCDD 
457.7377 

459.7348* 
13C12- OCDD 

469.7780 

471.7750* 

2,3,7,8- TeCDF 
303.9016 

305.8987* 
13C12- 2,3,7,8- TeCDF 

315.9419 

317.9389* 

1,2,3,7,8- PeCDF 339.8597* 

341.8568 

13C12- 1,2,3,7,8- PeCDF 351.9000* 

353.8970 2,3,4,7,8- PeCDF 13C12- 2,3,4,7,8- PeCDF 

1,2,3,4,7,8- HxCDF 

373.8207* 

375.8178 

13C12- 1,2,3,4,7,8- HxCDF 

385.8610* 

387.8580 

1,2,3,6,7,8- HxCDF 13C12- 1,2,3,6,7,8- HxCDF 

1,2,3,7,8,9- HxCDF 13C12- 1,2,3,7,8,9- HxCDF 

2,3,4,6,7,8- HxCDF 13C12- 2,3,4,6,7,8- HxCDF 

1,2,3,4,6,7,8- HpCDF 407.7818 

409.7788* 

13C12- 1,2,3,4,6,7,8- HpCDF 419.8220 

421.8191* 1,2,3,4,7,8,9- HpCDF 13C12- 1,2,3,4,7,8,9- HpCDF 

OCDF 
441.7428* 

443.7398 
13C12- OCDF 

453.7830* 

455.7801 

3,3 ,4,4 - TeCB (#77) 291.9194* 

293.9165 

13C12- 3,3 ,4,4 - TeCB (#77) 303.9597* 

305.9567 3,4,4 ,5- TeCB (#81) 13C12- 3,4,4 ,5- TeCB (#81) 

3,3 ,4,4 ,5- PeCB (#126) 
325.8804* 

327.8775 
13C12- 3,3 ,4,4 ,5- PeCB (#126)  

337.9207* 

339.9178 

3,3 ,4,4 ,5,5 - HxCB (#169) 
359.8415* 

361.8385 
13C12- 3,3 ,4,4 ,5,5 - HxCB (#169) 

371.8817* 

373.8788 

2 ,3,4,4 ,5- PeCB (#123) 

325.8804* 

327.8775 

13C12- 2 ,3,4,4 ,5- PeCB (#123) 

337.9207* 

339.9178 

2,3 ,4,4 ,5- PeCB (#118) 13C12- 2,3 ,4,4 ,5- PeCB (#118) 

2,3,3 ,4,4 - PeCB (#105) 13C12- 2,3,3 ,4,4 - PeCB (#105) 

2,3,4,4 ,5- PeCB (#114) 13C12- 2,3,4,4 ,5- PeCB (#114) 

2,3 ,4,4 ,5,5 - HxCB (#167) 
359.8415* 

361.8385 

13C12- 2,3 ,4,4 ,5,5 - HxCB (#167) 
371.8817* 

373.8788 
2,3,3 ,4,4 ,5- HxCB (#156) 13C12- 2,3,3 ,4,4 ,5- HxCB (#156) 

2,3,3 ,4,4 ,5 - HxCB (#157) 13C12- 2,3,3 ,4,4 ,5 - HxCB (#157) 

2,3,3 ,4,4 ,5,5 - HpCB (#189) 
393.8025 

395.7995* 
13C12- 2,3,3 ,4,4 ,5,5 - HpCB (#189) 

405.8428 

407.8398* 

* ⌐ ™√⸗♬♃▬○fi 
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5.5.1  

5- 5- 1 5- 5- 2 5- 5- 3

5- 5- 4  

 

 

5- 5- 1 ⱨ꜡כ 

 

 

 

 

 

 

 

16  
 

 

 

 

16  
 

 

F .2  

Fr.   

 

GC- MS  
PCDD/DFs 

non- ortho Co- PCBs 

mono- ortho Co- PCBs 
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5- 5- 2 ⱨ꜡כ 

 

 

 

 

 

 

 

 

(

) 

 

 

   

GC- MS

 

 

◒▬fi▪♇ⱪ☻Ɽכꜞ◒  

 

♩ꜟ◄fi16  

Fr.1  Ⱬ◐◘fi 

 

 

Fr.2  ♩ꜟ◄fi 

◦ꜞfi☺☻Ɽ▬◒

 

PCDD/DFs 

non- ortho Co - PCBs 

mono- ortho Co - PCBs 

─ ™ ╖  
⁸ ♦▫☻

◒ 
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5- 5- 3 ⱨ꜡כ 

 

 

 

 

GC- MS  GC- MS  

 

 

16  

10% 3 g 

22% 6 g 

44% 4.5 g 

2% 3 g 
 

Fr.2 25%  

Fr.3  

 

PCDD/DFs  

Co- PCB non- ortho  
Co- PCB mono- ortho  

 

 

Fr.1  

 

 

  

 

2 30g 
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5- 5- 4 ⱨ꜡כ 

 

 

 

 

GC- MS  GC- MS  

 

 

16  

10% 3 g 

22% 6 g 

44% 4.5 g 

2% 3 g 
 

Fr.2 25%  

Fr.3  

 

PCDD/DFs  

Co- PCB non- ortho  
Co- PCB mono- ortho  

 

 

Fr.1  

 

 

  

 

2 15g 
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5.5.2  

 

 

a) A 

TeCDDs PeCDDs HxCDDs TeCDFs PeCDFs 1,3,4,6,8  

1,2,4,6,8 1,2,3,7,8 2,3,4,7,8 HxCDFs 1,2,3,4,7,8

1,2,3,6,7,8 2,3,4,6,7,8 Co- PCB 126 156 157  

[ ]HP6890 Agilent Technologies  

BPX- DXN(SGE ) 0.25 mm 60 m  

150 1 min. 20 /min. 240 5 /min.

250 10.5 min. 5 /min. 265 6 min.  

10 /min. 280 4.5 min. 20 /min. 320

 

290  

  1min.  

1.0mL/min  

[ ]JMS- 700D JMS- 800D( ) 

10,000  

38 V 

500 A 

10kV 

290  

b) B 

HpCDDs OCDD PeCDFs 1,3,4,6,8 1,2,4,6,8 1,2,3,7,8  

2,3,4,7,8 HxCDFs 1,2,3,4,7,8 1,2,3,6,7,8 2,3,4,6,7,8 

HpCDFs OCDF Co- PCB 126 156 157  

[ ]HP6890 Agilent Technologies  

RH- 12ms(INVENTX ) 0.25 mm 60 m  

150 1 min. 20 /min. 250 15.5min.

3 /min. 285 20 /min. 300 10 /min.

320  

290  

  1min.  

1.0mL/mim  

[ ]JMS- 700D JMS- 800D ( ) 

10,000  

38 V 

500 A 

10kV 

290  
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5.6  

5- 6- 1

5- 6- 2 5- 6-

5- 6-  

5- 6- 5 1 2 5- 6- 6 1

3 5- 6- 7(1) 3 5- 6- 8(1) (5)  

 

 

5- 6- 1 ♄▬○◐◦fi  

  ─   

 

 
pg/m3  2. 6  

pg- TEQ/m3  0.0061 0.6 ( )  

 
pg/m3  1.0   

pg- TEQ/m3  0.0081 0.6 ( )  

 

1/2  

 

5- 6- 2 ♄▬○◐◦fi  

    

 
pg/L   170  

pg- TEQ/L   0.30 1 ( ) 

 
pg/L   210  

pg- TEQ/L   0.32 1 ( ) 

2  

 

pg/L   300  

pg- TEQ/L   0.19 1 ( ) 

 

1/2  

 

5- 6- 3 ♄▬○◐◦fi  

    

 
pg/g  560  

pg- TEQ/g  0.91 150  

 
pg/g  220  

pg- TEQ/g  0.45 150  

2  

 

pg/g  1300  

pg- TEQ/g  2.4 150  

 

1/2  
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5- 6- 4 ♄▬○◐◦fi  

    

 
pg/g  270  

pg- TEQ/g  2.7 1000  

 
pg/g  16  

pg- TEQ/g  0.00018 1000  

 
pg/g  440  

pg- TEQ/g  3.1 1000  

 
pg/g  460  

pg- TEQ/g  0.82 1000  

 
pg/g  290  

pg- TEQ/g  0.98 1000  

( )  

 



  

121 

 

 

5- 6- 5 1     

⌐⅔↑╢ ⌐⅔↑╢

(pg/m3) (pg/m3) (pg/m3) TEF  (pg-TEQ/m3)

1,3,6,8-TeCDD 0.13 0.0027 0.0009 Ί Ί

1,3,7,9-TeCDD 0.039 0.0027 0.0009 Ί Ί

2,3,7,8-TeCDD ND 0.0027 0.0009 1 0.00045

1,2,3,7,8-PeCDD ND 0.0012 0.0003 1 0.00015

1,2,3,4,7,8-HxCDD ND 0.006 0.002 0.1 0.0001

1,2,3,6,7,8-HxCDD (0.002) 0.005 0.001 0.1 0.0002

1,2,3,7,8,9-HxCDD ND 0.008 0.002 0.1 0.0001

1,2,3,4,6,7,8-HpCDD (0.014) 0.024 0.006 0.01 0.00014

OCDD (0.04) 0.05 0.01 0.0003 0.000012

1,2,7,8-TeCDF 0.0060 0.0024 0.0006 Ί Ί

2,3,7,8-TeCDF 0.0039 0.0024 0.0006 0.1 0.00039

1,2,3,7,8-PeCDF ND 0.017 0.005 0.03 0.000075

2,3,4,7,8-PeCDF 0.0040 0.0024 0.0006 0.3 0.00120

1,2,3,4,7,8-HxCDF 0.0049 0.0033 0.0009 0.1 0.00049

1,2,3,6,7,8-HxCDF 0.0051 0.0030 0.0009 0.1 0.00051

1,2,3,7,8,9-HxCDF ND 0.007 0.002 0.1 0.0001

2,3,4,6,7,8-HxCDF 0.0044 0.0033 0.0009 0.1 0.00044

1,2,3,4,6,7,8-HpCDF 0.019 0.010 0.003 0.01 0.00019

1,2,3,4,7,8,9-HpCDF ND 0.010 0.003 0.01 0.000015

OCDF (0.015) 0.018 0.006 0.0003 0.0000045

3,4,4',5-TeCB (#81) ND 0.012 0.004 0.0003 0.0000006

3,3',4,4'-TeCB (#77) 0.15 0.011 0.003 0.0001 0.000015

3,3'4,4',5-PeCB (#126) 0.014 0.005 0.001 0.1 0.0014

3,3',4,4',5,5'-HxCB (#169) ND 0.007 0.002 0.03 0.00003

Total non- ortho  PCBs 0.17 Ί Ί Ί 0.0014

2',3,4,4',5-PeCB (#123) 0.025 0.010 0.003 0.00003 0.00000075

2,3',4,4',5-PeCB (#118) 1.2 0.04 0.01 0.00003 0.000036

2,3,3',4,4'-PeCB (#105) 0.46 0.010 0.003 0.00003 0.0000138

2,3,4,4',5-PeCB (#114) 0.040 0.008 0.002 0.00003 0.00000120

2,3',4,4',5,5'-HxCB (#167) 0.033 0.010 0.003 0.00003 0.00000099

2,3,3',4,4',5-HxCB (#156) 0.063 0.0036 0.0009 0.00003 0.00000189

2,3,3',4,4',5'-HxCB (#157) 0.018 0.007 0.002 0.00003 0.00000054

2,3,3',4,4',5,5'-HpCB (#189) (0.005) 0.013 0.004 0.00003 0.00000015

Total mono- ortho  PCBs 1.8 Ί Ί Ί 0.000055

TeCDDs 0.19 Ί Ί Ί Ί

PeCDDs 0.035 Ί Ί Ί Ί

HxCDDs 0.021 Ί Ί Ί Ί

HpCDDs 0.014 Ί Ί Ί Ί

OCDD 0.04 Ί Ί Ί Ί

Total PCDDs 0.29 Ί Ί Ί 0.0012

TeCDFs 0.16 Ί Ί Ί Ί

PeCDFs 0.11 Ί Ί Ί Ί

HxCDFs 0.050 Ί Ί Ί Ί

HpCDFs 0.025 Ί Ί Ί Ί

OCDF 0.015 Ί Ί Ί Ί

Total PCDFs 0.37 Ί Ί Ί 0.0034

0.66 Ί Ί Ί 0.0046

2.0 Ί Ί Ί 0.0015

2.6 Ί Ί Ί 0.0061

─

P
C

D
D

P
C

D
F

◖
ⱪ
ꜝ
♫
כ
P
C
B ⱡ
fi
○
ꜟ
♩

⸗
ⱡ
○
ꜟ
♩

P
C

D
D

P
C

D
F

Total (PCDDs+PCDFs)

Total Co-PCBs

Total (PCDDs+PCDFs+Co-PCBs)  
1.  

2. ND  

3. 2,3,7,8- TeCDD TEF  

PCDDs,PCDFsWHO- TEF(2006)   Co- PCBs WHO- TEF(2006) 

4.  

1/2  

5.m3 20 101.3kPa  



  

122 

 

5- 6- 5 2     

⌐⅔↑╢ ⌐⅔↑╢

(pg/m3) (pg/m3) (pg/m3) TEF  (pg-TEQ/m3)

1,3,6,8-TeCDD 0.047 0.0027 0.0009 Ί Ί

1,3,7,9-TeCDD 0.018 0.0027 0.0009 Ί Ί

2,3,7,8-TeCDD ND 0.0027 0.0009 1 0.00045

1,2,3,7,8-PeCDD 0.0015 0.0012 0.0003 1 0.0015

1,2,3,4,7,8-HxCDD ND 0.006 0.002 0.1 0.0001

1,2,3,6,7,8-HxCDD (0.004) 0.005 0.001 0.1 0.0004

1,2,3,7,8,9-HxCDD (0.003) 0.008 0.002 0.1 0.0003

1,2,3,4,6,7,8-HpCDD 0.025 0.024 0.006 0.01 0.00025

OCDD (0.05) 0.05 0.01 0.0003 0.000015

1,2,7,8-TeCDF 0.0065 0.0024 0.0006 Ί Ί

2,3,7,8-TeCDF 0.0031 0.0024 0.0006 0.1 0.00031

1,2,3,7,8-PeCDF ND 0.017 0.005 0.03 0.000075

2,3,4,7,8-PeCDF 0.0040 0.0024 0.0006 0.3 0.00120

1,2,3,4,7,8-HxCDF 0.0081 0.0033 0.0009 0.1 0.00081

1,2,3,6,7,8-HxCDF 0.0083 0.0030 0.0009 0.1 0.00083

1,2,3,7,8,9-HxCDF ND 0.007 0.002 0.1 0.0001

2,3,4,6,7,8-HxCDF 0.0069 0.0033 0.0009 0.1 0.00069

1,2,3,4,6,7,8-HpCDF 0.031 0.010 0.003 0.01 0.00031

1,2,3,4,7,8,9-HpCDF (0.006) 0.010 0.003 0.01 0.00006

OCDF 0.025 0.018 0.006 0.0003 0.0000075

3,4,4',5-TeCB (#81) ND 0.012 0.004 0.0003 0.0000006

3,3',4,4'-TeCB (#77) 0.039 0.011 0.003 0.0001 0.0000039

3,3'4,4',5-PeCB (#126) 0.006 0.005 0.001 0.1 0.0006

3,3',4,4',5,5'-HxCB (#169) ND 0.007 0.002 0.03 0.00003

Total non- ortho  PCBs 0.046 Ί Ί Ί 0.00063

2',3,4,4',5-PeCB (#123) (0.005) 0.010 0.003 0.00003 0.00000015

2,3',4,4',5-PeCB (#118) 0.22 0.04 0.01 0.00003 0.0000066

2,3,3',4,4'-PeCB (#105) 0.082 0.010 0.003 0.00003 0.00000246

2,3,4,4',5-PeCB (#114) 0.012 0.008 0.002 0.00003 0.00000036

2,3',4,4',5,5'-HxCB (#167) (0.007) 0.010 0.003 0.00003 0.00000021

2,3,3',4,4',5-HxCB (#156) 0.014 0.0036 0.0009 0.00003 0.00000042

2,3,3',4,4',5'-HxCB (#157) (0.004) 0.007 0.002 0.00003 0.00000012

2,3,3',4,4',5,5'-HpCB (#189) (0.006) 0.013 0.004 0.00003 0.00000018

Total mono- ortho  PCBs 0.35 Ί Ί Ί 0.000010

TeCDDs 0.075 Ί Ί Ί Ί

PeCDDs 0.039 Ί Ί Ί Ί

HxCDDs 0.054 Ί Ί Ί Ί

HpCDDs 0.053 Ί Ί Ί Ί

OCDD 0.05 Ί Ί Ί Ί

Total PCDDs 0.27 Ί Ί Ί 0.0030

TeCDFs 0.15 Ί Ί Ί Ί

PeCDFs 0.076 Ί Ί Ί Ί

HxCDFs 0.065 Ί Ί Ί Ί

HpCDFs 0.056 Ί Ί Ί Ί

OCDF 0.025 Ί Ί Ί Ί

Total PCDFs 0.38 Ί Ί Ί 0.0044

0.64 Ί Ί Ί 0.0074

0.40 Ί Ί Ί 0.00064

1.0 Ί Ί Ί 0.0081
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5- 6- 6 1    

⌐⅔↑╢ ⌐⅔↑╢

(pg/L) (pg/L) (pg/L) TEF  (pg-TEQ/L)

1,3,6,8-TeCDD 11 0.03 0.01 Ί Ί

1,3,7,9-TeCDD 3.8 0.03 0.01 Ί Ί

2,3,7,8-TeCDD (0.02) 0.03 0.01 1 0.02

1,2,3,7,8-PeCDD 0.06 0.03 0.01 1 0.06

1,2,3,4,7,8-HxCDD 0.08 0.07 0.02 0.1 0.008

1,2,3,6,7,8-HxCDD 0.22 0.10 0.03 0.1 0.022

1,2,3,7,8,9-HxCDD 0.18 0.09 0.02 0.1 0.018

1,2,3,4,6,7,8-HpCDD 4.9 0.4 0.1 0.01 0.049

OCDD 100 0.5 0.2 0.0003 0.030

1,2,7,8-TeCDF ND 0.05 0.01 Ί Ί

2,3,7,8-TeCDF 0.05 0.05 0.01 0.1 0.005

1,2,3,7,8-PeCDF 0.08 0.05 0.01 0.03 0.0024

2,3,4,7,8-PeCDF (0.14) 0.15 0.04 0.3 0.042

1,2,3,4,7,8-HxCDF 0.17 0.05 0.01 0.1 0.017

1,2,3,6,7,8-HxCDF 0.15 0.08 0.02 0.1 0.015

1,2,3,7,8,9-HxCDF ND 0.30 0.09 0.1 0.0045

2,3,4,6,7,8-HxCDF 0.20 0.011 0.003 0.1 0.020

1,2,3,4,6,7,8-HpCDF 0.92 0.11 0.03 0.01 0.0092

1,2,3,4,7,8,9-HpCDF (0.17) 0.18 0.06 0.01 0.0017

OCDF 1.7 0.9 0.3 0.0003 0.00051

3,4,4',5-TeCB (#81) ND 0.06 0.02 0.0003 0.000003

3,3',4,4'-TeCB (#77) 1.7 0.14 0.04 0.0001 0.00017

3,3'4,4',5-PeCB (#126) 0.21 0.11 0.03 0.1 0.021

3,3',4,4',5,5'-HxCB (#169) (0.08) 0.14 0.04 0.03 0.0024

Total non- ortho  PCBs 2.0 Ί Ί Ί 0.024

2',3,4,4',5-PeCB (#123) 0.34 0.21 0.06 0.00003 0.0000102

2,3',4,4',5-PeCB (#118) 11 0.21 0.06 0.00003 0.00033

2,3,3',4,4'-PeCB (#105) 5.6 0.27 0.08 0.00003 0.000168

2,3,4,4',5-PeCB (#114) 0.30 0.17 0.05 0.00003 0.0000090

2,3',4,4',5,5'-HxCB (#167) 0.74 0.19 0.06 0.00003 0.0000222

2,3,3',4,4',5-HxCB (#156) 1.6 0.06 0.02 0.00003 0.000048

2,3,3',4,4',5'-HxCB (#157) 0.49 0.013 0.004 0.00003 0.0000147

2,3,3',4,4',5,5'-HpCB (#189) (0.2) 0.4 0.1 0.00003 0.000006

Total mono- ortho  PCBs 20 Ί Ί Ί 0.00061

TeCDDs 15 Ί Ί Ί Ί

PeCDDs 2.3 Ί Ί Ί Ί

HxCDDs 2.1 Ί Ί Ί Ί

HpCDDs 9.6 Ί Ί Ί Ί

OCDD 100 Ί Ί Ί Ί

Total PCDDs 130 Ί Ί Ί 0.21

TeCDFs 1.7 Ί Ί Ί Ί

PeCDFs 2.1 Ί Ί Ί Ί

HxCDFs 1.9 Ί Ί Ί Ί

HpCDFs 2.0 Ί Ί Ί Ί

OCDF 1.7 Ί Ί Ί Ί

Total PCDFs 9.5 Ί Ί Ί 0.12

140 Ί Ί Ί 0.32

22 Ί Ί Ί 0.024

170 Ί Ί Ί 0.35
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5- 6- 6 2    

⌐⅔↑╢ ⌐⅔↑╢

(pg/L) (pg/L) (pg/L) TEF  (pg-TEQ/L)

1,3,6,8-TeCDD 22 0.03 0.01 Ί Ί

1,3,7,9-TeCDD 7.8 0.03 0.01 Ί Ί

2,3,7,8-TeCDD (0.01) 0.03 0.01 1 0.01

1,2,3,7,8-PeCDD 0.07 0.03 0.01 1 0.07

1,2,3,4,7,8-HxCDD 0.10 0.07 0.02 0.1 0.010

1,2,3,6,7,8-HxCDD 0.25 0.10 0.03 0.1 0.025

1,2,3,7,8,9-HxCDD 0.22 0.09 0.02 0.1 0.022

1,2,3,4,6,7,8-HpCDD 6.4 0.4 0.1 0.01 0.064

OCDD 130 0.5 0.2 0.0003 0.039

1,2,7,8-TeCDF 0.06 0.05 0.01 Ί Ί

2,3,7,8-TeCDF (0.05) 0.05 0.01 0.1 0.005

1,2,3,7,8-PeCDF ND 0.05 0.01 0.03 0.00015

2,3,4,7,8-PeCDF ND 0.15 0.04 0.3 0.006

1,2,3,4,7,8-HxCDF 0.10 0.05 0.01 0.1 0.010

1,2,3,6,7,8-HxCDF 0.08 0.08 0.02 0.1 0.008

1,2,3,7,8,9-HxCDF ND 0.30 0.09 0.1 0.0045

2,3,4,6,7,8-HxCDF 0.14 0.011 0.003 0.1 0.014

1,2,3,4,6,7,8-HpCDF 0.65 0.11 0.03 0.01 0.0065

1,2,3,4,7,8,9-HpCDF (0.17) 0.18 0.06 0.01 0.0017

OCDF 1.8 0.9 0.3 0.0003 0.00054

3,4,4',5-TeCB (#81) 0.10 0.06 0.02 0.0003 0.000030

3,3',4,4'-TeCB (#77) 1.6 0.14 0.04 0.0001 0.00016

3,3'4,4',5-PeCB (#126) 0.17 0.11 0.03 0.1 0.017

3,3',4,4',5,5'-HxCB (#169) (0.05) 0.14 0.04 0.03 0.0015

Total non- ortho  PCBs 2.0 Ί Ί Ί 0.019

2',3,4,4',5-PeCB (#123) 0.24 0.21 0.06 0.00003 0.0000072

2,3',4,4',5-PeCB (#118) 10 0.21 0.06 0.00003 0.00030

2,3,3',4,4'-PeCB (#105) 4.8 0.27 0.08 0.00003 0.000144

2,3,4,4',5-PeCB (#114) 0.35 0.17 0.05 0.00003 0.0000105

2,3',4,4',5,5'-HxCB (#167) 0.56 0.19 0.06 0.00003 0.0000168

2,3,3',4,4',5-HxCB (#156) 1.4 0.06 0.02 0.00003 0.000042

2,3,3',4,4',5'-HxCB (#157) 0.35 0.013 0.004 0.00003 0.0000105

2,3,3',4,4',5,5'-HpCB (#189) (0.1) 0.4 0.1 0.00003 0.000003

Total mono- ortho  PCBs 18 Ί Ί Ί 0.00053

TeCDDs 31 Ί Ί Ί Ί

PeCDDs 4.2 Ί Ί Ί Ί

HxCDDs 2.4 Ί Ί Ί Ί

HpCDDs 13 Ί Ί Ί Ί

OCDD 130 Ί Ί Ί Ί

Total PCDDs 180 Ί Ί Ί 0.24

TeCDFs 1.8 Ί Ί Ί Ί

PeCDFs 1.4 Ί Ί Ί Ί

HxCDFs 1.3 Ί Ί Ί Ί

HpCDFs 1.6 Ί Ί Ί Ί

OCDF 1.8 Ί Ί Ί Ί

Total PCDFs 7.9 Ί Ί Ί 0.056

180 Ί Ί Ί 0.30

20 Ί Ί Ί 0.019

210 Ί Ί Ί 0.32
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5- 6- 6 3   2  

⌐⅔↑╢ ⌐⅔↑╢

(pg/L) (pg/L) (pg/L) TEF  (pg-TEQ/L)

1,3,6,8-TeCDD 2.5 0.03 0.01 Ί Ί

1,3,7,9-TeCDD 0.67 0.03 0.01 Ί Ί

2,3,7,8-TeCDD ND 0.03 0.01 1 0.005

1,2,3,7,8-PeCDD (0.01) 0.03 0.01 1 0.01

1,2,3,4,7,8-HxCDD ND 0.07 0.02 0.1 0.001

1,2,3,6,7,8-HxCDD ND 0.10 0.03 0.1 0.0015

1,2,3,7,8,9-HxCDD ND 0.09 0.02 0.1 0.001

1,2,3,4,6,7,8-HpCDD 0.4 0.4 0.1 0.01 0.004

OCDD 5.0 0.5 0.2 0.0003 0.00150

1,2,7,8-TeCDF 0.10 0.05 0.01 Ί Ί

2,3,7,8-TeCDF 0.12 0.05 0.01 0.1 0.012

1,2,3,7,8-PeCDF (0.03) 0.05 0.01 0.03 0.0009

2,3,4,7,8-PeCDF (0.05) 0.15 0.04 0.3 0.015

1,2,3,4,7,8-HxCDF ND 0.05 0.01 0.1 0.0005

1,2,3,6,7,8-HxCDF (0.03) 0.08 0.02 0.1 0.003

1,2,3,7,8,9-HxCDF ND 0.30 0.09 0.1 0.0045

2,3,4,6,7,8-HxCDF 0.025 0.011 0.003 0.1 0.0025

1,2,3,4,6,7,8-HpCDF 0.13 0.11 0.03 0.01 0.0013

1,2,3,4,7,8,9-HpCDF ND 0.18 0.06 0.01 0.0003

OCDF (0.4) 0.9 0.3 0.0003 0.00012

3,4,4',5-TeCB (#81) 1.1 0.06 0.02 0.0003 0.00033

3,3',4,4'-TeCB (#77) 20 0.14 0.04 0.0001 0.0020

3,3'4,4',5-PeCB (#126) 1.1 0.11 0.03 0.1 0.11

3,3',4,4',5,5'-HxCB (#169) ND 0.14 0.04 0.03 0.0006

Total non- ortho  PCBs 23 Ί Ί Ί 0.11

2',3,4,4',5-PeCB (#123) 4.9 0.21 0.06 0.00003 0.000147

2,3',4,4',5-PeCB (#118) 140 0.21 0.06 0.00003 0.0042

2,3,3',4,4'-PeCB (#105) 100 0.27 0.08 0.00003 0.0030

2,3,4,4',5-PeCB (#114) 7.8 0.17 0.05 0.00003 0.000234

2,3',4,4',5,5'-HxCB (#167) 3.6 0.19 0.06 0.00003 0.000108

2,3,3',4,4',5-HxCB (#156) 8.8 0.06 0.02 0.00003 0.000264

2,3,3',4,4',5'-HxCB (#157) 2.3 0.013 0.004 0.00003 0.000069

2,3,3',4,4',5,5'-HpCB (#189) (0.4) 0.4 0.1 0.00003 0.000012

Total mono- ortho  PCBs 260 Ί Ί Ί 0.0080

TeCDDs 3.4 Ί Ί Ί Ί

PeCDDs 0.50 Ί Ί Ί Ί

HxCDDs 0.26 Ί Ί Ί Ί

HpCDDs 0.8 Ί Ί Ί Ί

OCDD 5.0 Ί Ί Ί Ί

Total PCDDs 10 Ί Ί Ί 0.024

TeCDFs 2.1 Ί Ί Ί Ί

PeCDFs 0.69 Ί Ί Ί Ί

HxCDFs 0.27 Ί Ί Ί Ί

HpCDFs 0.13 Ί Ί Ί Ί

OCDF 0.4 Ί Ί Ί Ί

Total PCDFs 3.6 Ί Ί Ί 0.040

14 Ί Ί Ί 0.064

290 Ί Ί Ί 0.12

300 Ί Ί Ί 0.19
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5- 6- 7 1    

⌐⅔↑╢ ⌐⅔↑╢

(pg/g-dry) (pg/g-dry) (pg/g-dry) TEF  (pg-TEQ/g-dry)

1,3,6,8-TeCDD 38 0.16 0.05 Ί Ί

1,3,7,9-TeCDD 12 0.16 0.05 Ί Ί

2,3,7,8-TeCDD ND 0.16 0.05 1 0.025

1,2,3,7,8-PeCDD 0.21 0.13 0.03 1 0.21

1,2,3,4,7,8-HxCDD (0.2) 0.5 0.1 0.1 0.02

1,2,3,6,7,8-HxCDD 0.47 0.13 0.03 0.1 0.047

1,2,3,7,8,9-HxCDD 0.55 0.24 0.08 0.1 0.055

1,2,3,4,6,7,8-HpCDD 10 1.1 0.3 0.01 0.10

OCDD 150 5 2 0.0003 0.045

1,2,7,8-TeCDF (0.2) 0.3 0.1 Ί Ί

2,3,7,8-TeCDF (0.2) 0.3 0.1 0.1 0.02

1,2,3,7,8-PeCDF (0.3) 0.8 0.3 0.03 0.009

2,3,4,7,8-PeCDF ND 1.0 0.3 0.3 0.045

1,2,3,4,7,8-HxCDF 0.6 0.4 0.1 0.1 0.06

1,2,3,6,7,8-HxCDF 0.56 0.21 0.05 0.1 0.056

1,2,3,7,8,9-HxCDF ND 1.1 0.3 0.1 0.015

2,3,4,6,7,8-HxCDF 0.7 0.4 0.1 0.1 0.07

1,2,3,4,6,7,8-HpCDF ND 1.6 0.5 0.01 0.0025

1,2,3,4,7,8,9-HpCDF ND 1.0 0.3 0.01 0.0015

OCDF (3) 3 1 0.0003 0.0009

3,4,4',5-TeCB (#81) (0.8) 1.5 0.5 0.0003 0.00024

3,3',4,4'-TeCB (#77) 15 1.1 0.3 0.0001 0.0015

3,3'4,4',5-PeCB (#126) 1.1 0.7 0.2 0.1 0.11

3,3',4,4',5,5'-HxCB (#169) (0.2) 0.7 0.2 0.03 0.006

Total non- ortho  PCBs 17 Ί Ί Ί 0.12

2',3,4,4',5-PeCB (#123) 2.9 1.4 0.4 0.00003 0.000087

2,3',4,4',5-PeCB (#118) 160 1.2 0.4 0.00003 0.0048

2,3,3',4,4'-PeCB (#105) 70 0.7 0.2 0.00003 0.00210

2,3,4,4',5-PeCB (#114) 4.0 0.6 0.2 0.00003 0.000120

2,3',4,4',5,5'-HxCB (#167) 9.4 1.1 0.3 0.00003 0.000282

2,3,3',4,4',5-HxCB (#156) 19 0.29 0.08 0.00003 0.00057

2,3,3',4,4',5'-HxCB (#157) 5.1 0.27 0.08 0.00003 0.000153

2,3,3',4,4',5,5'-HpCB (#189) 1.9 1.1 0.3 0.00003 0.000057

Total mono- ortho  PCBs 270 Ί Ί Ί 0.0082

TeCDDs 52 Ί Ί Ί Ί

PeCDDs 8.4 Ί Ί Ί Ί

HxCDDs 6.7 Ί Ί Ί Ί

HpCDDs 21 Ί Ί Ί Ί

OCDD 150 Ί Ί Ί Ί

Total PCDDs 240 Ί Ί Ί 0.50

TeCDFs 9.8 Ί Ί Ί Ί

PeCDFs 8.3 Ί Ί Ί Ί

HxCDFs 6.6 Ί Ί Ί Ί

HpCDFs 1.9 Ί Ί Ί Ί

OCDF 3 Ί Ί Ί Ί

Total PCDFs 29 Ί Ί Ί 0.28

270 Ί Ί Ί 0.78

290 Ί Ί Ί 0.13

560 Ί Ί Ί 0.91
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5- 6- 7 2    

⌐⅔↑╢ ⌐⅔↑╢

(pg/g-dry) (pg/g-dry) (pg/g-dry) TEF  (pg-TEQ/g-dry)

1,3,6,8-TeCDD 23 0.16 0.05 Ί Ί

1,3,7,9-TeCDD 7.4 0.16 0.05 Ί Ί

2,3,7,8-TeCDD ND 0.16 0.05 1 0.025

1,2,3,7,8-PeCDD (0.12) 0.13 0.03 1 0.12

1,2,3,4,7,8-HxCDD ND 0.5 0.1 0.1 0.005

1,2,3,6,7,8-HxCDD 0.23 0.13 0.03 0.1 0.023

1,2,3,7,8,9-HxCDD 0.27 0.24 0.08 0.1 0.027

1,2,3,4,6,7,8-HpCDD 5.5 1.1 0.3 0.01 0.055

OCDD 100 5 2 0.0003 0.030

1,2,7,8-TeCDF ND 0.3 0.1 Ί Ί

2,3,7,8-TeCDF ND 0.3 0.1 0.1 0.005

1,2,3,7,8-PeCDF ND 0.8 0.3 0.03 0.0045

2,3,4,7,8-PeCDF ND 1.0 0.3 0.3 0.045

1,2,3,4,7,8-HxCDF (0.2) 0.4 0.1 0.1 0.02

1,2,3,6,7,8-HxCDF (0.17) 0.21 0.05 0.1 0.017

1,2,3,7,8,9-HxCDF ND 1.1 0.3 0.1 0.015

2,3,4,6,7,8-HxCDF (0.2) 0.4 0.1 0.1 0.02

1,2,3,4,6,7,8-HpCDF (0.5) 1.6 0.5 0.01 0.005

1,2,3,4,7,8,9-HpCDF ND 1.0 0.3 0.01 0.0015

OCDF (2) 3 1 0.0003 0.0006

3,4,4',5-TeCB (#81) ND 1.6 0.5 0.0003 0.000075

3,3',4,4'-TeCB (#77) 3.1 1.1 0.3 0.0001 0.00031

3,3'4,4',5-PeCB (#126) (0.3) 0.7 0.2 0.1 0.03

3,3',4,4',5,5'-HxCB (#169) ND 0.7 0.2 0.03 0.003

Total non- ortho  PCBs 3.4 Ί Ί Ί 0.033

2',3,4,4',5-PeCB (#123) (0.8) 1.4 0.4 0.00003 0.000024

2,3',4,4',5-PeCB (#118) 32 1.2 0.4 0.00003 0.00096

2,3,3',4,4'-PeCB (#105) 15 0.7 0.2 0.00003 0.00045

2,3,4,4',5-PeCB (#114) 1.1 0.6 0.2 0.00003 0.000033

2,3',4,4',5,5'-HxCB (#167) 1.9 1.1 0.3 0.00003 0.000057

2,3,3',4,4',5-HxCB (#156) 4.4 0.29 0.08 0.00003 0.000132

2,3,3',4,4',5'-HxCB (#157) 1.2 0.27 0.08 0.00003 0.000036

2,3,3',4,4',5,5'-HpCB (#189) (0.5) 1.1 0.3 0.00003 0.000015

Total mono- ortho  PCBs 57 Ί Ί Ί 0.0017

TeCDDs 31 Ί Ί Ί Ί

PeCDDs 4.6 Ί Ί Ί Ί

HxCDDs 2.6 Ί Ί Ί Ί

HpCDDs 10 Ί Ί Ί Ί

OCDD 100 Ί Ί Ί Ί

Total PCDDs 150 Ί Ί Ί 0.28

TeCDFs 2.9 Ί Ί Ί Ί

PeCDFs 1.4 Ί Ί Ί Ί

HxCDFs 2.0 Ί Ί Ί Ί

HpCDFs 0.5 Ί Ί Ί Ί

OCDF 2 Ί Ί Ί Ί

Total PCDFs 8 Ί Ί Ί 0.13

160 Ί Ί Ί 0.42

60 Ί Ί Ί 0.035

220 Ί Ί Ί 0.45
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