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 1 POPs  

 
 pg/m3   

pg/m3  
‘09 ‘10 ‘11 ‘12 ‘13 ‘14 ‘15 ‘16 ‘17 ‘18 ‘19 ‘14 ‘15 ‘16 ‘17 ‘18 ‘19 

[1] PCB --- 80 46 49 47 50 38 56 58 54 41 37 42 50 37 35 32 
[2] HCB 120 110 110 110 110 110 100 110 120 100 86 140 140 150 96 94 83 
[3]  0.08 0.10 0.18 0.11 0.10 0.08 0.15 0.11 0.11 0.17 0.19 0.27 0.60 0.15 0.07 0.13 0.13 
[4]  1.6 1.4 1.3 0.98 1.0 1.1 1.2 1.1 1.2 0.98 1.1 1.3 1.8 1.6 0.71 0.50 0.69 
[5]  tr(0.08) tr(0.08) tr(0.08) tr(0.06) 0.08 0.08 0.07 0.07 0.07 0.06 tr(0.05) 0.08 0.07 0.06 tr(0.04) tr(0.04) tr(0.02) 

[6] 

DDT  
[6-1] p,p'-DDT 1.5 0.82 0.57 0.54 0.43 0.51 0.38 0.34 0.36 0.84 ---  0.44 0.44 0.45 0.22 1.0 ---  
[6-2] p,p'-DDE 1.4 1.3 0.98 1.3 0.92 0.95 0.88 0.77 0.76 0.49 ---  1.0 1.0 1.0 0.66 0.69 ---  
[6-3] p,p'-DDD 0.14 0.098 0.06 0.06 0.058 0.079 0.049 0.037 0.032 0.038 ---  0.085 0.074 0.072 0.035 0.053 ---  
[6-4] o,p-DDT 1.1 0.70 0.54 0.48 0.40 0.40 0.36 0.30 0.34 0.34 ---  0.46 0.48 0.44 0.21 0.38 ---  
[6-5] o,p-DDE 0.33 0.28 0.17 0.23 0.18 0.15 0.13 0.13 0.14 0.088 ---  0.19 0.18 0.17 0.11 0.12 ---  
[6-6] o,p-DDD 0.14 0.11 0.06 0.08 0.06 0.08 0.06 tr(0.04)tr(0.04) tr(0.03) ---  0.10 0.09 0.09 tr(0.05) tr(0.05) ---  

[7] 

 
[7-1] cis-  4.5 3.9 4.2 2.8 3.1 2.9 3.6 3.1 3.7 3.1 3.1 2.9 4.1 4.0 1.6 0.91 1.6 
[7-2] trans-

 4.9 4.3 4.7 3.1 3.2 3.2 4.2 3.5 3.6 3.3 3.5 3.0 4.1 3.9 1.8 0.95 1.6 

[7-3] 
 0.62 0.49 0.44 0.37 0.38 0.37 0.36 0.41 0.34 0.28 0.31 0.29 0.32 0.32 0.18 0.15 0.18 

[7-4] cis-  0.56 0.47 0.46 0.31 0.35 0.35 0.39 0.34 0.41 0.36 0.35 0.35 0.47 0.49 0.17 0.10 0.18 
[7-5] trans-

 4.3 3.5 3.7 2.5 2.8 2.7 3.1 2.9 3.1 2.8 2.7 2.4 3.3 3.3 1.3 0.77 1.3 

[8] 

 
[8-1]  0.84 0.82 0.92 0.61 0.65 0.52 0.71 0.66 0.62 0.45 0.48 0.40 0.49 0.54 0.32 0.18 0.26 
[8-2] cis-

 0.59 0.54 0.48 0.45 0.42 0.42 0.35 0.37 0.35 0.35 0.35 0.43 0.44 0.41 0.27 0.24 0.28 

[8-3] trans-
 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd 

[9] 

 
[9-1] Parlar-26 tr(0.16) tr(0.17) tr(0.13) nd tr(0.2) nd nd nd nd tr(0.1) tr(0.1) tr(0.2) nd nd nd tr(0.1) tr(0.2) 
[9-2] Parlar-50 nd tr(0.08) tr(0.06) tr(0.1) nd tr(0.1) tr(0.1) nd tr(0.1) nd nd tr(0.1) tr(0.1) nd tr(0.1) nd nd 
[9-3] Parlar-62 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd 

[10]  0.20 0.17 0.14 0.16 0.18 0.14 0.14 0.13 0.18 0.14 0.18 0.17 0.16 0.16 0.063 0.055 0.15 

[11] 

HCH
[11-1] -HCH 15 11 15 13 11 7.9 8.1 8.9 6.5 6.8 4.2 13 14 14 3.8 4.1 5.5 
[11-2] -HCH 0.94 0.84 0.80 0.78 0.81 0.70 0.59 0.63 0.54 0.53 0.52 0.77 0.78 0.81 0.33 0.35 0.48 
[11-3] -HCH

 3.3 2.1 2.8 2.5 2.4 1.8 1.7 2.0 1.5 1.4 0.97 2.4 2.5 2.5 0.83 0.90 1.1 

[11-4] -HCH 0.10 0.11 0.10 0.09 0.10 0.07 0.06 tr(0.10) tr(0.07) tr(0.06) tr(0.06) 0.10 0.11 0.12 tr(0.05) tr(0.05) tr(0.07) 
[12]  nd nd nd nd nd nd nd nd nd nd tr(0.01) tr(0.01) tr(0.01) tr(0.01) tr(0.01) tr(0.01) 

[13]   tr(0.1) nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd 

[14] 

4 10  
[14-1] 

 0.33 0.21 tr(0.2) 0.5 0.7 0.5 0.3 0.38 0.4 0.3 0.6 0.6 0.7 0.31 tr(0.19) tr(0.13) 

[14-2] 
 tr(0.09) tr(0.07) nd 0.24 0.40 tr(0.17) 0.22 0.23 0.20 tr(0.18) 0.26 0.25 0.41 tr(0.13) tr(0.08) tr(0.07) 

[14-3] 
 tr(0.06) nd tr(0.1) tr(0.1) nd tr(0.1) tr(0.1) tr(0.1) nd nd nd tr(0.1) tr(0.1) tr(0.1) nd nd 

[14-4] 
 tr(0.1) tr(0.1) nd nd tr(0.1) tr(0.1) tr(0.1) tr(0.1) tr(0.1) nd tr(0.1) tr(0.1) tr(0.1) tr(0.1) tr(0.1) tr(0.1) 

[14-5] 
 tr(0.12) tr(0.08) tr(0.1) tr(0.1) tr(0.1) tr(0.1) tr(0.1) tr(0.1) tr(0.1) tr(0.1) tr(0.3) tr(0.2) tr(0.1) tr(0.2) 0.2 tr(0.1) 

[14-6] 
 tr(0.5) nd tr(0.3) nd tr(0.5) nd tr(0.5) nd nd nd tr(0.8) nd tr(0.5) nd tr(0.4) nd 

[14-7] 
 tr(4) nd nd tr(3) tr(3) nd tr(5) nd nd tr(1) tr(4) nd tr(5) nd tr(3) nd 
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 pg/m3   

pg/m3  
‘09 ‘10 ‘11 ‘12 ‘13 ‘14 ‘15 ‘16 ‘17 ‘18 ‘19 ‘14 ‘15 ‘16 ‘17 ‘18 ‘19 

[15] 
PFOS  

4.8 5.5 3.9 5.1 6.0 4.8 5.2 6.9 5.9 3.4 8.1 6.0 8.1 3.2 1.6 1.8 

[16] PFOA  23 7.1 4.5 11 7.6 5.9 6.8 14 7.8 5.4 15 15 17 9.2 13 6.9 

[17]  48 51 52 54 53 48 56 67 58 49 67 73 82 60 55 56 

[18] 

 
[18-1] -

 30 13 14 13 11 8.5 18 7.6 4.4 32 27 20 3.3 3.3 2.1 

[18-2] -
 1.6 0.8 0.9 1.0 0.8 0.5 1.2 0.4 tr(0.3) 2.8 2.1 1.4 0.5 0.5 tr(0.2) 

[19] 

1,2,5,6,9,10-  
[19-1] -1,2,5,6,9,10-

 
1.8 tr(0.2) 0.3 0.3 0.4 tr(0.2) tr(0.1) 0.3 1.1 0.8 0.7 0.7 1.1 0.4 

[19-2] -1,2,5,6,9,10-

 
0.6 tr(0.1) tr(0.10)tr(0.1) tr(0.2) tr(0.1) tr(0.1) nd 0.39 0.3 0.3 0.3 0.5 tr(0.1) 

[19-3] -1,2,5,6,9,10-

 
1.6 tr(0.2) 0.28 0.3 0.7 0.4 tr(0.2) 0.4 1.1 1.0 1.3 0.8 1.0 0.3 

[19-4] -1,2,5,6,9,10-

 
nd tr(0.1) nd tr(0.1) nd nd nd nd tr(0.11)tr(0.1) tr(0.1) tr(0.1) tr(0.1) tr(0.1) 

[19-5] -1,2,5,6,9,10-

 
nd nd tr(0.1) tr(0.1) nd nd nd nd tr(0.1) tr(0.1) nd nd nd nd 

[20]  17 14 13 13 tr(21) 26 24 19 

[21] -1,3-  890 2,800 4,600 4,500 1,000 5,100 3,800 5,200 

[22] 
[22-1] 

 1.0 0.8 0.8 tr(0.1) 1.2 1.0 0.8 tr(0.5) 

[22-2] 
 8 8 6 6 10 tr(4) 5 5 

[23] 

[23]
 550 600 380 390 500 270 

[23-1] 
(

10  
240 200 140 160 180 120 

[23-2] 
(

11  
200 200 130  120 170 100 

[23-3] 
(

12  
66 140 70 51 80 40 

[23-4] 
(

13  
48 63 40 52 58 33 
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 pg/m3   
pg/m3  

 ‘09 ‘10 ‘11 ‘12 ‘13 ‘14 ‘15 ‘16 ‘17 ‘18 ‘19 ‘14 ‘15 ‘16 ‘17 ‘18 ‘19 

[24] 

PAH  
[24-1]      310 180 190 310 390 160 
[24-2] 

     410 290 270 510 670 250 

[24-3] [a]
     50 25 tr(20) 43 58 23 

[24-4]      190 130 110 200 340 130 
[24-5] [a]

     70 24 30 76 92 42 

[24-6] [e]
     100 56 60 110 150 64 

[24-7] [b]
     160 110 94 190 290 93 

[24-8] [k]
     60 34 30 61 92 33 

[24-9] [g,h,i]
     90 55 50 100 140 73 

[24-10] 
[1,2,3-c,d]      110 70 50 110 160 64 

[24-11] 
[a,c]      tr(20) nd tr(10) tr(10) tr(10) tr(10) 

[24-12] 
[a,h]      tr(20) nd nd tr(11) nd nd 

 
1 2014 2016

-1,3- LV MV
 

2 PCB PCB
PCB  

3  
4 2009 4 12 2 3 PCB

PCB
 

5 2019 8 12 10 12 DDT
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 2 POPs [ ]  

 
 

pg/m3  

‘09 ‘10 ‘11 ‘12 ‘13 ‘14 ‘15 ‘16 ‘17 ‘18 ‘19 

[1] PCB  0.82 
[0.30] 

1.30 
[0.56] 

2.30 
[0.91] 

1.70 
[0.66] 

0.85 
[0.31] 

0.62 
[0.22] 

0.90 
[0.39] 

1.7 
[0.6] 

1.3  
[0.4] 

0.8 
[0.3] 

1.0 
[0.4] 

[2] HCB 0.22 
[0.08]

1.8 
[0.7]

0.6 
[0.2]

0.6 
[0.2]

0.5 
[0.2]

0.5 
[0.2]

0.3 
[0.1]

0.3 
[0.1]

0.4  
[0.1] 

0.3 
[0.1] 

0.3 
[0.1] 

[3]  0.04 
[0.02]

0.06 
[0.02]

0.05 
[0.02]

0.05 
[0.02]

0.04 
[0.02]

0.05 
[0.02]

0.05 
[0.02]

0.06 
[0.02]

0.06  
[0.02] 

0.07  
[0.03] 

0.08  
[0.03] 

[4]  0.24 
[0.09]

0.10 
[0.04]

0.08 
[0.03]

0.06 
[0.02]

0.05 
[0.02]

0.05 
[0.02]

0.06 
[0.02]

0.08 
[0.03]

0.09  
[0.03] 

0.09  
[0.03] 

0.1  
[0.04] 

[5]  0.10 
[0.04]

0.10 
[0.04]

0.09 
[0.04]

0.07 
[0.03]

0.06 
[0.02]

0.05 
[0.02]

0.06 
[0.02]

0.06 
[0.02]

0.06  
[0.02] 

0.05  
[0.02] 

0.13  
[0.05] 

[6] 

DDT  

[6-1] p,p'-DDT 0.07 
[0.03]

0.08 
[0.03]

0.07 
[0.03]

0.08 
[0.03]

0.05 
[0.02]

0.05 
[0.02]

0.05 
[0.02]

0.06 
[0.02]

0.06  
[0.02] 

0.08  
[0.03] 

0.19  
[0.07] 

[6-2] p,p'-DDE 0.04 
[0.02]

0.05 
[0.02]

0.08 
[0.03]

0.09 
[0.03]

0.04 
[0.02]

0.05 
[0.02]

0.05 
[0.02]

0.06 
[0.02]

0.06  
[0.02] 

0.06  
[0.02] 

0.07  
[0.03] 

[6-3] p,p'-DDD 0.025 
[0.009]

0.024 
[0.009]

0.04 
[0.01]

0.04 
[0.01]

0.018 
[0.007] 

0.018 
[0.007] 

0.018 
[0.007] 

0.017 
[0.007] 

0.018  
[0.007] 

0.02  
[0.008] 

0.03  
[0.01] 

[6-4] o,p'-DDT 0.03 
[0.01]

0.03 
[0.01]

0.04 
[0.01]

0.04 
[0.01]

0.018 
[0.007] 

0.023 
[0.009] 

0.03 
[0.01]

0.03 
[0.01]

0.03  
[0.01] 

0.04  
[0.01] 

0.05  
[0.02] 

[6-5] o,p'-DDE 0.025 
[0.009]

0.03 
[0.01]

0.04 
[0.02]

0.04 
[0.01]

0.023 
[0.009] 

0.023 
[0.009] 

0.019 
[0.007] 

0.020 
[0.008] 

0.02  
[0.008] 

0.02  
[0.008] 

0.04  
[0.02] 

[6-6] o,p'-DDD 0.04 
[0.01]

0.03 
[0.01]

0.05 
[0.02]

0.05 
[0.02]

0.05 
[0.02]

0.05 
[0.02]

0.05 
[0.02]

0.05 
[0.02]

0.06  
[0.02] 

0.06  
[0.02] 

0.08  
[0.03] 

[7] 

 

[7-1] cis-  0.14 
[0.05]

0.17 
[0.06]

0.24 
[0.09]

0.22 
[0.08]

0.12 
[0.05]

0.08 
[0.03]

0.2 
[0.1]

0.3 
[0.1]

0.3  
[0.1] 

0.21  
[0.08] 

0.24  
[0.09] 

[7-2] trans-  0.17 
[0.06]

0.23 
[0.09]

0.3 
[0.1]

0.4 
[0.1]

0.15 
[0.06]

0.11 
[0.04]

0.3 
[0.1]

0.4 
[0.1]

0.3  
[0.1] 

0.3 
[0.1] 

0.3 
[0.1] 

[7-3]  0.04 
[0.01]

0.03 
[0.01]

0.07 
[0.03]

0.08 
[0.03]

0.03 
[0.01]

0.06 
[0.02]

0.06 
[0.02]

0.06 
[0.02]

0.05  
[0.02] 

0.06  
[0.02] 

0.06  
[0.02] 

[7-4] cis-  0.03 
[0.01]

0.021 
[0.008]

0.04 
[0.02]

0.12 
[0.05]

0.04 
[0.02]

0.04 
[0.02]

0.06 
[0.02]

0.06 
[0.02]

0.04  
[0.02] 

0.06  
[0.02] 

0.06  
[0.02] 

[7-5] trans-  0.09 
[0.03]

0.12 
[0.05]

0.18 
[0.07]

0.24 
[0.09]

0.11 
[0.04]

0.10 
[0.04]

0.21 
[0.08]

0.22 
[0.09]

0.2  
[0.1] 

0.18  
[0.07] 

0.16  
[0.06] 

[8] 

 

[8-1]  0.06 
[0.02]

0.08 
[0.03]

0.09 
[0.04]

0.09 
[0.03]

0.07 
[0.03]

0.07 
[0.03]

0.08 
[0.03]

0.09 
[0.03]

0.08  
[0.03] 

0.06  
[0.02] 

0.07  
[0.03] 

[8-2] cis-
 

0.022 
[0.008]

0.024 
[0.009]

0.04 
[0.01]

0.05 
[0.02]

0.03 
[0.01]

0.03 
[0.01]

0.03 
[0.01]

0.03 
[0.01]

0.03  
[0.01] 

0.05  
[0.02] 

0.03  
[0.01] 

[8-3] trans-
 

0.16 
[0.06]

0.16 
[0.06]

0.13 
[0.05]

0.12 
[0.05]

0.12 
[0.05]

0.11 
[0.04]

0.10 
[0.04]

0.10 
[0.04]

0.11  
[0.04] 

0.11  
[0.04] 

0.13  
[0.05] 

[9] 

 

[9-1] Parlar-26 0.22 
[0.08]

0.23 
[0.09]

0.22 
[0.08]

0.4 
[0.2]

0.3 
[0.1]

0.4 
[0.2]

0.5 
[0.2]

0.4 
[0.2]

0.4  
[0.2] 

0.3  
[0.1] 

0.3 
[0.1] 

[9-2] Parlar-50 0.25 
[0.09]

0.15 
[0.06]

0.15 
[0.06]

0.3 
[0.1]

0.4 
[0.2]

0.4 
[0.1]

0.4 
[0.1]

0.22 
[0.09]

0.3  
[0.1] 

0.5  
[0.2] 

0.4  
[0.2] 

[9-3] Parlar-62 1.6 
[0.6]

1.2 
[0.5]

1.3 
[0.5]

4 
[2]

1.6 
[0.6]

2.1 
[0.8]

2.4 
[0.9]

1.2 
[0.5]

1.4  
[0.5] 

1.8  
[0.7] 

1.7  
[0.7] 

[10]  0.03 
[0.01]

0.020 
[0.008]

0.04 
[0.01]

0.021 
[0.008]

0.020 
[0.008]

0.017 
[0.007]

0.023 
[0.009]

0.019 
[0.007]

0.021  
[0.008] 

0.022  
[0.008] 

0.023  
[0.009] 

[11] 

HCH  

[11-1] -HCH 0.10 
[0.04]

0.17 
[0.06]

0.24 
[0.09]

0.16 
[0.06]

0.21 
[0.08]

0.10 
[0.04]

0.3 
[0.1]

0.20 
[0.08]

0.14  
[0.06] 

0.13  
[0.05] 

0.12 
[0.05] 

[11-2] -HCH 0.04 
[0.01]

0.07 
[0.03]

0.06 
[0.02]

0.07 
[0.03]

0.06 
[0.02]

0.05 
[0.02]

0.06 
[0.02]

0.07 
[0.03]

0.06  
[0.02] 

0.07  
[0.03] 

0.07  
[0.03] 

[11-3] -HCH
 

0.07 
[0.03]

0.11 
[0.04]

0.21 
[0.08]

0.14 
[0.05]

0.15 
[0.06]

0.06 
[0.02]

0.18 
[0.07]

0.16 
[0.06]

0.09  
[0.03] 

0.1  
[0.04] 

0.1 
[0.04] 

[11-4] -HCH 0.04 
[0.02]

0.05 
[0.02]

0.05 
[0.02]

0.07 
[0.03]

0.05 
[0.02]

0.04 
[0.02]

0.04 
[0.02]

0.11 
[0.04]

0.08  
[0.03] 

0.08  
[0.03] 

0.08  
[0.03] 

[12]  0.04 
[0.02]

0.04 
[0.02]

0.03 
[0.01]

0.03 
[0.01]

0.03 
[0.01]

0.03 
[0.01]

0.03 
[0.01]

0.03  
[0.01] 

0.03  
[0.01] 

0.04  
[0.01] 

[13]  
0.3 

[0.1]
0.3 

[0.1]
0.4 

[0.1]
0.19 

[0.07] 
0.19 

[0.07] 
0.19 

[0.07] 
0.19 

[0.07] 
0.3  

[0.1] 
0.23  

[0.09] 
0.9  

[0.3] 
1 [ ]  
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pg/m3  

‘09 ‘10 ‘11 ‘12 ‘13 ‘14 ‘15 ‘16 ‘17 ‘18 ‘19 

[14] 

4 10
[14-1] 

 
0.12 

[0.05]
0.18 

[0.07]
0.3 

[0.1]
0.3 

[0.1]
0.3 

[0.1]
0.3 

[0.1]
0.3 

[0.1]
0.24  

[0.09] 
0.3  

[0.1] 
0.3  

[0.1] 
[14-2] 

 
0.12 

[0.05]
0.16 

[0.06]
0.14 

[0.06]
0.18 

[0.07]
0.18 

[0.07]
0.18 

[0.07]
0.19 

[0.07]
0.19  

[0.07] 
0.19 

[0.07] 
0.19 

[0.07] 
[14-3] 

 
0.16 

[0.06]
0.14 

[0.05]
0.3 

[0.1]
0.4 

[0.1]
0.5 

[0.2]
0.4 

[0.1]
0.3 

[0.1]
0.3  

[0.1] 
0.4 

[0.2] 
0.3 

[0.1] 
[14-4] 

 
0.26 

[0.10]
0.3 

[0.1]
0.5 

[0.2]
0.5 

[0.2]
0.3 

[0.1]
0.3 

[0.1]
0.3 

[0.1]
0.3  

[0.1] 
0.18 

[0.07] 
0.3 

[0.1] 
[14-5] 

 
0.15 

[0.06]
0.20 

[0.08]
0.3 

[0.1]
0.3 

[0.1]
0.4 

[0.1]
0.3 

[0.1]
0.3 

[0.1]
0.3  

[0.1] 
0.23 

[0.09] 
0.3 

[0.1] 
[14-6] 

 
0.7 

[0.3]
0.9 

[0.4]
0.7 

[0.3]
1.0 

[0.4]
0.9 

[0.4]
1.3 

[0.5]
1.1 

[0.4]
1  

[0.4] 
1.1  

[0.4] 
1  

[0.4] 
[14-7] 

 
6 

[2]
7 

[3]
8 

[3]
8 

[3]
8 

[3]
11 
[4]

10 
[4]

10  
[4] 

9  
[3] 

3 
[1] 

[15] PFOS  
0.4 

[0.1]
0.5 

[0.2]
0.5 

[0.2]
0.3 

[0.1]
0.3 

[0.1]
0.3 

[0.1]
0.3 

[0.1]
0.4  

[0.2] 
0.3  

[0.1] 
0.3  

[0.1] 

[16] PFOA  
0.5 

[0.2]
0.6 

[0.2]
0.7 

[0.3]
0.4 

[0.1]
0.4 

[0.1]
0.4 

[0.2]
0.4 

[0.2]
0.4  

[0.2] 
0.4  

[0.2] 
0.4  

[0.2] 

[17]  0.3 
[0.1]

0.6 
[0.2]

0.3 
[0.1]

0.5 
[0.2]

0.21 
[0.08]

0.17 
[0.07]

0.5 
[0.2]

0.4  
[0.1] 

0.18 
[0.07] 

0.18 
[0.07] 

[18] 

 
[18-1] -

 
2.2 

[0.8]
1.7 

[0.7]
2.1 

[0.8]
1.4 

[0.5]
1.7 

[0.7]
1.2 

[0.5]
1.5  

[0.6] 
1.5  

[0.6] 
1.5  

[0.6] 
[18-2] -

 
0.4 

[0.1]
0.6 

[0.2]
0.6 

[0.2]
0.3 

[0.1]
0.5 

[0.2]
0.5 

[0.2]
0.5  

[0.2] 
0.4  

[0.2] 
0.5  

[0.2] 

 [19] 

1,2,5,6,9,10-  
[19-1] -1,2,5,6,9,10-

 
0.6 

[0.2]
0.3 

[0.1]
0.3 

[0.1]
0.3 

[0.1]
0.3 

[0.1]
0.3  

[0.1] 
0.3  

[0.1] 
0.3  

[0.1] 
[19-2] -1,2,5,6,9,10-

 
0.3 

[0.1]
0.3 

[0.1]
0.22 

[0.09]
0.3 

[0.1]
0.3 

[0.1]
0.3  

[0.1] 
0.3  

[0.1] 
0.3  

[0.1] 
[19-3] -1,2,5,6,9,10-

 
0.3 

[0.1]
0.3 

[0.1]
0.22 

[0.09]
0.3 

[0.1]
0.3 

[0.1]
0.3  

[0.1] 
0.3  

[0.1] 
0.3  

[0.1] 
[19-4] -1,2,5,6,9,10-

 
0.4 

[0.2]
0.3 

[0.1]
0.23 

[0.09]
0.3 

[0.1]
0.3 

[0.1]
0.3  

[0.1] 
0.3  

[0.1] 
0.4  

[0.2] 
[19-5] -1,2,5,6,9,10-

 
0.6 

[0.2]
0.4 

[0.2]
0.3 

[0.1]
0.3 

[0.1]
0.6 

[0.2]
0.7  

[0.3] 
0.5  

[0.2] 
0.5  

[0.2] 

[20]  1.0 
[0.41]

0.74 
[0.27] 

0.7 
[0.3] 

0.8 
[0.3] 

[21] -1,3-
 

50 
[20]

80  
[30] 

60  
[20] 

60  
[20] 

[22] 

 
[22-1] 

 
0.8 

[0.3]
0.8  

[0.3] 
0.8  

[0.3] 
0.8  

[0.3] 
[22-2] 

 
6 

[2]
6  

[2] 
5  

[2] 
6  

[2] 

[23] 

[23]
 

59  
[22] 

130  
[48] 

110  
[40] 

[23-1] 
( 10  

21  
[8] 

23  
[9] 

30  
[10] 

[23-2] 
( 11  

10  
[4] 

50  
[20] 

20  
[10] 

[23-3] 
( 12  

14  
[5] 

30  
[10] 

30  
[10] 

[23-4] 
( 13  

14  
[5] 

24 
[9] 

30 
[10] 

1 [ ]  
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pg/m3  

‘09 ‘10 ‘11 ‘12 ‘13 ‘14 ‘15 ‘16 ‘17 ‘18 ‘19 

[24] 

[24-1]       30 
[10] 

21 
[8] 

30 
[10] 

17  
[7] 

9  
[3] 

21  
[8] 

[24-2]  22 
[9]

21 
[8]

24 
[9]

18  
[7] 

30 
[10] 

30 
[10] 

[24-3] [a]
 

30 
[10]

20 
[8]

30 
[10]

15  
[6] 

15 
[6] 

15 
[6] 

[24-4]  40 
[10]

21 
[8]

24 
[9]

14  
[5] 

22 
[9] 

17 
[6] 

[24-5] [a]  30 
[10]

20 
[8]

30 
[10]

17  
[7] 

13 
[5] 

14 
[5] 

[24-6] [e]  30 
[10]

19 
[7]

30 
[10]

12  
[5] 

13 
[5] 

14 
[5] 

[24-7] [b]
 

30 
[10]

20 
[8]

24 
[9]

12  
[5] 

16 
[6] 

14 
[6] 

[24-8] [k]
 

30 
[10]

19 
[8]

30 
[10]

13  
[5] 

14 
[5] 

16 
[6] 

[24-9] [g,h,i]
 

30 
[10]

21 
[8]

30 
[10]

9  
[4] 

11 
[4] 

13 
[5] 

[24-10]
[1,2,3-c,d]  

30 
[10]

20 
[8]

30 
[10]

22  
[8] 

16 
[6] 

17 
[7] 

[24-11] [a,c]
 

30 
[10]

21 
[8]

30 
[10]

30  
[10] 

22 
[9] 

20 
[8] 

[24-12] [a,h]
 

30 
[10]

20 
[8]

22 
[9]

30  
[10] 

30 
[10] 

30 
[10] 

1  
2  
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 3-1 POPs 2019  

 
 

2019 pg/m3  

4  5  6  7  8  9  10  11  12  1  2  3  
[1] PCB 43 36 43 54 51 63 48 42 34 31 24 25 
[2] HCB 72 120 130 50 110 71 78 120 81 73 59 73 
[3]  0.17 0.31 0.39 0.19 0.10 tr(0.05) 0.15 0.26 0.21 0.20 0.14 0.11 
[4]  2.2 0.50 1.1 3.3 1.7 0.87 1.1 0.73 0.47 0.50 0.43 0.37 
[5]  tr(0.08) nd tr(0.07) 0.13 tr(0.06) tr(0.08) tr(0.06) nd nd nd nd nd 

[6] 

DDT  
[6-1] p,p'-DDT 0.47 0.31 0.22 0.58 --- --- --- --- --- 0.38 0.21 0.34 
[6-2] p,p'-DDE 0.80 0.32 0.35 0.95 --- --- --- --- --- 0.67 0.58 0.78 
[6-3] p,p'-DDD 0.04 0.03 tr(0.02) 0.05 --- --- --- --- --- 0.03 tr(0.02) tr(0.02) 
[6-4] o,p'-DDT 0.36 0.22 0.23 0.34 --- --- --- --- --- 0.30 0.20 0.30 
[6-5] o,p'-DDE 0.11 0.08 0.07 0.10 --- --- --- --- --- 0.11 0.12 0.13 
[6-6] o,p'-DDD tr(0.05) tr(0.03) nd tr(0.06) --- --- --- --- --- tr(0.04) tr(0.03) tr(0.04) 

[7] 

 
[7-1] cis-  5.9 1.1 2.9 11 5.5 2.3 3.5 1.2 1.0 0.97 0.73 0.70 
[7-2] trans-  8.0 1.3 2.5 14 5.5 2.4 3.5 1.2 0.9 1.1 0.8 0.8 
[7-3]  0.32 0.30 0.44 0.56 0.31 0.41 0.41 0.29 0.24 0.19 0.15 0.13 
[7-4] cis-  0.59 0.14 0.36 1.2 0.65 0.33 0.44 0.14 0.11 0.10 0.07 0.06 
[7-5] trans-  4.9 1.2 2.7 8.6 4.8 2.5 3.5 1.2 1.0 0.90 0.67 0.63 

[8] 

 
[8-1]  1.2 0.30 0.38 1.6 0.56 0.43 0.45 0.24 0.17 0.19 0.14 0.11 
[8-2] cis-

 0.34 0.41 0.40 0.34 0.46 0.47 0.43 0.34 0.33 0.24 0.25 0.23 

[8-3] trans-
 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 

[9] 

 
[9-1] Parlar-26 nd nd nd tr(0.1) tr(0.1) tr(0.1) tr(0.2) tr(0.2) tr(0.2) tr(0.2) tr(0.2) tr(0.2) 
[9-2] Parlar-50 nd nd nd nd nd nd nd nd nd nd nd nd 
[9-3] Parlar-62 nd nd nd nd nd nd nd nd nd nd nd nd 

[10]  0.12 0.085 0.40 0.095 0.34 0.12 0.10 0.13 0.30 0.12 0.050 0.24 

[11] 

HCH  
[11-1] -HCH 2.8 6.5 8.3 2.8 6.0 3.3 4.2 5.2 2.7 2.0 2.5 3.6 
[11-2] -HCH 0.71 0.42 0.53 0.76 0.67 0.61 0.71 0.55 0.33 0.31 0.23 0.37 
[11-3] -HCH

 1.0 1.2 1.5 1.0 1.4 0.87 1.0 1.1 0.60 0.53 0.57 0.87 

[11-4] -HCH 0.10 tr(0.05) tr(0.05) 0.13 tr(0.06) tr(0.05) 0.10 tr(0.07) tr(0.05) tr(0.03) nd tr(0.05) 
[12]  nd nd nd nd nd nd nd nd nd nd nd nd 

[13]  nd nd nd nd nd nd nd nd nd nd nd nd 

[14] 

4 10  
[14-1] 

 0.3 tr(0.2) tr(0.2) 0.7 tr(0.2) 0.3 tr(0.2) 0.3 0.3 tr(0.1) tr(0.1) tr(0.1) 

[14-2] 
 tr(0.18) tr(0.12) tr(0.11) 0.64 0.19 0.19 tr(0.10) tr(0.18) 0.29 tr(0.09) nd nd 

[14-3] 
 nd nd nd nd nd nd nd nd nd nd nd nd 

[14-4] 
 nd nd nd nd nd nd nd nd nd nd nd nd 

[14-5] 
 nd nd nd nd nd nd nd nd nd nd nd tr(0.1) 

[14-6] 
 nd nd nd nd nd nd nd nd nd nd nd nd 

[14-7] 
 nd 5 tr(1) nd tr(1) nd nd tr(1) nd nd nd tr(1) 

[15] PFOS  3.8 2.0 3.6 5.5 4.3 5.9 3.8 2.2 3.3 3.0 1.0 2.9 

[16] PFOA  3.0 7.3 6.7 3.0 5.7 2.3 3.0 7.7 7.3 4.0 6.0 8.3 

[17]  43 64 74 22 65 24 33 73 57 50 35 50 
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2019 pg/m3  

4  5  6  7  8  9  10  11  12  1  2  3  

[18] 
             

[18-1] -  3.8 19 11 2.4 6.2 1.8 tr(1.4) 2.5 tr(1.1) tr(0.9) tr(1.1) 1.6 
[18-2] -  tr(0.3) 1.0 tr(0.4) tr(0.2) tr(0.3) tr(0.2) nd tr(0.2) nd nd nd nd 

[19] 

1,2,5,6,9,10-  
[19-1] -1,2,5,6,9,10-

 nd 1.3 tr(0.1) nd tr(0.1) nd nd 0.5 0.6 nd --- --- 

[19-2] -1,2,5,6,9,10-
 nd 1.0 nd nd tr(0.1) nd nd tr(0.2) tr(0.2) nd --- --- 

[19-3] -1,2,5,6,9,10-
 nd 2.2 0.7 --- tr(0.1) nd nd 0.4 0.4 nd --- --- 

[19-4] -1,2,5,6,9,10-
 nd nd nd nd nd nd nd nd nd nd --- --- 

[19-5] -1,2,5,6,9,10-
 nd nd nd nd nd nd nd nd nd nd --- --- 

[20]  17 7.0 7.7 27 14 9.3 11 11 14 15 9.7 9.0 

[21] -1,3-
 5,300 7,300 3,400 1,500 4,100 2,400 5,500 2,800 8,200 5,000 4,700 4,700 

[22] 

 
[22-1] 

 tr(0.5) tr(0.7) 0.9 tr(0.7) 0.9 tr(0.6) 0.9 1.0 tr(0.7) tr(0.6) tr(0.4) tr(0.7) 

[22-2] 
 7 tr(4) tr(5) 9 12 tr(5) 6 tr(4) tr(4) tr(3) tr(4) tr(4) 

[23] [23]
 570 500 430 430 570 370 330 370 300 230 170 230 

[23-1] 
( 10  200 230 170 100 230 130 100 170 100 100 100 100 

[23-2] 
( 11  170 170 130 170 200 130 100 130 100 100 100 100 

[23-3] 
( 12  100 80 70 110 90 90 60 50 60 30 30 tr(20) 

[23-4] 
( 13  60 60 50 70 50 50 40 30 40 tr(10) tr(20) tr(10) 

[24] 

PAH  
[24-1]    
[24-2]    
[24-3] [a]

   

[24-4]    
[24-5] [a]    
[24-6] [e]    
[24-7] [b]

   

[24-8] [k]
   

[24-9] [g,h,i]
   

[24-10] 
[1,2,3-c,d]    

[24-11] [a,c]
   

[24-12] [a,h]
   

1 HV 3 3
 

2 PCB PCB
PCB  

3  
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 5-2  POPs 2019  

 
 

2019 pg/m3  

10  11  12  1  2  3  
[1] PCB 51 32 31 30 20 30 
[2] HCB 84 77 98 87 63 86 
[3]  0.24 0.09 0.08 0.11 0.10 0.13 
[4]  1.6 0.71 0.37 0.49 0.51 0.43 
[5]  0.08 nd nd nd nd nd 

[6] 

DDT
[6-1] p,p'-DDT 0.48 --- --- 0.40 0.26 0.29 
[6-2] p,p'-DDE 0.69 --- --- 0.78 0.50 0.46 
[6-3] p,p'-DDD 0.037 --- --- 0.043 0.020 0.033 
[6-4] o,p'-DDT 0.30 --- --- 0.33 0.20 0.25 
[6-5] o,p'-DDE 0.12 --- --- 0.13 0.09 0.11 
[6-6] o,p'-DDD tr(0.04) --- --- tr(0.05) tr(0.02) tr(0.04) 

[7] 

[7-1] cis-  5.7 0.97 0.63 0.73 0.70 0.80 
[7-2] trans-  6.0 0.93 0.63 0.73 0.70 0.83 
[7-3]  0.34 0.21 0.15 0.14 0.13 0.13 
[7-4] cis-  0.67 0.11 0.07 0.08 0.07 0.09 
[7-5] trans-  4.7 0.77 0.50 0.60 0.60 0.67 

[8] 

[8-1]  0.82 0.19 0.11 0.15 0.13 0.18 
[8-2] cis-

 
0.44 0.38 0.23 0.22 0.21 0.20 

[8-3] trans-
 

nd nd nd nd nd nd 

[9] [9-1] Parlar-26 tr(0.2) tr(0.2) tr(0.2) tr(0.1) tr(0.1) tr(0.2) 
[9-2] Parlar-50 nd nd nd nd nd nd 
[9-3] Parlar-62 nd nd nd nd nd nd 

[10]  0.10 0.059 0.18 0.089 0.047 0.45 

[11] 

HCH
[11-1] -HCH 9.5 5.2 5.8 4.1 3.4 5.2 
[11-2] -HCH 1.1 0.40 0.41 0.36 0.25 0.38 
[11-3] -HCH

 
1.8 1.1 1.0 0.83 0.70 1.0 

[11-4] -HCH 0.16 tr(0.05) tr(0.07) tr(0.05) tr(0.04) tr(0.05) 
[12]  nd nd nd nd nd nd
[13]  nd nd nd nd nd nd

[14] 

4 10
[14-1] 

 tr(0.20) tr(0.12) nd 0.30 nd nd 

[14-2] 
 tr(0.11) nd tr(0.07) tr(0.15) nd nd 

[14-3] 
 nd nd nd nd nd nd 

[14-4] 
 nd nd nd nd nd nd 

[14-5] 
 nd tr(0.1) tr(0.1) nd tr(0.1) tr(0.1) 

[14-6] 
 nd nd nd nd nd nd 

[14-7] 
 nd nd nd nd nd nd 

[15] PFOS  2.3 1.5 2.9 1.6 0.7 1.5 

[16] PFOA  2.7 5.4 8.8 8.1 7.6 8.8 

[17]  44 42 86 61 38 66 
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2019 pg/m3  

10  11  12  1  2  3  

[18] 
       

[18-1] -  2.1 1.7 3.0 tr(1.4) tr(0.9) 3.5 
[18-2] -  tr(0.3) tr(0.2) tr(0.2) nd nd tr(0.2) 

[19] 

1,2,5,6,9,10-  
[19-1] -1,2,5,6,9,10-

 tr(0.1) 0.7 0.3 0.5 --- --- 

[19-2] -1,2,5,6,9,10-
 nd tr(0.2) tr(0.1) tr(0.2) --- --- 

[19-3] -1,2,5,6,9,10-
 tr(0.1) 0.3 0.3 0.4 --- --- 

[19-4] -1,2,5,6,9,10-
 nd nd nd nd --- --- 

[19-5] -1,2,5,6,9,10-
 nd nd nd nd --- --- 

[20]  26 12 31 22 16 7.3 

[21] -1,3-
 6,200 4,500 7,400 4,700 3,400 5,000 

[22] 
[22-1] 

 tr(0.7) tr(0.7) tr(0.4) tr(0.5) nd 0.8 

[22-2] 
 6 5 tr(4) tr(4) tr(3) 5 

[23] [23]  300 270 300 300 130 330 
[23-1] 

( 10  100 130 170 130 53 120 

[23-2] 
( 11  130 130 100 100 tr(30) 100 

[23-3] 
( 12  60 40 30 50 30 50 

[23-4] 
( 13  30 tr(20) tr(20) 40 27 60 

[24] 

PAH  
[24-1]  170 100 200 170 120 120 
[24-2]  270 130 370 300 230 170 
[24-3] [a]

 21 tr(14) 44 30 19 tr(12) 

[24-4]  120 77 200 180 110 83 
[24-5] [a]  33 27 73 53 40 23 
[24-6] [e]  57 40 100 87 57 40 
[24-7] [b]

 77 63 150 130 87 53 

[24-8] [k]
 30 20 60 43 27 17 

[24-9] [g,h,i]  67 47 120 97 60 47 
[24-10] [1,2,3-c,d]

 50 37 110 87 57 40 

[24-11] [a,c]
 nd nd tr(10) tr(10) nd nd 

[24-12] [a,h]
 nd nd tr(13) tr(10) nd nd 

1 HV LV 3
3

 
2 PCB PCB

PCB  
3  
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2009 4 12 2 3 PCB

PCB  
 1 PCB  

 

 
 2 HCB  

 

 
1/2  

 3   
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 4  

 

 
1/2  

 5  

  



 

 474  

 
 6-1  p,p'-DDT  

 

 
 7-2  p,p'-DDE  

 

 
 7-3  p,p'-DDD  

  

0

0.5

1

1.5

2

2.5

3

3.5

4

4 8
2009

12 4 8
2010

12 4 8
2011

12 4 8
2012

12 4 8
2013

12 4 8
2014

12 4 8
2015

12 4 8
2016

12 4 8
2017

12 4 8
2018

12 4 8
2019

12

(p
g/

m
3 )

[6-1]p,p'-DDT

[6-1]p,p'-DDT
[ ] (pg/m3)

2009 0.07 [0.03]
2010 0.08 [0.03]
2011 0.07 [0.03]
2012 0.08 [0.03]
2013 0.05 [0.02]
2014 0.05 [0.02]
2015 0.05 [0.02]
2016 0.06 [0.02]
2017 0.06 [0.02]
2018 0.08 [0.03]
2019 0.19 [0.07]

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

4 8
2009

12 4 8
2010

12 4 8
2011

12 4 8
2012

12 4 8
2013

12 4 8
2014

12 4 8
2015

12 4 8
2016

12 4 8
2017

12 4 8
2018

12 4 8
2019

12

(p
g/

m
3 )

[6-2]p,p'-DDE

[6-2]p,p'-DDE
[ ] (pg/m3)

2009 0.04 [0.02]
2010 0.05 [0.02]
2011 0.08 [0.03]
2012 0.09 [0.03]
2013 0.04 [0.02]
2014 0.05 [0.02]
2015 0.05 [0.02]
2016 0.06 [0.02]
2017 0.06 [0.02]
2018 0.06 [0.02]
2019 0.04 [0.02]

0

0.1

0.2

0.3

0.4

4 8
2009

12 4 8
2010

12 4 8
2011

12 4 8
2012

12 4 8
2013

12 4 8
2014

12 4 8
2015

12 4 8
2016

12 4 8
2017

12 4 8
2018

12 4 8
2019

12

(p
g/

m
3 )

[6-3]p,p'-DDD

[6-3]p,p'-DDD
[ ] (pg/m3)

2009 0.025 [0.009]
2010 0.024 [0.009]
2011 0.04 [0.01]
2012 0.04 [0.01]
2013 0.018 [0.007]
2014 0.018 [0.007]
2015 0.018 [0.007]
2016 0.017 [0.007]
2017 0.018 [0.007]
2018 0.02 [0.008]
2019 0.03 [0.01]
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[ ] (pg/m3)

2009 0.03 [0.01]
2010 0.03 [0.01]
2011 0.04 [0.01]
2012 0.04 [0.01]
2013 0.018 [0.007]
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[6-5]o,p'-DDE

[6-5]o,p'-DDE
[ ] (pg/m3)

2009 0.025 [0.009]
2010 0.03 [0.01]
2011 0.04 [0.02]
2012 0.04 [0.01]
2013 0.023 [0.009]
2014 0.023 [0.009]
2015 0.019 [0.007]
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[6-6]o,p'-DDD
[ ] (pg/m3)

2009 0.04 [0.01]
2010 0.03 [0.01]
2011 0.05 [0.02]
2012 0.05 [0.02]
2013 0.05 [0.02]
2014 0.05 [0.02]
2015 0.05 [0.02]
2016 0.05 [0.02]
2017 0.06 [0.02]
2018 0.06 [0.02]
2019 0.08 [0.03]
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 8-5 trans-  
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 10-1 -HCH  
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 11-3 -HCH  
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[14-1] 

[ ] (pg/m3)
2010 0.12 [0.05]
2011 0.18 [0.07]
2012 0.3 [0.1]
2013 0.3 [0.1]
2014 0.3 [0.1]
2015 0.3 [0.1]
2016 0.3 [0.1]
2017 0.24 [0.09]
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0

0.5

1

1.5

2

2.5

3

3.5

4 8
2009

12 4 8
2010

12 4 8
2011

12 4 8
2012

12 4 8
2013

12 4 8
2014

12 4 8
2015

12 4 8
2016

12 4 8
2017

12 4 8
2018

12 4 8
2019

12

(p
g/

m
3 )

[14-2] 
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[ ] (pg/m3)
2010 0.12 [0.05]
2011 0.16 [0.06]
2012 0.14 [0.06]
2013 0.18 [0.07]
2014 0.18 [0.07]
2015 0.18 [0.07]
2016 0.19 [0.07]
2017 0.19 [0.07]
2018 0.19 [0.07]
2019 0.19 [0.07]
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 13 PFOA  
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[15]
PFOS

[ ] (pg/m3)
2010 0.4 [0.1]
2011 0.5 [0.2]
2012 0.5 [0.2]
2013 0.3 [0.1]
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[ ] (pg/m3)
2010 0.3 [0.1]
2011 0.6 [0.2]
2012 0.3 [0.1]
2013 0.5 [0.2]
2014 0.21 [0.08]
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 16-2 -  
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[18-1] -

[18-1] -
[ ] (pg/m3)

2011 2.2 [0.8]
2012 1.7 [0.7]
2013 2.1 [0.8]
2014 1.4 [0.5]
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[ ] (pg/m3)
2016 1 [0.41]
2017 0.74 [0.27]
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2019 0.8 [0.3]
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