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Annex A      

Information on use and regulations for POPs in this region 

 

A.1  Information on pesticide and agricultural use and regulations 
 

A.1.1  Information from NIP and home page of Stockholm Convention 
 

Table A.1.1–1  Information of Regulation on initial POPs Pesticide in Asia and Pacific Region 

Substance Historically no use Banned on use Exemption 

Aldrin China+2, Indonesia,  Cambodia+1, China, India, Iran, Japan, Jordan, 

Korea(Republic of), Kyrgyzstan, Lebanon, 

Mongolia, Nepal, Pakistan, Philippines, 

Singapore, Thailand, Vietnam 

 

Chlordane  Cambodia+1, India, Indonesia, Iran, Japan, 

Jordan, Korea(Republic of), Kyrgyzstan, 

Lebanon, Mongolia, Nepal, Pakistan, 

Philippines, Singapore, Thailand, Vietnam 

Lao PDR*2 

DDT  Cambodia+1, China+4, Indonesia, Iran, Japan, 

Jordan, Korea(Republic of), Kyrgyzstan, 

Lebanon, Mongolia, Myanmar2, Nepal, Oman, 

Singapore, Thailand, Vietnam 

India*1, Marshal 

Islands*1, Korea 

(DPRK) *1*2, Lao 

PDR*2 Yemen*1 

Dieldrin China+2 Cambodia+1, India, Indonesia, Iran, Japan, 

Jordan, Korea(Republic of), Kyrgyzstan, 

Lebanon, Mongolia, Nepal, Pakistan, 

Philippines, Singapore, Thailand, Vietnam 

 

Endrin China, Indonesia, Cambodia+1, India, Iran, Japan, Jordan, 

Korea(Republic of), Kyrgyzstan, Lebanon, 

Mongolia, Nepal, Pakistan, Philippines, 

Singapore, Thailand, Vietnam 

 

Heptachlor Indonesia, Cambodia+1, India, Iran, Japan, Jordan, 

Korea(Republic of), Kyrgyzstan, Lebanon, 

Nepal, Pakistan, Philippines, Singapore, 

Thailand, Vietnam 

 

Hexachlorobenzen

e 

India+3, Indonesia, 

Philippines, Sri Lanka, 

Thailand 

Cambodia+1, China, Iran, Japan, 

Korea(Republic of), Kyrgyzstan, Lebanon 

Pakistan, Vietnam 

Korea (DPRK) *2 

Mirex India+3, Indonesia, 

Japan, Kazakhstan, 

Philippines, Sri Lanka, 

Thailand 

Cambodia+1, Iran, Japan, Korea(Republic of), 

Kyrgyzstan, Lebanon, Nepal, Singapore, 

Thailand, Vietnam 

 

Toxaphene Japan Cambodia+1, China, India, Indonesia, Iran, 

Japan, Jordan, Korea(Republic of), Mongolia, 

Nepal, Philippines, Singapore, Thailand, 

Vietnam 

 

+1 due to the weakness of law enforcement and other constraints, practical application of these legislative instruments has not really 

happened up to date. 
+2 It was used as research purpose 
+3: Never registered (as pesticide). 
+4: China decided to further the cease of use of DDT for vector control use and dicofol production and Myanmar imports the 

alternative insecticides such as malathion and alphacybermethrine instead of DDT. 

*1: Vector control 

*2: Agricultural purpose 

Reference: National Implementation Plans (Cambodia, China, India, Indonesia, Iran, Japan, Jordan, Kazakhstan, Korea(DPRK), 

Korea(Republic of), Kyrgyzstan, Lao PDR, Lebanon, Mongolia, Marshall Islands, Nauru, Nepal, Oman, Pakistan, 

Philippines, Qatar, Singapore, Thailand, Tuvalu, and Vietnam) 

http://chm.pops.int/Countries/NationalImplementation/tabid/253/language/en-US/Default.aspx (access on July 2014) 
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Table A.1.1–2  Information of Regulation on new POPs Pesticide in Asia and Pacific Region 

Substance Historically no use Banned on use Exemption 

Chlordecone Japan and Republic 

of Korea 

Japan and Republic of Korea  

Lindane  Japan China*1 and Sri Lanka*1 

α-HCH, and β-HCH Republic of Korea Japan and Republic of Korea  

PFOS, its salts and 

PFOS-F 

 Japan China*2 and Vietnam*2 

Pentachlorobenzene Japan and Republic 

of Korea 

Japan and Republic of Korea  

Technical endosulfan 

and its related 

isomers 

 Japan and Republic of Korea China*3 

*1: Therapeutic drug to control head lice and to treat scabies. 

*2: Insecticides for control of red imported fire ants and termites. 

*3: Insecticides for pest control. 

Reference: 1) National Implementation Plan (Japan) 

http://chm.pops.int/Implementation/NIPs/NIPSubmissions/tabid/253/Default.aspx (access on July 2014) 

2) Stockholm Convention website. 

 

A.2  Information on industrial use and regulations 
 

A.2.1  Information from NIP and home page of Stockholm Convention 

 

Table A.2.1–1  Information of regulation on industrial POPs in Asia and Pacific Region 

Substance 
Banned on 

technical/industrial use 
Exemption 

HCB Singapore, Vietnam Korea (DPRK)*1 

PCB Lebanon, Oman, Singapore, 

Thailand 

Korea (DPRK)*2 

TeBDE, PeBDE Japan Iran, Vietnam*3 

HxBDE, HpBDE Japan Iran 

Hexabromobiphenyls Japan  

PFOS, its salts and 

PFOS-F 

 China, Iran, Japan, 

Vietnam 

Pentachlorobenzene Japan, Republic of Korea  
*1: for the production of chloro-butoxy-benzene (CBB), a plasticizer. 
*2: for the production of electric equipment, machinery, insulating paints, etc. 

*3: For recycling 

Reference: 1) National Implementation Plan (Cambodia, China, India, Indonesia, Iran, Japan, Jordan, Kazakhstan, Korea(DPRK), 

Korea(Republic of), Kyrgyzstan, Lao PDR, Lebanon, Mongolia, Marshall Islands, Nauru, Nepal, Oman, Pakistan, 

Philippines, Qatar, Singapore, Thailand, Tuvalu, and Vietnam) 

http://chm.pops.int/Countries/NationalImplementation/tabid/253/language/en-US/Default.aspx (access on July 2014) 

2) Stockholm Convention website. 

 

A.2.2  Information submitted from countries in the region 

 

(1) Japan 

 

In Japan, hexabromocyclododecane is designated as Class I Specified Chemical Substance under 

the Chemical Substances Control Law since May 2014, and thus their manufacture, import and use 

are virtually prohibited 
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Annex B     

Emission Inventories in each country of this Region 

 

B.1  PCDD, PCDF and dl-PCB 
 

(1) China  

 
Table B.1–1  PCDD/F emission inventory of China in 2004 

Categories Air g TEQ Water g TEQ Products g TEQ Residue g TEQ Subtotal g TEQ 

Waste incineration 610.5 0 0 1147.1 1757.6 

Metal Production 2486.2 13.5 0.0 2167.2 4667.0 

Power and heat 

generation 
1304.4 0 0 588.1 1892.5 

Mineral production 413.6 0 0 0 413.6 

Transport 119.4 0 0 0 119.4 

Open burning 

processes 
63.5 0 0 953.2 1016.7 

Chemicals production 0.68 23.16 174.39 68.90 267.13 

Miscellaneous 44.2 0 0 11.0 55.2 

Disposal/Landfill 0 4.5 0 43.2 47.7 

Total 5042.4 41.2 174.4 4978.7 10236.8 
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(2) Japan 

 

Table B.1–2  Dioxins (PCDD, PCDF and dl-PCB) Emission Inventory in Japan (g-TEQ/year) 

Sources of Dioxin Emissions 
Total Amount of Dioxins Emission 

1997 1998 1999 2000 2001 2002 2003 2004 

1  Fields of waste disposal 

7205 - 

7658 

3355 - 

3808 

2562 - 

2893 

2121 - 

2252 

1689 - 

1801 

748 - 

771 

219 - 

244 

215 - 

237 

 "water" 5 5 5 3 2 1 1 1 

2  Fields of industry 470 335 306 268 205 189 149 125 

 "water" 6.3 5.8 5.8 5.0 1.8 1.2 0.93 1.0 

3  Others 1.2 1.2 1.2 1.2 1.0 0.5 0.6 0.4 

 "water" 1.2 1.2 1.2 1.2 1.0 0.5 0.6 0.4 

4  Total 

7680 - 

8135 

3695 - 

4151 

2874 - 

3208 

2394 - 

2527 

1899 - 

2013 

941 - 

967 

372 - 

400 

344 - 

369 

 "water" 12.8 12.3 12.4 8.7 4.4 2.6 2.1 2.0 

          

Sources of Dioxin Emissions 
Total Amount of Dioxins Emission 

2005 2006 2007 2008 2009 2010 2011 2012 

1  Fields of waste disposal 

213 - 

237 

193 - 

218 

181 - 

199 

132 - 

137 

102 - 

103 

94 - 95 84 80 

 "water" 0 1 2  1  1  1  0  1 

2  Fields of industry 110 93 100 80 50 61 54 53 

 "water" 1.0 0.75 0.8 0.5 0.3 0.6 0.6 0.6 

3  Others 0.5 0.2 0.3 0.2 0.1 0.2 0.5 0.1 

 "water" 0.5 0.2 0.3 0.2 0.1 0.2 0.5 0.1 

4  Total 

327 - 

354 

289 - 

317 

285 - 

306 

215 - 

223 

155 - 

157 

158 - 

160 

141 - 

143 

136 - 

138 

 "water" 1.8 1.8 3  1  1  2  1  1 

Note 1: Emissions from 1997 to 2007 used WHO-TEF(1998), and emissions after 2008 used WHO-TEF(2006) where possible. 

Note 2: ”Water” in the table means the amount emitted into water. 

Note 3: "0" in the table is result of g-TEQ value rounded off to nearest unit. 

Reference: Ministry of the Environment, Japan Dioxins Emission Inventory for 2011(jpn) 

http://www.env.go.jp/press/file_view.php?serial=21760&hou_id=16468 

 



 

5 

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

0

E
m

is
si

o
n

 (
g

-T
E

Q
/y

ea
r)

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Others

Fields of industry

Small-scale waste incinerators

Industrial waste incinerators

General waste incinerators

2012

 
Reference: Ministry of the Environment, Japan (2014) Dioxins Emission Inventory for 2012 

http://www.env.go.jp/press/file_view.php?serial=24115&hou_id=17913 (in Japanese) 

Figure B.1–1  Trends of the emission of dioxins in Japan 

  



 

6 

(3) India 

 
Table B.1–3  Annual releases of PCDD/F in India during 2009-2010 (g TEQ/a) 

Source 
Annual Release of PCDD/Fs (gTEQ/a) 

Air Water Land Products Residues Total % 

Waste incineration 1812.14 - - - 3965.83 5777.97 66.75 

Ferrous and non- 

ferrous metal 

production 

539.68 - - - 1210.36 1750.04 20.22 

Heat and power 

generation 
308.65 - - - 195.50 504.15 5.82 

Production of 

mineral products 
141.33 - - - - 141.33 1.63 

Transportation 9.57 - - - - 9.57 0.11 

Uncontrolled 

combustion 

processes 

15.19 - 30.29 - - 45.48 0.53 

Production and use 

of chemicals and 

consumers goods 

0.174 20.27 - 243.51 88.51 352.46 4.07 

Miscellaneous 0.566 
 

- - 0.16 0.73 0.01 

Disposal/Landfill 
 

1.22 - 70.16 3.44 74.82 0.86 

TOTAL 2827.30 21.49 30.29 313.67 5463.80 8656.55 100.00 

Release            

To Matrix (%) 
32.66 0.25 0.35 3.62 63.12 

 
100.00 

Note: Information on TEF used for the calculation of TEQ is not specified in the reference document. 

Reference: National Implementation Plan, India (2011) 
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(4) Indonesia 

 
Table B.1–4a  Estimated release of PCDD/F from 10 categories in 2000 (g TEQ/y) 

Category 
Annual Release of PCDD/Fs 

(g TEQ/y) 

Waste incineration 76.304 

Ferrous & non-ferrous metal 

production 
939.596 

Power generation & heating 153.047 

Mineral production 52.826 

Transport 31.223 

Uncontrolled combustion processes 1,639.973 

Production & use of chemicals & 

consumer goods 
4,442.312 

Miscellaneous 16.554 

Disposal/Landfill 0.647 

Hot Spots 0.000 

Total 7,352.482 

Note: Information on TEF used for the calculation of TEQ is not specified in the reference document. 

Reference: National Implementation Plan, Indonesia (2008) 

 

Table B.1–4b  Estimated release of PCDD/F to 5 vectors in 2000 (g TEQ/y) 

Vector Air Water Land Product Residue Total 

Annual Release of PCDD/Fs 

(g TEQ/y) 
1768.268 81.231 435.701 3545.22 1521.645 7352.065 

Note: Information on TEF used for the calculation of TEQ is not specified in the reference document. 

Reference: National Implementation Plan, Indonesia (2008) 
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(5) Iran 

 
Table B.1–5  Estimated Sector-Wise Released of dioxin-like compounds in Iran (g TEQ/year) 

Source Categories 
Annual Releases (g TEQ/year) 

Total 
Air Water Land Product Residue 

Waste Incineration 0.0 0.0 0.0 0.0 0.0 0.0 

Ferrous and Non-Ferrous 

Metal Production 
79.5 0.0 0.0 0.0 66.5 146.0 

Heat and Power Generation 1.5 0.0 0.0 0.0 0.0 1.5 

Production of Mineral 

Products 
184.8 0.0 0.0 0.0 0.0 184.8 

Transportation 3.5 0.0 0.0 0.0 0.0 3.5 

Uncontrolled Combustion 

Processes 
801.7 0.0 31.8 0.0 0.0 833.5 

Production of Chemicals 

and Consumer Goods 
0.0 0.1 0.0 232.4 0.1 232.4 

Miscellaneous 0.0 0.0 0.0 0.0 0.0 0.0 

Solid waste 

Disposal/Landfill 
0.0 0.0 0.0 166.2 0.0 166.2 

Total 1071.0 0.1 31.8 398.6 66.6 
 

Grand Total 
 

1568 

Note1: Information on TEF used for the calculation of TEQ is not specified in the reference document. 

Note2: Information on year is not specified in the reference document. 

Reference: National Implementation Plan, Iran (2008) 

 

(6) Kazakhstan 

 
Table B.1–6  Release of dioxins and furans in selected sectors of economy in 2002 (g-TE/year) 

 
Note1: Information on TEF used for the calculation of TEQ is not specified in the reference document. 

Note2: Calculation according to the technique of UNEP Chemicals “Methodological Guidance on identifying and quantitative 

assessment of the release of dioxins and furans”, 2001. 

Reference: National Implementation Plan, Kazakhstan (2009) 
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(7) Korea (DPRK) 

 
Table B.1–7  Unintentional releases of PCDD and PCDF in 2006 (g-TEQ) 

Source Total Air Water Soil Product Residue 

Metal production 91.822 36.291 0.050 - - 55.481 

Power generation 170.195 14.194 - - - 156.001 

Building material 

production 
2.230 2.230 - - - - 

Transport 0.413 0.413 - - - - 

Open burning 1.238 0.922 - 0.316 - - 

Pulp, paper making, 

other chemical 

industry 

54.723 0.013 - - 23.040 31.670 

Waste disposal 30.040 - 2.340 - 12.800 14.900 

Others 0.510 0.330 - - 0.130 0.050 

Total 351.171 54.393 2.390 0.316 35.970 258.102 

Note: Information on TEF used for the calculation of TEQ is not specified in the reference document. 

Reference: National Implementation Plan, Korea (DPRK) (2008) 

 

(8) Korea (Republic of) 

 
Table B.1–8  National Dioxins emission inventory (g-I TEQ/yr) 

Source 2001 2003 2005 2007 2009 2011 

Waste incineration  880.2 193.2 173.5 75.7 47.9 42.8 

Ferrous and non-ferrous metal production 105.9 98.5 78.6 68.2 57.6 56.7 

Heat and power generation  8.5 8.4 10.4 9.2 12.8 12.2 

Production of mineral products 6.8 7.4 2.4 8.4 5.8 6.7 

Production of chemicals and consumer goods  1.1 1.2 1.2 0.5 0.9 0.7 

Miscellaneous  1.5 2.5 2.8 2.5 1.5 1.9 

Total 1,004 311.2 268.9 164.5 126.5 121 
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Figure B.1–2  Dioxins emission trend in waste incinerators 

 

(9) Lao People’s Democratic Republic 

 
Table B.1–9  National PCDD/PCDF Inventory Results Based on 2002 Industry Production Data (g 

TEQ/a) 

Sector Source category 
Annual Releases (g TEQ/a) 

Air Water Land Product Residue Total/sector 

1 Waste Incineration 0.448 0.000 0.000 0.000 0.001 0.449 

2 

Ferrous and 

Non-ferrous Metal 

Production 

1.324 0.016 0.000 0.000 0.031 1.371 

3 
Power Generation 

and Heating 
5.116 0.000 0.000 0.000 0.376 5.492 

4 
Production of 

Mineral Products 
1.339 0.000 0.000 0.000 0.263 1.602 

5 Transport 0.047 0.000 0.000 0.000 0.000 0.047 

6 

Uncontrolled 

Combustion 

Processes 

35.990 0.000 18.752 0.000 36.000 90.742 

7 

Production and Use 

of Chemicals and 

Consumer Goods 

0.000 0.000 0.000 0.321 0.013 0.334 

8 Miscellaneous 2.162 0.000 0.000 0.000 0.000 2.162 

9 Disposal ? ? ? ? ? 
 

10 
Identification of 

Potential Hot Spots 
? ? * ? ? 

 

 
TOTAL 46.426 0.016 18.752 0.321 36.684 102.199 

Note1: Information on TEF used for the calculation of TEQ is not specified in the reference document. 

Note2: ? Indicates that the release route may be significant, but no data available. 

Note3: * Unquantifiable at the present time; primarily from Agent Orange Hot Spots. 

Reference: National Implementation Plan, Lao People’s Democratic Republic (2010) 
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(10) Marshall Islands 

 
Table B.1–10  Summary of Annual Dioxin and Furan Releases 

Source Categories 
Annual Releases (mg TEQ/a) 

Air Water Land Products Residue 

Waste Incineration 

(medical and 

quarantine) 

160.0 0.0 0.0 0.0 0.8 

Ferrous and 

Non-Ferrous Metal 

Production 

50.4 0.0 0.0 0.0 0.0 

Power Boilers and 

Home Cooking 
23.2 0.0 0.0 0.0 0.0 

Production of 

Mineral Products 
0.25 0.0 0.0 0.0 0.0 

Transportation and 

Stationary 

Generators 

0.84 0.0 0.0 0.0 0.0 

Uncontrolled 

Combustion 

Processes 

17.2 0.0 0.0 0.0 13.2 

Production of 

Chemicals and 

Consumer 

- - - - - 

Goods 0.0 0.0 0.0 0.0 0.0 

Miscellaneous 8.4 0.0 0.0 0.0 0.0 

Disposal/Land 

filling 
0.0 0.0 0.0 0.0 0.0 

Total 260.3 0.0 0.0 0.0 14.0 

Note1: Information on TEF used for the calculation of TEQ is not specified in the reference document. 

Note2: Information on year is not specified in the reference document. 

Reference: National Implementation Plan, Marshall Islands (2008) 

 

(11) Mongolia 

 
Table B.1–11  Dioxins/furans potential releases (g TEQ/Years) 

Categories 
Potential source amount 

(gTEQ/Years) 

Potential source amount 

(%) 

Waste incineration 0.124 0.02 

Ferrous and Non-Ferrous Metal 

Production 
1.500 0.19 

Power generation and 

Heating/Cooking 
39.258 5.23 

Production of Mineral products 0.129 0.02 

Transport vehicles 5.683 0.76 

Uncontrolled combustion (fire) 

processes 
52.408 6.98 

Chemical and consumer goods 

production 
6.06-0.06 0.8-0.008 

Miscellaneous 0.001 - 

Waste/Landfill 651.610 86.80 

Total 750.713 100.00 

Note1: Information on TEF used for the calculation of TEQ is not specified in the reference document. 

Note2: Information on year is not specified in the reference document. 

Reference: National Implementation Plan, Mongolia (2006) 
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(12) Nepal 

 
Table B.1–12  National PCDD/PCDF Inventories 2003 (g TEQ/y) 

No. Source category 
Annual release (g TEQ/y) Total/Sector 

(g TEQ/y) Air Water Land Product Residue 

1 Waste Incineration 12 0.0000 0.0000 0.0000 0.0060 12.006 

2 

Ferrous and Non 

Ferrous Metal 

Production 

5.8200 0.0000 0.0004 0.0000 23.6831 29.5035 

3 
Power Generation 

and Cooking 
38.0075 0.0000 7.4983 0.0000 0.0000 45.5058 

4 
Production              

of Mineral Products 
19.7135 0.0000 0.0076 0.0000 0.0000 19.7211 

5 Transportation 0.4347 0.0000 0.0000 0.0000 0.0000 0.4347 

6 

Uncontrolled 

Combustion 

Processes 

108.6762 0.0000 35.2321 0.0000 12.9846 156.8929 

7 

Production of 

Chemicals and 

Consumer Goods 

0.1720 0.0000 0.0000 2.5713 43.0090 45.7523 

8 Miscellaneous 20.6918 0.0000 0.1864 0.0000 0.3734 21.2516 

9 
Disposal and Land 

filling 
0.0323 0.0505 0.4939 4.3274 0.0000 4.9041 

10 Potential Hot- Spots - - - - - - 

Total 182.1690 0.0143 43.4187 6.8987 80.0561 335.972 

Note: Information on TEF used for the calculation of TEQ is not specified in the reference document. 

Reference: National Implementation Plan, Nepal (2007) 

 

(13) Niue 

 
Table B.1–13  Overall annual releases from the different source categories (mg TEQ/a) 

Cat. Source Categories 
Annual  Releases (mg TEQ/a) 

Air Water Land Products Residues 

1 Waste Incineration 227.408 0.000 0.000 0.000 1.100 

2 

Ferrous and Non 

Ferrous Metal 

Production 

0.000 0.000 0.000 0.000 0.000 

3 
Power generation 

and heating 
0.609 0.000 0.000 0.000 0.000 

4 
Production of 

mineral products 
0.000 0.000 0.000 0.000 0.000 

5 Transportation 0.443 0.000 0.000 0.000 0.000 

6 

Uncontrolled  

combustion  

Processes 

163.400 0.000 4.120 0.000 165.800 

7 

Production of 

chemicals and 

consumer goods 

0.000 0.000 0.000 0.000 0.000 

8 Miscellaneous 0.001 0.000 0.000 0.000 0.000 

9 
Disposal/Land 

filling 
0.000 0.000 0.000 0.000 0.000 

10 
Identification of 

Potential Hot-Spots 
- - - - - 

1 - 9 Total 391.9 0.0 4.1 0.0 166.9 

Note: Information on TEF used for the calculation of TEQ is not specified in the reference document. 

Reference: National Implementation Plan, Niue (2005) 
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(14) Oman  

 
Table B.1–14  National PCDD/PCDF Inventories (g TEQ/y) 

Source Categories 
Annual Releases (g TEQ/y) 

Air Residues 

Waste incineration 
Medical waste 

incinerator 
1.335 0.01 

Ferrous and Non 

Ferrous Metal 

Production 

Iron and steel, foundries 0.0000045 0.000075 

Copper production 0.01 0.00024 

Aluminum production (0.015) (0.04) 

Power generation (0.0801644)  

Production of mineral 

products 

Cement production 1.14 0.19 

Glass production 0.015 0.00075 

Ceramic production ? ? 

Asphalt mixing 0.00084 0.0072 

Transportation   

Uncontrolled 

Combustion Processes 
Burned vehicles 0.0274 0.0053 

Production and Use of Chemicals and Consumer 

Goods 
  

Miscellaneous 
Crematoria 0.0022  

Cigarettes burning (27.464)  

Disposal   

Hot Spot   
Note1: Information on TEF used for the calculation of TEQ is not specified in the reference document. 

Note2: Values in parentheses are information read across from reference documten. 

Reference: National Implementation Plan, Oman (2008) 

 

(15) Pakistan 

 
Table B.1–15  Dioxin and Furan Sources in 2003 (g TEQ/year) 

Sources 
Dioxin and Furan emission  

(g TEQ/year) 

Waste Incineration 3050.638 

Ferrous & Non-Ferr. Metal Prod. 2123.527 

Power Generation and Heating 265.49 

Production of Mineral Products 4320.341 

Transportation 3.464 

Uncontrolled Combustion Process 4888.693 

Product. of Chem.& Consumer Goods 14962.24 

Miscellaneous 36.001 

Disposal/Land filling 18.043 

Identifi. Of Potential Hot-spots 0 

Total 29668.44 
Note: Information on TEF used for the calculation of TEQ is not specified in the reference document. 

Reference: National Implementation Plan, Pakistan (200x) 
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(16) Philippines 

 
Table B.1–16  Philippine National Source Inventory of Dioxins and Furans, 1999 (g TEQ/a) 

Sector Source Category 
Annual Releases (g TEQ/a) 

Total/Sector 
Air Water Land Product Residue 

1 Waste Incineration 37.8320 0.0000 0.0000 0.0000 3.7188 41.5508 

2 
Ferrous and Non- ferrous 

Metal Production 
8.6640 0.0000 0.0000 0.0000 1.8884 10.5524 

3 
Power Generating and 

Cooking 
142.8408 0.0000 0.0000 0.0000 14.3892 157.2300 

4 
Production of Mineral 

Products 
2.5345 0.0000 0.0000 0.0000 0.0377 2.5722 

5 Transportation 0.1158 0.0000 0.0000 0.0000 0.0000 0.1158 

6 
Uncontrolled Combustion 

Processes 
135.4576 0.0000 46.8578 0.0000 4.7303 187.0457 

7 
Production of Chemicals and 

Consumer Goods 
0.0000 0.5995 0.0000 77.6398 13.3225 91.5618 

8 

Miscellaneous (Drying of 

biomass, green fodder, wood 

chips, smoke houses, 

crematoria, smoke houses, 

dry cleaning residues, 

tobacco smoking) 

0.2301 0.0000 0.0000 0.0000 0.0007 0.2308 

9 Disposal/Landfilling 0.0000 43.2016 0.0000 0.0000 0.0000 43.2016 

 
Total 327.6748 43.8011 46.8578 77.6398 38.0876 534.0611 

Note1: Information on TEF used for the calculation of TEQ is not specified in the reference document. 

Note2: Data is based on information from Inventory of Dioxins, Furans, and Dioxin-Like PCBs in the Philippines, January 2003 

Reference: National Implementation Plan, Phillipine (200x) 

 

(17) Qatar 

 
Table B.1–17  Summary of PCDD and PCDF Formation (g TEQ/year) 

Category 
Emissions to 

the air 
To waste water In solid waste 

Incineration 0.4820 - 0.083 

Metals production 0.1200 - 1.728 

Power generation 0.2200 - - 

Biomass burning 0.7650 - - 

Cement production 0.044 - - 

Asphalt mixing - - - 

Transportation 1.2000 - - 

Oil and gas industry 0.3450 <0.0006 4.002 

Tobacco 0.0002 - - 

Total 3.1762 <0.0006 5.813 
Note1: Information on TEF used for the calculation of TEQ is not specified in the reference document. 

Reference: National Implementation Plan, Qatar (2010) 
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(18) Samoa 

 
Table B.1–18  Estimated dioxin and furan releases in Samoa (g TEQ/a) 

Source 
Annual Releases (g TEQ/a) 

Air Water Land Products Residue 

Waste Incineration 0.797 0.000 0.000 0.000 0.000 

Ferrous and Non-Ferrous 

Metal Production 
0.000 0.000 0.000 0.000 0.000 

Power Generation and 

Heating 
0.009 0.000 0.000 0.000 0.000 

Production of Mineral 

Products 
0.000 0.000 0.000 0.000 0.000 

Transportation 0.003 0.000 0.000 0.000 0.000 

Uncontrolled Combustion 

Processes 
0.245 0.000 0.020 0.000 0.180 

Production of Chemicals and 

Consumer Goods 
0.000 0.000 0.000 0.000 0.000 

Miscellaneous 0.000 0.000 0.000 0.000 0.150 

Disposal/Landfilling 0.000 0.000 0.000 0.000 0.000 

Identification of Potential 

Hot-Spots 
- - - - - 

Total 1.1 0.0 0.0 0.0 0.3 
Note: Information on TEF used for the calculation of TEQ is not specified in the reference document. 

Note2: Information on year is not specified in the reference document. 

Reference: National Implementation Plan, Samoa (2004) 

 

(19) Sri Lanka 

 
Table B.1–19  Summary Inventory of Releases for Sri Lanka, 2002 (g I-TEQ per year) 

 
Category 

Releases, g I-TEQ per year 

Air Water Land Products Residues 

1 Waste Incineration 20.3 0.055 NA NA 0.133 

2 

Ferrous and non- 

ferrous metal 

production and 

processing 

5.52 ND NA NA 49.8 

3 
Power generation, 

heat and cooking 
19.3 ND ND NA 0.096 

4 Mineral products 1.37 NA ND ND 0.002 

5 Transport 0.54 NA NA NA ND 

6 
Uncontrolled 

combustion 
121 ND ND NA 29.4 

7 

Chemical and 

consumer products 

production and use 

ND ND ND 0.446 ND 

8 Miscellaneous 3.46 ND ND ND 0.074 

9 Disposal/landfill ND 0.024 ND 6.00 0.022 

10 “Hot spots” 

Site of 

chlorine 

production. 

Residues 

from chlorine 

bleaching of 

pulp 

- - - - 

 
Total 171 0.079 ND 6.45 79.5 

Note1: Information on TEF used for the calculation of TEQ is not specified in the reference document. 

Note2: Data is based on information from Preliminary Inventory of Dioxin and Furans, Ministry of Environment 2006 

Reference: National Implementation Plan, Sri Lanka (200x) 
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(20) Tajikistan 

 
Table B.1–20  Dioxins and furans emissions from certain categories of sources in 2003 (g/TEQ 

per year) 

 

Emissions g/TE per year 

Air Water soil Product slag 

Uncontrolled combustion: 3,966 0,000 0,000 0,000 7,424 

Production of ferrous and non- 

ferrous metals 
13,435 0,000 0,000 0,000 6,915 

Production of electric and 

thermal energy 
12,530 0,000 0,000 0,000 0,509 

Production from mineral raw 

materials 
0,750 0,000 0,000 0,000 133,384 

Transport 0,401 0,000 0,000 0,000 91,500 

Production and use of chemical 

substances and consumer goods 
0,000 0,000 0,000 0,000 0,000 

Total: 31,082 0,000 0,000 0,000 232,308 
Note: Information on TEF used for the calculation of TEQ is not specified in the reference document. 

Reference: National Implementation Plan, Tajikistan (2007) 

 

(21) Thailand 

 
Table B.1–21  Source Categories of PCDD/PCDF’ Inventory Matrix (g I-TEQ/a) 

Sector Source Categories 
Annual Releases (g I-TEQ/a) 

Air Water Land Product Residue 

1 Waste Incineration 42.37 0.000 0.000 0.000 32.45 

2 
Ferrous and Non-Ferrous Metal 

Production 
20.20 0.000 0.000 0.000 99.64 

3 Power Generation and Heating 33.33 0.000 0.000 0.000 14.28 

4 Production of Mineral Products 11.14 0.000 0.000 0.000 0.17 

5 Transportation 11.69 0.000 0.000 0.000 0.00 

6 
Uncontrolled Combustion 

Processes 
144.24 0.000 6.64 0.000 236.10 

7 
Production of Chemicals and 

Consumer Goods 
1.52 1.33 0.000 8.31 384.16 

8 Miscellaneous 21.81 0.000 0.000 0.000 6.48 

9 Disposal/Landfill 
     

10 
Identification of Potential 

Hot-Spots      

1-9 Total 286.30 1.33 6.64 8.31 773.30 
Note1: Information on TEF used for the calculation of TEQ is not specified in the reference document. 

Note2: Data is based on information from Pollution Control Department, 2005 

Reference: National Implementation Plan, Thailand (2007) 

 

 

 

 

 

 

 

 

 



 

17 

(22) Tuvalu 

 
Table B.1–22  Summary of dioxins and furans release in Tuvalu (g TEQ/a) 

 
Note: Information on TEF used for the calculation of TEQ is not specified in the reference document. 

Note2: Information on year is not specified in the reference document. 

Reference: National Implementation Plan, Tuvalu (2008) 
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B.2  HCB 

 

(1) Japan 

 
Table B.2–1  HCB emission inventory in Japan (kg/year) 

   Emission （Estimates） 

Source of emission 20091) 20062) 20021) 

Part II Source categories 53 86 85 

 Waste incinerators 22 
25 

Water 

44 

(Water) 0.061 

 Cement kilns 10 12 11 

 Production of pulp NO 
0 

Water 

0.080 

(Water) 0.080 

 Thermal processes in the metallurgical industry 21 49 30 

  Secondary copper production NO - NO 

  Sinter plants in the iron and steel industry 14 16 16 

  Secondary aluminum production 2.2 3.2 3.0  

  Secondary zinc production 4.5 30 11 

Part III Source categories 54 92 100 

 
Thermal processes in the metallurgical industry not 

mentioned in Part II 
53 91 100 

 Fossil fuel-fired utility and industrial boilers 0.22 0.23 0.38 

 Firing installations for wood and other biomass fuels 0.21 0.2 0.034 

 Specific chemical production processes 0.26 0.28 0.24 

 Crematoria 0.14 0.17 0.16 

 Motor vehicles 0.05 - NE 

 Smoldering of copper cables 0.34 0.44 0.42 

Other source categories 1.0  1.3  1.9 

Total 110 179 190 

NE: Not Estimated; NO: Not Occurring 

Note 1: “Water” means amount released into water as part of releases. 

Note 2: The total figure is not compatible with the sum of figures in each column due to rounding. 

Note 3: HCB emission estimation was made using emission factors calculated based on measured data obtained from domestic 

sampling survey. 

Reference: 1) National Implementation Plan, Japan(2012) 

2) Information submitted from Ministry of Environment, Japan 

 

(2) Korea (Republic of) 

 
Table B.2–2  Status of HCB emission inventory in 2001 (g/yr) 

Type of facility HCB (g/yr) 

Waste Incinerators - 

Steel 32,240.1 

Non-ferrous metals 20,014.4 

Nonmetallic mineral product manufacturing 829.1 

Chemical manufacturing 639.3 

Energy combustion industry 8,455.8 

Other (Crematoria, etc) 171.1 

Grand Total 67,349.8 

Data source: National Institute of Environmental Research, Dioxins emission report (2005) 

Reference: National Implementation Plan, Korea (Republic of) (2009) 
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(3) Sri Lanka 

 
Table B.2–3  Estimated air releases of HCB from open burning (g) 

 
Activity statistic 

Emission factor 
Estimated   

annual release, 

Air Air 

Open burning of 

wastes 

Landfill fires 

and open 

burning 

142,500 t 0.035 mg/kg 4990 g 

Data source: Preliminary Inventory of Dioxin and Furans, Ministry of Environment 2006 

Note2: Information on year is not specified in the reference document. 

Reference: National Implementation Plan, Korea (Republic of) (200x) 
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B.3  PCB 

 
(1) Japan 

 
Table B.3–1  PCB emission inventory in Japan (kg/year) 

   Emission （Estimates） 

Source of emission 20091) 20062) 20021) 

Part II Source categories 480 565 450 

 Waste incinerators 
18 

14 

Water 

15 

(Water) 0.18 

 Cement kilns 370 424 350 

 Production of pulp 

NO 

0 

Water 

5.7 

(Water) 5.7 

 Thermal processes in the metallurgical industry 89 120 82 

  Secondary copper production NO - NO 

  Sinter plants in the iron and steel industry 40 45 45 

  Secondary aluminum production 7.1 11 10.0  

  Secondary zinc production 41 64 26 

Part III Source categories 69 95 100 

 Thermal processes in the metallurgical industry not 

mentioned in Part II 
67 94 100 

 Fossil fuel-fired utility and industrial boilers 0.68 0.69 0.84 

 Firing installations for wood and other biomass fuels 0.22 0.29 0.28 

 Specific chemical production processes 0.031 0.04 0.031 

 Crematoria 0.4  0.46 0.44 

 Motor vehicles 1.1 - NE 

 Smoldering of copper cables 0.068 0.09 0.084 

Other source categories 3.3  5.9 5.1 

Total 550 654 560 
NE: Not Estimated 

NO: Not Occurring 

Note 1: “Water” means amount released into water as part of releases. 

Note 2: PCB release estimation was made based on measured values of all isomers (209 kinds). When only measured values of 

highly toxic dioxin-like PCBs (dl-PCB) or those of PCB congeners with the number of chlorine 3 – 7 (T3CB - H7CB) were 

considered, PCB releases were estimated as follows. 

Reference: 1) National Implementation Plan, Japan (2012) 

2) Information submitted from Ministry of Environment, Japan 

 

(2) Korea (Republic of) 

 
Table B.3–2  Status of dl-PCB emission inventory in 2001 (g-WHO TEQ/yr) 

Type of facility 
dl-PCB 

(g-WHO TEQ/yr) 

Waste Incinerators 78.0~105.7 

Steel 10.3 

Non-ferrous metals 4.1 

Nonmetallic mineral product 

manufacturing 
0.2 

Chemical manufacturing 0.0 

Energy combustion industry 0.7 

Other (Crematoria, etc) 0.3 

Grand Total 93.6~121.3 
Note1: Information on TEF used for the calculation of TEQ is not specified in the reference document. 

Data source: National Institute of Environmental Research, Dioxins emission report (2005) 

Reference: National Implementation Plan, Korea (Republic of) (2009) 
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B.4  PeCBz 

 

(1) Japan 

Table B.4–1  PeCBz emission inventory in Japan (kg/year) 

   

Emission （Estimates） 

Source of emission 2009 

Part II Source categories 150 

 Waste incinerators 82 

 Cement kilns 61 

 Production of pulp NO 

 Thermal processes in the metallurgical industry 7 

  Secondary copper production NO 

  Sinter plants in the iron and steel industry NE 

  Secondary aluminum production 0.16 

  Secondary zinc production 6.8 

Part III Source categories 25 

 Thermal processes in the metallurgical industry not mentioned in 

Part II 25 

 Fossil fuel-fired utility and industrial boilers NE 

 Firing installations for wood and other biomass fuels NE 

 Specific chemical production processes NE 

 Crematoria NE 

 Motor vehicles NE 

 Smoldering of copper cables NE 

Other source categories NE 

Total 180 
NE: Not Estimated 

NO: Not Occurring 

Note 1: The total figure is not compatible with the sum of figures in each column due to rounding. 

Note 2: PeCBz emission estimation was made using emission factors calculated based on measured data obtained from domestic 

sampling survey. 

Reference: National Implementation Plan, Japan (2012) 
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Annex C   
Detail information on sampling and analytical method, and QA/QC for monitoring programmes 

 

Table C.1–1  Detail information on Sampling and Analytical Method, and QA/QC for Monitoring Programmes (Core Media) 

Country Activities/programmes Media Sampling Analytical procedures QA/QC 

China POPs monitoring in the 

air in mainland China 

air  Filters: Quartz fiber filter 

with PM10-selective, PUF,  

 High Volume sampler: 220 

L/min, >72 hr, total 1,000 m3. 

Duplicate for 3 consecutive 

days. 

 

 For PCDD/F and PCB 

 ASE extract 

 Clean-up with acid silica gel column, multi-layer 

silica-gel column and alumina, and dual-layer 

carbon chromatography columns column 

 GC/HRMS 

 For OCPs Except Toxaphene and Chlordecone 

 ASE extraction 

 cleaned up by Florisil column 

 GC/HRMS 

 For toxaphene 

 ASE extract 

 Cleaned up by acidic silica gel and multi-layer 

silica gel chromatography columns 

 GC-MS-MS 

 Recovery test 

 Blank test 

 Detection limit and 

quantitation limit 

 Duplicate sample 

 Travel blank test 

 

 POPs monitoring in the 

water in mainland 

China 

water  500ml sample of water is 

taken for the analysis.  

 Take 3-5 sample/site 

For PFOS: 

 Solid-phase extraction 

 LC/MS/MS 

 Recovery test 

 Blank test 

 Detection limit and 

quantitation limit 

 

 POPs monitoring in the 

air in Hong Kong and 

Maocao 

air Graseby GPS-1 or  TISCH 

TE-1000/ quartz fibre filter and 

PUF 

 For PCDD/F and PCB 

 soxhlet extraction 

 Clean-up with acid silica gel column, multi-layer 

silica-gel column and alumina, and dual-layer 

carbon chromatography columns column 

 GC/HRMS 

 For OCPs except Toxaphene and Chlordecone 

 soxhlet extraction 

 cleaned up by Florisil column 

 GC-µECD  

 For toxaphene 

 Recovery test 

 Blank test 

 Detection limit and 

quantitation limit 
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Country Activities/programmes Media Sampling Analytical procedures QA/QC 

 soxhlet extraction 

 GC-ECNIMS 

 

 

 POPs monitoring in the 

water in Hong Kong 

and Maocao 

water  12.5L sample of water is 

taken for the analysis.  

 1sample/site 

For PFOS: 

 Solid-phase extraction 

 LC/MS/MS 

 Recovery test 

 Blank test 

 Detection limit and 

quantitation limit 

 

 Monitoring survey on 

human exposure in 

mainland 

milk  Collected from primiparous 

breast-feeding women (21 

days to 2 months after 

delivery) and age <35 

For PCDD/F and PCB 

 Soxhlet extraction 

 Clean-up with acid silica gel column, multi-layer 

silica-gel column and alumina, and dual-layer 

carbon chromatography columns column 

 HRGC/HRMS 

 

 Recovery test 

 Blank test 

 Detection limit and 

quantitation limit 

Monitoring survey on 

human exposure in 

Hong Kong 

milk  breast-feeding women age< 

30  

For PCDD/F and dl-PCB 

HRGC-HRMS 

For OCPs 

HRGC-HRMS or GC-MS 

 Recovery test 

 Blank test 

 Detection limit and 

quantitation limit 

 Duplicate measurement 

 

Japan Chemicals In the 

Environment 1 

 

Air  Filters: Quartz fiber filter, PUF, 

Activated Carbon Fiber Filter 

 High Volume sampler: 700 

L/min, 24 hr, total 1,000 m3. 

Duplicate for 3 consecutive 

days. 

 Middle Volume sampler: 100 

L/min, 7 days, total 1,000 m3 

13C-labeled substances are added as surrogate 

standard substances in all samples 

For Chlordecone and PFOS: 

 Soxhlet extraction 

 LC/MS/MS-SRM-ESI 

For HBCDs: 

 Soxhlet extraction 

 Cleanup with Silica-gel column 

 LC/MS/MS-SRM-ESI 

For Toxaphene: 

 Soxhlet extraction 

 Cleanup with Florisil column 

 GC/HRMS-NCI 

For other POPs: 

 Soxhlet extraction 

 Cleanup with Florisil or Silica-gel column 

 Recovery test 

 Blank test 

 Detection limit and 

quantitation limit 

 Duplicate measurement 

 Travel blank test 
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Country Activities/programmes Media Sampling Analytical procedures QA/QC 

 GC/HRMS-SIM 

  Water  40 L/sample of water is taken 

for the analysis.  

 Take 1 sample/site 

For PFOS: 

 Solid-phase extraction 

 LC/MS/MS-SRM-ESI 

 Addition of 13C-labeled substances as surrogate 

standard substances 

 Environmental survey 

on Dioxins2 

 

Air  Filters: Quartz fiber filter, PUF 

 High Volume sampler: 700 

L/min, 24 hr. Duplicate for 7 

days. 

 Middle Volume sampler: 100 

L/min, 7 consecutive days 

For other POPs: 

 Soxhlet extraction 

 Cleanup with sulfuric acid silica-gel or 

multi-layer silica-gel column, and alumina 

column 

 HRGC/HRMS 

 

 Recovery test 

 Blank test 

 Detection limit and 

quantitation limit 

 Duplicate measurement 

 Travel blank test 

 Repeatability test 

 Monitoring survey on 

human exposure to 

chemicals (Survey on 

accumulation and 

exposure of Dioxins) 3 

 

Blood FY2007-2010 

 Collected all over the country  

 Fasting state 

 28-32 mL/donor 

 Man/woman with age of 15-70 

FY2011-2012 

 Chose sampling area which 

survey has done in the past 

 Man/woman with age of 40-60 

 50-59 mL/donor 

For PCDD/PCDF and dl-PCB 

 Addition of 13C-labeled substances as surrogate 

standard substances 

 Liquid-liquid extraction with saturated ammonium 

sulfate and ethanol/hexane 

 Clean-up with multi-layer silica-gel column and 

active carbon silica-gel column 

 GC/HRMS 

For PFOS 

 Addition of 13C-labeled substances as surrogate 

standard substances 

 Shaking extraction with Methyl tert-buthyl ether 

 LC/MS/MS 

For Toxaphene 

 Solvent extraction 

 GC/MS-NCI 

For Chlordecone, HBCDs 

 Solvent extraction 

 LC/MS/MS 

For other POPs 

 Solvent extraction 

 GC/HRMS 

  

 Surveillance of 

Persistent Organic 

Pollutants in Human 

Human 

milk 
 Collected from primiparous 

breast-feeding women (1-3 

months after delivery) 

For Organochlorine Pesticide and PBDEs: 

 Cleanup with GPC and sulfuric silica-gel column 

 Recovery test 

 Blank test 
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Country Activities/programmes Media Sampling Analytical procedures QA/QC 

Breast Milk (Osaka 

Prefecture)4 

 

 GC/MS 

For PCB: 

 Cleanup with Florisil column 

 GC/ECD 

 Detection limit and 

quantitation limit 

 Marine environmental 

monitoring survey5 

 

Water  1 sample/site 

 Collected with Niskin sampler 

For PFOS: 

 Solid-phase extraction 

 LC/MS/MS 

 Recovery test 

 Blank test 

 Detection limit and 

quantitation limit 

 Duplicate measurement 

 Travel blank test 

Indonesia, 

Japan, Lao 

PDR, 

Malaysia, 

Mongolia, 

Philippines, 

Vietnam 

POPs Monitoring 

Project in East Asian 

Countries6 

 

Air  Quartz fiber filter, PUF and 

active carbon fibre felt 

 High Volume sampler: 700 

L/min, 24 hr, total 1,000 m3 

 Cleanup with Florisil column (and silica gel 

column) 

 GC/HRMS or GC/LRMS 

 Recovery test 

 Blank test 

 Standard samples containing 

known concentration of 

analytes 

 Duplicate measurement 

 Travel blank test 
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Table C.1–2  Detail information on Sampling and Analytical Method, and QA/QC for Monitoring Programmes (Other Media) 

Country Activities/programmes Media Sampling Analytical procedures QA/QC 

Japan Chemicals in the 

environment 1 

 

Water  40 L/sample of water is taken for 

the analysis.  

 Take 1 sample/site 

13C-labeled substances are added as surrogate 

standard substances in all samples 

For Chlordecone and HBCDs: 

 Solid-phase or Shaking extraction 

 Cleanup with Silica-gel column or Gel Permeation 

Chromatography (GPC) 

 LC/MS/MS-SRM-ESI 

For Toxaphene: 

 Solid-phase extraction 

 Cleanup with Silica-gel column 

 GC/HRMS-NCI  

For other POPs: 

 Solid-phase or Shaking extraction 

 Cleanup with Florisil column or Silica-gel column 

 GC/HRMS-SIM 

 Recovery test 

 Blank test 

 Duplicate measurement 

 Travel blank test 

  Sediment  Take 3 samples/site and don’t 

dry the sediment. Centrifuged at 

3,000 rpm for about 20 minutes 

before the analysis 

13C-labeled substances are added as surrogate 

standard substances in all samples 

For PFOS: 

 Shaking extraction 

 LC/MS/MS-SRM-ESI 

For Chlordecone and HBCDs: 

 Accelerated Solvent Extraction 

 Cleanup with Silica-gel column 

 LC/MS/MS-SRM-ESI 

For Toxaphene: 

 Soxhlet or Accelerated Solvent extraction 

 Cleanup with Silica-gel column and Graphitic 

carbon cartridge 

 GC/HRMS-NCI 

For other POPs: 

 Accelerated Solvent extraction, Soxhlet extraction 

or Shaking extraction 

 Cleanup with Silica-gel and/or Florisil column 

 GC/HRMS-SIM 

  Biota 

(Japanese 
 Several individuals (1~2 

year-old) of 20~50cm are used 

13C-labeled substances are added as surrogate 

standard substances in all samples 
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Country Activities/programmes Media Sampling Analytical procedures QA/QC 

seabass) as one sample. For PFOS: 

 Accelerated Solvent extraction 

 LC/MS/MS-SRM-ESI 

For HBCDs, Chlordecone: 

 Accelerated Solvent  or Soxhlet extraction 

 Cleanup with Silica-gel column 

 LC/MS/MS-SRM-ESI 

For Toxaphene: 

 Soxhlet extraction 

 Cleanup with Florisil column 

 GC/HRMS-NCI 

For other POPs: 

 Soxhlet or Solvent extraction 

 Cleanup with Florisil or Silica-gel column 

 GC/HRMS-SIM 

 Environmental survey on 

Dioxins2 

 

Water, 

Ground-

water 

 Collected with glass or stainless 

steel sampler 

  

 Solid-phase extraction or liquid-liquid extraction 

 Clean-up with sulfuric acid silica-gel or multi-layer 

silica-gel column, and then clean-up with alumina 

column, HP/LC and/or Activated carbon column. 

 GC/MS-SIM 

 Recovery test 

 Detection limit and 

quantitation limit 

 Blank test 

 Duplicate measurement 

 

 

 

  Sediment  Collected with mud sampler 

such as Ekma-birge bottom 

sampler. 

 Collect surface 10 cm layer of 

sediment for 3 times and mix 

them. 

 Solvent extraction 

 Clean-up with sulfuric acid silica-gel or multi-layer 

silica-gel column, and then clean-up with alumina 

column and/or Activated carbon column. 

 GC/HRMS-SIM 

  Soil  Collected surface 5 cm layer of 

soil, and used 5-point mixture 

method, in principle. 

 After taking out gravel, plant 

residues, etc. and fracturing of 

clod and soil aggregate, put air 

dried sample through 2 mm 

sieve. 

 Solvent extraction 

 Clean-up with sulfuric acid silica-gel or multi-layer 

silica-gel column, and then clean-up with alumina 

column and/or Activated carbon column. 

 GC/HRMS-SIM 

 Marine environmental 

monitoring survey5 

 

Water  1 sample/site 

 Collected with Niskin sampler 

For PCB: 

 Extraction with Hexane 

 GC/ECD 

For HCHs: 

 Recovery test 

 Blank test 

 Detection limit and 
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Country Activities/programmes Media Sampling Analytical procedures QA/QC 

 Extraction with Hexane/Acetone 

 GC/MS-SIM 

For PCDD/PCDF and dl-PCB: 

 Solid-phase extraction and soxhlet extraction 

 HRGC/MS 

quantitation limit 

 Duplicate measurement 

 Travel blank test 

  Sediment  1 sample/site 

 Collected with multiple corer 

and used surface 3 cm layer 

For PCB: 

 Alkali decomposition 

 GC/ECD 

For HCHs: 

 Extraction with hexane/acetone 

 GC/MS-SIM 

For PCDD/PCDF and dl-PCB: 

 Soxhlet extraction 

 HRGC/MS 

For PFOS: 

 Solid-phase extraction 

 LC/MS/MS 

For Endosulfan: 

 Extraction with acetone and hexane 

 Cleanup with Florisil column 

 GC/MS-NCI 

For HBCD: 

 Ultrasonic extraction 

 LC/MS/MS 

For PBDEs: 

 Extraction with toluene 

 HRGC/HRMS 

  Biota  Several individuals/sample 

 Sampled at intertidal zone or 

bought from fishery operator 

For PCB: 

 Extraction with hexane/acetone 

 GC/ECD 

For PCDD/PCDF and dl-PCB: 

 Extraction hexane 

 Cleanup with silica-gel column and alumina 

column 

 HRGC/MS 

 Marine pollution survey7 

 

Sediment  Collected with Smith-McIntyre 

mud-sampler 

 n-Hexane extraction 

 Cleanup with Activated Alumina and Silica-gel 

 Detection limit and 

quantitation limit 



 

29 

Country Activities/programmes Media Sampling Analytical procedures QA/QC 

 Used surface 1 cm layer column 

 GC/ECD 

  

 Monitoring survey on 

human exposure to 

chemicals (Survey on 

accumulation and 

exposure of Dioxins) 3 

 

Biota  Analyzed blubber, liver and/or 

whole body for 10 

samples/organism 

 Alkali decomposition or Soxhlet extraction with 

toluene 

 Clean-up with silica gel column, and alumina 

column or carbon column 

 HRGC/HRMS-SIM 

 Recovery test 

 Blank test 

 Detection limit and 

quantitation limit 

 Duplicate measurement 

  Food  All meals for 3 consecutive days 

 Collected meals from people 

with blood collected 

For FY2007-2009 

 Collected all over the country 

For FY2010-2011 

 Chose sampling area which 

survey has done in the past 

For PCDD/PCDF and dl-PCB 

 Soxhlet extraction with toluene and/or 

Liquid-liquid extraction with hexane 

 Clean-up with multi-layer silica-gel column and 

active carbon silica-gel column 

 GC-HRMS 

For Chlordecone, HBCDs and PFOS 

 Solvent extraction 

 LC/MS/MS 

For Toxaphene 

 Solvent extraction 

 GC/MS-NCI 

For other POPs 

 Solvent extraction 

 GC/HRMS 
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Annex D   

Detail information on air concentration in the region 
 

D.1  China 

 

Table D.1–1  Locations of the ambient air sampling sites 

The codes of the 

sampling sites 
Sampling sites Longitude Latitude 

B1 Qingyuan 124° 56′ 16″ E 41° 51′ 08″ N 

B2 Changdao 120° 41′ 44″ E 37° 59′ 23″ N 

B3 Wuyishan 117° 43′ 48″ E 27° 35′ 12″ N 

B4 Luan 116° 09′ 36″ E 31° 33′ 05″ N 

B5 Lasa 90° 44′ 32″ E 29° 21′ 13″ N 

B6 Lijiang 100° 14′ 60″ E 26° 52′ 54″ N 

B7 Shennongjia 110° 16′ 16″ E 31° 27′ 26″ N 

B8 Daxinganling 121° 14′ 59″ E 50° 52′ 51″ N 

B9 Wulong 107° 44′ 47″ E 29° 30′ 39″ N 

B10 Chengde 116° 29′ 40″ E 41° 07′ 11″ N 

B11 Qinghaihu 100° 29′ 36″ E 36° 35′ 02″ N 

R1 Rizhao 119° 18′ 52″ E 35° 41′ 37″ N 

R2 Yangshuo 110° 30′ 36″ E 24° 47′ 33″ N 

R3 Luan 116° 22′ 15″ E 31° 29′ 09″ N 

U1 Chongqing 106° 33′ 43″ E 29° 38′ 44″ N 

U2 Wuhan 114° 09′ 36″ E 29° 58′ 20″ N 

U3 Nanjing 118° 44′ 44″ E 32° 02′ 35″ N 

HKA1 Tsuen Wan Station in Hong 

Kong 

114° 6′ 53″ E 22° 22′ 18″ N 

HKA2 Central/Western Station in 

Hong Kong 

114° 8′ 38″ E 22° 17′ 6″ N 

Mac Six sampling sites in Macao 113° 52′ to 114° 30′ E 22.9-22.37 N 
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Table D.1–2  Information on the water sampling sites in mainland China 

Sampling 

sites 

Sampling 

areas 

Sampling 

date 

The codes 

of the 

sampling 

sites 

Longitude Latitude 

C1–C5 
Huanghai 

Sea 

26–27 Apr 

2013 

LN0214 38° 32' 27.60'' N 121° 21' 50.40'' E 

LN0212 38° 40' 44.40'' N 121° 54' 21.60'' E 

LN0211 38° 53' 56.40'' N 122° 23' 52.80'' E 

LN0206 39° 16' 52.32'' N 123° 08' 24.00'' E 

LN0220 39° 07' 59.88'' N 122° 46' 59.88'' E 

C6–C10 
Bohai 

Sea 

17–18 Jun 

2013 

LN0201 40° 09' 36.00'' N 121° 04' 55.20'' E 

LN0208 39° 12' 39.60'' N 121° 05' 31.20'' E 

TJ13 38° 39' 56.55'' N 118° 04' 29.82'' E 

TJ17 38° 36' 53.86'' N 118° 28' 03.81'' E 

TJ14 38° 38' 59.79'' N 118° 53' 53.24'' E 

W1 
Qinghaihu 

Lake 
28 Jun 2013 

QH-B 36° 53' 32.59'' N 100° 03' 33.99'' E 

QH-D 36° 47' 51.39'' N 100° 16' 22.36'' E 

QH-E 36° 44' 32.16'' N 100° 24' 15.99'' E 

W2 Taihu Lake 29 Aug 2013 

XSX 31° 08' 04.92'' N 120° 11' 22.92'' E 

PTS 31° 13' 32.88'' N 120° 06' 11.88'' E 

JSN 31° 17' 02.51'' N 120° 06' 39.26'' E 

 

Figure D.1–1  Sampling locations in the Hong Kong SAR, at which marine water samples for 

PFOS analysis were collected 
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Table D.1–3  OCP concentrations (pg/m3) in the background air samples from mainland China  

OCPs 
B1 B2 B3 B4 B5 B6 LOD 

Oct 2008 Mar 2011 Oct 2008 Mar 2011 Mar 2011 Nov 2008 Apr 2011 Oct 2008 Jun 2011 Oct 2008 May 2011  

HCB 23.2 13.1 101 13.9 18.2 154.2 8.36 21.0 1.22 565 1.86 0.002 

α-HCH ND 1.46 ND 3.45 1.88 ND 3.13 ND 1.34 ND 1.58 0.006 

β-HCH ND 0.09 ND 0.53 0.13 ND 0.85 ND 3.15 ND 0.72 0.009 

Lindane ND 0.28 ND 1.17 0.53 ND 1.86 ND 1.80 ND 1.31 0.007 

δ-HCH ND ND ND 0.26 0.15 ND 0.52 ND 0.29 ND 0.30 0.008 

4,4'-DDD ND 0.04 ND 0.61 0.07 ND 0.52 ND 0.67 ND 16.9 0.03 

2,4'-DDT ND 0.12 ND 0.97 0.35 ND 1.12 ND 2.33 ND 3.25 0.03 

4,4'-DDT ND 0.20 ND 1.63 0.54 ND 0.98 ND 0.94 ND 4.70 0.09 

Heptachlor ND 0.002 ND 0.07 ND ND ND ND 0.02 ND 0.02 0.001 

cis-Chlordane ND 0.02 ND 0.08 0.08 ND 0.14 ND 0.18 ND 0.06 0.007 

trans-Chlordane ND 0.04 ND 0.05 0.07 ND 0.11 ND 20.0 ND 0.06 0.007 

Aldrin ND 0.002 ND ND ND ND ND ND ND ND ND 0.001 

Dieldrin ND 0.004 ND ND ND ND ND ND ND ND ND 0.003 

Endrin ND 0.005 ND ND ND ND ND ND ND ND ND 0.004 

Mirex ND 0.002 ND ND ND ND ND ND ND ND ND 0.001 

∑15OCPs 23.2 15.4 101 22.7 22.0 154.2 17.6 21.0 31.9 565 30.8 -- 

ND = not detected 
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Table D.1–3  OCP concentrations (pg/m3) in the background air samples from mainland China (continued) 

OCPs 
B7 B8 B9 B10 B11 LOD 

Apr 2011 Oct 2008 Jun 2011 Sept 2008 Mar 2010 Oct 2008 Mar 2010 Sept 2008 Mar 2010  

HCB 10.7 105.0 0.70 120 84.0 112 28.9 36.3 449 0.002 

α-HCH 3.12 ND 4.27 ND ND ND ND ND ND 0.006 

β-HCH 0.10 ND 3.26 ND ND ND ND ND ND 0.009 

Lindane 0.64 ND 4.58 ND ND ND ND ND ND 0.007 

δ-HCH 0.04 ND 3.23 ND ND ND ND ND ND 0.008 

4,4'-DDD ND ND 0.18 ND ND ND ND ND ND 0.03 

2,4'-DDT ND ND 1.45 ND ND ND ND ND ND 0.03 

4,4'-DDT ND ND 0.72 ND ND ND ND ND ND 0.09 

Heptachlor 0.01 ND 0.04 ND ND ND ND ND ND 0.001 

cis-Chlordane ND ND 0.20 ND ND ND ND ND ND 0.007 

trans-Chlordane ND ND 0.08 ND ND ND ND ND ND 0.007 

Aldrin ND ND ND ND ND ND ND ND ND 0.001 

Dieldrin ND ND ND ND ND ND ND ND ND 0.003 

Endrin ND ND ND ND ND ND ND ND ND 0.004 

Mirex ND ND ND ND ND ND ND ND ND 0.001 

∑15OCPs 14.6 105.0 18.7 120 84.0 112 28.9 36.3 449 -- 

ND = not detected 
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Table D.1–4  OCP concentrat ions (pg/m3) found in the urban and rural air samples from mainland 

China 

 Urban Rural LOD 

sampling sites u3 u2 u1 r2 r1 r3  

sampling date Oct 2012 Nov 2012 Nov 2012 Jun 2012 Nov 2012 Dec 2012  

HCB 17.0 14.0 2.39 46.8 22.0 14.6 0.002 

α-HCH 13.4 19.3 15.8 11.5 6.00 6.37 0.006 

β-HCH 2.64 2.35 1.90 11.8 0.24 1.97 0.009 

Lindane 7.59 6.58 6.02 7.51 1.62 4.95 0.007 

δ-HCH 0.77 1.18 0.53 2.93 0.22 0.77 0.008 

2,4'-DDD 4.53 1.15 0.97 1.04 0.39 0.35 0.03 

4,4'-DDD 1.76 1.28 1.85 11.0 0.40 0.30 0.03 

2,4'-DDT 4.19 3.09 3.43 11.5 1.16 2.51 0.03 

4,4'-DDT 9.38 3.67 5.09 2.55 9.53 1.32 0.09 

2,4'-DDE 5.31 5.42 3.03 69.4 1.82 7.74 0.03 

4,4'-DDE 23.3 10.3 10.7 106 8.60 15.3 0.03 

Heptachlor 15.1 0.23 0.41 2.40 0.01 0.21 0.007 

cis-Chlordane 5.04 0.20 0.17 0.98 ND 0.63 0.007 

trans-Chlordane ND ND ND ND ND ND 0.001 

Aldrin ND ND ND ND ND ND 0.001 

Dieldrin ND ND ND ND ND ND 0.001 

Endrin ND ND ND ND ND ND 0.003 

Mirex ND ND ND ND ND ND 0.004 

∑18OCPs 110 68.7 52.4 286 52.0 57.1 -- 

ND = not detected 
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Table D.1–5  Annual average concentrations of OCPs and perfluorinated chemicals in ambient 

air from Hong Kong SAR between 2011 and 2013 

POPs 

Average concentration in ambient air (range) 

(pg/m3)a 
Method detection limit (MDL) 

2011 2012 2013 (pg/ sample) (pg/m3)b 

Aldrin 
1.21 

(0.62–3.1) 

0.66 

(0.65–0.70) 

1 

(0.65–4.8) 
440 1.3 

Chlordane 
cis-Chlordane 

1.91 

(0.52–5.6) 

0.56 

(0.55–0.60) 

0.82 

(0.55–3.8) 
370 1.1 

trans-Chlordane 
1.21 

(0.54–2.6) 

0.77 

(0.55–2) 

1.3 

(0.55–4.9) 
380 1.2 

cis-Nonachlor 
0.79 

(0.69–1.4) 

0.74 

(0.70–0.75) 

0.75 

(0.70–0.75) 
490 1.5 

trans-Nonachlor 
2.75 

(0.55–9.5) 

1.32 

(0.55–4.6) 

0.96 

(0.55–3.9) 
390 1.2 

Oxychlordane 
1.36 

(0.74–7) 

0.78 

(0.75–0.80) 

0.79 

(0.75–0.80) 
520 1.6 

DDT  
2,4'-DDD 

3.74 

(0.65–10) 

3.14 

(0.65–14) 

1.36 

(0.65–5.4) 
440 1.3 

2,4'-DDE 
1.34 

(0.58–8.7) 

1.98 

(0.60–17) 

1.41 

(0.60–10.3) 
410 1.2 

2,4'-DDT 
1.76 

(1.04–5.6) 

1.75 

(1.05–8.7) 

2.1 

(1.1–10.6) 
740 2.2 

4,4'-DDD 
1.55 

(0.92–5.1) 

0.98 

(0.95–1) 

1.16 

(0.95–2.1) 
650 2 

4,4'-DDE 
11.63 

(0.80–25) 

5.76 

(0.80–13) 

2.57 

(0.80–9.7) 
530 1.6 

4,4'-DDT 
6.89 

(0.79–19) 

3.85 

(0.80–9.7) 

3.6 

(0.80–11) 
560 1.7 

Dieldrin 
9.53 

(2.3–29) 

5.3 

(0.60–16) 

5.21 

(0.60–23) 
410 1.2 

Endrin 
0.64 

(0.55–1.1) 

0.59 

(0.55–0.60) 

0.60 

(0.55–0.60) 
390 1.2 

Hexachlorobenzene  
41.06 

(1–230) 

30.42 

(1–131) 

44.88 

(1.05–138) 
690 2.1 

Heptachlor Heptachlor 
9.99 

(0.82–46) 

2.07 

(0.85–8.7) 

1.26 

(0.85–5.6) 
580 1.8 

cis-Heptachlor 

epoxide 

1.22 

(1.06–2.2) 

1.13 

(1.1–1.15) 

1.13 

(1.1–1.15) 
750 2.3 
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POPs 

Average concentration in ambient air (range) 

(pg/m3)a 
Method detection limit (MDL) 

2011 2012 2013 (pg/ sample) (pg/m3)b 

Pentachlorobenzene 
2.42 

(0.94–17) 

1 

(0.95–1.05) 

4.88 

(1–20.3) 
670 2 

Mirex 
1.72 

(0.50–4.1) 

2.06 

(0.50–7.3) 

5.3 

(0.50–48) 
340 1 

Endosulfan 
α-Endosulfan 

200.68 

(12–809) 

144.13 

(16–774) 

127.73 

(13–391) 
340 1 

β-Endosulfan 
26.38 

(3.7–102) 

21.53 

(0.70–91.2) 

15.8 

(0.70–66) 
470 1.4 

HCH 
α-HCH 

6.28 

(0.90–17) 

3.9 

(0.85–12) 

2.22 

(0.85–6.6) 
580 1.8 

β-HCH 
12 

(0.60–37) 

0.63 

(0.60–0.65) 

2.33 

(0.60–21) 
420 1.3 

γ-HCH (Lindane) 
7.77 

(0.65–23) 

1.88 

(0.60–8.5) 

3.32 

(0.65–13) 
430 1.3 

δ-HCH 
0.78 

(0.68–1.4) 

0.73 

(0.70–0.75) 

0.71 

(0.70–0.75) 
480 1.5 

PFOA 
  

17.38 

(6.5–38.5) 
800 2.4 

PFOS 
  

4.12 

(1.2–8.6) 
100 0.3 

Chlordecone    200 0.6 

Toxaphene Parlar 26   < MDL 100 0.3 

Parlar 50   < MDL 100 0.3 

Parlar 62   < MDL 100 0.3 

 

a For concentrations that were lower than the method detection limit (MDL), one half of the MDL was used to calculate the 

annual average. 

b The volume of air sampled was assumed to be 330 m³. 
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Table D.1–6  PCDD/F concentrations (fg/m3) found in the background air samples from mainland China between 2008 and 2011 

PCDD/Fs 
B1 B2 B3 B4 B5 B6 LOD 

Oct 2008 Mar 2011 Oct 2008 Mar  2011 Mar 2011 Nov 2008 Apr 2011 Oct 2008 Jun 2011 Oct 2008 May 2011  

2378-TCDF 4.60 4.41 18.9 18.4 12.6 21.8 9.50 2.70 0.17 11.5 9.10 0.04 

12378-PeCDF 5.20 3.72 21.5 13.3 22.3 33.3 14.0 2.00 0.75 11.2 9.17 0.2 

23478-PeCDF 7.10 5.63 29.6 17.1 23.1 44.8 29.0 5.00 0.20 13.8 13.7 0.2 

123478-HxCDF 7.70 5.77 32.9 14.3 64.7 81.4 47.3 11.8 1.70 11.7 11.7 0.1 

123678-HxCDF 7.50 4.44 32.5 13.3 33.1 79.1 64.8 14.0 0.78 11.5 11.8 0.1 

234678-HxCDF 8.40 5.77 37.4 10.2 33.7 69.2 50.0 13.1 1.12 10.0 11.3 0.1 

123789-HxCDF 1.70 3.10 9.20 2.86 18.0 14.8 14.0 2.90 0.66 2.80 3.40 0.1 

1234678-HpCDF 27.1 70.0 124 31.4 203 400 392 106 6.95 21.7 32.3 0.1 

1234789-HpCDF 3.70 3.86 16.7 2.54 39.6 50.4 57.3 11.7 1.06 3.20 4.98 0.1 

OCDF 22.5 87.4 106 26.4 420 458 431 121 29.0 9.50 24.0 0.1 

2378-TCDD 0.40 0.69 0.70 0.32 0.98 0.80 0.54 ND ND 1.00 0.69 0.1 

12378-PeCDD 1.20 2.58 4.30 2.44 5.73 5.20 3.76 1.10 0.37 2.00 1.93 0.1 

123478-HxCDD 0.80 2.15 3.20 0.63 5.07 3.90 4.84 1.10 0.37 2.20 1.77 0.2 

123678-HxCDD 1.70 1.76 6.00 2.22 9.99 6.50 6.81 1.70 1.47 3.70 2.45 0.2 

123789-HxCDD 1.10 2.15 4.70 0.63 6.55 6.10 18.6 1.90 1.84 2.80 3.04 0.2 

1234678-HpCDD 8.60 14.1 36.7 17.8 129 43.6 67.7 9.50 10.6 27.6 22.9 0.1 

OCDD 24.5 103 80.1 82.5 466 91.6 219 35.8 67.4 178 59.9 0.1 

Total WHO-TEQa 9.10 7.23 37.2 14.9 37.4 63.3 40.1 10.3 2.35 16.6 12.7 -- 

a TEQ values were calculated using WHO-TEF2005 values 

ND = not detected 

A value of 0 was used to calculate the TEQ when the concentration was below the limit of detection (LOD). 
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Table D.1–6  PCDD/F concentrations (fg/m3) found in the background air samples from mainland China between 2008 and 2011 (continued) 

 

B7 B8 B11 B9 B1 LOD 

Apr 2011 Oct 2008 Jun 2011 Sept 2008 Mar 2010 Oct 2008 Mar 2010 Sept 2008 Mar 2010  

2378-TCDF 2.22 8.80 9.86 5.80 0.10 3.80 7.85 6.70 3.35 0.04 

12378-PeCDF 0.66 3.20 2.57 6.60 0.20 2.10 11.8 9.30 1.39 0.2 

23478-PeCDF 0.87 6.00 4.91 4.40 0.10 4.20 7.85 10.3 4.74 0.2 

123478-HxCDF 3.52 3.70 1.76 13.9 0.80 4.90 9.97 19.8 6.13 0.1 

123678-HxCDF 1.95 3.90 3.51 14.2 0.50 4.00 9.36 25.2 5.58 0.1 

234678-HxCDF 2.44 4.10 3.87 15.8 0.90 4.10 11.2 18.2 5.58 0.1 

123789-HxCDF 0.68 0.70 0.41 4.20 0.40 0.80 0.30 2.10 1.12 0.1 

1234678-HpCDF 15.6 10.2 11.7 60.0 6.00 18.9 36.5 110 37.1 0.1 

1234789-HpCDF 1.53 1.00 1.67 8.60 0.80 1.60 3.93 11.9 4.74 0.1 

OCDF 38.1 13.2 32.1 68.7 14.3 44.5 71.6 69.4 62.2 0.1 

2378-TCDD 0.83 ND 1.02 0.50 0.06 ND 0.60 ND 0.24 0.1 

12378-PeCDD 1.30 ND 1.15 0.40 0.04 ND 4.83 0.40 0.84 0.1 

123478-HxCDD 0.84 0.50 0.72 0.70 0.20 1.30 1.51 1.20 0.28 0.2 

123678-HxCDD 0.68 1.20 0.80 1.50 0.60 2.80 3.62 1.60 1.67 0.2 

123789-HxCDD 0.44 0.40 1.02 1.20 0.20 1.40 4.23 1.60 1.39 0.2 

1234678-HpCDD 12.6 9.10 12.4 18.4 5.80 25.4 22.6 19.9 26.2 0.1 

OCDD 83.2 174 66.6 194 17.7 555 65.2 120 55.8 0.1 

Total WHO-TEQa  3.01 7.50 5.70 10.0 0.84 6.80 13.9 15.6 7.17 -- 

a TEQ values were calculated using WHO- TEF2005 values 

ND = not detected 

A value of 0 was used to calculate the TEQ when the concentration was below the limit of detection (LOD). 
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Table D.1–7  PCDD/F concentrations (fg/m3) found in the urban and rural air samples from 

mainland China 

 Urban Rural 

LOD sampling sites u3 u2 u1 r2 r1 r3 

sampling date 
Oct 

2012 

Nov 

2012 

Nov 

 2012 

Jun 

2012 

Nov 

 2012 

Dec 

 2012 

2378-TCDF 66.6 107 108 10.4 20.3 4.40 0.04 

12378-PeCDF 35.4 113 111 9.80 ND ND 0.2 

23478-PeCDF 99.2 169 182 8.75 46.8 10.2 0.2 

123478-HxCDF 116 168 187 9.80 56.6 16.6 0.1 

123678-HxCDF 88.3 146 164 9.90 43.8 13.7 0.1 

234678-HxCDF 106 176 205 6.60 48.2 21.2 0.1 

123789-HxCDF 29.8 44.2 47.0 ND 12.0 4.60 0.1 

1234678-HpCDF 387 553 639 33.3 190 94.4 0.1 

1234789-HpCDF 51.4 74.8 78.4 3.75 22.4 12.0 0.1 

OCDF 409 364 380 26.2 221 124 0.1 

2378-TCDD ND 12.2 9.50 ND ND ND 0.1 

12378-PeCDD ND 15.8 32.8 ND ND ND 0.1 

123478-HxCDD 8.20 20.2 27.7 ND 5.30 ND 0.2 

123678-HxCDD 21.1 40.4 65.0 2.20 8.70 3.80 0.2 

123789-HxCDD 14.2 30.4 54.6 2.10 6.80 3.20 0.2 

1234678-HpCDD 160 222 482 32.1 70.4 44.4 0.1 

OCDD 376 411 1.18×103 194 198 134 0.1 

Total WHO-TEQa  91.3 202 198 9.45 42.7 14.5 -- 

a TEQ values were calculated using WHO- TEF2005 values 

ND = not detected 

A value of 0 was used to calculate the TEQ when the concentration was below the limit of detection (LOD). 
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Table D.1–8  dl-PCB and marker PCB concentrations (fg/m3) found in the background air samples from mainland China between 2008 and 2011 

PCB 

B1 B2 B3 B4 B5 B6 

LOD 
 Oct 2008 Mar 2011 Oct 2008 Mar 2011 Mar 2011 Nov 2008 Apr 2011 Oct 2008 Jun 2011 Oct 2008 

May 

2011 

PCB-77 25.3 8.98 272 737 30.1 96.9 41.0 26.2 17.5 68.5 35.0 0.6 

PCB-81 5.60 4.24 11.7 15.4 12.0 14.7 13.3 5.30 3.42 14.2 4.42 0.6 

PCB-105 38.1 15.1 98.6 44.5 38.9 76.3 34.2 46.2 16.8 44.5 44.5 2 

PCB-114 9.70 5.57 23.7 17.6 12.5 24.9 13.3 10.5 1.59 10.7 7.35 2 

PCB-118 122 64.0 278 101 119 228 91.2 122 50.5 104 139 2 

PCB-123 14.4 7.75 43.6 22.7 20.5 49.4 18.7 17.1 8.88 16.6 17.7 2 

PCB-126 3.80 2.47 17.9 28.0 5.30 26.4 8.14 3.10 1.69 11.5 7.14 2 

PCB-156 9.90 5.64 22.6 19.1 8.90 24.6 15.0 10.4 2.44 12.4 13.2 0.3 

PCB-157 5.00 2.11 8.70 10.4 4.30 10.6 5.85 5.10 0.54 4.40 3.67 0.3 

PCB-167 2.20 2.27 8.90 7.82 3.00 13.3 3.81 3.30 1.21 3.70 4.47 0.3 

PCB-169 1.20 0.53 5.60 9.98 1.00 8.10 2.34 1.00 0.37 3.30 0.94 0.4 

PCB-189 5.30 1.80 9.30 11.9 ND 18.5 4.57 5.70 0.45 6.80 2.76 0.3 

Total WHO-TEQa  0.40 0.27 1.90 3.19 0.57 2.80 0.90 0.40 0.19 1.20 0.75 -- 

PCB-28 1.60 4.45 6.50 16.8 17.6 4.80 28.6 5.90 23.2 2.40 26.8 0.7 

PCB-52 4.90 0.45 1.20 1.15 1.45 1.40 2.00 1.10 1.95 1.20 1.85 0.1 

PCB-101 2.00 0.40 0.90 0.50 0.55 1.70 0.70 0.40 0.60 0.40 0.75 0.6 

PCB-118 0.12 0.06 0.28 0.10 0.12 0.23 0.09 0.12 0.05 0.10 0.14 2 

PCB-138 7.50 2.90 5.40 0.55 0.75 3.60 0.40 2.30 0.25 2.40 0.70 0.2 

PCB-153 6.80 1.60 5.00 0.60 0.80 3.30 0.45 2.20 0.40 2.10 0.90 0.2 

PCB-180 0.40 ND 0.60 ND ND 0.60 ND 0.20 ND 0.30 ND 0.1 

∑PCBs 23.3 9.86 19.9 19.7 21.3 15.6 32.3 12.2 26.5 8.90 31.2 -- 
a TEQ values were calculated using WHO- TEF2005 values   

ND = not detected 

A value of 0 was used to calculate the TEQ when the concentration was below the limit of detection (LOD). 
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Table D.1–8  dl-PCB and marker PCB concentrations (fg/m3) found in the background air samples from mainland China between 2008 and 2011 

(continued) 

PCB 
B7 b8 B11 B9 B10 

LOD 
Apr 2011 Oct 2008 Jun 2011 Sept 2008 Mar 2010 Oct 2008 Mar 2010 Sept 2008 Mar 2010 

PCB-77 53.4 25.2 46.0 67.5 35.2 28.9 16.3 68.0 20.6 0.6 

PCB-81 1.50 9.30 20.4 10.8 ND 5.50 2.11 12.5 4.74 0.6 

PCB-105 6.17 40.4 50.4 110 ND 40.4 76.4 77.4 170 2 

PCB-114 ND 7.40 7.11 28.3 ND 8.60 18.4 19.5 8.92 2 

PCB-118 70.7 111 188 319 201 98.8 375 212 146 2 

PCB-123 2.20 16.9 23.6 56.3 42.8 18.1 45.9 36.4 19.0 2 

PCB-126 ND 3.70 3.51 7.40 ND 5.90 1.51 9.40 3.07 2 

PCB-156 2.49 9.50 9.47 20.7 41.6 11.1 58.6 16.6 19.5 0.3 

PCB-157 1.35 3.50 2.13 9.20 ND 3.70 23.3 6.80 7.53 0.3 

PCB-167 1.07 3.20 2.69 7.90 ND 3.30 39.6 5.80 8.09 0.3 

PCB-169 0.50 0.70 0.89 2.20 ND 1.40 0.91 2.70 1.12 0.4 

PCB-189 0.78 2.30 2.28 8.90 11.2 3.30 3.62 7.90 4.46 0.3 

total WHO-TEQa 0.10 0.40 0.40 0.80 0.03 0.60 0.20 1.00 0.36 -- 

PCB-28 5.20 8.70 19.7 4.30 2.70 5.10 5.94 3.10 3.13 0.7 

PCB-52 0.33 1.40 1.55 5.60 1.80 0.80 0.23 1.10 0.31 0.1 

PCB-101 0.14 0.50 0.85 5.00 ND 0.30 ND 0.50 ND 0.6 

PCB-118 0.07 0.11 0.19 0.32 0.20 0.10 0.38 0.21 0.15 2 

PCB-138 0.29 3.00 0.40 13.7 0.20 1.90 1.65 4.50 9.29 0.2 

PCB-153 0.32 3.10 0.55 15.0 0.30 1.80 1.48 3.80 5.42 0.2 

PCB-180 ND 0.30 ND 1.00 ND 0.20 0.02 0.60 0.05 0.1 

∑PCBs 6.35 17.1 23.2 44.9 5.20 10.2 9.70 13.8 18.4 -- 

TEQ were calculated using WHO-TEF2005; A value of 0 was used to calculate the TEQ when the concentration was below LOD. 
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Table D.1–9  dl-PCB and marker PCB concentrations (fg/m3) found in the urban and rural air 

samples from mainland China 

 urban rural  

Sampling sites U3 u2 u1 r2 r1 r3 LOD 

sampling date Oct 2012 Nov 2012 Nov 2012 Jun 2012 
Nov 

2012 

Dec 

2012 
 

PCB-77 349 393 294 83.2 98.6 64.4 0.6 

PCB-81 73.9 79.4 119 21.3 24.2 18.2 0.6 

PCB-105 192 123 206 85.9 77.8 51.0 2 

PCB-114 88.5 59.3 101 30.8 26.2 16.7 2 

PCB-118 560 383 403 212 174 131 2 

PCB-123 137 158 101 45.4 42.5 36.5 2 

PCB-126 62.6 84.9 128 16.5 32.5 6.75 2 

PCB-156 76.6 77.8 97.0 24.2 39.4 15.8 0.3 

PCB-157 25.0 29.8 45.7 7.05 15.2 5.45 0.3 

PCB-167 74.5 25.9 38.9 9.90 15.9 7.15 0.3 

PCB-169 16.2 30.1 41.9 2.60 15.0 7.70 0.4 

PCB-189 33.7 54.6 76.0 6.45 22.2 8.70 0.3 

total WHO-TEQa 6.84 9.48 14.2 1.76 3.73 0.93 -- 

PCB-28 68.2 45.7 57.1 6.40 1.70 4.55 0.7 

PCB-52 4.84 1.73 2.92 1.70 0.99 1.25 0.1 

PCB-101 4.12 0.68 2.38 0.93 0.53 0.66 0.6 

PCB-118 0.56  0.38  0.40  0.21  0.17  0.13  2 

PCB-138 7.53 2.84 2.86 0.46 0.50 0.18 0.2 

PCB-153 5.12 3.11 3.06 0.63 0.60 0.21 0.2 

PCB-180 0.22 0.68 0.38 0.01 0.13 0.02 0.1 

∑PCBs 90.6  55.1  69.1  10.3  4.62  7.00  -- 
a TEQ values were calculated using WHO- TEF2005 values 

A value of 0 was used to calculate the TEQ when the concentration was below the limit of detection (LOD). 
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Table D.1–10  Annual average PCDD/F and PCB concentrations found in ambient air samples from Hong Kong SAR between 1998 and 2013 

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Total PCBs (pg/m
3
)

540

(130-1900)

870

(110-2000)

650

(130-1810)

390

(10-900)

500

(120-1150)

410

(220-1420)

440

(120-1100)

490

(90-1660)

320

(90-1220)

610

(60-2680)

620

(180-1090)

420

(80-940)

PCDDs/PCDFs (Fg/m³)
1147

(195-5213)

2092

(224-22621)

1046

(400-5472)

1126

(400-5854)

1171

(333-6393)

1332

(400-5067)

1125

(419-2870)

1716

(402-7088)

1260

(391-3688)

1853

(399-7810)

1418

(258-3738)

1363

(264-4167)

1539

(182-5706)

1896

(235-8490)

1155

(165-3764)

1799

(194-7767)

PCDDs/PCDFs (pg I-TEQ/m³)

0.085

(0.019-

0.349)

0.120

(0.031-

1.149)

0.056

(0.035-

0.256)

0.050

(0.035-

0.129)

0.060

(0.035-

0.345)

0.068

(0.035-

0.218)

0.064

(0.035-

0.156)

0.076

(0.035-

0.136)

0.063

(0.035-

0.169)

0.078

(0.035-

0.297)

0.052

(0.008-

0.184)

0.051

(0.009-

0.200)

0.057

(0.008-

0.261)

0.059

(0.008-

0.279)

0.034

(0.008-

0.095)

0.044

(0.008-

0.182)

Dioxin-like PCBs (pg/m
3
)

2.31

(1.23-4.99)

2.22

(1.05-3.48)

2.17

(1.11-5.72)

2.16

(1.02-6.78)

Dioxin-like PCBs (pg WHO-TEQ /m
3
)

0.005

(0.002-

0.016)

0.006

(0.002-

0.028)

0.004

(0.002-

0.01)

0.003

(0.002-

0.008)

marker PCBs - ΣPCB7 (pg/m
3
)

27.2

(10.6-170.5)

17.8

(5.2-48)

19.1

(7.2-42.8)

POPs
Average Concentration in Ambient Air (Range)

 

 
* For POPs concentrations that were lower than the method detection limit (MDL), one half of the MDL was used to calculate the annual average
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Table D.1–11  PCDD/F and PCB concentrations found in the air samples from the Macao SAR  

(pg/m3, as the mean followed by the concentration range in parentheses) 

Analytes 2010 2012–2013  

PCB28 
49.9 23 

(3.45–419)  (11.4–32.1)  

PCB52 
28.5 24.2 

(4.24–138)  (10.9–47.2)  

PCB101 
2.17 4.92 

(0.94–3.96)  (1.57–9.47)  

PCB153 
3.08 0.74 

(0.18–10.9)  (0.34–1.87)  

PCB138 
23.7 0.332  

(0.41–231)  (0.20–0.69)  

PCB180 
0.597 1.50  

(0.14–1.91)  (0.41–4.84)  

PCB118 
2.96 2.73 

(0.53–15.9)  (1.47–5.47)  

PCB77 
0.43 11.9 

(0.089–2.40)  (2.72–42.9)  

PCB81 
0.0914 8.98 

(0.00243–0.495)  (5.29–22.0)  

PCB105 
0.98 1.71 

(0.19–5.66)  (0.41–6.41)  

PCB114 
0.11 1.10  

(0.019–0.53)  (0.13–4.23)  

PCB123 
0.057 1.52 

(ND–0.34) (0.54–4.71)  

PCB126 
0.032 3.18 

(0.00037–0.14) (0.86–9.47)  

PCB156 
0.081 3.39 

(0.010–0.034) (1.13–10.5)  

PCB157 
0.031  0.58  

(0.0014–0.11) (0.24–1.11)  

PCB167 
2.40  1.56 

(0.0025–23.6) (0.376.32)  

PCB169 
0.016 21.2 

(ND–0.064) (11.2–41.4)  

PCB189 
0.021 0.400  

(ND–0.081) (0.33–0.53)  

2,3,7,8-TCDF 
0.0095 0.0042  

(0.00083–0.036)  (0.0019–0.0075)  

1,2,3,7,8-PeCDF 
0.0017  0.0031  

(ND–0.010) (0.00083–0.0060)  

2,3,4,7,8-PeCDF 
0.014 0.045  

(ND–0.069) (0.0091–0.089)  

1,2,3,4,7,8-HxCDF 
0.0042 0.010  

(ND–0.019) (0.0027–0.020)  

1,2,3,6,7,8-HxCDF 
0.0036 0.010  

(ND–0.017) (0.0024–0.020) 
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Analytes 2010 2012–2013  

2,3,4,6,7,8-HxCDF 
0.0036 0.011  

(0.000146–0.017) (0.0030–0.022) 

1,2,3,7,8,9-HxCDF 
0.0016  0.00043  

(ND–0.015) (ND–0.0015) 

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

0.0014 0.0035  

(0.00023–0.0052) (0.00086–0.0066) 

1,2,3,4,7,8,9-HpCDF 
0.00058 0.00055  

(ND–0.0041) (0.00012–0.0011) 

OCDF 
0.00046 0.00023  

(0.00000071–0.0028) (0.000030–0.00048) 

2,3,7,8-TCDD 
0.014 0.0063 

(0.00057–0.082) (ND–0.020) 

1,2,3,7,8-PeCDD 
0.0072 0.0061  

(ND–0.059) (ND–0.015) 

1,2,3,4,7,8-HxCDD 
0.0028 0.0016  

(ND–0.020) (ND–0.0037) 

1,2,3,6,7,8-HxCDD 
0.0021 0.0032 

(ND–0.017) (0.00038–0.0064)  

1,2,3,7,8,9-HxCDD 
0.0041 0.0030 

(ND–0.037) (0.00068–0.0064) 

1,2,3,4,6,7,8-HpCDD 
0.00089 0.0025 

(ND–0.0032) (0.00067–0.00507) 

OCDD 
0.00036 0.00095 

(ND–0.0011) (0.00026–0.0020)  

ΣPCDD/Fs I-TEQ 0.072 0.118 

ND = not detected
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D.2  Japan 

 

Table D.2–1  Air concentrations of initial POPs in Japan (pg/m3) 

FY 2006 2007 2008 2009 2010 2011 2012 

Season warm cold warm cold warm cold warm cold warm cold warm cold warm cold 

Total PCBs 

 

180 

(21-1500) 

90 

(19-450) 

290 

(37-980) 

76 

(25-230) 

170 

(52-960) 

86 

(21-1500) 

190 

(43-1400) 

78 

(20-380) 

150 

(36-970) 

86 

(19-630) 

160 

(32-660) 

66 

(tr(17)-320) 

130 

(27-840) 

62 

(tr(16)-280) 

HCB 

 

89 

(23-210) 

74 

(8.2-170) 

100 

(72-230) 

72 

(55-120) 

110 

(78-260) 

83 

(58-160) 

110 

(78-210) 

87 

(59-150) 

120 

(73-160) 

96 

(56-380) 

110 

(87-180) 

95 

(75-160) 

110 

(84-150) 

95 

(68-150) 

Aldrin 

 

0.35 

(nd-8.5) 

nd 

(nd-1.1) 

0.48 

(nd-19) 

0.15 

(nd-2.1) 

0.30 

(tr(0.02)-9.4) 

0.08x 

(nd-1.3) 

nd 

(nd-10) 

nd 

(nd-1.8) 
- - - - 

xx 

(xx-xx) 

xx 

(xx-xx) 

Deldrin 

 

14 

(1.5-290) 

4.2 

(0.7-250) 

22 

(1.3-310) 

3.7 

(0.96-75) 

16 

(1.6-220) 

3.8 

(0.68-72) 

13 

(0.91-150) 

4.0 

(0.52-80) 
- - 

15 

(0.80-230) 

4.9 

(0.52-96) 

xx 

(xx-xx) 

xx 

(xx-xx) 

Endrin 

 

0.32 

(nd-5.4) 

nd 

(nd-5.0) 

0.73 

(tr(0.06)-6.3) 

0.13 

(nd-1.5) 

0.68 

(tr(0.06)-4.6) 

0.18 

(nd-1.8) 

0.51 

(nd-3.4) 

0.15 

(nd-1.8) 
- - 

0.62 

(nd-5.1) 

0.16 

(nd-1.8) 

xx 

(xx-xx) 

xx 

(xx-xx) 

DDT p ,p' -DDT 
3.8 

(0.35-51) 
1.2 

(0.29-7.3) 
5.2 

(0.60-30) 
1.2 

(0.23-8.8) 
3.0 

(0.76-27) 
1.0 

(0.22-15) 
3.6 

(0.44-28) 
1.0 

(0.20-8.0) 
3.1 

(0.28-56) 
0.89 

(0.30-16) 
- - - - 

 
p ,p' -DDE 

4.7 

(1.7-49) 

1.7 

(0.52-9.5) 

6.1 

(0.54-120) 

1.9 

(0.73-39) 

4.4 

(0.98-96) 

2.0 

(0.89-22) 

4.8 

(0.87-130) 

1.9 

(0.60-100) 

4.1 

(tr(0.41)-200) 

1.8 

(tr(0.47)-28) 
- - - - 

 
p ,p' -DDD 

0.32 

(nd-1.3) 

tr(0.12) 

(nd-0.99) 

0.27 

(0.046-1.4) 

0.087 

(0.026-0.50) 

0.17 

(0.037-1.1) 

0.081 

(0.036-0.31) 

0.18 

(0.03-0.82) 

0.08 

(tr(0.02)-0.35) 

0.17 

(0.04-1.7) 

0.09 

(0.02-0.41) 
- - - - 

 
o ,p' -DDT 

2.4 

(0.55-20) 

0.79 

(0.37-3.9) 

2.6 

(0.24-19) 

0.63 

(0.31-3.4) 

2.1 

(0.33-18) 

0.62 

(0.32-6.5) 

2.2 

(0.33-14) 

0.71 

(0.20-3.7) 

1.9 

(0.19-26) 

0.69 

(0.22-5.5) 
- - - - 

 
o ,p' -DDE 

1.1 

(nd-7.4) 

0.56 

(0.19-2.6) 

0.67 

(0.096-7.0) 

0.29 

(0.12-3.7) 

0.52 

(0.11-5.0) 

0.24 

(0.15-1.1) 

0.46 

(0.098-6.7) 

0.24 

(0.072-23) 

0.41 

(0.09-9.0) 

0.23 

(0.08-2.3) 
- - - - 

 
o ,p' -DDD 

0.28 

(tr(0.05)-1.4) 

0.11 

(nd-0.79) 

0.29 

(0.05-1.9) 

0.09 

(tr(0.03)-0.33) 

0.16 

(0.05-1.6) 

0.09 

(0.04-0.26) 

0.19 

(0.04-0.90) 

0.08 

(tr(0.02)-0.28) 

0.19 

(0.04-1.8) 

0.09 

(tr(0.02)-0.48) 
- - - - 

Chlordane 
cis 
-Chlordane 

110 
(2.9-760) 

19 
(2.0-280) 

120 
(3.3-1100) 

20 
(1.4-230) 

120 
(1.9-790) 

34 
(1.5-200) 

110 
(2.7-790) 

22 
(0.65-180) 

100 
(2.2-700) 

27 
(tr(0.8)-130) 

95 
(1.5-700) 

31 
(tr(0.88)-240) 

98 
(2.9-650) 

14 
(nd-74) 

 

trans 

-Chlordane 

140 

(3.4-1200) 

21 

(2.0-350) 

140 

(3.8-1300) 

24 

(1.5-300) 

130 

(2.5-990) 

41 

(1.8-250) 

120 

(2.6-960) 

30 

(0.68-210) 

120 

(2.0-820) 

34 

(tr(1.0)-150) 

110 

(tr(1.4)-810) 

37 

(tr(0.70)-290) 

120 

(2.8-780) 

18 

(nd-95) 

 
Oxychlordane 

1.9 

(0.47-5.7) 

0.56 

(tr(0.13)-5.1) 

1.8 

(0.56-8.6) 

0.63 

(0.26-2.4) 

1.7 

(0.50-7.1) 

0.63 

(0.27-1.8) 

1.8 

(0.38-6.5) 

0.61 

(0.24-2.7) 

1.5 

(0.44-6.2) 

0.55 

(0.26-2.3) 

1.5 

(0.28-5.2) 

0.57 

(0.21-2.6) 

1.6 

(0.34-6.7) 

0.38 

(0.22-1.0) 

 

cis 

-Nonachlor 

12 

(0.28-170) 

2.0 

(tr(0.14)-41) 

14 

(0.31-150) 

1.7 

(0.09-22) 

12 

(0.18-87) 

2.7 

(0.16-19) 

10 

(0.33-110) 

2.1 

(0.07-18) 

10 

(0.23-68) 

2.1 

(tr(0.06)-13) 

8.8 

(0.24-89) 

2.9 

(nd-28) 

11 

(0.29-89) 

1.1 

(tr(0.05)-10) 

 

trans 

-Nonachlor 

91 

(3.0-800) 

15 

(1.4-240) 

96 

(2.5-940) 

15 

(1.1-190) 

91 

(1.5-650) 

25 

(1.3-170) 

81 

(2.2-630) 

19 

(0.75-140) 

78 

(1.7-520) 

17 

(tr(0.7)-89) 

72 

(1.2-550) 

24 

(tr(0.70)-210) 

79 

(2.5-510) 

10 

(tr(0.50)-61) 

Heptachlor Heptachlor 
27 

(0.88-160) 

7.2 

(0.32-56) 

27 

(1.1-320) 

8.0 

(0.42-74) 

31 

(0.92-190) 

12 

(0.51-60) 

30 

(0.48-110) 

7.8 

(0.15-48) 

26 

(0.69-160) 

9.5 

(0.22-53) 

25 

(0.73-110) 

10 

(tr(0.13)-56) 

21 

(0.46-58) 

4.9 

(nd-20) 

 

cis 
-Heptachloro 

epoxide 

2.0 

(0.13-6.7) 

0.88 

(nd-3.2) 

2.8 

(0.54-13) 

0.82 

(0.41-3.0) 

2.2 

(9.9-0.53) 

0.84 

(0.37-3.0) 

2.6 

(0.37-16) 

0.91 

(0.42-3.8) 

2.3 

(0.38-10) 

0.85 

(0.33-4.3) 

2.3 

(0.29-6.0) 

0.90 

(0.35-2.8) 

2.1 

(0.37-6.3) 

0.57 

(0.30-1.9) 

 
trans nd nd nd nd nd nd nd nd nd nd nd nd nd nd 
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FY 2006 2007 2008 2009 2010 2011 2012 

Season warm cold warm cold warm cold warm cold warm cold warm cold warm cold 

-Heptachloro 

epoxide 

(nd-0.7) (nd-tr(0.1)) (nd-0.16) (nd-tr(0.06)) (nd-0.17) (nd-nd) (nd-0.18) (nd-tr(0.06)) (nd-0.16) (nd-nd) (nd-0.14) (nd-nd) (nd-tr(0.08)) (nd-nd) 

Toxaphene Parlar-26 
nd 

(nd-nd) 
nd 

(nd-nd) 
nd 

(nd-tr(0.3)) 
nd 

(nd-nd) 
0.22 

(tr(0.12)-0.58) 
tr(0.12) 

(nd-tr(0.20)) 
tr(0.19) 

(tr(0.11)-0.26) 
tr(0.13) 

(nd-0.27) 
- - - - - - 

 
Parlar-50 

nd 

(nd-nd) 

nd 

(nd-nd) 

tr(0.1) 

(nd-tr(0.2)) 

nd 

(nd-nd) 

nd 

(nd-tr(0.19)) 

nd 

(nd-nd) 

nd 

(nd-tr(0.1)) 

nd 

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

 
Parlar-62 

nd 

(nd-nd) 

nd 

(nd-nd) 

nd 

(nd-nd) 

nd 

(nd-nd) 

nd 

(nd-nd) 

nd 

(nd-nd) 

nd 

(nd-nd) 

nd 

(nd-nd) 
- - - - - - 

Mirex 
 

tr(0.10) 

(nd-0.22) 

tr(0.07) 

(nd-2.1) 

0.11 

(0.04-0.28) 

0.04 

(tr(0.02)-0.09) 

0.09 

(0.03-0.25) 

0.04 

(0.03-0.08) 

0.13 

(0.049-0.48) 

0.054 

(0.030-0.18) 
- - 

0.13 

(0.08-0.25) 

0.07 

(tr(0.03)-0.11) 
- - 

Reference: Ministry of the Environment, Japan. “Chemicals in Environment.” (http://www.env.go.jp/chemi/kurohon/en/; (Access on July 2014)) 
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Table D.2–2  Air concentrations of new POPs in Japan (pg/m3) 

FY 2009 2010 2011 2012 

Season warm cold warm cold warm cold warm cold 

HCH α -HCH 
58 

(19-340) 
18 

(7.8-400) 
51 

(14-280) 
16 

(6.8-410) 
44 

(9.5-410) 
15 

(6.5-680) 
37 

(15-250) 
11 

(4.4-120) 

 

β -HCH 
5.6 

(0.96-28) 

1.8 

(0.31-24) 

6.2 

(0.89-34) 

1.7 

(tr(0.26)-29) 

5.2 

(0.84-49) 

1.7 

(tr(0.31)-91) 

5.5 

(0.65-32) 

1.1 

(tr(0.26)-8.5) 

 

γ -HCH 
19 

(2.9-65) 
4.6 

(1.5-55) 
16 

(2.3-66) 
4.4 

(1.1-60) 
17 

(2.7-98) 
4.8 

(67-tr(1.1)) 
15 

(2.3-55) 
3.2 

(tr(0.63)-19) 

 

δ -HCH 
1.3 

(0.09-21) 

0.33 

(20-0.04) 

1.3 

(0.11-25) 

0.35 

(0.05-22) 

1.1 

(0.11-33) 

0.34 

(tr(0.050)-26) 

1.3 

(tr(0.06)-20) 

0.19 

(nd-7.3) 

Pentachlorobenzene 

 

64 
(20-210) 

22 
(tr(5.0)-120) 

73 
(36-140) 

69 
(37-180) 

60 
(30-140) 

57 
(26-180) 

57 
(31-150) 

55 
(27-120) 

PBDE  

(Br: 4 – 10) 
TeBDE 

0.80 
(0.11-18) 

0.37 
(tr(0.04)-7.1) 

0.57 
(0.15-50) 

0.35 
(tr(0.09)-25) 

0.72 
(tr(0.11)-9.3) 

0.34 
(nd-7.0) 

0.7 
(nd-5.7) 

tr(0.2) 
(nd-1.7) 

 

PeBDE 
0.19 

(nd-18) 

0.16 

(nd-10) 

0.17 

(nd-45) 

0.22 

(nd-28) 

0.17 

(nd-8.8) 

tr(0.14) 

(nd-2.6) 

tr(0.12) 

(nd-2.4) 

tr(0.09) 

(nd-0.77) 

 

HxBDE 
tr(0.11) 

(nd-2.0) 

0.22 

(nd-27) 

tr(0.13) 

(nd-4.9) 

0.27 

(nd-5.4) 

tr(0.10) 

(nd-1.2) 

0.18 

(nd-1.7) 

nd 

(nd-3.1) 

tr(0.1) 

(nd-0.5) 

 

HpBDE 
nd 

(nd-1.7) 

0.3 

(nd-20) 

tr(0.1) 

(nd-1.4) 

0.4 

(nd-11) 

tr(0.1) 

(nd-1.1) 

tr(0.2) 

(nd-2.3) 

nd 

(nd-1.8) 

nd 

(nd-0.7) 

 

OcBDE 
0.3 

(nd-1.6) 

0.4 

(nd-7.1) 

0.30 

(nd-2.3) 

0.52 

(nd-6.9) 

0.31 

(nd-1.9) 

0.44 

(nd-7.0) 

tr(0.2) 

(nd-1.2) 

0.4 

(nd-1.2) 

 

NoBDE 
tr(0.7) 

(nd-3.0) 
tr(0.8) 

(nd-3.9) 
nd 

(nd-24) 
tr(1.3) 

(nd-7.1) 
0.9 

(nd-3.9) 
1.1 

(nd-14) 
tr(0.5) 

(nd-5.1) 
tr(1.1) 

(nd-4.7) 

 

DeBDE 
tr(9) 

(nd-31) 

tr(11) 

(nd-45) 

nd 

(nd-290) 

tr(12) 

(nd-88) 

tr(9.0) 

(nd-30) 

tr(9.0) 

(nd-44) 

nd 

(nd-31) 

tr(12) 

(nd-73) 

Chlordecone 
 

- - 
nd 

(nd-nd) 
nd 

(nd-nd) 
nd 

(nd-nd) 
nd 

(nd-nd) 
- - 

HBB - - 
nd 

(nd-nd) 

nd 

(nd-nd) 

nd 

(nd-nd) 

nd 

(nd-nd) 
- - 

PFOS, PFOA PFOS - - 
5.9 

(1.6-14) 
4.4 

(1.4-15) 
4.2 

(0.9-10) 
3.8 

(1.3-9.5) 
3.8 

(1.3-8.9) 
3.0 

(1.0-5.9) 

 
PFOA - - 

26 

(4.0-210) 

14 

(2.4-130) 

18 

(tr(3.5)-240) 

11 

(nd-97) 

12 

(1.9-120) 

6.0 

(1.6-48) 

Endosulfan 
Total 

Endosulfans 
- - - - 

27 

(tr(8.0)-200) 

tr(11) 

(nd-53) 

23 

(tr(6.5)-100) 

nd 

(nd-21) 

 
α - Endosulfan - - - - 

24 

(tr(7.8)-190) 

tr(9.8) 

(nd-45) 

22 

(tr(6.0)-98) 

nd 

(nd-19) 

 
β - Endosulfan - - - - 

1.8 

(nd-11) 

tr(0.90) 

(nd-8.3) 

1.3 

(nd-18) 

nd 

(nd-1.7) 

HBCDs - - - - - - 
4.8 

(nd-440) 

5.4 

(nd-170) 

Reference: Ministry of the Environment, Japan. “Chemicals in Environment.” (http://www.env.go.jp/chemi/kurohon/en/; (Access on July 2014)) 
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Table D.2–3  Concentrations of POPs in Ambient Air in Hedo, Japan in 2009 (pg/m3) 

Chemicals Apr. May June July Aug. Sept. Oct. Nov. Dec. 

Aldrin 0.07  0.16  0.10  0.14  0.12  0.11  0.05  0.03  N.D.  

Dieldrin 1.1  1.6  2.3  2.2  1.9  2.2  1.2  1.0  1.0  

Endrin (0.06)  (0.09)  (0.12)  0.11  0.12  0.10  (0.07)  (0.06)  N.D.  

o,p'-DDT 1.2  1.1  2.2  1.2  0.68  1.9  1.2  0.52  0.59  

p,p'-DDT 0.83  1.6  2.6  3.7  1.7  1.8  1.4  0.57  0.60  

o,p'-DDE 0.61  0.35  0.51  0.16  0.12  0.39  0.30  0.18  0.19  

p,p'-DDE 1.3  0.94  2.3  1.3  1.2  1.1  1.5  1.1  0.9  

o,p'-DDD 0.08  0.12  0.19  0.25  0.11  0.26  0.19  0.06  0.06  

p,p'-DDD 0.06  0.11  0.21  0.36  0.17  0.23  0.15  0.06  0.06  

trans-Chlordane 3.8  4.3  11  5.7  6.3  7.7  3.2  2.4  2.1  

cis-Chlordane 3.4  4.5  9.4  4.6  5.8  7.7  3.5  2.6  2.1  

trans-Nonachlor 3.0  4.8  8.7  4.9  6.6  5.8  3.8  2.6  2.0  

cis-Nonachlor 0.36  0.56  1.1  0.8  0.88  0.74  0.47  0.29  0.25  

Oxychlordane 0.39  0.78  0.82  0.70  1.2  0.67  0.92  0.57  0.39  

Heptachlor 0.8  0.59  1.8  1.0  0.83  1.7  0.51  0.47  0.43  

cis-Heptachlor epoxide 0.45  0.65  0.77  0.73  0.66  0.75  0.69  0.70  0.47  

trans-Heptachlor epoxide N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. 

Mirex 0.17  0.33  0.27  0.14  0.13  0.58  0.20  0.08  0.09  

Toxaphene (Parlar-26) (0.15)  (0.18)  (0.20)  (0.16)  (0.16)  (0.18)  (0.16)  (0.19)  (0.15)  

Toxaphene (Parlar-50) N.D. N.D.  N.D.  N.D.  N.D.  (0.10)  N.D. N.D. N.D. 

Toxaphene (Parlar-62) N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. 

α-HCH 20  19  21  10  8.3  30  23  13  7.3  

β-HCH 0.63  1.2  1.1  1.3  1.1  1.2  1.0  0.7  0.64  

γ-HCH 4.1  4.0  4.4  2.1  2.0  6.6  5.5  2.9  1.8  

δ-HCH 0.09  0.12  0.13  0.09  0.07  0.11  0.15  0.06  0.05  

HCB 167  139  128  84  67  203  122  82  77  
N.D.: not detected. 
Italic letter: reference value because surrogate recovery was out of 40 to 120 percent. 

Values in parenthesis: concentrations between MDL and MQL. 

Reference: POPs Monitoring Project in East Asian Countries, Background Air Monitoring of Persistent Organic Pollutants in East Asian Countries 
2009-2013. 

 

Table D.2–4  Concentrations of POPs in Ambient Air in Hedo, Japan in 2010 (pg/m3) 

Chemicals Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

Aldrin N.D. 0.04  0.05  0.05  0.05  0.06  0.16  0.14  0.15  0.14  0.08  0.08  

Dieldrin 0.58  2.0  1.7  1.3  0.83  1.4  5.0  2.3  1.6  0.94  0.75  0.53  

Endrin N.D. (0.09)  (0.10)  0.09  0.05  0.15  0.23  0.18  0.12  N.D.  (0.05)  N.D.  

o,p’-DDT 0.69  0.60  1.7  0.87  0.79  0.41  0.86  0.97  0.43  1.2  0.5  0.9  

p,p’-DDT 0.56  0.96  1.2  1.1  0.8  0.7  1.4  1.0  0.8  1.3  0.6  0.9  

o,p’-DDE 0.24  0.19  0.76  0.92  0.31  0.13  0.24  0.22  0.15  0.24  0.14  0.46  

p,p’-DDE 1.4  1.3  2.4  2.5  0.71  0.80  1.97  1.03  1.11  1.12  0.73  2.45  

o,p’-DDD 0.10  0.08  0.12  0.11  0.07  0.06  0.15  0.14  0.07  0.18  0.10  0.22  

p,p’-DDD 0.09  0.07  0.08  0.10  0.07  0.07  0.14  0.13  0.07  0.14  0.09  0.20  

trans-Chlordane 0.72  6.9  4.2  5.9  1.6  3.3  22.7  5.0  5.7  2.2  1.5  0.9  

cis-Chlordane 0.74  5.4  3.5  4.9  1.8  3.9  17.5  6.1  4.8  2.5  2.0  1.0  

trans-Nonachlor 0.64  4.6  3.8  4.0  2.2  4.0  13.2  6.5  4.4  2.3  2.0  0.8  

cis-Nonachlor 0.07  0.71  0.49  0.62  0.26  0.52  1.87  0.89  0.61  0.28  0.19  0.07  

Oxychlordane 0.21  0.38  0.49  0.34  0.60  0.68  0.68  0.98  0.55  0.57  0.61  0.27  

Heptachlor 0.11  1.1  0.8  1.3  0.4  0.6  3.5  0.9  1.3  0.9  0.41  0.19  

cis-Heptachlor epoxide 0.33  0.45  0.51  0.39  0.53  0.70  0.72  0.94  0.62  0.70  0.60  0.44  

trans-Heptachlor epoxide N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. 

Mirex 0.07  0.12  0.24  0.11  0.22  0.10  0.17  0.51  0.16  0.22  0.11  0.12  

Toxaphene (Parlar-26) (0.13)  (0.15)  (0.13)  0.14  0.14  0.19  0.15  0.18  0.17  0.25  (0.22)  (0.17)  

Toxaphene (Parlar-50) N.D. N.D. N.D. 0.08  N.D.  0.08  0.12  0.15  0.13  (0.11 ) (0.09)  (0.07)  

Toxaphene (Parlar-62) N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. 

α-HCH 7.1  4.2  11  13  23  16  11  13  11  19  10  7  

β-HCH 0.49  1.1  0.83  1.0  0.9  0.9  1.3  1.4  1.2  0.9  0.6  0.6  

γ-HCH 1.9  1.3  2.8  2.5  4.1  2.2  2.5  3.0  2.7  3.8  1.9  1.1  

δ-HCH 0.12  0.10  0.11  0.12 0.09  0.09  0.16  0.14  0.17  0.11  0.06  0.06  

HCB 79  80  250  105 177 112 69 118 75 123 114 92 

PeCBz       58 79 44 27 56 23 43 47 49 
N.D.: not detected. 
Italic letter: reference value because surrogate recovery was out of 40 to 120 percent. 

Values in parenthesis: concentrations between MDL and MQL. 

Reference: POPs Monitoring Project in East Asian Countries, Background Air Monitoring of Persistent Organic Pollutants in East Asian Countries 
2009-2013. 
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Table D.2–5  Concentrations of POPs in Ambient Air in Hedo, Japan in 2011 (pg/m3) 

Chemicals Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

Aldrin 0.08  0.05  0.07  0.1  0.12  0.42  0.20  0.21  0.12  0.34  0.11  0.08  

Dieldrin 0.39  0.71  0.40  0.59  1.4  4.5  1.5  1.6  1.7  1.2  1.3  0.7  

Endrin N.D. N.D.  N.D. N.D. 0.1  0.2  0.1  0.1  0.1  0.1  0.1  N.D.  

o,p’-DDT 0.7  0.5  0.6  0.4  0.61  0.55  0.46  0.34  0.43  0.74  0.46  0.38  

p,p’-DDT 0.6  0.4  0.5  0.5  0.6  1.0  0.7  0.6  0.6  0.7  0.5  0.4  

o,p’-DDE 0.22  0.16  0.28  0.15  0.23  0.19  0.20  0.11  0.13  0.18  0.11  0.18  

p,p’-DDE 1.27  0.79  1.1  0.65  1.5  1.8  2.0  0.9  0.8  1.0  0.7  0.8  

o,p’-DDD 0.11  0.05  0.07  0.04  0.05  0.08  0.05  0.05  0.06  0.11  0.05  0.07  

p,p’-DDD 0.08  0.04  0.06  0.05  0.04  0.08  0.06  0.06  0.06  0.09  0.05  0.06  

trans-Chlordane 0.9  1.3  0.65  1.5  3.2  21.0  6.3  6.4  4.6  2.9  5.2  1.6  

cis-Chlordane 0.9  1.3  0.69  1.6  2.9  15.9  5.4  5.5  5.8  3.2  4.7  1.5  

trans-Nonachlor 0.7  1.2  0.56  1.6  3.1  12.8  5.1  5.0  5.4  3.3  4.4  1.4  

cis-Nonachlor 0.07  0.12  0.06  0.16  0.38  1.62 0.69  0.63  0.71  0.38  0.54  0.16  

Oxychlordane 0.20  0.27  0.16  0.37  0.44  0.65 0.47  0.49  0.78  0.63  0.46  0.29  

Heptachlor 0.23  0.33  0.10  0.5  0.7  3.6  1.2  1.4  1.0  0.5  0.8  0.3  

cis-Heptachlor epoxide 0.28  0.39  0.26  0.43  0.54  0.58  0.51  0.54  0.90  0.58  0.46  0.37  

trans-Heptachlor epoxide N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. 

Mirex 0.08  0.08  0.17  0.14  0.15  0.13  0.14  0.15  0.18  0.19  0.16  0.11  

Toxaphene (Parlar-26) (0.11)  (0.14)  (0.15)  (0.15)  (0.17)  N.D. N.D.  (0.17)  (0.18)  (0.18)  (0.13)  (0.14)  

Toxaphene (Parlar-50) N.D. N.D. N.D. (0.07)  (0.09)  N.D.  N.D.  N.D.  (0.10)  (0.10)  (0.09)  N.D. 

Toxaphene (Parlar-62) N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. 

α-HCH 6  6  17  19  24  20  21  21  28  19  13  9  

β-HCH 0.5  0.5  0.6  0.8  0.9  1.1  1.1  1.0  1.1  0.9  0.8  0.5  

γ-HCH 1.0  1.2  2.0  3.4  3.6  3.3  4.1  3.8  4.8  3.5  2.2  1.6  

δ-HCH 0.05  0.07  0.24  0.14  0.11  0.14  0.13  0.15  0.14  0.12  0.07  0.06  

HCB 108 77 157 122 106 84 76 101 125 149 115 81 

PeCBz 56 37 64 58 48 36 31 34 48 79 57 39 
N.D.: not detected. 

Italic letter: reference value because surrogate recovery was out of 40 to 120 percent. 
Values in parenthesis: concentrations between MDL and MQL. 

Reference: POPs Monitoring Project in East Asian Countries, Background Air Monitoring of Persistent Organic Pollutants in East Asian Countries 

2009-2013. 

 

Table D.2–6  Concentrations of POPs in Ambient Air in Hedo, Japan in 2012 (pg/m3) 

Chemicals Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

Aldrin 0.12  0.06  0.24  0.13 0.09 0.17 0.12 0.11 0.07 0.17 0.17 0.12 

Dieldrin 0.5  0.3  0.7  0.87 0.89 1.5 1.7 1.9 1.1 1.2 0.6 0.6 

Endrin N.D.  N.D. (0.05)  0.08 (0.05) 0.11 0.11 0.15 0.10 (0.05) N.D. N.D. 

o,p’-DDT 0.44  0.36  1.33  1.4 0.26 0.40 0.34 0.49 0.30 0.33 0.57 0.52 

p,p’-DDT 0.3  0.2  0.7  1.1 0.32 0.73 0.61 0.68 0.53 0.29 0.54 0.55 

o,p’-DDE 0.15  0.21  0.31  0.88 0.08 0.13 0.10 0.12 0.10 0.09 0.23 0.28 

p,p’-DDE 0.6  0.9  1.1  4.1 0.50 1.1 0.8 1.0 0.7 0.42 1.41 2.1 

o,p’-DDD 0.05  0.07  0.06  0.14 0.03 0.07 0.09 0.06 0.05 0.07 0.15 0.11 

p,p’-DDD 0.03  0.05  0.04  0.09 0.03 0.06 0.09 0.06 0.05 0.05 0.11 0.09 

trans-Chlordane 1.5  0.6  2.5  3.0 2.4 6.4 5.9 6.1 3.2 3.0 1.4 1.0 

cis-Chlordane 1.4  0.6  2.2  2.6 2.7 5.2 5.1 5.3 2.9 3.7 1.4 1.1 

trans-Nonachlor 1.3  0.6  2.1  2.2 2.9 4.9 4.6 4.8 2.7 3.2 1.2 0.9 

cis-Nonachlor 0.13  0.04  0.22  0.27 0.30 0.62 0.65 0.66 0.35 0.42 0.12 (0.08) 

Oxychlordane 0.25  0.18  0.33  0.34 0.47 0.48 0.49 0.47 0.42 0.55 0.32 0.32 

Heptachlor 0.3  0.1  0.4  0.51 0.52 1.2 1.0 1.2 0.8 0.36 0.38 0.22 

cis-Heptachlor epoxide 0.31  0.26  0.32  0.41 0.54 0.50 0.56 0.53 0.53 0.61 0.45 0.47 

trans-Heptachlor epoxide N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. 

Mirex 0.08  0.06  0.15  0.34 0.09 0.11 0.14 0.16 0.18 0.16 0.25 0.09 

Toxaphene (Parlar-26) (0.12)  (0.11)  N.D.  N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. 

Toxaphene (Parlar-50) N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. 

Toxaphene (Parlar-62) N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. 

α-HCH 7  6  10  22 16 18 19 19 19 19 12 8.2 

β-HCH 0.4  0.3  0.5  1.0 0.5 1.2 1.1 1.2 1.1 0.7 0.6 0.5 

γ-HCH 1.3  0.9  1.8  3.7 2.6 3.8 3.4 3.6 3.2 3.2 2.1 1.6 

δ-HCH (0.04)  0.04  0.05  0.18 0.07 0.15 0.12 0.12 0.10 0.09 0.07 (0.05) 

HCB 86 131 135 177 110 76 76 75 87 120 125 99 

PeCBz 49 43 91 109 45 28 27 29 25 48 65 56 
N.D.: not detected.  Values in parenthesis: concentrations between MDL and MQL. 

Italic letter: reference value because surrogate recovery was out of 40 to 120 percent. 
Reference: POPs Monitoring Project in East Asian Countries, Background Air Monitoring of Persistent Organic Pollutants in East Asian Countries 

2009-2013. 
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Table D.2–7  Concentrations of POPs in Ambient Air in Hedo, Japan in 2013 (pg/m3) 

Chemicals Jan. Feb. Mar. 

Aldrin 0.09 0.11 0.13 

Dieldrin 0.4 0.6 0.5 

Endrin N.D. N.D. N.D. 

o,p’-DDT 0.39 0.43 0.28 

p,p’-DDT 0.31 0.38 0.27 

o,p’-DDE 0.23 0.29 0.17 

p,p’-DDE 0.90 1.25 0.56 

o,p’-DDD 0.06 0.07 (0.04) 

p,p’-DDD 0.05 0.05 (0.03) 

trans-Chlordane 0.80 1.8 1.6 

cis-Chlordane 0.83 1.6 1.4 

trans-Nonachlor 0.71 1.3 1.2 

cis-Nonachlor (0.07) 0.19 0.12 

Oxychlordane 0.21 0.22 0.21 

Heptachlor 0.16 0.56 0.54 

cis-Heptachlor epoxide 0.33 0.26 0.26 

trans-Heptachlor epoxide N.D. N.D. N.D. 

Mirex 0.09 0.13 0.13 

Toxaphene (Parlar-26) N.D. N.D. N.D. 

Toxaphene (Parlar-50) N.D. N.D. N.D. 

Toxaphene (Parlar-62) N.D. N.D. N.D. 

α-HCH 5.8 8.2 7.1 

β-HCH 0.4 0.5 0.4 

γ-HCH 1.2 1.5 1.6 

δ-HCH (0.05) 0.07 (0.06) 

PeCBz 54 70 65 

HCB 91 128 139 

N.D.: not detected. 

Italic letter: reference value because surrogate recovery was out of 40 to 120 percent. 

Values in parenthesis: concentrations between MDL and MQL. 

Reference: POPs Monitoring Project in East Asian Countries, Background Air Monitoring of Persistent Organic Pollutants 

in East Asian Countries 2009-2013. 
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D.3  Korea (Republic of) 

Table D.3–1 Concentrations of POPs in ambient air at Jeju Island, Republic of Korea (pg/m3) 

No. Items (pg/m3) 
2009(Korea) 2010(Korea) 2011(Korea) 2012(Korea) 2009~2012(Korea) 

average Max Min Median average Max Min Median average Max Min Median average Max Min Median average Max Min Median 

1 Aldrin N.A N.A N.A N.A N.A N.A N.A N.A N.A N.A N.A N.A N.A N.A N.A N.A N.A N.A N.A N.A 

2 Dieldrin 1.01  2.34  0.21  1.02  1.46  3.37  0.57  1.17  0.77  1.29  0.35  0.86  0.67  1.31  0.33  0.67  0.98  3.37  0.21  0.94  

3 Endrin 0.80  2.38  0.02  0.88  0.11  0.16  0.06  0.11  0.24  0.35  0.14  0.24  N.D N.D N.D N.D 0.39  2.38  0.02  0.24  

4 o,p'-DDT 1.37  4.51  0.28  1.03  2.47  5.61  0.18  2.32  0.96  1.65  0.53  0.74  0.87  1.54  0.35  0.86  1.42  5.61  0.18  0.94  

5 p,p'-DDT 1.46  3.55  0.31  1.26  3.05  7.37  0.13  3.90  1.65  2.76  0.57  1.62  1.03  1.65  0.52  0.87  1.80  7.37  0.13  1.44  

6 o,p'-DDE 0.59  1.61  0.14  0.38  1.06  2.88  0.34  0.74  0.41  0.62  0.21  0.38  0.49  0.83  0.24  0.47  0.64  2.88  0.14  0.43  

7 p,p'-DDE 1.67  3.31  0.77  1.51  2.58  5.58  0.38  2.11  2.47  7.70  1.13  1.78  2.13  4.19  0.86  1.98  2.21  7.70  0.38  1.88  

8 o,p'-DDD 0.31  0.65  0.07  0.29  0.97  2.84  0.13  0.72  0.35  0.59  0.19  0.34  0.32  1.02  0.13  0.26  0.49  2.84  0.07  0.32  

9 p,p'-DDD 0.28  0.56  0.07  0.21  1.29  3.87  0.22  0.67  0.54  1.14  0.15  0.53  0.45  1.88  0.15  0.32  0.64  3.87  0.07  0.43  

  total DDTs 5.69      4.68  11.43      10.45  6.39      5.39  5.29      4.76  7.20      5.43  

10 trans-Chlordane 0.93  2.73  0.32  0.66  1.38  2.71  0.62  1.22  1.72  4.62  0.67  1.06  1.65  3.40  0.65  1.54  1.42  4.62  0.32  1.14  

11 Cis-Chlordane 0.91  2.05  0.31  0.81  1.33  2.91  0.46  1.05  1.97  9.29  0.49  0.91  1.74  3.91  0.45  1.48  1.49  9.29  0.31  0.98  

12 trans-Nonachlor 0.93  3.60  0.17  0.33  1.02  2.37  0.37  0.91  1.21  4.97  0.33  0.77  1.23  2.93  0.36  0.96  1.10  4.97  0.17  0.84  

13 Cis-Nonachlor 0.08  0.40  0.01  0.03  0.12  0.39  0.02  0.07  0.22  0.58  0.01  0.26  0.24  0.55  0.01  0.19  0.17  0.58  0.01  0.13  

14 Oxychlordane 0.28  0.75  0.01  0.18  0.42  1.35  0.14  0.33  0.35  1.05  0.17  0.26  0.35  0.53  0.15  0.37  0.35  1.35  0.01  0.29  

  total chlordanes 3.13      2.00  4.26      3.59  5.48      3.26  5.20      4.54  4.52      3.39  

15 Heptachlor 0.28  1.30  0.09  0.16  0.16  0.26  0.04  0.15  0.18  0.83  0.06  0.11  0.21  0.66  0.05  0.17  0.21  1.30  0.04  0.15  

16 
Cis-Heptachlor 

epoxide 
0.75  2.28  0.21  0.57  0.87  2.21  0.22  0.68  0.73  1.68  0.36  0.63  0.81  1.37  0.36  0.69  0.79  2.28  0.21  0.66  

17 
trans-Heptachlor 

epoxide 
N.D N.D N.D N.D N.D 0.00  0.00  N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D 

  total heptachlors 1.03      0.73  1.03      0.84  0.91      0.74  1.02      0.86  1.00      0.81  

18 Mirex 0.10  0.23  0.01  0.09  0.21  0.37  0.08  0.19  0.15  0.48  0.05  0.10  0.18  0.35  0.06  0.12  0.16  0.48  0.01  0.11  

19 α-HCH N.A N.A N.A N.A N.A N.A N.A N.A 10.38  18.92  4.90  9.91  8.07  12.77  4.15  7.67  9.22  18.92  4.15  8.79  

20 β-HCH N.A N.A N.A N.A N.A N.A N.A N.A 0.83  1.62  0.35  0.70  1.14  5.36  0.15  0.80  0.98  5.36  0.15  0.75  

21 γ-HCH N.A N.A N.A N.A N.A N.A N.A N.A 3.27  5.89  1.68  3.00  2.35  5.35  1.11  2.35  2.81  5.89  1.11  2.67  

22 δ-HCH N.A N.A N.A N.A N.A N.A N.A N.A 0.34  0.62  0.10  0.32  N.D N.D N.D N.D 0.34  0.62  0.10  0.32  

  Total HCHs                 14.82      13.93  11.56      10.82  13.36      12.54  

* Aldrin : recovery rate 30%-120% 
                   

* HCHs : recovery rate 40-120% 
                   

* Other OCPs : recovery rate : 50-120% 
                  

* N.A : under the recovery rate 
                   

* N.D : not detected 
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Figure D.3–1 Map of sampling site of POPs in Republic of Korea 

 

D.4  Vietnam  

 
Table D.4–1  Concentrations of POPs in Ambient Air in Tam Dao, Vietnam in fiscal 2009 (pg/m3) 

Chemicals Oct. Nov. Dec. Jan. Feb. Mar. 
HCB 387  160  210  170 122 207  
Aldrin <0.03  <0.03  <0.03  <0.03  <0.03 <0.03  
Dieldrin 0.24  0.12  <0.04  0.37  (0.09) 0.30  
Endrin <0.04  <0.04  <0.04  <0.04  <0.04 <0.04  
p,p'-DDT 3.9  6.3  5.3  5.0  20 7.5  
p,p'-DDE 4.6  5.0  6.3  6.3  7.3 6.7  
p,p'-DDD 0.4  0.7  0.6  0.7  1.0 0.66  
o,p'-DDT 4.3  3.5  3.2  3.9  13 3.8  
o,p'-DDE 1.8  1.0  1.3  1.3  1.3 1.2  
o,p'-DDD 0.50  0.68  0.66  0.78  0.80 0.61  
trans-Chlordane 1.6  0.20  0.26  0.85  0.31 0.36  
cis-Chlordane 1.7  0.60  0.49  0.95  0.39 0.44  
trans-Nonachlor 0.65  0.20  0.21  0.42  0.21 0.27  
cis-Nonachlor 0.08  (0.04)  (0.04)  (0.05)  <0.02 0.05  
Oxychlordane 0.27  0.21  0.14  0.16  0.14 0.10  
Heptachlor 0.40  0.12  (0.09)  0.37  0.37 0.18  
trans-Heptachlorepoxide <0.04  <0.04  <0.04  <0.04  <0.04 <0.04  
cis-Heptachlorepoxide 0.37  0.25  0.19  0.25  0.16 0.18  
Mirex 0.76  0.33  0.24  0.39  0.16 0.20  
Toxaphene (Parlar-26) 0.17  0.15  (0.13)  0.19  (0.12) (0.12)  
Toxaphene (Parlar-50) (0.13)  (0.10)  <0.09  (0.10)  <0.09 <0.09  
Toxaphene (Parlar-62) <0.7  <0.7  <0.7  <0.7  <0.7 <0.7  
α-HCH 56  18  14  19  25 18  
β-HCH 1.7  0.7  0.7  0.7  0.9 0.9  
γ-HCH 22  9.0  2.8  5.7  9.3 3.0  
δ-HCH 0.58  0.10  0.14  0.20  0.18 0.23  

Italic letter: reference value because surrogate recovery was out of 40 to 120 percent. 

Values in parenthesis: concentrations between MDL and MQL. 

Reference: POPs Monitoring Project in East Asian Countries, Background Air Monitoring of Persistent Organic Pollutants in East 

Asian Countries 2009-2013.
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Table D.4–2  Concentrations of POPs in Ambient Air in Tam Dao, Vietnam in fiscal 2010 (pg/m3) 

Chemicals Apr. May June July Aug. Sept. Oct. 
HCB 310  110  66  66  87  220  340  
Aldrin <0.03  <0.03  <0.03  <0.03  <0.03  <0.03  <0.03  
Dieldrin 0.15  0.45  0.32  0.4  0.77  0.20  0.85  
Endrin <0.04  <0.04  <0.04  <0.04  <0.04  <0.04  <0.04  
p,p'-DDT 8.0  9.2  11  9.4  5.6  8.6  2  
p,p'-DDE 7.1  8.2  9.7  8.5  6.0  9.8  5.4  
p,p'-DDD 0.6  1.1  1.2  1.1  0.7  0.9  0.2  
o,p'-DDT 6.6  5.9  6.2  5.5  2.9  5.1  1.8  
o,p'-DDE 1.6  1.2  1.3  1.0  0.7  1.5  1.4  
o,p'-DDD 0.80  1.10  1.2  1.0  0.68  0.93  0.25  
trans-Chlordane 0.52  0.54  0.26  0.40  0.53  0.46  0.83  
cis-Chlordane 0.75  0.76  0.41  0.55  0.80  0.63  0.95  
trans-Nonachlor 0.28  0.39  0.25  0.32  0.43  0.31  0.62  
cis-Nonachlor (0.03)  (0.04)  (0.03)  (0.04)  (0.06)  (0.04)  (0.06)  
Oxychlordane 0.18  0.15  0.14  0.14  0.14  0.21  0.21  
Heptachlor 0.29  1.1  0.45  0.28  0.25  0.37  0.18  
trans-Heptachlorepoxide <0.07  <0.07  <0.07  <0.07  <0.07  <0.07  <0.07  
cis-Heptachlorepoxide 0.24  0.24  0.21  0.23  0.26  0.22  0.32  
Mirex 0.35  0.43  0.19  0.25  0.35  0.47  0.47  
Toxaphene (Parlar-26) 0.08  <0.07  <0.07  0.17  0.18  0.14  0.13  
Toxaphene (Parlar-50) (0.08)  (0.13)  (0.20)  (0.15)  (0.14)  (0.13)  (0.09)  
Toxaphene (Parlar-62) <0.5  <0.5  <0.5  <0.5  <0.5  <0.5  <0.5  
α-HCH 43  26  17  21  31  58  41  
β-HCH 1.1  1.2  1.1  1.2  0.9  1.2  0.9  
γ-HCH 11  12  14  13  9.9  13  10  
δ-HCH 0.32  0.23  0.20  0.25  0.21  0.38  0.46  

Italic letter: reference value because surrogate recovery was out of 40 to 120 percent. 

Values in parenthesis: concentrations between MDL and MQL. 

Reference: POPs Monitoring Project in East Asian Countries, Background Air Monitoring of Persistent Organic Pollutants in East 

Asian Countries 2009-2013. 

Table D.4–3  Concentrations of POPs in Ambient Air in Tam Dao, Vietnam in fiscal 2012 (pg/m3) 

Chemicals June Sept. Dec. Jan - Feb.* 
PeCBz 42  295  180  80  
HCB 73  358  190  115  
Aldrin <0.03  <0.03  <0.03  <0.03  
Dieldrin 0.65  0.27  0.47  0.31  
Endrin <0.04  <0.04  <0.04  <0.05  
p,p'-DDT 12  4.0  3.7  3.1  
p,p'-DDE 9.2  5.85  5.90  4.83  
p,p'-DDD 1.0  0.41  0.64  0.39  
o,p'-DDT 5.6  2.9  2.6  2.1  
o,p'-DDE 0.9  1.0  0.7  0.5  
o,p'-DDD 0.98  0.45  0.64  0.49  
trans-Chlordane 0.45  0.62  1.40  0.36  
cis-Chlordane 0.52  1.0  1.3  0.5  
trans-Nonachlor 0.32  0.32  0.77  0.24  
cis-Nonachlor (0.04)  (0.02)  (0.05)  (0.03)  
Oxychlordane (0.10)  0.25  0.12  0.12  
Heptachlor 0.27  (0.18)  0.32  (0.09)  
trans-Heptachlorepoxide <0.07  <0.07  <0.07  <0.08  
cis-Heptachlorepoxide 0.17  0.29  0.19  0.18  
Mirex 0.21  0.69  0.28  0.21  
Toxaphene (Parlar-26) <0.07  <0.07  (0.08)  0.15  
Toxaphene (Parlar-50) <0.07  (0.10)  <0.07  (0.08)  
Toxaphene (Parlar-62) <0.5  <0.5  <0.5  (0.5)  
α-HCH 18  36  6.4  4.9  
β-HCH 1.2  1.5  0.8  0.6  
γ-HCH 8.5  9.9  2.3  1.9  
δ-HCH 0.20  0.44  0.03  <0.03  

* Sampled between 30 January – 2 February 2013. 

Italic letter: reference value because surrogate recovery was out of 40 to 120 percent. 

Values in parenthesis: concentrations between MDL and MQL. 

Reference: POPs Monitoring Project in East Asian Countries, Background Air Monitoring of Persistent Organic Pollutants in East 

Asian Countries 2009-2013. 
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D.5  East Asian Countries 
 

 

Figure D.5–1  Map of Sampling sites of POPs Monitoring Project in East Asian Countries 
 

Table D.5–1  Air concentrations of Aldrin in East Asian Countries (pg/m3) 

Country sites 2010 2011 2012 2013 

Indonesia A - - (0.04) - 

Lao PDR C - 0.87 - - 

Malaysia D 11 - - - 

Mongolia E - - - <0.03 

Philippines F - (0.04) - - 
–: no information 

Italic letter: reference value because surrogate recovery was out of 40 to 120 percent. 

Values in parenthesis: concentrations between IDL and IQL. 

Reference: POPs Monitoring Project in East Asian Countries, Background Air Monitoring of Persistent Organic 

Pollutants in East Asian Countries 2009-2013. 
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Table D.5–2  Air concentrations of Chlordane in East Asian Countries (pg/m3) 

Chemical Country sites 2010 2011 2012 2013 

cis-Chlordane Indonesia A - - 1.1 - 

 Lao PDR C - 3.6 - - 

 Malaysia D 7.0 - - - 

 Mongolia E - - - 0.81 

 Philippines F - 4.0 - - 

trans-Chlordane Indonesia A - - 1.4 - 

 Lao PDR C - 4.2 - - 

 Malaysia D 9.9 - - - 

 Mongolia E - - - 0.63 

 Philippines F - 6.6 - - 

cis-Nonachlor Indonesia A - - 0.05 - 

 Lao PDR C - 0.33 - - 

 Malaysia D 1.9 - - - 

 Mongolia E - - - 0.07 

 Philippines F - 0.33 - - 

trans-Nonachlor Indonesia A - - 0.8 - 

 Lao PDR C - 2.7 - - 

 Malaysia D 6.1 - - - 

 Mongolia E - - - 0.7 

 Philippines F - 3.2 - - 

Oxychlordane Indonesia A - - 0.13 - 

 Lao PDR C - 0.33 - - 

 Malaysia D 0.63 - - - 

 Mongolia E - - - 0.32 

 Philippines F - 0.23 - - 
–: no information 

Reference: POPs Monitoring Project in East Asian Countries, Background Air Monitoring of Persistent Organic Pollutants in East 

Asian Countries 2009-2013. 

 

Table D.5–3  Air concentrations of Dieldrin in East Asian Countries (pg/m3) 

Country sites 2010 2011 2012 2013 

Indonesia A - - 0.92 - 

Lao PDR C - 2.0 - - 

Malaysia D 6.5 - - - 

Mongolia E - - - 0.75 

Philippines F - 1.0 - - 
–: no information 

Reference: POPs Monitoring Project in East Asian Countries, Background Air Monitoring of Persistent Organic Pollutants 

in East Asian Countries 2009-2013. 
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Table D.5–4  Air concentrations of DDTs in East Asian Countries (pg/m3) 

Chemical Country sites 2010 2011 2012 2013 

o,p’-DDD Indonesia A - - 0.10 - 

 Lao PDR C - 0.42 - - 

 Malaysia D 0.62 - - - 

 Mongolia E - - - 0.07 

 Philippines F - <0.04 - - 

p,p’-DDD Indonesia A - - 0.12 - 

 Lao PDR C - 0.6 - - 

 Malaysia D 1.9 - - - 

 Mongolia E - - - 0.06 

 Philippines F - (0.04) - - 

o,p’-DDE Indonesia A - - 0.12 - 

 Lao PDR C - 0.7 - - 

 Malaysia D 2.5 - - - 

 Mongolia E - - - 0.10 

 Philippines F - 0.09 - - 

p,p’-DDE Indonesia A - - 1.2 - 

 Lao PDR C - 11 - - 

 Malaysia D 15 - - - 

 Mongolia E - - - 0.63 

 Philippines F - 0.83 - - 

o,p’-DDT Indonesia A - - 0.49 - 

 Lao PDR C - 2.9 - - 

 Malaysia D 6.6 - - - 

 Mongolia E - - - 0.41 

 Philippines F - 0.31 - - 

p,p’-DDT Indonesia A - - 1.0 - 

 Lao PDR C - 11 - - 

 Malaysia D 50 - - - 

 Mongolia E - - - 0.56 

 Philippines F - 0.44 - - 
–: no information 

Values in parenthesis: concentrations between IDL and IQL. 
Reference: POPs Monitoring Project in East Asian Countries, Background Air Monitoring of Persistent Organic Pollutants in East Asian 

Countries 2009-2013. 

 

Table D.5–5  Air concentrations of Endrin in East Asian Countries (pg/m3) 

Country sites 2010 2011 2012 2013 

Indonesia A - - <0.07 - 

Lao PDR C - 0.60 - - 

Malaysia D 0.96 - - - 

Mongolia E - - - 0.04 

Philippines F - (0.05) - - 
–: no information 
Values in parenthesis: concentrations between IDL and IQL. 

Reference: POPs Monitoring Project in East Asian Countries, Background Air Monitoring of Persistent Organic Pollutants in East 

Asian Countries 2009-2013. 
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Table D.5–6  Air concentrations of Heptachlor in East Asian Countries (pg/m3) 

Chemical Country sites 2010 2011 2012 2013 

Heptachlor Indonesia A - - 0.47 - 

 Lao PDR C - 1.4 - - 

 Malaysia D 6.0 - - - 

 Mongolia E - - - 0.16 

 Philippines F - 2.3 - - 

cis-Hepachlorepoxide Indonesia A - - 0.20 - 

 Lao PDR C - 0.24 - - 

 Malaysia D 1.7 - - - 

 Mongolia E - - - 0.62 

 Philippines F - 0.33 - - 

trans-Hepachlorepoxide Indonesia A - - <0.07 - 

 Lao PDR C - <0.07 - - 

 Malaysia D <0.04 - - - 

 Mongolia E - - - 0.07 

 Philippines F - (0.09) - - 
–: no information 

Values in parenthesis: concentrations between IDL and IQL. 

Reference: POPs Monitoring Project in East Asian Countries, Background Air Monitoring of Persistent Organic Pollutants in East 

Asian Countries 2009-2013. 

 

Table D.5–7  Air concentrations of HCB in East Asian Countries (pg/m3) 

Country sites 2010 2011 2012 2013 

Indonesia A - - 72 - 

Lao PDR C - 235 - - 

Malaysia D 88 - - - 

Mongolia E - - - 86 

Philippines F - 107 - - 
–: no information 

Reference: POPs Monitoring Project in East Asian Countries, Background Air Monitoring of Persistent Organic Pollutants in East 

Asian Countries 2009-2013. 

 

Table D.5–8  Air concentrations of Mirex in East Asian Countries (pg/m3) 

Country sites 2010 2011 2012 2013 

Indonesia A - - 0.13 - 

Lao PDR C - 0.24 - - 

Malaysia D 1.5 - - - 

Mongolia E - - - 0.06 

Philippines F - 0.10 - - 
–: no information 

Reference: POPs Monitoring Project in East Asian Countries, Background Air Monitoring of Persistent Organic Pollutants in East 

Asian Countries 2009-2013. 
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Table D.5–9  Air concentrations of Toxaphene in East Asian Countries (pg/m3) 

Chemical Country sites 2010 2011 2012 2013 

Toxaphene (Parlar-26) Indonesia A - - 0.11 - 

 Lao PDR C - (0.10) - - 

 Malaysia D 0.14 - - - 

 Mongolia E - - - 0.17 

 Philippines F - 0.18 - - 

Toxaphene (Parlar-50) Indonesia A - - (0.08) - 

 Lao PDR C - <0.07 - - 

 Malaysia D (0.09) - - - 

 Mongolia E - - - 0.09 

 Philippines F - (0.10) - - 

Toxaphene (Parlar-62) Indonesia A - - <0.49 - 

 Lao PDR C - <0.5 - - 

 Malaysia D <0.7 - - - 

 Mongolia E - - - <0.46 

 Philippines F - <0.7 - - 
–: no information 

Values in parenthesis: concentrations between IDL and IQL. 

Reference: POPs Monitoring Project in East Asian Countries, Background Air Monitoring of Persistent Organic Pollutants in East 

Asian Countries 2009-2013. 

 

Table D.5–10  Air concentrations of PeCBz in East Asian Countries (pg/m3) 

Country sites 2012 2013 

Indonesia A 38 - 

Lao PDR C - - 

Malaysia D - - 

Mongolia E - 56 

Philippines F - - 
–: no information 

Reference: POPs Monitoring Project in East Asian Countries, Background Air Monitoring of Persistent Organic Pollutants in East 

Asian Countries 2009-2013. 

 

Table D.5–11  Air concentrations of HCB in East Asian Countries (pg/m3) 

Country sites 2010 2011 2012 2013 

Indonesia A - - 72 - 

Lao PDR C - 235 - - 

Malaysia D 88 - - - 

Mongolia E - - - 86 

Philippines F - 107 - - 
–: no information 

Reference: POPs Monitoring Project in East Asian Countries, Background Air Monitoring of Persistent Organic Pollutants in East 

Asian Countries 2009-2013. 
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Table D.5–12  Air concentrations of HCH in East Asian Countries (pg/m3) 

Chemical Country sites 2010 2011 2012 2013 

α-HCH Indonesia A - - 7.2 - 

 Lao PDR C - 36 - - 

 Malaysia D 41 - - - 

 Mongolia E - - - 20 

 Philippines F - 37 - - 

β-HCH Indonesia A - - 0.57 - 

 Lao PDR C - 0.7 - - 

 Malaysia D 2.3 - - - 

 Mongolia E - - - 0.87 

 Philippines F - 0.35 - - 

γ-HCH Indonesia A - - 4.5 - 

 Lao PDR C - 11 - - 

 Malaysia D 37 - - - 

 Mongolia E - - - 4.0 

 Philippines F - 9.6 - - 

δ-HCH Indonesia A - - (0.07) - 

 Lao PDR C - 0.14 - - 

 Malaysia D 1.2 - - - 

 Mongolia E - - - 0.16 

 Philippines F - <0.03 - - 
–: no information 

Values in parenthesis: concentrations between IDL and IQL. 

Reference: POPs Monitoring Project in East Asian Countries, Background Air Monitoring of Persistent Organic Pollutants in East 

Asian Countries 2009-2013. 
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D.6  Pacific Countries  

Table D.6–1  Concentrations of POPs in Ambient Air in Pacific Countries 

Air Country Fiji Kiribati Niue Palau Samoa 
Solomon 

Islands 
Tuvalu 

POPs Year 
2006        

(3 Sites) 

2010     

(2 Sites) 

2013         

(1 site) 

2010       

(2 Sites) 

2010 

(1 Site) 

2010    

(3 Sites) 

2010        

(2 Sites) 

2010       

(3 Sites) 

2010         

(1Site) 

Aldrin (pg/m3) ND 1.4 - 2.2 - <LOQ <LOQ <LOQ 1.2 6.9 <LOQ <LOQ 

Chlordane (pg/m3) 

cis-Chlordane (= alpha) ND <LOQ - 9.6 - 4.9 - 8.5 9.7 <LOQ - 9.5 <LOQ - 4.8 <LOQ - 5.4 <LOQ 

trans-Chlordane     

(= gamma) 
ND 3.4 - 25.9 - <LOQ -18.5 13.3 <LOQ - 7.8 <LOQ <LOQ - 12.3 6.6 

DDT (pg/m3) 

o,p-DDD ND <LOQ - 11.4 - 4.1 - 22.4 <LOQ <LOQ 17.3 - 28.5 <LOQ - 14.0 10.3 

o,p-DDE ND 3.6 - 11.4 - 1.1 - 5.8 1.6 <LOQ 177.4 - 260.4 4.8 - 13.6 1.7 

o,p-DDT <LOQ - 2.6 81.0 - 107.7 - 16.6 - 60.5 <LOQ <LOQ-13.3 168.0 - 235.1 66.3 - 138.0 55.5 

p,p-DDD 6.2 - 8.9 16.9 - 42.6 - 15.7 <LOQ <LOQ 12.8 - 18.9 13.7 - 44.2 7.3 

p,p-DDE 10.4 - 24.8 57.2 - 102.7 - 19.1 - 53.2 3.9 2.0 - 4.8 716.9 - 1124.3 108.7 - 325.7 19.4 

p,p-DDT 1.6 - 2.5 110.5- 292.2 - 36.1 - 226.1 <LOQ <LOQ 145.2 - 198.0 400.5 - 1558.7 95.7 

Sum 3 p,p-DDTs 19.5 - 36.2 184.6- 437.5 - 70.9 - 295.0 10.5 8.9 - 10.3 874.9 - 1341.2 522.9 - 1819.6 122.4 

Sum 6 DDTs 20.0 - 36.7 280.6- 558.9 - 92.7 - 383.7 19.1 15.8 - 24.6 1237.6 - 1865.2 604.5 - 1929.9 189.9 

Dieldrin (pg/m3) ND 75.3 - 119.5 - 5.7 - 61.9 19.6 <LOQ - 7.9 1467.1 - 2501.0 11.1 - 45.0 15.6 

Endrin (pg/m3) ND <LOQ - 5.7 - <LOQ  - 3.2 <LOQ <LOQ 32.1 - 76.9 <LOQ 4.4 

Heptachlor (pg/m3) 

 

cis-Heptachlorepoxide 

(= exo, B) 
ND 0.5 - 1.7 - <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ 

HCB (pg/m3) 3.5 - 16.9 8.0 - 22.0 - 14.7 - 19.3 21.3 12.1 -19.4 17.3-18.6 10.1 - 13.8 13.6 

Mirex (pg/m3) ND <LOQ -0.8 - <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ 

PCDD/F (fg/m3) 

PCDDs/Fs 

WHO1998-TEQ LB 
ND ND - 12.4 - 0.7 - 21.3 0.1 ND <LOQ - 6.9 ND < LOQ 0.5 

PCDDs/Fs 

WHO1998-TEQ UB 
ND ND - 12.4 - 0.8 - 21.3 0.2 ND <LOQ - 7.0 ND - 0.1 0.6 

PCDDs/Fs 

WHO2005-TEQ LB 
ND ND - 10.7 - 0.7 - 17.7 0.1 ND <LOQ - 6.0 ND - <LOQ 0.5 

PCDDs/Fs 

WHO2005-TEQ UB 
ND ND - 10.7 - 0.8 - 17.7 0.2 ND <LOQ - 6.2 ND - 0.1 0.6 

Sum 17 PCDDs/Fs - ND - 114.4 - 66.2 - 327.6 14.8 - 88.2 - 198.7 ND - 9.0 83.6 
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Air Country Fiji Kiribati Niue Palau Samoa 
Solomon 

Islands 
Tuvalu 

POPs Year 
2006        

(3 Sites) 

2010     

(2 Sites) 

2013         

(1 site) 

2010       

(2 Sites) 

2010 

(1 Site) 

2010    

(3 Sites) 

2010        

(2 Sites) 

2010       

(3 Sites) 

2010         

(1Site) 

 

PCB – indicator 

(pg/m3) 

 

PCB 101 1.4 - 4.6 12.4 - 12.5 - 2.2 - 7.6 5.8 3.3 -12.4 <LOQ - 1.9 <LOQ - 2.4 7.2 

PCB 138 1.1 - 3.2 7.2 - 1.4 - 3.8 <LOQ 0.8 - 13.6 <LOQ - 0.5 <LOQ - 1.7 5.6 

PCB 153 2.2 - 4.7 6.5 - 0.9 - 3.9 <LOQ 0.8 - 9.6 <LOQ <LOQ - 2.5 5.0 

PCB 180 <LOQ - 2.5 0.6 - <LOQ <LOQ <LOQ - 1.3 <LOQ <LOQ - 0.9 <LOQ 

PCB 28 4.0-7.4 18.1 - 18.5 - 3.9 - 10.3 16.5 3.0 - 13.1 5. 7 - 12.1 0.9 - 7.3 1.2 

PCB 52 3.5 - 6.5 17.6 - 17.8 - 3.6 - 11.6 16.4 4.4 - 10.4 4.8 - 10.4 1.1 - 6.7 5.9 

Sum 6 PCBs 12.6 - 28.9 62.4 - 63.1 - 12.2 - 38.4 42.5 15.2 - 48.4 11.7 - 24.6 3.7 - 19.8 25.9 

Sum 7 PCBs - - - - - - - - - 

dl-PCB (fg/m3) 

PCB 105 ND ND - 315.9 - ND ND ND 1725.9 - 1870.8 ND ND 

PCB 114 ND ND - 39.8 - ND ND ND <LOQ ND ND 

PCB 118 643.0-5608.0 ND - 802.0 - ND ND ND 5091.6 - 6168.1 ND ND 

PCB 123 ND ND - 91.3 - ND ND ND 527.9 - 555.7 ND ND 

PCB 126 ND ND - 31.2 - ND ND ND 19.2 - 19.9 ND ND 

PCB 156 ND ND - 84.0 - ND ND ND 161.7 - 319.3 ND ND 

PCB 157 ND ND - 19.6 - ND ND ND <LOQ ND ND 

PCB 167 ND ND - 135.9 - ND ND ND 78.4 - 634.7 ND ND 

PCB 169 ND ND - 1.5 - ND ND ND <LOQ - 1.1 ND ND 

PCB 189 ND ND - <LOQ - ND ND ND <LOQ ND ND 

PCB 77 ND ND - 114.5 - ND ND ND 570.9 - 809.7 ND ND 

PCB 81 ND ND - 18.6 - ND ND ND <LOQ - 68.9 ND ND 

Sum 12 PCBs - ND - 1654.3 - - - - 8246.2-10389.3 - - 

PCBs WHO1998-TEQ 

LB 
ND ND - 3.3 - ND ND ND <LOQ - 2.8 ND ND 

PCBs WHO1998-TEQ 

UB 
ND ND - 3.3 - ND ND ND <LOQ - 2.8 ND ND 

PCBs WHO2005-TEQ 

LB 
ND ND - 3.2 - ND ND ND <LOQ - 2.3 ND ND 

PCBs WHO2005-TEQ 

UB 
ND ND - 3.2 - ND ND ND <LOQ - 2.3 ND ND 
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Air Country Fiji Kiribati Niue Palau Samoa 
Solomon 

Islands 
Tuvalu 

POPs Year 
2006        

(3 Sites) 

2010     

(2 Sites) 

2013         

(1 site) 

2010       

(2 Sites) 

2010 

(1 Site) 

2010    

(3 Sites) 

2010        

(2 Sites) 

2010       

(3 Sites) 

2010         

(1Site) 

PCDD (fg/m3) 

1,2,3,4,6,7,8-HpCDD ND ND - 19.1 - 13.6 - 50.6 4.6 ND <LOQ - 34.7 ND - 2.6 14.0 

1,2,3,4,7,8-HxCDD ND ND - <LOQ - <LOQ <LOQ ND <LOQ - 1.4 ND - <LOQ <LOQ 

1,2,3,6,7,8-HxCDD ND ND - 3.4 - <LOQ - 7.9 <LOQ ND <LOQ - 3.7 ND - <LOQ <LOQ 

1,2,3,7,8,9-HxCDD ND ND - 4.4 - <LOQ - 5.4 <LOQ ND <LOQ ND - <LOQ <LOQ 

1,2,3,7,8-PeCDD ND ND - 2.7 - <LOQ <LOQ ND <LOQ - 2.7 ND - <LOQ <LOQ 

2,3,7,8-TCDD ND ND - 2.7 - <LOQ - 5.6 <LOQ ND <LOQ ND - <LOQ <LOQ 

OCDD ND ND - 41.3 - 45.1 - 175.5 8.4 ND 76.3 - 123.7 ND - 6.4 62.4 

Sum 7 PCDDs - ND - 73.6 - 58.8 - 245.0 13.1 - 86.0 - 166.3 ND - 9.1 76.5 

PCDDs 

WHO1998-TEQ LB 
ND ND - 6.4 - 0.1 - 7.5 0.05 ND <LOQ - 3.6 ND - <LOQ 0.1 

PCDDs 

WHO1998-TEQ UB 
ND ND - 6.4 - 0.2 - 7.5 0.1 ND <LOQ - 3.7 ND - 0.1 0.2 

PCDDs 

WHO2005-TEQ LB 
ND ND - 6.4 - 0.1 - 7.5 0.05 ND <LOQ - 3.6 ND - <LOQ 0.2 

PCDDs 

WHO2005-TEQ UB 
ND ND - 6.4 - 0.2 - 7.5 0.1 ND <LOQ - 3.7 ND - 0.1 0.2 

PCDF (fg/m3) 

1,2,3,4,6,7,8-HpCDF ND ND-10.2 - 1.8 - 12.9 1.6 ND 4.1-8.3 ND - <LOQ 4.4 

1,2,3,4,7,8,9-HpCDF ND ND - <LOQ - <LOQ <LOQ ND <LOQ ND - <LOQ <LOQ 

1,2,3,4,7,8-HxCDF ND ND - 4.9 - <LOQ - 5.7 0.1 ND <LOQ - 2.0 ND - <LOQ <LOQ 

1,2,3,6,7,8-HxCDF ND ND - 3.1 - <LOQ - 6.0 <LOQ ND <LOQ - 0.9 ND - <LOQ <LOQ 

1,2,3,7,8,9-HxCDF ND ND - 2.0 - <LOQ - 7.2 <LOQ ND <LOQ ND - <LOQ <LOQ 

1,2,3,7,8-PeCDF ND ND - 3.2 - <LOQ - 5.1 <LOQ ND <LOQ - 2.4 ND - <LOQ <LOQ 

2,3,4,6,7,8-HxCDF ND ND - <LOQ - <LOQ - 7.0 <LOQ ND <LOQ ND - <LOQ <LOQ 

2,3,4,7,8-PeCDF ND ND - 8.3 - <LOQ - 17.4 <LOQ ND 2.9 - 4.1 ND - <LOQ <LOQ 

2,3,7,8-TCDF ND ND - 6.0 - 5.8 - 21.3 <LOQ ND 4.9-7.7 ND - <LOQ 2.8 

OCDF ND ND - 3.0 - <LOQ <LOQ ND <LOQ - 7.2 ND - <LOQ <LOQ 

Sum 10 PCDFs - ND - 40.7 - 7.7 - 85.2 1.8 - 12.1 -32.7 0.1 7.3 

PCDFs 

WHO1998-TEQ LB 
ND ND - 6.0 - 0.6 - 13.8 0.03 ND 2.0 -3.3 ND 0.3 

PCDFs 

WHO1998-TEQ UB 
ND ND - 6.0 - 0.6 - 13.8 0.04 ND 2.0 -3.3 ND - <LOQ 0.3 

PCDFs 

WHO2005-TEQ LB 
ND ND - 4.3 - 0.6 - 10.2 0.03 ND 1.4 -2.4 ND 0.3 

PCDFs 

WHO2005-TEQ UB 
ND ND - 4.3 - 0.6 - 10.2 0.04 ND 1.4 -2.5 ND < LOQ 0.3 
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Air Country Fiji Kiribati Niue Palau Samoa 
Solomon 

Islands 
Tuvalu 

POPs Year 
2006        

(3 Sites) 

2010     

(2 Sites) 

2013         

(1 site) 

2010       

(2 Sites) 

2010 

(1 Site) 

2010    

(3 Sites) 

2010        

(2 Sites) 

2010       

(3 Sites) 

2010         

(1Site) 

Toxaphene (ng/g fat) 

Parlar 26 ND ND < LOQ ND ND ND ND ND ND 

Parlar 50 ND ND < LOQ ND ND ND ND ND ND 

Parlar 62 ND ND ND ND ND ND ND ND ND 

New POPs (pg/m3) 

Alpha-HBCD - - <LOQ - - - - - - 

Alpha-HCH 7.0 - 14.2 <LOQ - 3.5 <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ 

BDE 100 - - 2.5 - - - - - - 

BDE 153 - - 0.5 - - - - - - 

BDE 154 - - 0.8 - - - - - - 

BDE 17 - - 1.3 - - - - - - 

BDE 175/183 - - <LOQ - - - - - - 

BDE 28 - - 3.3 - - - - - - 

BDE 47 - - 26.3 - - - - - - 

BDE 99 - - 8.2 - - - - - - 

Beta-HBCD - - <LOQ - - - - - - 

Beta-HCH <LOQ - 4.7 <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ 

Endosulfan I (alpha) - - <LOQ - - - - - - 

Endosulfan II (beta) - - 0.2 - - - - - - 

Endosulfan SO4 - - <LOQ - - - - - - 

Gamma-HBCD - - <LOQ - - - - - - 

Gamma-HCH 22.9 - 60.3 72.4 -177.9 22.5 <LOQ - 13.1 12.6 <LOQ-30.1 15.3 <LOQ - 11.6 13.7 

NEtFOSA - - 12.5 - - - - - - 

NEtFOSE - - 55.4 - - - - - - 

NMeFOSA - - 17.6 - - - - - - 

NMeFOSE - - 433.1 - - - - - - 

PBB 153 - - 0.4 - - - - - - 

PeCBz - - 5.0 - - - - - - 

PFOS - - 85.4 - - - - - - 

PFOSA - - 137.1 - - - - - - 

1. <LOQ - less than the limit of quantification 2. ND - Not Detected 3. (-) - Not Analysed  

 

Reference: GMP Data Warehouse (http://www.pops-gmp.org/)
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Annex E     

Detail information on human milk concentration in the region 

E.1  China  

 

Table E.1–1  PCDD/F and dl-PCB concentrations (pg/g fat) found in the human milk samples from urban areas in mainland China 

 Heilongjiang Liaoning Hebei Ningxia Shaanxi Henan Shanghai Fujian Jiangxi Guangxi Sichuan Hubei Qinghai Neimenggu 

Fat (g per 100 mL milk)  5.0 5.7 4.8 3.9 3.2 4.1 3.1 4.7 6.3 4.1 3.0 3.3 4.0 4.5 

2,3,7,8-TCDD 0.62 0.46 0.65 0.58 0.79 0.19 1.25 0.51 0.74 0.55 0.55 0.47 0.23 0.24 

1,2,3,7,8-PeCDD 0.43 0.68 0.97 1.27 0.99 0.55 3.34 1.34 1.20 1.25 1.12 1.21 0.39 0.44 

1,2,3,4,7,8-HxCDD 0.14 0.59 1.04 0.84 1.32 0.14 2.10 0.70 1.29 0.70 0.69 0.87 0.31 0.28 

1,2,3,6,7,8-HxCDD 1.62 1.17 3.49 2.03 1.72 0.65 ND 1.83 3.38 1.85 2.34 1.93 0.79 0.63 

1,2,3,7,8,9-HxCDD 0.91 0.44 0.97 1.05 0.48 0.21 6.43 0.69 1.02 1.02 0.81 0.67 0.36 0.24 

1,2,3,4,6,7,8-HpCDD 2.27 1.58 2.74 8.14 10.26 3.08 8.73 3.91 21.81 7.74 ND 13.71 6.00 1.00 

OCDD 20.37 19.77 44.01 ND ND ND 56.33 69.70 214.61 97.03 ND 318.05 53.77 16.05 

2,3,7,8-TCDF 0.57 0.74 0.85 1.02 0.84 0.34 0.94 0.79 1.27 0.97 0.45 0.86 0.11 0.40 

1,2,3,7,8-PeCDF 0.41 0.91 0.90 0.49 0.79 0.41 0.99 0.85 1.62 0.47 0.58 1.01 0.24 0.31 

2,3,4,7,8-PeCDF 3.81 4.31 5.41 3.23 5.93 2.40 7.60 3.67 5.97 3.08 4.26 4.87 2.14 2.06 

1,2,3,4,7,8-HxCDF 2.03 2.19 2.67 1.75 3.40 1.53 3.70 1.72 3.07 1.67 2.42 2.94 1.37 1.16 

1,2,3,6,7,8-HxCDF 1.25 2.02 3.12 1.87 2.75 1.24 2.90 1.49 3.02 1.78 2.32 2.94 1.42 0.94 

2,3,4,6,7,8-HxCDF 0.76 0.71 1.38 0.73 1.15 0.53 1.37 0.59 1.69 0.71 0.85 1.32 0.48 0.43 

1,2,3,7,8,9-HxCDF ND ND ND 0.14 ND ND ND 0.09 ND 0.15 ND 0.08 ND ND 

1,2,3,4,6,7,8-HpCDF 0.97 1.66 2.03 1.50 2.52 1.16 1.78 0.74 3.42 1.42 3.22 2.74 0.93 0.53 

1,2,3,4,7,8,9-HpCDF ND ND ND 0.09 0.23 ND 0.19 0.12 0.56 0.11 0.13 0.33 ND ND 

OCDF ND ND ND 0.23 0.93 ND ND 0.34 2.50 0.21 0.83 1.13 ND ND 

ΣPCDD/Fs  36.16 37.22 70.26 24.97 34.07 12.42 97.65 89.07 267.17 120.70 20.56 355.11 68.53 24.69 

PCB-77 3.97 3.64 3.07 3.86 3.99 0.94 6.47 5.26 4.12 2.09 1.34 3.41 2.25 3.68 

PCB-126 9.89 14.49 12.16 3.47 7.90 3.48 32.73 14.82 19.32 7.87 10.78 13.92 5.01 5.86 

PCB-169 8.58 10.44 11.31 9.25 7.82 ND 15.52 10.25 12.99 12.63 30.20 9.44 3.28 4.45 

PCB-81 1.11 3.70 2.49 0.55 2.46 0.43 4.02 2.30 3.62 1.07 0.56 2.62 1.04 1.33 
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 Heilongjiang Liaoning Hebei Ningxia Shaanxi Henan Shanghai Fujian Jiangxi Guangxi Sichuan Hubei Qinghai Neimenggu 

Fat (g per 100 mL milk)  5.0 5.7 4.8 3.9 3.2 4.1 3.1 4.7 6.3 4.1 3.0 3.3 4.0 4.5 

PCB-105 475.7 235.3 593.0 210.1 509.4 209.8 1162.4 593.1 455.7 527.0 246.7 381.4 142.5 227.1 

PCB-114 83.2 106.4 99.7 53.5 137.5 48.6 276.4 113.3 79.9 111.1 63.8 100.7 28.6 38.1 

PCB-118 1408.3 1539.4 1835.5 505.9 1490.3 899.1 4406.4 1547.7 1273.4 1528.1 1275.2 1340.1 419.2 520.2 

PCB-123 36.7 34.3 35.0 13.3 24.4 16.9 54.2 24.4 26.4 23.4 28.7 33.1 9.2 11.0 

PCB-156 458.9 389.8 497.7 160.6 477.3 362.5 1587.1 712.6 422.4 607.6 480.8 476.8 84.6 149.4 

PCB-157 107.6 101.0 128.7 45.0 95.0 91.1 398.1 172.0 93.1 143.2 107.0 106.4 20.9 32.4 

PCB-167 90.6 121.7 147.5 39.1 103.2 87.9 404.7 165.7 113.6 134.7 163.9 115.1 22.8 36.0 

PCB-189 26.9 32.5 51.7 16.2 28.3 17.7 102.4 54.3 41.5 38.8 31.9 34.2 9.4 11.8 

Σdl-PCBs  2711.5 2592.5 3417.9 1060.8 2887.6 1738.5 8450.4 3325.8 2546.0 3137.5 2441.0 2617.2 748.9 1041.3 

ND = below detection limit 

 

 

Table E.1–1  PCDD/F and dl-PCB concentrations (pg/g fat) found in the human milk samples from rural areas in mainland China-continued 

 Heilongjiang Liaoning Hebei Ningxia Shaanxi Henan Shanghai Fujian Jiangxi Guangxi Sichuan Hubei Qinghai Neimenggu 

Fat (g per 100 ml milk)  4.0 4.0 3.8 3.5 4.1 3.4 3.7 4.4 3.8 4.4 4.9 4.7 2.6 3.9 

2,3,7,8-TCDD 0.42 0.39 0.63 0.31 0.21 0.49 1.00 0.61 0.35 0.50 0.32 0.51 0.40 0.28 

1,2,3,7,8-PeCDD 0.81 1.08 0.49 0.68 0.49 0.70 2.85 1.46 1.03 1.31 1.17 1.15 1.47 0.52 

1,2,3,4,7,8-HxCDD 0.15 0.78 1.01 0.16 0.23 0.46 2.30 0.70 0.68 0.81 0.80 0.56 0.28 0.17 

1,2,3,6,7,8-HxCDD 0.53 1.04 2.33 0.63 1.03 1.50 4.66 1.83 1.81 3.03 3.25 1.79 1.64 0.68 

1,2,3,7,8,9-HxCDD 0.25 nd 0.61 0.14 0.49 0.39 1.04 0.70 0.86 1.57 1.55 0.58 0.50 0.24 

1,2,3,4,6,7,8-HpCDD 2.00 1.51 2.72 1.75 6.18 2.62 6.87 3.11 6.58 21.23 17.53 15.06 13.03 1.57 

OCDD 22.70 16.50 nd 23.96 nd 43.47 46.81 60.11 106.07 356.87 nd 173.85 132.35 20.63 

2,3,7,8-TCDF 0.71 0.88 0.54 0.88 0.60 0.66 1.42 0.80 1.11 0.95 0.59 0.87 0.44 0.39 

1,2,3,7,8-PeCDF 0.54 0.57 0.99 0.44 0.58 0.59 1.13 0.73 1.15 0.87 0.51 0.84 0.36 0.54 

2,3,4,7,8-PeCDF 2.81 3.71 4.45 3.61 3.02 3.77 5.99 4.21 4.86 3.59 3.51 4.28 3.68 2.05 

1,2,3,4,7,8-HxCDF 1.18 1.78 2.99 1.42 2.04 1.73 3.10 1.90 2.84 1.89 1.62 2.10 1.92 1.51 

1,2,3,6,7,8-HxCDF 0.95 1.58 2.75 1.24 1.72 2.14 2.22 1.54 2.80 1.88 1.51 2.33 1.92 1.11 

2,3,4,6,7,8-HxCDF 0.45 0.83 1.43 0.63 0.55 0.87 1.11 0.64 0.97 0.86 0.62 1.20 0.61 0.46 
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 Heilongjiang Liaoning Hebei Ningxia Shaanxi Henan Shanghai Fujian Jiangxi Guangxi Sichuan Hubei Qinghai Neimenggu 

Fat (g per 100 ml milk)  4.0 4.0 3.8 3.5 4.1 3.4 3.7 4.4 3.8 4.4 4.9 4.7 2.6 3.9 

1,2,3,7,8,9-HxCDF 0.13 0.00 0.08 nd nd nd nd 0.03 0.06 0.14 nd 0.06 nd 0.00 

1,2,3,4,6,7,8-HpCDF 0.73 1.23 1.71 0.67 1.69 1.83 1.58 0.91 2.73 2.84 1.02 2.84 1.78 0.77 

1,2,3,4,7,8,9-HpCDF 0.09 nd 0.28 0.19 nd 0.07 0.26 0.10 0.27 0.22 nd 0.36 nd nd 

OCDF 0.80 nd 1.24 0.26 0.29 0.58 0.63 nd 1.83 1.90 nd 1.47 nd 0.15 

ΣPCDD/Fs  35.26 31.88 24.25 36.97 19.14 61.88 82.97 79.38 136.01 400.47 33.98 209.86 160.38 31.06 

PCB-77 4.51 4.01 7.76 2.88 2.23 1.55 6.64 2.29 4.50 2.80 2.06 5.58 3.53 3.71 

PCB-126 7.34 16.63 4.86 2.30 4.12 7.90 18.30 17.61 17.07 12.52 10.23 3.52 8.44 7.12 

PCB-169 1.37 13.87 1.84 0.78 3.08 nd 21.45 21.90 10.18 11.90 13.18 1.41 6.83 3.90 

PCB-81 1.55 4.01 2.64 0.55 1.65 0.66 3.24 1.91 2.87 2.24 0.72 1.54 3.06 2.14 

PCB-105 293.1 265.1 719.9 120.2 71.7 263.7 774.8 635.2 450.8 442.5 232.1 517.1 199.8 289.5 

PCB-114 46.0 101.5 144.5 34.8 25.7 52.5 204.9 131.0 71.6 83.2 53.2 102.4 55.0 48.6 

PCB-118 942.2 1836.7 2109.6 395.3 397.6 1213.6 2740.3 2208.4 1306.8 1305.5 1131.6 1515.5 656.6 722.6 

PCB-123 21.7 32.6 36.3 8.1 3.9 24.5 52.1 39.8 25.8 27.1 23.3 25.0 13.9 15.3 

PCB-156 237.1 426.0 484.7 144.7 92.7 448.8 1167.0 881.6 404.1 365.3 447.8 348.2 207.3 195.3 

PCB-157 41.6 104.1 104.0 26.8 22.6 84.5 299.8 214.9 76.3 96.6 112.6 74.7 48.6 42.7 

PCB-167 52.4 129.5 145.6 30.6 26.4 135.1 296.1 212.7 102.1 90.6 147.0 84.6 51.1 52.4 

PCB-189 5.7 35.0 16.8 13.2 9.4 18.3 68.6 65.3 30.1 26.1 17.7 12.8 17.2 14.4 

Σdl-PCBs  1654.7 2969.0 3778.6 780.2 661.0 2251.1 5653.3 4432.6 2502.2 2466.3 2191.7 2692.3 1271.3 1397.6 
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Table E.1–2  PCDD/F and dl-PCB TEQ (pg/g fat) found in the human milk samples from mainland China 

Urban Heilongjiang Liaoning Hebei Ningxia Shaanxi Henan Shanghai Fujian Jiangxi Guangxi Sichuan Hubei Qinghai Neimenggu 

TEQ-PCDD/FsTEF1998-lb 3.73 4.17 5.79 4.53 6.07 2.47 10.30 4.57 6.75 4.35 4.85 5.52 2.26 2.15 

TEQ-PCBsTEF1998- lb 1.59 2.04 1.95 0.64 1.43 0.71 5.14 2.30 2.54 1.56 1.87 2.01 0.66 0.82 

Total TEQTEF1998- lb 5.32 6.20 7.74 5.18 7.50 3.18 15.43 6.87 9.30 5.91 6.71 7.53 2.92 2.97 

TEQ-PCDD/FsTEF1998-uB 3.74 4.17 5.80 4.53 6.08 2.47 10.30 4.57 6.76 4.35 4.85 5.52 2.26 2.15 

TEQ-PCBsTEF1998-uB 1.59 2.04 1.95 0.64 1.43 0.71 5.14 2.30 2.54 1.56 1.87 2.01 0.66 0.82 

Total TEQTEF1998-uB 5.32 6.21 7.74 5.18 7.51 3.18 15.44 6.87 9.30 5.91 6.72 7.53 2.92 2.97 

TEQ-PCDD/FsTEF2005-lb 2.97 3.29 4.70 3.87 4.87 1.98 8.77 3.83 5.57 3.75 3.98 4.59 1.84 1.73 

TEQ-PCBsTEF2005-lb 1.33 1.85 1.68 0.66 1.13 0.46 4.03 1.90 2.41 1.28 2.06 1.77 0.62 0.75 

Total TEQTEF2005- lb 4.30 5.14 6.37 4.54 6.00 2.44 12.80 5.74 7.98 5.02 6.05 6.36 2.46 2.48 

TEQ-PCDD/FsTEF2005-uB 2.97 3.29 4.70 3.87 4.88 1.98 8.78 3.83 5.58 3.75 3.99 4.59 1.84 1.73 

TEQ-PCBsTEF2005-uB 1.33 1.85 1.68 0.66 1.13 0.46 4.03 1.90 2.41 1.28 2.06 1.77 0.62 0.75 

Total TEQTEF2005-uB 4.30 5.14 6.38 4.54 6.00 2.44 12.80 5.74 7.99 5.02 6.05 6.36 2.46 2.49 

Rural Heilongjiang Liaoning Hebei Ningxia Shaanxi Henan Shanghai Fujian Jiangxi Guangxi Sichuan Hubei Qinghai Neimenggu 

TEQ-PCDD/FsTEF1998-lb 3.13 4.07 4.62 3.35 2.99 3.93 8.58 5.07 5.09 5.04 4.45 5.00 4.62 2.34 

TEQ-PCBsTEF1998-lb 1.04 2.34 1.16 0.39 0.56 1.24 3.25 2.89 2.27 1.82 1.60 0.84 1.16 1.00 

Total TEQTEF1998-lb 4.17 6.41 5.78 3.75 3.55 5.17 11.83 7.96 7.36 6.87 6.05 5.83 5.78 3.34 

TEQ-PCDD/FsTEF1998-uB 3.13 4.08 4.62 3.35 2.99 3.94 8.58 5.07 5.09 5.04 4.45 5.00 4.63 2.34 

TEQ-PCBsTEF1998-uB 1.04 2.34 1.16 0.39 0.56 1.24 3.25 2.89 2.27 1.82 1.60 0.84 1.16 1.00 

Total TEQTEF1998-uB 4.17 6.41 5.78 3.75 3.56 5.17 11.83 7.96 7.36 6.87 6.06 5.83 5.79 3.34 

TEQ-PCDD/FsTEF2005-lb 2.57 3.32 3.71 2.63 2.37 3.18 7.37 4.23 4.12 4.38 3.74 4.16 3.91 1.92 

TEQ-PCBsTEF2005-lb 0.83 2.18 0.68 0.28 0.53 0.93 2.67 2.57 2.10 1.70 1.49 0.49 1.09 0.87 

Total TEQTEF2005-lb 3.40 5.50 4.38 2.91 2.90 4.10 10.04 6.80 6.22 6.07 5.23 4.65 4.99 2.79 

TEQ-PCDD/FsTEF2005-uB 2.57 3.33 3.71 2.63 2.38 3.18 7.37 4.23 4.12 4.38 3.74 4.16 3.91 1.92 

TEQ-PCBsTEF2005-uB 0.83 2.18 0.68 0.28 0.53 0.93 2.67 2.57 2.10 1.70 1.49 0.49 1.09 0.87 

Total TEQTEF2005-uB 3.40 5.50 4.38 2.91 2.90 4.10 10.04 6.80 6.22 6.07 5.23 4.65 5.00 2.79 
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Table E.1–3  Concentrations of OCPs and PCB in a pooled human milk sample from the Hong 

Kong SAR 

Chemical 
Concentration  

(ng/g fat) 
POPs 

Concentration  

(ng/g fat) 

Aldrin  ND Toxaphene groupe  1.6 

Chlordane groupa 3.7 Parlar 26  0.5 

α-Chlordane  ND Parlar 50  1.1 

γ-Chlordane  ND Parlar 62  ND 

oxy-Chlordane  3.8 Mirex  1.3 

trans-Nonachlor  7.5 Indicator PCB   

Dieldrin  1.5 PCB 28  0.92 

DDT groupb 759.9 PCB 52 0.18 

o,p′-DDD  ND PCB 101  0.28 

p,p′-DDD  1.0 PCB 118  3.02 

o,p′-DDE  ND PCB 138  5.68 

p,p′-DDE  642.1 PCB 153 9.7 

o,p′-DDT  3.3 PCB 180  4.31 

p,p′-DDT  39.5 Total Indicator PCBs (w/o 118) 21.1 

p,p′-DDE/p,p′-DDT ratio 16.25 Total Indicator PCBs (with 118) 24.1 

Endrin groupc  ND   

Endrin  ND   

Endrin ketone ND   

Heptachlor groupd  ND   

Heptachlor  ND   

cis-Heptachlor epoxide ND   

trans-Heptachlor epoxide  ND   

Hexachlorobenzene  21.0   

Hexachlorocyclohexane HCH 

group 

   

α-HCH  0.8   

β-HCH  232.4   

γ-HCH  ND   

    

Notes: 

The fat content in the pooled milk sample was 3.8% 

ND = not detected (< 0.5 ng/g fat) 

a sum of α-chlordane, γ-chlordane, and oxychlordane  

b sum of o,p'-DDT, p,p'-DDT, p,p'-DDE, and p,p'-DDD,  

c sum of endrin and endrin ketone 

d sum of heptachlor and cis- and trans-heptachlor epoxide 

e sum of three toxaphene congeners: Parlar 26, Parlar 50, and Parlar 62 
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Table E.1–4  PCDD/F and PCB concentrations in a pooled human milk sample from the Hong 

Kong SAR 

2,3,7,8-chlorinated PCDFs 
Concentration (pg/g 

fat)  ±  MU 
Mono-ortho PCB  

Concentration 

(ng/g fat) 

2,3,7,8-TCDF  0.57 PCB 105  0.85 

1,2,3,7,8-PeCDF  0.449 PCB 114  0.15 

2,3,4,7,8-PeCDF  4.83 PCB 118  3.02 

1,2,3,4,7,8-HxCDF  1.81 PCB 123  0.05 

1,2,3,6,7,8-HxCDF  1.54 PCB 156  0.92 

2,3,4,6,7,8-HxCDF  0.72 PCB 157  0.21 

1,2,3,7,8,9-HxCDF  0.07 PCB 167  0.33 

1,2,3,4,6,7,8-HpCDF  1.75 PCB 189  0.08 

1,2,3,4,7,8,9-HpCDF  0.115   

OCDF  0.96   

2,3,7,8-substituted PCDDs  
Concentration (pg/g 

fat) ±  MU  
Non-ortho PCB 

Concentration 

(ng/g fat)  

2,3,7,8-TCDD  0.91 PCB 77  0.003 

1,2,3,7,8-PeCDD  1.95 PCB 81  0.002 

1,2,3,4,7,8-HxCDD  1.20 PCB 126 0.021 

1,2,3,6,7,8-HxCDD  4.51 PCB 169  0.012 

1,2,3,7,8,9-HxCDD  1.03 WHO-TEQ  

1,2,3,4,6,7,8-HpCDD  9.55 WHO-mono-ortho PCB-TEQ  1.05 

OCDD  100.78 WHO-non-ortho PCB-TEQ  2.23 

ΣPCDD/Fs WHO-TEQ  6.56 ± 1.27 * ΣPCBs WHO- TEQ  3.28 ± 0.59 * 

 

Notes: 

The fat content of the pooled milk sample was 3.75% 

MU: Expanded measurement uncertainty (a level of confidence of about 95%) 

* WHO-TEQ1998 are reported as pg/g fat. For reference, the WHO-TEQ2005 for the PCDD/Fs and PCBs were 5.61 and 2.63 pg/g fat, 

respectively.    
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Table E.1–5  Summary of the OCP and PCB concentrations found in 50 individual human milk samples from Hong Kong SAR  

Chemical 

LOR* 

(ng/g 

fat) 

No. of 

Positive 

Integer 

No. 

under 

LOR 

Non-negative real number (ng/g fat) 

Mean Median Minimum Maximum P5 P95 SD 

Aldrin 0.1 0 50 NA NA NA NA NA NA NA 

α-Chlordane 0.1 2 48 0.2 0.2 0.2 0.2 0.2 0.2 0.0 

γ-Chlordane 0.1 0 50 NA NA NA NA NA NA NA 

Oxychlordane 1 48 2 3.9 3.5 1.3 10.5 2.0 7.8 1.8 

trans-Nonachlor 0.1 49 1 7.8 6.3 1.9 30.2 3.1 18.6 5.1 

o,p'-DDT 0.2 50 0 3.2 2.7 0.6 9.4 0.9 8.0 2.1 

o,p'-DDD 0.2 30 20 0.4 0.4 0.2 0.8 0.2 0.7 0.2 

o,p'-DDE 0.1 48 2 0.9 0.8 0.2 3.7 0.3 1.9 0.6 

p,p'-DDT 0.4 50 0 33.6 30.7 12.8 92.8 14.2 57.8 15.7 

p,p'-DDD 0.2 50 0 3.1 2.4 1.0 12.6 1.2 9.4 2.4 

p,p'-DDE 0.3 50 0 505.6 431.6 113.6 1779.3 191.6 938.2 330.0 

Sum of the six DDTs  50 0 546.6 478.3 129.9 1847.7 211.4 986.8 339.3 

Dieldrin 0.2 50 0 1.3 1.2 0.6 3.0 0.6 2.1 0.5 

Endrin 0.5 0 50 NA NA NA NA NA NA NA 

Hexachlorobenzene 0.1 50 0 22.3 20.0 9.5 136.8 12.9 28.8 17.1 

Heptachlor 0.2 0 50 NA NA NA NA NA NA NA 

cis-Heptachlor epoxide 0.1 50 0 0.8 0.7 0.3 2.0 0.4 1.2 0.3 

trans-Heptachlor epoxide 0.5 0 50 NA NA NA NA NA NA NA 

Sum of the two 

heptachlor epoxides 
 50 0 0.8 0.7 0.3 2.0 0.4 1.2 0.3 

Mirex 0.2 50 0 1.7 1.2 0.5 6.9 0.6 4.9 1.3 

Parlar 26 0.5 31 19 1.0 0.9 0.5 3.0 0.5 1.6 0.5 

Parlar 50 1 27 23 2.0 1.8 1.1 6.2 1.2 2.9 1.0 

Parlar 62 1 0 50 NA NA NA NA NA NA NA 

PCB 28 1 27 23 1.4 1.3 1.0 2.4 1.1 2.1 0.3 

PCB 52 1 0 50 NA NA NA NA NA NA NA 

PCB 101 0.5 1 49 0.8 0.8 0.8 0.8 0.8 0.8 NA 

PCB 118 0.5 50 0 3.2 3.1 1.5 6.6 1.7 5.6 1.3 
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PCB 138 0.5 50 0 8.8 7.4 3.2 19.8 4.9 13.6 3.5 

PCB 153 0.5 50 0 11.0 10.1 3.6 24.2 6.1 16.6 4.3 

PCB 180 0.5 50 0 4.7 4.6 1.2 9.1 2.4 9.0 2.0 

Sum of the six PCBs (not 

including PCB 118) 
 50 0 25.3 22.4 9.3 53.2 14.3 38.8 9.8 

Sum of the seven PCBs  50 0 28.5 25.3 10.7 59.5 16.1 42.7 10.8 

α-HCH 0.2 50 0 1.2 0.8 0.2 8.4 0.3 2.9 1.4 

β-HCH 0.2 50 0 221.8 182.1 45.0 792.9 57.0 496.1 153.5 

γ-HCH 0.3 2 48 0.5 0.5 0.4 0.6 0.3 0.6 0.2 

Pentachlorobenzene 0.1 50 0 0.8 0.8 0.5 1.3 0.6 1.1 0.2 

α-Endosulfan 1 0 50 NA NA NA NA NA NA NA 

β-Endosulfan 2 0 50 NA NA NA NA NA NA NA 

Endosulfan sulfate 1 0 50 NA NA NA NA NA NA NA 

* LOR = limit of reporting, NA = not applicable, P5 = lower 95% confidence interval, P95 = upper 95% confidence interval, SD = standard deviation 

The limit of reporting for the same chemical could be different for individual samples because of variations in the fat content between samples   
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E.2  Japan 

 
Table E.2–1  The result of the POPs monitoring in human milk of primipara in Osaka, Japan (ng/g fat basis) 

Year 

(FY) 
Mean age 

Number of 

samples for PCB 

Total-PCB 

Conc. 

Number of samples 

(other than PCB) 
β-HCH Conc. 

Total-DDT 

Conc. 

Total-CHL 

Conc. 
HCB Conc. HCE Conc. 

Dieldrin 

Conc. 

PBDEs 

Conc. 

1972 25 62 1300 12 5430 2220 - - - − - 

1973 25 67 1310 22 3520 2990 - - - 93 - 

1974 25 59 1510 12 6810 3650 - - - 90 - 

1975 25 62 1260 11 4900 2660 - - - 62 - 

1976 26 42 1110 11 4070 4000 - - - 75 - 

1977 26 54 1240 11 2600 2100 - - - 47 - 

1978 26 49 1210 9 3210 2240 - - - 74 - 

1979 26 46 1100 10 2730 2300 - - - 33 - 

1980 26 58 1050 39 2570 2170 - 64.0 - 33 - 

1981 27 51 1040 29 2680 2340 - 79.0 - 30 - 

1982 26 41 900 25 2240 2620 - 77.0 - 28 - 

1983 26 54 1130 0 - - - - - - - 

1984 26 50 880 0 - - - - - - - 

1985 27 51 740 0 - - - - - - - 

1986 27 53 734 53 1618 1270 118.7 44.8 34.6 - - 

1987 27 55 619 55 1287 1090 119.6 45.7 24.8 - - 

1988 26 55 538 55 1672 1138 101.3 35.4 18.7 - - 

1989 27 55 524 55 1347 951 88.6 28.4 12.4 - - 

1990 26 58 429 58 986 639 68.2 23.3 13.4 - - 

1991 27 60 367 60 854 688 69.1 29.3 9.4 - - 

1992 27 60 343 60 763 528 61.9 18.0 10.4 - - 

1993 27 58 284 58 442 644 96.3 20.2 12.6 - - 

1994 26 61 301 61 473 459 88.2 19.4 11.8 - - 

1995 27 59 312 59 316 374 72.9 17.1 14.6 - - 

1996 27 57 340 57 270 283 65.8 14.3 7.9 - - 

1997 28 47 260 47 209 318 70.0 13.6 8.3 - - 

1998 27 49 200 49 210 288 84.6 13.6 7.5 - - 

1999 28 53 263 53 166 240 75.6 13.8 8.1 - - 
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2000 29 56 203 56 143 226 68.9 12.0 4.3 - - 

2001 28 57 178 57 133 204 51.7 10.4 4.4 - - 

2002 28 54 169 54 130 188 54.1 7.8 6.0 - - 

2003 29 55 151 55 95 122 59.0 9.4 5.1 - - 

2004 28 57 132 57 85 179 54.1 7.1 4.9 2.51 - 

2005 29 57 142 57 86 202 74.2 7.2 2.3 3.59 - 

2006 29 58 97 58 83 231 61.6 12.8 - - - 

2007 30 58 208 58 105 281 102.0 17.4 - - 1.06 

2008 29 56 193 56 98 289 103.6 20.2 - - 1.59 

OCC: organochlorine compounds 

Total-DDT: sum of p,p’-DDE, p,p’-DDD, p,p’-DDT, o,p’-DDT 

Total-CHL: sum of Oxychlordane, trans-Nonachlor, cis-Nonachlor 

Reference: Information submitted from Osaka Prefectural Institute of Public Health 
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Table E.2–2  Concentrations of HBCD isomers in human breast milk samples (ng/g fat) 

year α β γ ∑HBCD 

1973 <0.1 <0.1 <0.2 n.d. 

1978 <0.1 <0.1 <0.2 n.d. 

1983 <0.1 <0.1 <0.2 n.d. 

1988 0.43 <0.1 <0.2 0.43 

1993 1.1 <0.1 1.4 2.5 

1998 1.6 <0.1 <0.2 1.6 

1999 1.1 <0.1 0.27 1.4 

2000 1.5 <0.1 0.26 1.8 

2001 1.1 <0.1 0.33 1.4 

2002 1.0 <0.1 <0.2 1.0 

2003 1.9 <0.1 0.24 2.1 

2004 0.62 <0.1 0.37 1.0 

2005 1.5 <0.1 <0.2 1.5 

2006 1.4 <0.1 2.6 4.0 

2003b 1.6 <0.1 0.41 2.0 

2004b 1.6 <0.1 0.72 2.3 

2005b 1.6 <0.1 <0.2 1.6 

2006b 1.4 <0.1 <0.2 1.4 

2003b–2006b: samples from women >30 years. 

Reference: Kakimoto K. et al. (2008). Time trend of hexabromocyclododecane in the breast milk of Japanese women. Chemosphere, 

71, 1110–1114. 

 

 

 
∑13PBDEs: #28, #37, #75, #47, #66, #77, #100, #99, #85, #154, #153, #138, and #183 (Akutsu et al., 2003) 

Reference: Kakimoto K. et al. (2008). Time trend of hexabromocyclododecane in the breast milk of Japanese women. Chemosphere, 

71, 1110–1114. 

 

Figure E.2–1  Time trend in the concentrations of ∑HBCD (α, β, and γ stereoisomers) and 

∑PBDEs in the breast milk of Japanese women. (ng/g fat) 
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Figures in parentheses show mean concentrations. Error bars show standard deviation. Data of 1998 was cited from Ministry of 

Health, Labor and Welfare (1999).  
α Levels of 2002 were significantly higher than those of 2003. *p < 0.01.  
β Levels of 2002 were significantly higher than those of 2004. *p < 0.01. 

Reference: Kunisue T. et al. (2006). Contamination status of persistent organochlorines in human breast milk from Japan: recent 

levels and temporal trend. Chemosphere, 64, 1601–1608. 

 

Figure E.2–2  Temporal trend of TEQ in human breast milk collected from primiparae in Japan  

(pg TEQ/g fat) 

 

 
Figures in parentheses show mean concentrations. Error bars show standard deviation. Data of 1998 was cited from Konishi et al. 

(2001). 

Reference: Kunisue T. et al. (2006). Contamination status of persistent organochlorines in human breast milk from Japan: recent 

levels and temporal trend. Chemosphere, 64, 1601–1608. 
 

Figure E.2–3  Temporal trend of organochlorine levels in human breast milk collected from 

primiparae in Japan (pg TEQ/g fat) 
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E.3  Pacific Countries 
 

Table E.3–1  Concentrations of POPs in Human Milk in the Pacific Countries 

Milk Country Fiji Kiribati Tonga Samoa Tuvalu Palau 
Solomon 

Islands 
Niue 

Marshall 

Islands 

POPs Year 2002 2006 2011 2006 2011 2008 2011 2011 2011 2011 2011 2011 

Aldrin (ng/g fat) ND < LOQ < LOQ < LOQ < LOQ < LOQ < LOQ < LOQ < LOQ < LOQ < LOQ < LOQ 

Chlordane (ng/g fat) 

cis-Chlordane (= alpha) <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ 

Oxychlordane 3 1.7 1.0 1.5 <LOQ 1.2 <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ 

trans-Chlordane (= gamma) <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ 

DDT (ng/g fat) 

o,p-DDD <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ 

o,p-DDE 1.9 <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ 0.5 <LOQ <LOQ 

o,p-DDT 29.8 5.1 3.6 5.2 3.1 4.0 3.6 0.8 <LOQ 14.2 7.9 0.9 

p,p-DDD 4 1.3 1.6 0.9 3.2 <LOQ 1.4 <LOQ 4.7 12.0 3.8 1.0 

p,p-DDE 986.6 546.3 476.5 140.1 90.8 664.0 333.4 85.2 69.1 3863.9 389.4 44.0 

p,p-DDT 203 73.2 49.6 26.5 10.3 47.6 16.6 4.2 5.7 425.6 20.9 5.1 

Sum 3 p,p-DDTs 1193.6 620.8 527.7 167.5 104.3 711.9 351.4 89.7 79.5 4301.5 414.1 50.1 

Sum 6 DDTs 1225.6 626.4 531.8 173.2 107.9 716.4 355.5 91.0 80.3 4316.5 422.5 51.5 

Dieldrin (ng/g fat) 3.6 2.2 0.8 1.6 <LOQ 2.2 1.8 0.7 1.9 1.0 3.7 0.6 

Endrin (ng/g fat) <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ 

Heptachlor   

(ng/g fat) 

Heptachlor ND  <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ 0.5 <LOQ <LOQ 

cis-Heptachlorepoxide     

(= exo, B) 
<LOQ <LOQ <LOQ <LOQ <LOQ 0.3 <LOQ <LOQ 0.9 <LOQ <LOQ 0.5 

trans-Heptachlorepoxide  

(= exo, A) 
ND <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ 

Sum 2 heptachlorepoxides 

(cis+trans) 
ND 0.5 0.5 0.5 0.5 0.6 0.5 0.5 1.2 0.5 0.5 1.0 

HCB (ng/g fat) 3.6 3.1 6.3 3.2 6.6 5.7 6.5 3.6 6.7 15.9 6.0 5.8 

Mirex (ng/g fat) ND <LOQ 0.4 <LOQ 0.6 <LOQ 0.6 <LOQ ND ND ND 1.6 

PCB – indicator 

(ng/g fat) 

 

PCB 101 0.5 0.3 0.3 0.3 0.4 0.2 0.5 0.2 1.1 0.2 0.3 0.4 

PCB 138 4.9 3.1 1.3 3.1 2.3 1.9 2.1 1.8 5.2 0.8 2.1 3.0 

PCB 153 5.9 4.9 2.7 4.2 3.6 3.1 3.6 3.2 6.2 1.5 3.5 6.1 

PCB 180 4.9 2.7 1.5 1.8 1.7 1.4 2.4 2.0 2.3 1.0 1.8 6.0 

PCB 28 0.5 0.3 0.3 0.4 0.3 0.5 0.5 0.2 0.5 0.3 0.3 0.4 

PCB 52 0.4 0.2 0.2 0.2 0.2 0.2 0.4 0.4 0.6 0.2 0.2 0.3 

Sum 6 PCBs 17.1 11.5 6.3 10.0 8.5 7.3 9.5 7.8 15.9 4.0 8.2 16.2 
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Milk Country Fiji Kiribati Tonga Samoa Tuvalu Palau 
Solomon 

Islands 
Niue 

Marshall 

Islands 

POPs Year 2002 2006 2011 2006 2011 2008 2011 2011 2011 2011 2011 2011 

dl-PCB (pg/g fat) 

PCB 105 512.0 368.6 247.3 716.9 407.0 272.0 403.3 202.7 2607.5 192.2 285.0 434.7 

PCB 114 69.1 285.3 40.0 203.8 47.3 45.7 41.0 32.0 249.7 35.0 <LOQ 71.4 

PCB 118 1748.5 1704.0 866.3 2477.0 1417.1 924.7 1284.1 720.1 6804.3 564.8 1050.0 1425.9 

PCB 123 <LOQ <LOQ 10.1 <LOQ 20.9 <LOQ 13.2 8.4 82.1 14.7 <LOQ 9.7 

PCB 126 10.9 7.1 7.6 22.4 13.5 8.5 8.5 7.8 20.6 10.1 10.2 16.2 

PCB 156 544.0 674.1 323.7 520.0 372.9 326.7 381.7 438.0 964.5 181.9 344.6 553.7 

PCB 157 131.4 94.2 49.4 95.8 96.8 66.3 87.1 93.3 230.5 35.3 63.5 140.6 

PCB 167 242.0 191.7 106.1 218.2 174.6 109.3 143.0 119.1 347.8 76.5 124.4 245.1 

PCB 169 5.1 6.7 7.2 8.1 12.9 7.1 11.1 12.7 6.5 7.4 6.2 21.1 

PCB 189 36.2 <LOQ 7.2 <LOQ 21.8 37.9 32.9 30.8 57.3 13.5 <LOQ 83.4 

PCB 77 4.6 6.9 8.0 6.7 8.4 4.5 15.0 5.2 16.3 7.5 10.4 9.4 

PCB 81 1.1 <LOQ 1.1 <LOQ 1.3 <LOQ 1.4 0.7 2.8 1.1 1.6 1.4 

Sum 12 PCBs 3314.9 3501.6 1674.0 4379.1 2594.5 1809.4 2422.3 1670.8 11389.9 1140.0 1902.1 3012.6 

PCBs WHO1998-TEQ LB <LOQ <LOQ 1.2 <LOQ 1.9 <LOQ 1.4 1.3 3.8 1.3 <LOQ 2.4 

PCBs WHO1998-TEQ UB <LOQ <LOQ 1.2 <LOQ 1.9 <LOQ 1.4 1.3 3.8 1.3 <LOQ 2.4 

PCBs WHO2005-TEQ LB <LOQ <LOQ 1.0 <LOQ 1.8 <LOQ 1.3 1.2 2.6 1.3 <LOQ 2.3 

PCBs WHO2005-TEQ UB <LOQ <LOQ 1.0 <LOQ 1.8 <LOQ 1.3 1.2 2.6 1.3 <LOQ 2.3 

PCDD (pg/g fat) 

 

1,2,3,4,6,7,8-HpCDD 9.0 11.4 7.4 16.3 5.5 5.1 4.3 6.5 8.2 2.7 9.3 8.9 

1,2,3,4,7,8-HxCDD 0.7 1.5 1.6 0.7 0.4 0.5 0.3 0.5 0.5 0.2 0.7 0.9 

1,2,3,6,7,8-HxCDD 2.5 3.9 3.0 3.7 1.7 2.2 1.7 2.1 3.1 1.0 3.4 3.3 

1,2,3,7,8,9-HxCDD 0.9 3.1 1.0 2.9 0.8 0.7 0.7 0.9 1.0 0.5 1.3 1.7 

1,2,3,7,8-PeCDD 1.2 1.7 1.5 1.3 0.8 0.9 0.7 0.9 1.3 0.6 1.3 1.3 

2,3,7,8-TCDD 0.7 0.7 0.5 0.6 0.4 0.4 0.3 0.5 0.4 0.7 0.7 0.5 

OCDD 40.7 76.5 115.5 66.1 32.5 27.0 26.8 47.8 53.4 29.7 58.8 45.6 

Sum 7 PCDDs 55.7 98.8 130.5 91.6 42.1 36.8 34.8 59.2 67.9 35.4 75.5 62.2 

PCDDs WHO1998-TEQ LB 2.5 3.3 2.7 2.7 1.6 1.7 1.3 1.8 2.2 1.4 2.7 2.5 

PCDDs WHO1998-TEQ UB 2.5 3.3 2.7 2.7 1.6 1.7 1.3 1.8 2.2 1.4 2.7 2.5 

PCDDs WHO2005-TEQ LB 2.5 3.3 2.7 2.7 1.6 1.7 1.3 1.8 2.3 1.4 2.7 2.5 

PCDDs WHO2005-TEQ UB 2.5 3.3 2.7 2.7 1.6 1.7 1.3 1.8 2.3 1.4 2.7 2.5 

 

 

 

 

 

 

 

 



 

79 

Milk Country Fiji Kiribati Tonga Samoa Tuvalu Palau 
Solomon 

Islands 
Niue 

Marshall 

Islands 

POPs Year 2002 2006 2011 2006 2011 2008 2011 2011 2011 2011 2011 2011 

(PCDD/F (pg/g fat) 

PCDDs/Fs WHO1998-TEQ 

LB 
3.3 4.1 3.6 3.7 2.8 2.8 3.0 2.2 3.2 2.5 3.9 4.6 

PCDDs/Fs WHO1998-TEQ 

UB 
3.3 4.1 3.6 3.7 2.8 2.8 3.0 2.2 3.2 2.5 3.9 4.6 

PCDDs/Fs WHO2005-TEQ 

LB 
3.1 3.8 3.3 3.4 2.4 2.5 2.6 2.0 2.9 2.1 3.5 4.0 

PCDDs/Fs WHO2005-TEQ 

UB 
3.1 3.8 3.3 3.4 2.4 2.5 2.6 2.0 3.0 2.1 3.5 4.0 

Sum 17 PCDDs/Fs 60.3 103.2 135.1 97.1 47.7 42.4 66.1 39.4 75.8 40.6 84.2 72.8 

PCDF (pg/g fat) 

 

1,2,3,4,6,7,8-HpCDF 1.0 1.2 0.8 1.7 0.9 1.4 1.5 1.0 3.1 1.4 3.4 2.6 

1,2,3,4,7,8,9-HpCDF <LOQ <LOQ 0.03 0.02 0.05 <LOQ 0.1 0.06 <LOQ 0.04 0.1 <LOQ 

1,2,3,4,7,8-HxCDF 0.5 0.4 0.6 0.5 0.7 0.9 0.9 0.5 0.7 0.5 0.7 1.4 

1,2,3,6,7,8-HxCDF 0.5 0.4 0.6 0.6 0.6 0.8 0.8 0.6 0.7 0.6 0.8 1.6 

1,2,3,7,8,9-HxCDF <LOQ <LOQ 0.03 <LOQ 0.04 <LOQ 0.06 0.04 <LOQ <LOQ 0.1 <LOQ 

1,2,3,7,8-PeCDF 0.2 0.2 0.2 0.3 0.4 0.2 0.3 0.2 0.2 0.2 0.2 0.3 

2,3,4,6,7,8-HxCDF 0.2 0.2 0.3 0.2 0.3 0.3 0.4 0.3 0.4 0.2 0.5 0.9 

2,3,4,7,8-PeCDF 1.3 1.2 1.3 1.5 1.8 1.7 1.7 1.5 1.4 1.6 1.8 3.1 

2,3,7,8-TCDF 0.4 0.5 0.5 0.6 0.7 0.4 0.7 0.3 0.6 0.5 0.7 0.6 

OCDF 0.3 0.3 0.3 0.3 0.2 0.2 0.6 0.1 0.8 0.2 0.5 <LOQ 

Sum 10 PCDFs 4.5 4.4 4.7 5.7 5.7 5.9 7.1 4.6 7.9 5.3 8.8 10.6 

PCDFs WHO1998-TEQ LB 0.8 0.7 0.9 1.0 1.2 1.1 1.2 0.9 1.0 1.0 1.2 2.1 

PCDFs WHO1998-TEQ UB 0.8 0.8 0.9 1.0 1.2 1.1 1.2 0.9 1.0 1.0 1.2 2.1 

PCDFs WHO2005-TEQ LB 0.6 0.5 0.6 0.7 0.8 0.8 0.8 0.6 0.7 0.7 0.9 1.4 

PCDFs WHO2005-TEQ UB 0.6 0.5 0.6 0.7 0.8 0.8 0.8 0.6 0.7 0.7 0.9 1.4 

Toxaphene (ng/g fat) 

Parlar 26 <LOQ <LOQ <LOQ 0.5 <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ 

Parlar 50 <LOQ <LOQ <LOQ 0.9 <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ 0.7 

Parlar 62 <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ 
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Milk Country Fiji Kiribati Tonga Samoa Tuvalu Palau 
Solomon 

Islands 
Niue 

Marshall 

Islands 

POPs Year 2002 2006 2011 2006 2011 2008 2011 2011 2011 2011 2011 2011 

 

NEW POPs 

(ng/g fat) 

 

Alpha-HBCD - - <LOQ <LOQ - 1.5 - 0.7 - - - - 

Alpha-HCH <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ 

BDE 100 1.4 0.6 0.2 0.4 - 3.2 - 0.2 - - - - 

BDE 153 0.9 0.4 0.3 0.6 - 3.4 - 0.6 - - - - 

BDE 154 0.3 0.06 <LOQ 0.05 - 0.4 - 0.01 - - - - 

BDE 17 0.002 <LOQ 0.04 <LOQ - 0.1 - 0.02 - - - - 

BDE 28 0.3 0.3 0.1 0.3 - 1.2 - 0.2 - - - - 

BDE 47 3.9 3.0 1.0 2.0 - 15.2 - 1.2 - - - - 

BDE 99 0.6 0.9 0.3 0.5 - 3.7 - 0.3 - - - - 

Beta-HBCD - - <LOQ <LOQ - <LOQ - 0.1 - - - - 

Beta-HCH 5.8 2.7 2.2 6.1 <LOQ 1.3 2.0 1.8 2.8 4.9 2.6 2.6 

Endosulfan I (alpha) <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ 

Endosulfan II (beta) <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ 

Endosulfan SO4 <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ 

Gamma-HBCD - - <LOQ <LOQ - 0.1 - <LOQ - - - - 

Gamma-HCH 6 0.7 1.8 4.6 <LOQ 0.5 2.0 <LOQ <LOQ 0.7 <LOQ <LOQ 

PBB 153 - - <LOQ - <LOQ - 1.6 <LOQ - - - <LOQ 

PeCBz - - <LOQ - <LOQ - 0.5 <LOQ - - - <LOQ 
 

2. <LOQ - less than the limit of quantification 2. ND - Not Detected 3. (-) - Not Analysed  

 

Reference: GMP Data Warehouse (http://www.pops-gmp.org/) 
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Annex F     

Detail information on human blood concentration in the region 

 

F.1  Japan 

 

Table F.1–1  Human blood concentration of PCDD/PCDF and dl-PCB in Japan (pg-TEQ/g fat) 

Survey Year (FY) 2002 2003 2004 2005 2006 2007 

Region/District 
5 regions/ 

14 district  

5 regions/ 

15 district  

5 regions/ 

15 district  

5 regions/ 

15 district  

5 regions/ 

15 district  

5 regions/ 

15 district  

No. of donor 259 272 264 288 291 282 

Age 
Average 44.4 41.7 45.2 44.3 43 44.2 

Range 16-72 15-69 15-70 15-70 15-72 15-69 

PCDD+PCDF 
Median 12 11 11 10 8.9 9.6 

Range 0.44-52 2.2-46 0.57-53 0.40-54 0.79-61 0.65-63 

dl-PCB 
Median 6.5 5.3 5.2 6.3 4.9 5.9 

Range 0.061-59 0.042-51 0.064-48 0.087-45 0.013-34 0.075-61 

PCDD+PCDF+dl-PCB 
Median 19 17 16 17 14 16 

Range 0.96-95 2.7-97 0.64-85 1.5-75 0.82-67 1.6-120 

        

Survey Year (FY) 2008 2009 2010 2011 2012 
 

Region/District 
5 regions/ 

15 district  

5 regions/ 

10 district  

5 regions/ 

10 district  

2 regions/ 

3 district  

2 regions/ 

3 district   

No. of donor 257 178 174 86 84 
 

Age 
Average 47.6 46.3 44.5 50.1 49.3 

 
Range 17 - 70 18 - 76 16 - 70 40 - 62 36 - 63 

 

PCDD+PCDF 
Median 10 8.0  6.1 9.2 5.5 

 
Range 0.37 - 53 0.98 - 37 0.040 - 33 0.75 - 28 0.37 - 22 

 

dl-PCB 
Median 6.9 5.9 4.2 5.2 3.2 

 
Range 0.067 - 81 0.13 - 37 0.047 - 51 0.072 - 36 0.054 - 18 

 

PCDD+PCDF+dl-PCB 
Median 17 14 11 14 9.0  

 
Range 0.43 - 130 1.1 - 59 0.10 - 82 0.83 - 56 0.42 - 40 

 
Note 1: TEQ is calculated with WHO-TEF 2006. 

Note 2: Calculated as 0 for the data below the quantification limit  

Reference: Ministry of the Environment, Japan. “Survey on accumulation and exposure of Dioxins.” 

http://www.env.go.jp/chemi/dioxin/chosa/yasei.html (only in Japanese) 

 

Table F.1–2  Human blood concentration of PFOS in Japan (ng/mL) 

Survey Year (FY) FY 2008 FY 2009 FY 2010 FY 2011 

Region/District 
5 regions/ 

15 district 

5 regions/ 

10 district 

5 regions/ 

10 district 

2 regions/ 

3 district 

No. of donor 257 178 174 86 

Age 
Average 47.6 46.3 44.5 - 

Range 17 - 70 18 - 76 16 - 70 - 

PFOS 
Median 6.5 5.8 4.5 4.8 

Range 1.5 - 81 0.73 - 150 1.0 - 71 1.5 - 17 

Note 1: Calculated as 0 for the data below the quantification limit 

Reference: Ministry of the Environment, Japan. “Survey on accumulation and exposure of Dioxins.” 

http://www.env.go.jp/chemi/dioxin/chosa/yasei.html (only in Japanese) 
 

http://www.env.go.jp/chemi/dioxin/chosa/yasei.html
http://www.env.go.jp/chemi/dioxin/chosa/yasei.html
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Table F.1–3 Human blood concentration of POPs in Japan (pg/g fat; Chlordecone and HBCDs are in 

ng/g fat) 

Survey Year  FY 2011  Survey Year 
 

FY 2011 

Substance  Median Range  
Substance  

Median Range 

PCBs MoCBs N.D. N.D.-430  
Toxaphene parlar-26 790 N.D.-3500 

 

DiCBs 100 N.D.-800  

 

parlar-50 1100 N.D.-4300 

 

TrCBs 920 210-3700  

 

parlar-62 N.D. N.D.-3400 

 

TeCBs 6400 650-33000  Mirex 
 

1800 400-6600 

 

PeCBs 18000 1900-140000  
PBDEs TeBDEs 520 180-1100 

 

HxCBs 87000 12000-670000  

 

PeBDEs 210 N.D.-870 

 

HpCBs 62000 10000-520000  

 

HxBDEs 800 0-2600 

 

OcCBs 13000 2600-110000  

 

HpBDEs All N.D. 
 

 

NoCBs 1300 370-6600  

 

OcBDEs 300 N.D.-3400 

 

DeCBs 630 220-2500  

 

NoBDEs N.D. N.D.-2000 

 

Total PCBs 190000 31000-1400000  

 

DeBDEs 700 N.D.-5100 

DDTs o,p’-DDD N.D. N.D.-500  

 

Total PBDEs 2600 500-8600 

 

p,p’-DDD 730 N.D.-5000  Pentachlorobenzene 
 

300 40-1500 

 

o,p’-DDE 200 N.D.-1100  
HCHs α-HCH 120 N.D.-1200 

 

p,p’-DDE 120000 17000-1000000  

 

β-HCH 27000 2800-240000 

 

o,p’-DDT 600 N.D.-4500  

 

γ-HCH N.D. N.D.-1000 

 

p,p’-DDT 6100 1100-29000  

 

δ-HCH All N.D. 
 

Chlordane cis -Chlordane 100 N.D.-800  Chlordecone 
 

N.D. N.D.-1.0 

 

trans -Chlordane N.D. N.D.-400  HBB 
 

N.D. N.D.-700 

 

Oxychlordane 10000 1600-43000  
HBCDs α-HBCD N.D. N.D.-10 

 

cis -Nonachlor 3700 600-29000  

 

β-HBCD All N.D. 
 

 

trans -Nonachlor 23000 3000-110000  

 

γ-HBCD N.D. N.D.-3.4 

Aldrin 
 

All N.D. 
 

 

 

δ-HBCD All N.D. 
 

Deldrin 
 

3200 1300-40000  

 

ε-HBCD All N.D. 
 

Endrin 
 

All N.D. 
 

 Endosulfan α- Endosulfan 1300 N.D.-3700 

HCB 
 

14000 3400-39000  

 

β- Endosulfan N.D. N.D.-1200 

Heptachlor Heptachlor All N.D. 
 

 

 

cis -Heptachloro 
epoxide 

1800 600-6500 
 

 

trans 

-Heptachloro 
epoxide 

All N.D. 
 

 

Note 1: Calculated as 0 for the data below the quantification limit 

Note 2: Surveyed in 2 regions/3 district. Number of donor was 86. 

Reference: Ministry of the Environment, Japan. “Survey on accumulation and exposure of Dioxins.” 

http://www.env.go.jp/chemi/dioxin/chosa/yasei.html (only in Japanese) 
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Table F.1–4  Long-term exposure trend of serum PFOS and PFOA (μg/L) 

 
Reference: Harada K. et al. (2004). The Influence of Time, Sex and Geographic Factors on Levels of Perfluorooctane Sulfonate and 

Perfluorooctanoate in Human Serum over the Last 25 years. Journal of Occupational Health, 46 (2), 141-147. 

 

Table F.1–5  Concentrations of PFOS in maternal plasma from 2003-2011 (ng/mL) 

 
 

a Age-adjusted concentrations were evaluated for age of 30.32 years by analysis of covariance. 
b SD: standard deviation 

c The liner regressions for temporal trend by sample collection year from 2003 to 2011. 

Reference: Kishi R. et al. (2013). Temporal trend of Concentrations of PFCs in maternal plasma: FY2003-2011 Health and Labour Sciences Research 
Grants (Research Project on Risk of Chemical Substances), 27-39 
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Annex G     

Detail information on concentration of PFOS in water in the region 

 

G.1  China 
 

Table G.1–1  Perfluorinated chemical concentrations (ng/L) in the water samples from the Bohai 

Sea and the Huanghai Sea  

 
Huanghai Sea 

LN0214 LN0212 LN0211 LN0206 LN0220 

PFOS ND ND ND ND ND 

PFOA 0.46  0.18 0.6  0.17 0.59  

 
Bohai Sea 

LN0201 LN0208 TJ13 TJ17 TJ14 

PFOSa ND ND ND ND ND 

PFOAb 3.66  2.29  28.1  11.4  12.2  
ND = not detected 

a Detection limit for PFOS = 0.3 ng/L, b detection limit for PFOA = 0.1 ng/L 

 

Table G.1–2  Perfluorinated chemical concentrations (ng/L) in the water samples from Qinghaihu 

Lake and Taihu Lake  

 
Qinghaihu Lake Taihu Lake 

QH-B QH-D QH-E XSX PTS JSN 

PFOSa ND ND ND 32.9  31.0  31.7  

PFOAb ND ND ND 44.6  47.2  40.4  

ND = not detected 
a Detection limit for PFOS = 0.3 ng/L, b detection limit for PFOA =0.1 ng/L 
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Table G.1–3  PFOS concentrations in marine water samples from the Hong Kong SAR 

Station Sampling Date 
Sampling 

Time 

Depth-averaged 

temperature (°C) 

Depth-averaged 

salinity (‰) 

PFOS concentration 

(ng/L) 

DM1 11-Nov-2011 11:45 22.4a 17.7a ND* 

DM5 11-Nov-2011 12:50 24.8 32 ND 

JM3 02-Dec-2011 11:15 22.2 32.1 ND 

MM13 18-Nov-2011 13:40 23.4 32.6 ND 

NM2 16-Nov-2011 11:10 24.6 31.7 ND 

SM18 09-Nov-2011 12:25 25 33.1 ND 

TM2 23-Nov-2011 10:35 21.9b 27.1b ND 

TM7 23-Nov-2011 12:23 23.5 31 ND 

VM12 01-Dec-2011 11:40 23.3 32 ND 

VM5 14-Nov-2011 12:30 not measured not measured ND 

 

DM1 27-Nov-2013 12:30 not measured not measured 5 

DM5 20-Nov-2013 12:30 not measured not measured ND 

JM3 7-Dec-2013 10:00 20.9 32.7 ND 

MM13 4-Dec-2013 13:00 22.3 33.7 ND 

NM2 5-Dec-2013 11:10 21 32.4 ND 

SM18 25-Nov-2013 12:30 22.5 32.6 ND 

TM2 21-Nov-2013 11:05 23.5b 30.9b ND 

TM7 21-Nov-2013 12:25 23.2 31.4 ND 

VM12 2-Dec-2013 12:30 not measured not measured ND 

VM5 2-Dec-2013 11:20 21.4 32.4 ND 

      
* ND < 2.0 ng/L 

a Surface water (1 m below the surface) results only 

b Average results for the surface (1 m below the surface) and bottom (1 m above the sea floor) water 

 

Table G.1–4  Perfluorinated Chemicals concentrations (ng/L) in the marine water samples from the 

Macao SAR 

 2010 2012–2013 

PFOA 
1.13 

(0.260–4.54) 

1.13 

(0.0340–2.46) 

PFOS 
1.23 

(ND–5.02) 

2.13 

(0.0170–7.56) 

ND <0.001 ng/L 
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G.2  Japan 

 

Table G.2–1  Water concentrations of PFOS and PFOA in Japan (pg/L) 

FY 2009 2010 2011 2012 

PFOS 
580 

(tr(26)-14000) 

380 

(tr(37)-230000) 

360 

(tr(20)-10000) 

510 

(39-14000) 

PFOA 
1300 

(250-31000) 

2400 

(190-23000) 

1700 

(380-50000) 

1100 

(240-26000) 
Reference: Ministry of the Environment, Japan. “Chemicals in Environment.” (http://www.env.go.jp/chemi/kurohon/en/; (Access on July 2014)) 

 

 
Note: Survey was conducted in FY 2012. 

Reference: Ministry of the Environment, Japan. “Marine Environmental Monitoring Survey.” 

 

Figure G.2–1  Concentrations of PFOS (pg/L) in water around Japan 
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G.3  Korea (Republic of) 

 
Table G.3–1 Concentrations of PFOS in rivers and lakes in Republic of Korea (ng/L) 

From: United Nations University Institute for Advanced Study of Sustainability Program 

“Environmental Monitoring and Governance in the Asian Coastal Hydrosphere” 

Surface water type Longitude Latitude Site type 
Potential 

source type 
Year 

PFOS 

(ng/L) 

Fresh water – lake 128.0038 36.994125 Rural None 2013 0.63  

Fresh water – river 127.55218 37.36601 Rural Agricultural 2013 1.31  

Fresh water – lake 127.29459 37.513263 Rural Municipal 2013 1.74  

Fresh water – lake 128.77693 36.586992 Urban Municipal 2013 0.91  

Fresh water – river 128.47327 35.813228 Urban Municipal 2013 11.08  

Fresh water – river 128.43251 35.708153 Urban Municipal 2013 6.85  

Fresh water – river 128.99533 35.288811 Urban Municipal 2013 3.67  

Fresh water – lake 127.00155 35.401447 Rural None 2013 0.12  

Fresh water – river 126.82925 35.140972 Urban Municipal 2013 10.78  

Fresh water – river 126.70943 35.002553 Urban Municipal 2013 11.33  

Fresh water – channel 127.71645 37.799519 Rural Agricultural 2013 0.22  

Fresh water – channel 127.71645 34.989422 Rural Agricultural 2013 ND 

Fresh water – channel 127.79675 34.999206 Rural Agricultural 2013 ND 

Fresh water – channel 127.92944 35.026986 Rural Agricultural 2013 0.23  

Fresh water – channel 128.81113 35.026986 Rural Agricultural 2013 0.51  

Fresh water – channel 126.68929 34.834744 Rural Agricultural 2013 0.45  

Fresh water – lake 127.00155 35.401447 Rural None 2014 0.20  

Fresh water – river 126.82925 35.140972 Urban Municipal 2014 33.17  

Fresh water – river 126.70943 35.002553 Urban Municipal 2014 8.19  

Fresh water – lake 127.4799 36.478058 Rural None 2014 ND 

Fresh water – river 127.13841 36.459411 Urban Municipal 2014 2.80  

Fresh water – river 127.00774 36.154 Urban Municipal 2014 7.67  

Fresh water – lake 128.77693 36.586992 Urban Municipal 2014 1.03  

Fresh water – river 128.39916 36.111105 Urban Municipal 2014 0.64  

Fresh water – river 128.39684 35.998936 Urban Municipal 2014 1.08  

Fresh water – river 128.5094 35.891433 Urban Municipal 2014 6.40  

Fresh water – river 128.58534 35.9076 Urban Municipal 2014 14.31  

Fresh water – river 128.87392 35.929664 Urban Municipal 2014 0.14  

Fresh water – river 128.47327 35.813228 Urban Municipal 2014 8.79  

Fresh water – river 128.43251 35.708153 Urban Municipal 2014 3.29  

Fresh water – river 128.39282 35.621078 Rural Municipal 2014 4.53  

Fresh water – river 128.35903 36.526389 Rural Municipal 2014 2.94  

Fresh water – river 128.47429 35.383031 Urban Municipal 2014 2.33  

Fresh water – river 128.82198 35.383158 Rural Municipal 2014 3.09  

Fresh water – river 126.70943 35.002553 Urban Municipal 2014 3.07  

Fresh water – river 128.98981 35.207175 Urban Municipal 2014 9.45  

Fresh water – river 128.97171 35.196256 Urban Municipal 2014 3.56  
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Figure G.3–1 Map of sampling sites of PFOS in Republic of Korea 

 

 

G.4  Philippines 

 

Table G.4–1 Concentrations of PFOS in rivers and reservoirs in Philippines (ng/L) 

From: United Nations University Institute for Advanced Study of Sustainability Program 

“Environmental Monitoring and Governance in the Asian Coastal Hydrosphere” 

Surface water type Longitude Latitude Site type 
Potential 

source type 
Year 

PFOS 

(ng/L) 

Fresh water – reservoir 121.0892  14.2103  Urban Industrial 2013 0.84 

Fresh water – reservoir 121.1277  14.1750  Urban Industrial 2013 1.281 

Fresh water – reservoir 120.8674  14.4198  Urban Industrial 2013 4.18 

Fresh water – reservoir 120.9310  14.2823  Urban Industrial 2013 0.387 

Fresh water – river 120.8687  14.4255  Urban Industrial 2013 2.784 

Fresh water – river 120.9460  14.2989  Urban Industrial 2013 1.513 

Fresh water – river 120.9310  14.5974  Urban Industrial 2013 1.445 

Fresh water – river 121.0470  14.5696  Urban Industrial 2013 1.025 

Fresh water – river 121.0808  14.6288  Urban Industrial 2013 1.573 
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G.5  Thailand 

 

Table G.5–1 Concentrations of PFOS in rivers, channels and coastal seawaters in Thailand (ng/L) 

From: United Nations University Institute for Advanced Study of Sustainability Program 

“Environmental Monitoring and Governance in the Asian Coastal Hydrosphere” 

Surface water type Longitude Latitude Site type 
Potential 

source type 
Year 

PFOS 

(ng/L) 

Fresh water-river 100.5137  13.8126  Urban Industrial 2013 11.1 

Fresh water-river 100.5789  14.3447  Urban Industrial 2013 ND 

Fresh water-river 100.5874  13.6003  Urban Industrial 2013 18.9 

Fresh water-river 100.5960  13.6000  Urban Industrial 2013 17.9 

Fresh water-river 100.1873  18.8019  Urban Industrial 2013 ND 

Fresh water-river 100.2807  13.5510  rural none 2013 6.6 

Fresh water-river 99.8239  13.5382  rural none 2013 ND 

Fresh water-river 99.9886  13.3811  rural none 2013 6.9 

Fresh water-river 101.0673  13.6726  rural none 2013 18.7 

Fresh water-channel 99.0439  18.6088  rural Industrial 2013 3.2 

Fresh water-channel 99.0266  18.6088  rural Industrial 2013 5.2 

Fresh water-channel 99.0303  18.5973  rural Industrial 2013 ND 

Fresh water-channel 99.0097  18.5799  rural Industrial 2013 3.3 

Fresh water-channel 101.1257  14.7163  rural Industrial 2013 21.4 

Fresh water-channel 100.5450  13.6273  rural Industrial 2013 50.5 

Fresh water-channel 100.7824  13.5593  Urban Industrial 2013 116.4 

Fresh water-channel 100.6559  13.5217  Urban Industrial 2013 116.5 

Fresh water-channel 100.5326  13.5748  Urban Industrial 2013 26.8 

Marine water-Coastal 99.9959  12.8153  rural none 2013 3.5 

Marine water-Coastal 102.2181  12.4392  rural none 2013 7.2 

Marine water-Coastal 102.3920  12.1704  rural none 2013 13.8 

Marine water-Coastal 100.9758  13.3671  urban none 2013 5.9 

Marine water-Coastal 101.2788  14.6776  rural Industrial 2013 ND 

Marine water-Coastal 101.2591  12.6634  rural Industrial 2013 3.2 

Marine water-Coastal 101.1757  12.6700  rural Industrial 2013 8.3 

Fresh water-river 100.5137  13.8126  Urban Industrial 2013 15.5 

Fresh water-river 100.5789  14.3447  Urban Industrial 2013 5.5 

Fresh water-river 100.5874  13.6003  Urban Industrial 2013 53.5 

Fresh water-river 100.5960  13.6000  Urban Industrial 2013 20.2 

Fresh water-river 100.1873  18.8019  Urban Industrial 2013 2.9 

Fresh water-river 100.2807  13.5510  rural none 2013 26.6 

Fresh water-river 99.8239  13.5382  rural none 2013 6.7 

Fresh water-river 99.9886  13.3811  rural none 2013 10.1 

Fresh water-river 101.0673  13.6726  rural none 2013 7.7 

Fresh water-channel 99.0439  18.6088  rural Industrial 2013 ND 

Fresh water-channel 99.0266  18.6088  rural Industrial 2013 2 

Fresh water-channel 99.0303  18.5973  rural Industrial 2013 2.8 

Fresh water-channel 99.0097  18.5799  rural Industrial 2013 9.7 

Fresh water-channel 101.1257  14.7162  rural Industrial 2013 26.4 

Fresh water-channel 100.5450  13.6273  rural Industrial 2013 22.8 

Fresh water-channel 100.7824  13.5593  Urban Industrial 2013 33.8 

Fresh water-channel 100.6559  13.5217  Urban Industrial 2013 434.5 

Fresh water-channel 100.5326  13.5748  Urban Industrial 2013 73.6 

Marine water-Coastal 99.9959  12.8153  rural none 2013 ND 

Marine water-Coastal 102.2183  12.4392  rural none 2013 ND 

Marine water-Coastal 102.3920  12.1704  rural none 2013 ND 

Marine water-Coastal 100.9758  13.3671  urban none 2013 16.7 

Marine water-Coastal 101.2788  14.6776  rural Industrial 2013 25.6 

Marine water-Coastal 101.2591  12.6634  rural Industrial 2013 22.6 

Marine water-Coastal 101.1757  12.6700  rural Industrial 2013 729.2 
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Table G.5–2 Concentrations of PFOS in Chao Phraya river in Thailand (ng/L) 

  PFOS (ng/L) 

Site Name Average Ranges (min-max) 

CH13 1.44 (1.05–1.84) 

SubBKC 0.44 (0.16–0.95) 

CH12 0.77 (<LOQ–1.43) 

CH11 1.62 (1.46–1.78) 

SubBNC 0.58 (<LOQ–1.32) 

SubMOC 0.3 (0.10–0.46) 

SubBYC 0.35 (<LOQ–0.54) 

CH10 0.7 (0.07–1.26) 

CH09 1.72 (1.43–2.01) 

CH08 0.84 (<LOQ–2.00) 

SubDKC 0.25 (0.04–0.48) 

CH07 2.15 (1.73–2.58) 

SubLLC 0.34 (<LOQ–0.58) 

CH05 2.41 (0.06–7.81) 

SubPKC 5.58 (1.45–9.71) 

CH04 2.09 (1.74–2.44) 

SubSRC 8.49 (2.13–20.05) 

CH03 1.27 (0.06–2.8) 

CH02 1.94 (1.68–2.21) 

SubBPC 1.22 (<LOQ–2.1) 

CH01 1.25 (0.08–2.85) 

 

Ref: Boontanon et al. (2013) Occurrence of perfluorooctane sulfonate in the water environment of Bangkok, Thailand, J. 

Environ. Eng., 139, 588-593.
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G.6  Pacific Countries 
 

Table G.6–1  Concentrations of PFOS, PFHS, PFNA, and PFOA in coastal and open ocean water 

samples from the Pacific and Atlantic Oceans (pg/L) 

Location                                                                                          Na PFOS 

Tokyo Bay 8 338–57,700 

Offshore of Japan 4 40–75 

Coastal area of Hong Kong 12 70–2600 

Coastal area of China 14 23–9680 

Coastal area of Korea 10 39–2530 

Sulu Sea (surface water) 3 <17–109 

Sulu Sea (deep water; 1000–3000 m) 2 <17–24 

South China Sea 2 8–113 

Western Pacific Ocean 2 54–78 

Central to Eastern Pacific Ocean (surface 

water) 

12 1.1–20 

Central to Eastern Pacific Ocean (deep 

water; 4000–4400 m) 

2 3.2–3.4 

North Atlantic Ocean 9 8.6–36 

Mid Atlantic Ocean 7 37–73 

n.a. = not analyzed. 
a Number of samples analyzed. 

Reference: Yamashita N. et al. (2005). A global survey of perfluorinated acids in oceans. Marine Pollution Bulletin, 51, 658–668. 
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Annex H   
Detail information on concentration in other media in the region 

 

H.1  Water 

 

Table H.1–1  Water concentrations of initial POPs in Japan (pg/L) 

FY 2006 2007 2008 2009 2010 2011 2012 

Total PCBs 

 

200 

(15-4300) 

140 

(12-2700) 

250 

(27-4300) 

170 

(14-3900) 

99 

(nd-2200) 

130 

(16-2100) 

280 

(72-6500) 

HCB 

 

tr(12) 

(nd-190) 

14 

(tr(4)-190) 

13 

(4-480) 

17 

(2.4-180) 

tr(8) 

(nd-120) 

12 

(tr(3)-140) 

23 

(8.1-330) 

Aldrin 

 

nd 

(nd-4.4) 

tr(0.6) 

(nd-9.5) 

tr(0.7) 

(nd-21) 

0.9 

(nd-22) 
- 

xx 

(xx-xx) 
- 

Deldrin 

 

32 

(6-800) 

36 

(3.1-750) 

37 

(3.6-450) 

32 

(2.7-650) 
- 

38 

(2.1-300) 
- 

Endrin 

 

3.5 

(nd-26) 

3.4 

(nd-25) 

4 

(nd-20) 

2.3 

(nd-67) 
- 

4.6 

(nd-71) 
- 

DDT p ,p' -DDT 
9.2 

(tr(1.6)-170) 

9.1 

(nd-670) 

11 

(nd-1200) 

8.4 

(0.81-440) 

7.6 

(tr(1.0)-7500) 
- - 

 
p ,p' -DDE 

24 

(tr(4)-170) 

23 

(tr(2)-440) 

28 

(2.5-350) 

23 

(3.4-240) 

12 

(2.4-1600) 
- - 

 
p ,p' -DDD 

17 

(2.0-99) 

12 

(tr(1.5)-150) 

20 

(2.0-850) 

13 

(1.4-140) 

10 

(1.6-970) 
- - 

 
o ,p' -DDT 

2.4 

(0.51-52) 

tr(2.2) 

(nd-86) 

3.0 

(nd-230) 

2.4 

(0.43-100) 

tr(1.2) 

(nd-700) 
- - 

 
o ,p' -DDE 

tr(1.4) 

(nd-210) 

tr(1.1) 

(nd-210) 

1.8 

(nd-260) 

1.1 

(nd-140) 

0.65 

(tr(0.13)-180) 
- - 

 
o ,p' -DDD 

3.3 

(nd-39) 

3.9 

(tr(0.3)-41) 

7.2 

(nd-170) 

3.8 

(0.44-41) 

3.8 

(tr(0.5)-170) 
- - 

Chlordane 
cis 

-Chlordane 

26 

(5-440) 

22 

(nd-680) 

29 

(2.9-480) 

26 

(4.4-710) 

14 

(nd-170) 

16 

(3.8-500) 

37 

(10-350) 

 

trans 

-Chlordane 

16 

(tr(4)-330) 

20 

(nd-580) 

22 

(3-420) 

18 

(3.0-690) 

tr(11) 

(nd-310) 

13 

(3.2-470) 

33 

(12-300) 

 
Oxychlordane 

tr(2.4) 

(nd-18) 

nd 

(nd-41) 

1.9 

(nd-14) 

1.9 

(nd-19) 

1.3 

(nd-45) 

1.8 

(nd-34) 

2.3 

(nd-17) 

 

cis 

-Nonachlor 

5.6 

(1.0-83) 

6.1 

(nd-210) 

5.9 

(0.9-130) 

5.5 

(1.4-210) 

3.9 

(tr(0.9)-40) 

4.3 

(0.8-130) 

5.9 

(1.1-58) 

 

trans 

-Nonachlor 

16 

(3.2-310) 

17 

(tr(2)-540) 

17 

(1.9-340) 

17 

(2.7-530) 

11 

(nd-93) 

12 

(2.6-480) 

26 

(7.9-210) 

Heptachlor Heptachlor 
nd 

(nd-6) 

nd 

(nd-5.2) 

nd 

(nd-4.6) 

nd 

(nd-17) 

nd 

(nd-43) 

nd 

(nd-22) 
- 

 

cis 

-Heptachloro 

epoxide 

6.6 

(1.1-47) 

5.8 

(tr(0.9)-120) 

5.0 

(nd-37) 

4.2 

(0.8-72) 

3.9 

(0.7-710) 

5.8 

(0.7-160) 
- 

 

trans 

-Heptachloro 

epoxide 

nd 

(nd-nd) 

nd 

(nd-tr(0.9)) 

nd 

(nd-nd) 

nd 

(nd-nd) 

nd 

(nd-8.0) 

nd 

(nd-2.8) 
- 

Toxaphene Parlar-26 
nd 

(nd-nd) 

nd 

(nd-nd) 

nd 

(nd-nd) 

nd 

(nd-nd) 
- - - 

 
Parlar-50 

nd 

(nd-nd) 

nd 

(nd-nd) 

nd 

(nd-nd) 

nd 

(nd-nd) 
- - - 

 
Parlar-62 

nd 

(nd-nd) 

nd 

(nd-nd) 

nd 

(nd-nd) 

nd 

(nd-nd) 
- - - 

Mirex 
 

nd 

(nd-0.07) 

nd 

(nd-tr(0.5)) 

nd 

(nd-0.7) 

nd 

(nd-0.5) 
- 

nd 

(nd-0.8) 
- 

Reference: Ministry of the Environment, Japan. “Chemicals in Environment.” (http://www.env.go.jp/chemi/kurohon/en/; (Access on July 2014)) 
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Table H.1–2  Water concentrations of new POPs in Japan (pg/L) 

FY 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

HCH α -HCH 
76 

(1.9-6500) 

120 

(13-970) 

145 

(13-5700) 

81 

(16-660) 

90 

(25-2100) 

73 

(13-720) 

75 

(9-1100) 

73 

(14-560) 

75 

(14-1400) 

60 

(11-1000) 

56 

(9.5-2200) 

 
β -HCH 

180 

(24-1600) 

240 

(14-1700) 

250 

(31-3400) 

170 

(25-2300) 

160 

(42-2000) 

150 

(18-1300) 

150 

(15-1800) 

150 

(18-1100) 

160 

(33-2500) 

120 

(28-840) 

130 

(17-820) 

 
γ -HCH 

- 90 

(32-370) 

76 

(21-8200) 

40 

(tr(8)-250) 

43 

(tr(9)-460) 

32 

(5.2-290) 

32 

(4-340) 

26 

(5.1-280) 

22 

(tr(5)-190) 

20 

(3-170) 

21 

(3.0-440) 

 
δ -HCH 

- 14 

(tr(1.1)-200) 

29 

(tr(1.4)-670) 

nd 

(nd-62) 

18 

(2.2-1000) 

9.7 

(tr(0.7)-720) 

10 

(tr(1.1)-1900) 

11 

(tr(0.7)-450) 

17 

(0.9-780) 

8.9 

(0.7-300) 

6.7 

(tr(0.5)-220) 

Pentachlorobenzene 
 

- - - - - nd 

(nd-nd) 

- 
- 

5 

(tr(1)-100) 

11 

(2.6-170) 

11 

(3-170) 

PBDE  

(Br: 4 – 10) 
TeBDE 

- - - - - - - 16 

(nd-160) 

nd 

(nd-390) 

10 

(nd-180) 

tr(3) 

(nd-22) 

 
PeBDE 

- - - - - - - 12 

(nd-87) 

tr(1) 

(nd-130) 

4 

(nd-180) 

tr(1) 

(nd-20) 

 HxBDE 
- - - - - - - tr(0.7) 

(nd-18) 

nd 

(nd-51) 

nd 

(nd-39) 

nd 

(nd-7) 

 
HpBDE 

- - - - - - - nd 

(nd-40) 

nd 

(nd-14) 

nd 

(nd-14) 

nd 

(nd-10) 

 
OcBDE 

- - - - - - - 3.9 

(nd-56) 

tr(2) 

(nd-69) 

3 

(nd-98) 

nd 

(nd-35) 

 
NoBDE 

- - - - - - - tr(38) 

(nd-500) 

tr(13) 

(nd-620) 

24 

(nd-920) 

tr(19) 

(nd-320) 

 
DeBDE 

- - - - - - - tr(220) 

(nd-3400) 

tr(200) 

(nd-13000) 

140 

(nd-58000) 

tr(320) 

(nd-12000) 

Chlordecone 
 

- - - - - - - 
- 

nd 

(nd-1.6) 

nd 

(nd-0.7) 
- 

HBB  
 - - - - - - - nd 

(nd-nd) 

nd 

(nd-nd) 
- 

Endosulfan Endosulfans 
- - - - - - - 

- - 
nd 

(nd-450) 

nd 

(nd-tr(32)) 

 
α - Endosulfan 

- - - - - - - 
- - 

nd 

(nd-180) 

nd 

(nd-30) 

 
β - Endosulfan 

- - - - - - - 
- - 

nd 

(nd-270) 

nd 

(nd-tr(12)) 
Reference: Ministry of the Environment, Japan. “Chemicals in Environment.” (http://www.env.go.jp/chemi/kurohon/en/; (Access on July 2014)) 
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Table H.1–3  Water concentrations of PCDD/PCDF and dl-PCB in Japan (pg-TEQ/L) 

FY 1998 1999 2000 2001 2002 2003 2004 2005 

Average 0.5 0.24 0.31 0.25 0.24 0.24 0.22 0.21 

Range 
0.065 - 

13 

0.054 - 

14 

0.012 - 

48 

0.0028 - 

27 

0.010 - 

2.7 

0.020 - 

11 

0.0069 - 

4.6 

0.0070 - 

5.6 

(Number of sites) (204) (568) (2,116) (2,213) (2,207) (2,126) (2,057) (1,912) 

         

FY 2006 2007 2008 2009 2010 2011 2012  

Average 0.21 0.21  0.20  0.19 0.19 0.19 0.20  

Range 
0.014 - 

3.2 

0.0097 - 

3.0 

0.013 - 

3.0 

0.011 - 

3.1 

0.010 - 

2.1 

0.012 - 

3.4 

0.0084 - 

2.6 

 

(Number of sites) (1,870) ( 1,818 ) ( 1,700 ) ( 1,617 ) ( 1,610 ) ( 1,594 ) (1,571)  

Note 1: I-TEF(1988) had been used for the calculation of toxicity equivalent until FY 1998, WHO-TEF(1998) has been used from FY 1999 to FY 

2007, and WHO-TEF(2006) has been used after FY 2008. 

Note 2: In principle, the toxicity equivalent is calculated by using the value of 1/2 of the detection limit, when the measured value of each isomer is 

below the detection limit. 

Reference: Ministry of the Environment, Japan. Environmental Survey of Dioxins. 

http://www.env.go.jp/press/press.php?serial=17911 

 

 

  
Reference: Ministry of the Environment, Japan. “Marine Environmental Monitoring Survey.” 

 

Figure H.1–1  Map of sampling sites for Marine Environmental Monitoring Survey, Japan 
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Table H.1–4  PCB concentration in water of Japan Marine Environment (ng/L) 

 

FY2000 FY2005    FY2012   

A-1 ND <0.02   E-1 4.5   

A-2 ND 0.05   E-2 0.35   

A-3 ND 0.07   E-4 0.42   

A-4 ND <0.02   E-LS 0.26   

A-5 ND 0.07   E-5 0.12   

A-6 ND -   E-6 0.85   

A-7 ND -   E-7 0.30   

 
FY1999 FY2002 FY2008   FY1998 FY2001 FY2003 

B-1 0.11 0.22  -  F-1 <0.03 (0.02) (0.02) 

B-2 (0.08) 0.18  -  F-2 (0.04) 0.09 (0.05) 

B-3 N.D 0.08  -  F-3 (0.06) (0.03) (0.05) 

B-4 (0.06) (0.04) 0.11  F-4 <0.03 (0.04) (0.05) 

B-5 (0.05) (0.06) -  F-5 <0.03 <0.02 0.08 

B-6 (0.08) (0.06) -  F-6 <0.03 (0.03) 0.10 

B-7 (0.07) 0.08  0.1  F-7 (0.04) (0.03) 0.07 

B-8 (0.04) (0.06) -   FY1998 FY1999 FY2002 

 
FY1998 FY2000 FY2003  G-1 - (0.04) 0.21  

C-1 - 0.19 0.17  G-2 - N.D (0.04) 

C-2 - 0.15 (0.06)  G-3 (0.05) N.D 0.08  

C-3 (0.05) 0.12 (0.05)  G-4 (0.04) N.D 0.10  

C-4 <0.03 (0.03) <0.03  G-5 (0.05) N.D 0.08  

C-5 (0.03) <0.03 (0.04)  G-6 <0.03 N.D 0.09  

C-6 <0.03 (0.04) <0.03   FY1998 FY2001 FY2005 

C-7 <0.03 0.11 (0.06)  H-1 <0.03 0.14 <0.02 

C-8 <0.03 (0.04) (0.06)  H-2 <0.03 0.10 0.08 

 
FY1999 FY2003   H-3 (0.04) (0.05) 0.09 

D-1 N.D (0.07)   H-4 <0.03 (0.05) 0.06 

D-2 N.D (0.03)   H-5 <0.03 (0.58) - 

D-3 N.D (0.07)   ND: not detected 

NA: not analyzed 

-: no sampling 
Values in parenthesis: Value above limit of detection, but below 

limit of quantitation. 

D-4 N.D <0.03   

D-5 (0.04) (0.05)   

D-6 N.D 0.12   

     

Reference: Ministry of the Environment, Japan. “Marine Environmental Monitoring Survey.” 
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Table H.1–5  HCHs concentration in water of Japan Marine Environment (ng/L) 

 
α-HCH β-HCH Total HCH α-HCH β-HCH Total HCH α-HCH β-HCH Total HCH 

 
FY2000 FY2005    

A-1 0.3 (0.1) 0.4 0.300  0.24  0.53 - - - 

A-2 0.3 (0.2) 0.5 0.200  0.15  0.35 - - - 

A-3 0.3 (0.2) 0.5 0.110  0.10  0.21 - - - 

A-4 0.3  (0.2) 0.5 0.290  0.93  1.2 - - - 

A-5 0.6 0.6 1.2 0.270  0.14 0.40 - - - 

A-6 0.3 (0.2) 0.5 - - - - - - 

A-7 0.4 (0.2) 0.6 - - - - - - 

 
FY1999 FY2002 FY2008 

B-1 <0.1 (0.2) (0.2) <0.04 <0.05 ND - - - 

B-2 <0.1 <0.1 ND <0.04 (0.10) ND - - - 

B-3 (0.1) <0.1 (0.1) <0.04 (0.06) ND - - - 

B-4 <0.1 <0.1 ND <0.04 <0.05 ND 0.022  0.063 0.085 

B-5 <0.1 (0.2) (0.2) <0.04 (0.06) ND - - - 

B-6 <0.1 <0.1 ND <0.04 (0.06) ND - - - 

B-7 <0.1 (0.2) (0.2) <0.04 <0.05 ND 0.013  0.045 0.058 

B-8 <0.1 (0.2) (0.2) <0.04 <0.05 ND - - - 

 
FY1998 FY2000 FY2003 

C-1 - - - 0.4 0.3 0.7 0.039 0.22 0.26 

C-2 - - - <0.1 (0.2) (0.20) 0.037 0.22 0.26 

C-3 <0.9 <1.1 <0.9 (0.1) (0.1) (0.20) 0.029 0.17 0.20 

C-4 <0.9 <1.1 <0.9 (0.2) (0.1) 0.3 0.016 0.097 0.11 

C-5 <0.9 <1.1 <0.9 <0.1 <0.1 ND 0.011 0.068 0.079 

C-6 <0.9 <1.1 <0.9 <0.1 <0.1 ND 0.011 0.070 0.081 

C-7 <0.9 <1.1 <0.9 (0.2) (0.2) 0.4 0.009 0.061 0.070 

C-8 <0.9 <1.1 <0.9 (0.1) 0.4 0.5 0.008 0.049 0.057 

 
FY1999 FY2003    

D-1 <0.1 <0.1 ND 0.008 0.064 0.072 - - - 

D-2 <0.1 <0.1 ND 0.010 0.069 0.079 - - - 

D-3 <0.1 <0.1 ND 0.008 0.064 0.072 - - - 

D-4 <0.1 <0.1 ND 0.008 0.061 0.069 - - - 

D-5 <0.1 <0.1 ND 0.010 0.064 0.074 - - - 

D-6 <0.1 <0.1 ND 0.008 0.058 0.066 - - - 

 
FY2012       

E-1 0.11 0.18 0.29 - - - - - - 

E-2 0.014 0.037 0.051 - - - - - - 

E-4 0.012 0.032 0.044 - - - - - - 

E-LS 0.011 0.032 0.043 - - - - - - 

E-5 0.014 0.037 0.051 - - - - - - 

E-6 0.013 0.035 0.048 - - - - - - 

E-7 0.017 0.040 0.057 - - - - - - 

 
FY1998 FY2001 FY2004 

F-1 <0.9 <1.1 ND <0.2 0.2 0.2 0.022 0.10 0.12 

F-2 <0.9 <1.1 ND 0.4 <0.2 0.4 0.026 0.11 0.14 

F-3 <0.9 <1.1 ND <0.2 <0.2 ND 0.026 0.12 0.15 

F-4 <0.9 <1.1 ND 0.3 <0.2 0.3 0.030 0.16 0.19 

F-5 <0.9 <1.1 ND 0.4 0.6 1.0 0.040 0.18 0.22 

F-6 <0.9 <1.1 ND 0.4 0.2 0.6 0.15 0.45 0.60 

F-7 <0.9 <1.1 ND 0.3 0.5 0.8 0.081 0.31 0.39 

 
FY1998 FY1999 FY2002 

G-1 - - - (0.2) (0.2) 0.4 <0.04 (0.07) ND 

G-2 - - - <0.1 0.6 0.6 <0.04 (0.09) ND 

G-3 <0.9 <1.1 ND <0.1 <0.1 ND <0.04 (0.09) ND 

G-4 <0.9 <1.1 ND <0.1 <0.1 ND <0.04 (0.05) ND 

G-5 <0.9 <1.1 ND <0.1 0.6 0.6 (0.06) 0.19 ND 

G-6 <0.9 <1.1 ND <0.1 (0.2) (0.2) <0.04 (0.08) ND 

 
FY1998 FY2001 FY2005 

H-1 <0.9 <1.1 ND <0.2 <0.2 ND 0.023 0.056 0.079 

H-2 <0.9 <1.1 ND (0.3) 0.6 0.9 0.014 0.023 0.037 

H-3 <0.9 <1.1 ND <0.2 <0.2 ND 0.16 0.23 0.39 

H-4 <0.9 <1.1 ND (0.4) (0.5) 0.9 0.45 0.63 1.1 

H-5 <0.9 <1.1 ND (0.3) (0.5) 0.8 - - - 

ND: not detected 

NA: not analyzed 

-: no sampling 

Reference: Ministry of the Environment, Japan. “Marine Environmental Monitoring Survey.” 
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Table H.1–6  Dioxins concentration in water of Japan Marine Environment (pg-TEQ/L) 

 
PCDD PCDF dl-PCB PCDD PCDF dl-PCB PCDD PCDF dl-PCB 

 

FY2000 FY2005 

   A-1 0 0 0.000024 0 0 0.000051 - - - 

A-2 0 0 0.000032 0 0 0.00030 - - - 

A-3 0 0 0.000088 0 0 0.000031 - - - 

A-4 0 0 0.00017 0 0 0.000045 - - - 

A-5 0 0 0.00017 0 0 0.000034 - - - 

A-6 0 0 0.000026 - - - - - - 

A-7 0 0 0.000045 - - - - - - 

 
FY1999 FY2002 FY2008 

B-1 0.0011 0 0.00060 0.0027 0 0.0014 - - - 

B-2 0.00006 0 0.00040 0.0023 0.0014 0.011 - - - 

B-3 0.00003 0 0.00008 0.00018 0 0.00079 - - - 

B-4 0.0011 0 0 0.00074 0 0.00032 0 0 0.000035 

B-5 0 0 0 0.00084 0 0.00071 - - - 

B-6 0 0 0 0 0 0.00038 - - - 

B-7 0.00002 0 0.00009 0.00004 0 0.00033 0 0 0.0000087 

B-8 0 0 0 0.00004 0 0.00035 - - - 

 
FY1998 FY2000 FY2003 

C-1 - - - 0.00013 0 0.00074 0.0030 0 0.00042 

C-2 - - - 0.00013 0.0046 0.00044 0.0034 0 0.00044 

C-3 0.0211 0.050 0.00031 0.0024 0 0.00033 0.0021 0 0.00026 

C-4 0.00090 0 0.00067 0.00037 0 0.00023 0.00004 0 0.00013 

C-5 0 0 0.00010 0.000027 0 0.00024 0 0 0.000065 

C-6 0 0 0.00009 0 0 0.000035 0.000026 0 0.000043 

C-7 0 0 0.00007 0 0 0.00059 0.000034 0 0.000063 

C-8 0 0 0.00009 0 0 0.00043 0 0 0.00012 

 
FY1999 FY2003 

   D-1 0 0 0.000003 0 0 0.00016 - - - 

D-2 0 0 0 0 0 0.000085 - - - 

D-3 0 0 0 0 0 0.000090 - - - 

D-4 0 0 0 0 0 0.000043 - - - 

D-5 0 0 0 0 0 0.00012 - - - 

D-6 0 0 0 0 0 0.000054 - - - 

 
FY2012 

      E-1 0.045 0.0089 0.00022 - - - - - - 

E-2 0 0 0.0000096 - - - - - - 

E-4 0 0 0.000014 - - - - - - 

E-LS 0 0 0.000012 - - - - - - 

E-5 0 0 0.000015 - - - - - - 

E-6 0 0 0.000011 - - - - - - 

E-7 0 0 0.000014 - - - - - - 

 
FY1998 FY2001 FY2004 

F-1 0.0015 0 0.00021 0.000056 0 0.00018 0 0.00010 0 

F-2 NA NA NA 0 0 0.00018 0 0 0.000021 

F-3 NA NA NA 0 0 0.000077 0 0 0 

F-4 NA NA NA 0 0 0.000086 0 0 0.000027 

F-5 NA NA NA 0 0 0.00017 0 0 0 

F-6 NA NA NA 0 0 0.000083 0 0 0 

F-7 NA NA NA 0 0 0.00020 0 0 0 

 
FY1998 FY1999 FY2002 

G-1 - - - 0 0 0 0.00006 0 0.00032 

G-2 - - - 0 0 0 0 0 0.00035 

G-3 0.00090 0 0.00007 0 0 0 0.0001 0 0.00024 

G-4 NA NA NA 0 0 0 0.00005 0 0.00045 

G-5 0 0 0.0001 0 0 0 0.0012 0 0.00026 

G-6 0.0011 0 0.00012 0 0 0 0.0013 0 0.00033 

 
FY1998 FY2001 FY2005 

H-1 0 0 0.00004 0 0 0.000066 0.00005 0.0055 0.000039 

H-2 0 0 0.020 0 0 0.00010 0.0021 0.0040 0.000042 

H-3 0.023 0.0043 0.00015 0 0 0.000088 0.00005 0 0.000095 

H-4 0.0019 0 0.020 0 0 0.000092 0 0 0.000048 

H-5 0.0014 0 0.00012 0 0 0.000089 - - - 

ND: not detected 

NA: not analyzed 

-: no sampling 
FY1998-2008: TEQs are calculated using TEF-1998 

FY2009-2010: TEQs are calculated using TEF-2006 

Reference: Ministry of the Environment, Japan. “Marine Environmental Monitoring Survey.” 
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H.2  Ground- and underground-water 
 

Table H.2–1  Ground water concentrations of PCDD/PCDF and dl-PCB in Japan (pg-TEQ/L) 

FY 1998 1999 2000 2001 2002 2003 2004 2005 

Average 0.17 0.096 0.092 0.074 0.066 0.059 0.063 0.047 

Range 
0.046 - 

5.5 

0.062 - 

0.55 

0.00081 - 

0.89 

0.00020 - 

0.92 

0.011 - 

2.0 

0.00032 - 

0.67 

0.0079 - 

3.2 

0.0088 - 

0.72 

(Number of sites) ( 188 ) ( 296 ) ( 1,479 ) ( 1,473 ) ( 1,310 ) ( 1,200 ) ( 1,101 ) ( 922 ) 

         

FY 2006 2007 2008 2009 2010 2011 2012  

Average 0.056 0.055  0.048  0.055 0.048 0.047 0.049  

Range 
0.013 - 

2.2 

0.0076 - 

2.4 

0.010 - 

0.38 

0.011 - 

0.88 

0.0098 - 

0.44 

0.0084 - 

0.62 

0.0084 – 

1.6 

 

(Number of sites) ( 878 ) ( 759 ) ( 634 ) ( 608 ) ( 590 ) ( 538 ) ( 546 )  

Note 1: I-TEF(1988) had been used for the calculation of toxicity equivalent until FY 1998, WHO-TEF(1998) has been used from 

FY 1999 to FY 2007, and WHO-TEF(2006) has been used after FY 2008. 

Note 2: In principle, the toxicity equivalent is calculated by using the value of 1/2 of the detection limit, when the measured value of 

each isomer is below the detection limit. 

Reference: Ministry of the Environment, Japan. Environmental Survey of Dioxins. 

 http://www.env.go.jp/press/press.php?serial=17911 
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H.3  Bottom sediment in water 

 

Table H.3–1  Sediment concentrations of initial POPs in Japan (pg/g dry) 

FY 2006 2007 2008 2009 2010 2011 2012 

Total PCBs 
 

6600 

(36-690000) 

6800 

(19-820000) 

8900 

(22-630000) 

7100 

(17-1700000) 

7800 

(nd-710000) 

7400 

(24-950000) 

6700 

(tr(32)-640000) 

HCB 
 

120 
(10-19000) 

110 
(nd-65000) 

97 
(4.4-29000) 

120 
(nd-34000) 

96 
(4-21000) 

110 
(11-35000) 

110 
(3-12000) 

Aldrin 
 

9.3 

(nd-330) 

6.7 

(nd-330) 

6 

(nd-370) 

7.8 

(nd-540) 
- - - 

Deldrin 
 

54 

(tr(1.7)-1500) 

40 

(tr(1.2)-2700) 

43 

(tr(0.7)-2900) 

47 

(1.1-3000) 
- 

44 

(2-2200) 
- 

Endrin 
 

10 
(nd-61000) 

9 
(nd-61000) 

11 
(nd-38000) 

8.4 
(nd-11000) 

- 
14 

(nd-1100) 
- 

DDT p ,p' -DDT 
240 

(4.5-130000) 

150 

(3.0-130000) 

180 

(4.8-1400000) 

170 

(1.9-2100000) 

200 

(9.3-220000) 
- - 

 
p ,p' -DDE 

820 

(5.8-49000) 

900 

(3.2-61000) 

940 

(9.0-96000) 

660 

(6.7-50000) 

790 

(11-40000) 
- - 

 
p ,p' -DDD 

540 
(2.2-53000) 

550 
(3.5-80000) 

660 
(2.8-300000) 

560 
(3.9-300000) 

510 
(4.4-78000) 

- - 

 
o ,p' -DDT 

52 

(tr(0.8)-18000) 

31 

(nd-27000) 

40 

(tr(0.7)-140000) 

30 

(nd-100000) 

33 

(1.4-13000) 
- - 

 
o ,p' -DDE 

40 

(tr(0.4)-27000) 

41 

(nd-25000) 

48 

(nd-37000) 

31 

(nd-33000) 

32 

(tr(0.7)-25000) 
- - 

 
o ,p' -DDD 

110 
(tr(0.3)-13000) 

130 
(tr(0.5)-21000) 

150 
(0.5-50000) 

120 
(0.5-24000) 

130 
(tr(0.8)-6900) 

- - 

Chlordane cis -Chlordane 
70 

(tr(0.9)-13000) 

55 

(nd-7500) 

63 

(tr(2.3)-11000) 

61 

(2.0-8600) 

62 

(tr(4)-7200) 

58 

(1.7-4500) 

61 

(tr(2.6)-11000) 

 

trans 

-Chlordane 

76 

(2.2-12000) 

58 

(nd-7500) 

66 

(2.4-10000) 

68 

(2.1-8300) 

69 

(tr(4)-8000) 

64 

(3.2-4300) 

71 

(tr(2.9)-13000) 

 
Oxychlordane 

tr(1.7) 
(nd-280) 

tr(1.5) 
(nd-76) 

tr(1) 
(nd-340) 

tr(1) 
(nd-150) 

1.2 
(nd-60) 

tr(1.2) 
(nd-83) 

tr(1.0) 
(nd-75) 

 
cis -Nonachlor 

48 

(tr(0.6)-5800) 

35 

(nd-4200) 

42 

(1.1-5100) 

38 

(1.4-4700) 

45 

(2.3-3600) 

38 

(nd-2900) 

35 

(tr(1)-4900) 

 

trans 

-Nonachlor 

65 

(3.4-10000) 

55 

(tr(1.6)-8400) 

53 

(tr(1.6)-8400) 

58 

(2.0-7800) 

65 

(tr(3)-6200) 

52 

(1.7-4500) 

62 

(2.5-10000) 

Heptachlor Heptachlor 
3.9 

(nd-230) 
tr(1.5) 

(nd-110) 
nd 

(nd-85) 
1.3 

(nd-65) 
tr(0.8) 
(nd-35) 

tr(1.2) 
(nd-48) 

- 

 

cis -Heptachloro 

epoxide 

3.2 

(nd-210) 

tr(2) 

(nd-270) 

2 

(nd-180) 

1.9 

(nd-290) 

2.4 

(nd-300) 

2.5 

(nd-160) 
- 

 

trans 

-Heptachloro 
epoxide 

nd 

(nd-19) 

nd 

(nd-31) 

nd 

(nd-nd) 

nd 

(nd-nd) 

nd 

(nd-4) 

nd 

(nd-2.4) 
- 

Toxaphene Parlar-26 
nd 

(nd-nd) 

nd 

(nd-nd) 

nd 

(nd-nd) 

nd 

(nd-nd) 
- - - 

 
Parlar-50 

nd 

(nd-nd) 

nd 

(nd-nd) 

nd 

(nd-nd) 

nd 

(nd-nd) 
- - - 

 
Parlar-62 

nd 

(nd-nd) 

nd 

(nd-nd) 

nd 

(nd-nd) 

nd 

(nd-nd) 
- - - 

Mirex 
 

1.2 

(nd-640) 

0.9 

(nd-200) 

1.1 

(nd-820) 

1.3 

(nd-620) 
- 

0.9 

(nd-1900) 
- 

Reference: Ministry of the Environment, Japan. “Chemicals in Environment.” (http://www.env.go.jp/chemi/kurohon/en/; (Access on July 2014)) 
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Table H.3–2  Sediment concentrations of new POPs in Japan (pg/g dry) 

FY 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

HCH α -HCH 
170 

(2.0-8200) 

170 

(2-9500) 

180 

(tr(1.5)-5700) 

160 

(3.4-7000) 

160 

(tr(2)-4300) 

150 

(tr(1.3)-12000) 

190 

(nd-5200) 

120 

(nd-6300) 

140 

(3.1-3700) 

140 

(1.6-5100) 

100 

(tr(1.1)-3900) 

 
β -HCH 

230 

(3.9-11000) 

220 

(5-39000) 

230 

(4-53000) 

220 

(3.9-13000) 

210 

(2.3-21000) 

190 

(1.6-59000) 

200 

(2.8-8900) 

170 

(2.4-10000) 

210 

(11-8200) 

210 

(3-14000) 

170 

(3.7-8300) 

 
γ -HCH - 

47 

(tr(1.4)-4000) 

48 

(tr(0.8)-4100) 

46 

(tr(1.8)-6400) 

49 

(tr(1.4)-3500) 

41 

(tr(0.6)-5200) 

43 

(tr(0.7)-2200) 

43 

(nd-3800) 

30 

(tr(1.5)-2300) 

42 

(nd-3500) 

29 

(nd-3500) 

 
δ -HCH - 

46 

(nd-5400) 

55 

(tr(0.5)-5500) 

63 

(nd-6200) 

47 

(nd-6000) 

28 

(nd-5400) 

53 

(nd-3300) 

37 

(nd-5000) 

40 

(1.3-3800) 

47 

(nd-5000) 

28 

(nd-3100) 

Pentachlorobenzene - - - - - 
nd 

(nd-24000) 
- 

xx 

(xx-xx) 

95 

(1.0-4200) 

76 

(3-4500) 

33 

(nd-1100) 

PBDE  

(Br: 4 – 10) 
TeBDE - - - - - - - 

tr(44) 

(nd-1400) 

38 

(nd-910) 

30 

(nd-2600) 

37 

(nd-4500) 

 
PeBDE - - - - - - - 

24 

(nd-1700) 

23 

(nd-740) 

19 

(nd-4700) 

21 

(nd-2900) 

 HxBDE - - - - - - - 
21 

(nd-2600) 

23 

(nd-770) 

42 

(nd-2000) 

19 

(nd-1700) 

 
HpBDE - - - - - - - 

25 

(nd-16000) 

18 

(nd-930) 

32 

(nd-2400) 

32 

(nd-4400) 

 
OcBDE - - - - - - - 

96 

(nd-110000) 

76 

(nd-1800) 

64 

(nd-36000) 

74 

(nd-15000) 

 
NoBDE - - - - - - - 

710 

(nd-230000) 

430 

(nd-26000) 

630 

(nd-70000) 

380 

(nd-84000) 

 
DeBDE - - - - - - - 

4800 

(tr(30)-880000) 

4200 

(nd-700000) 

4700 

(nd-700000) 

6300 

(nd-760000) 

Chlordecone 
 

- - - - - - - - 
nd 

(nd-2.8) 

nd 

(nd-1.5) 
- 

HBB   - - - - - - - 
nd 

(nd-18) 

nd 

(nd-6.3) 
- 

PFOS, PFOA PFOS - - - - - - - 
97 

(nd-1900) 

100 

(tr(3)-1700) 

110 

(nd-1100) 

84 

(tr(7)-1200) 

 
PFOA - - - - - - - 

24 

(nd-500) 

33 

(nd-180) 

93 

(22-1100) 

48 

(12-280) 

Endosulfan Endosulfans - - - - - - - - - 
nd 

(nd-730) 

nd 

(690-nd) 

 
α-Endosulfan - - - - - - - - - 

tr(11) 

(nd-480) 

nd 

(nd-480) 

 
β-Endosulfan - - - - - - - - - 

tr(4) 

(nd-240) 

nd 

(nd-250) 

HBCDs  - - - - - - - - 
nd 

(nd-600000) 

tr(720) 

(nd-75000) 
Reference: Ministry of the Environment, Japan. “Chemicals in Environment.” (http://www.env.go.jp/chemi/kurohon/en/; (Access on July 2014)) 
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Table H.3–3  Sediment concentrations of PCDD/PCDF and dl-PCB in Japan (pg-TEQ/g) 

FY 1998 1999 2000 2001 2002 2003 2004 2005 

Average 8.3 5.4 9.6 8.5 9.8 7.4 7.5 6.4 

Range 
0.10 - 

260 

0.066 - 

230 

0.0011 - 

1,400 

0.012 - 

540 

0.0087 - 

640 

0.057 - 

420 

0.050 - 

1300 

0.045 - 

510 

(Number of sites) ( 205 ) ( 542 ) ( 1,836 ) ( 1,813 ) ( 1,784 ) ( 1,825 ) ( 1,740 ) ( 1,623 ) 

         

FY 2006 2007 2008 2009 2010 2011 2012  

Average 6.7 7.4 7.1 7.1 6.9 7.0 6.8  

Range 
0.056 - 

750 

0.044 - 

290 

0.067 - 

540 

0.059 - 

390 

0.054 - 

320 

0.050 - 

640 

0.042 - 

700 

 

(Number of sites) ( 1,548 ) ( 1,505 ) ( 1,384 ) ( 1,316 ) ( 1,328 ) ( 1,320 ) (1,296 )  

Note 1: I-TEF(1988) had been used for the calculation of toxicity equivalent until FY 1998, WHO-TEF(1998) has been used from 

FY 1999 to FY 2007, and WHO-TEF(2006) has been used after FY 2008. 

Note 2: In principle, the toxicity equivalent is calculated by using the value of 1/2 of the detection limit, when the measured value of 

each isomer is below the detection limit. 

Reference: Ministry of the Environment, Japan. Environmental Survey of Dioxins. 

 http://www.env.go.jp/press/press.php?serial=17911 

 

  
Reference: Ministry of the Environment, Japan. “Marine Environmental Monitoring Survey.” 

 

Figure H.3–1  Map of sampling sites for Marine Environmental Monitoring Survey, Japan 

 



 

102 

  
Note: Survey was conducted between FY 2007 and FY 2012.  

Reference: Ministry of the Environment, Japan. “Marine Environmental Monitoring Survey.” 

 

Figure H.3–2  Concentrations of HBCD in sediment around Japan (ng/g dry) 

 

 

 

   
Note: Survey was conducted between FY 2007 and FY 2012.  

Reference: Ministry of the Environment, Japan. “Marine Environmental Monitoring Survey.” 

 

Figure H.3–3  Concentrations of PBDE in sediment around Japan (ng/g dry) 
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Note: Survey was conducted between FY 2008 and FY 2012.  

Reference: Ministry of the Environment, Japan. “Marine Environmental Monitoring Survey.” 

 

Figure H.3–4  Concentrations of PFOS in sediment around Japan (ng/g dry) 
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Table H.3–4  PCB concentration in sediment of Japan Marine Environment (ng/L) 

 FY2000 FY2005 

  

  FY2012   

A-1 1.3 2.8 

  

 E-1 12   

A-2 (0.10) 0.71 

  

 E-2 2.2   

A-3 0.50 1.7 

  

 E-4 2.0   

A-4 (0.08) 1.3 

  

 E-5 1.6   

A-5 ND 0.66 

  

 E-6 1.3   

 

FY1999 FY2002 FY2008 

 

 E-7 1.5   

B-1 26 57 43 
 

  FY1998 FY2001 FY2004 

B-2 10 27 21 
 

 F-1 0.61 0.74 0.99 

B-3 1.1 2.8 3.5 
 

 F-2 0.35 0.46 0.56 

B-4 0.7 2.8 6.1 
 

 F-3 0.38 0.36 1.2 

B-5 1.0 3.4 32 

 

 F-4 0.80 1.85 2.9 

B-6 0.6 2.1 12 

 

 F-5 0.73 0.86 2.5 

B-7 1.2 1.5 15 

 

 F-6 0.56 1.08 2.2 

 

FY1998 FY2000 FY2003 FY2010  F-7 0.3 0.4 1.6 

C-1 - 5.2 7.6 13   FY1998 FY2002 FY2009 

C-2 - 2.8 5.5 7.2  G-1 - 4.7 6.4 

C-3 1.8 0.76 9.9 5.1  G-2 - 13 5.3 

C-4 1.5 1.0 1.7 3.3  G-3 0.52 2.5 3.5 

C-5 310 1500 460 340  G-4 0.41 1.5 3.2 

C-6 - 1.1 3.4 8.4  G-5 0.17 0.84 3.1 

C-7 0.74 0.37 3.8 4.8  G-6 0.21 0.53 1.1 

C-8 - - 1.3 1.6   FY1998 FY2001 FY2005 

 
FY1999 FY2003 

  

 H-1 - - 0.11 

D-1 (0.10) 0.28 

  

 H-2 (0.05) 0.56 NA 

D-2 N.D 0.61 

  

 H-3 0.35 0.25 0.18 

D-3 (0.06) 0.59 

  

 H-4 (0.07) ND 0.28 

D-4 (0.04) 0.29 

  

 H-5 0.15 0.06  

D-5 (0.04) 0.87 

  

 

ND: not detected 

NA: not analyzed 

-: no sampling 

Values in parenthesis: Value above Limit of detection, but below limit of quantitation. 

Reference: Ministry of the Environment, Japan. “Marine Environmental Monitoring Survey.” 
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Table H.3–5  Dioxins concentration in sediment of Japan Marine Environment (pg-TEQ/g(dry)) 

 
PCDD PCDF dl-PCB PCDD PCDF dl-PCB PCDD PCDF dl-PCB PCDD PCDF dl-PCB 

 
FY2000 FY2005 

      A-1 0.66 0.46 0.13 1.0 1.4 0.17 - - - - - - 

A-2 0.030 0.014 0.0032 0.052 0.34 0.0041 - - - - - - 

A-3 0.040 0.015 0.0014 1.2 1.3 0.015 - - - - - - 

A-4 0.017 ND 0.000029 0.91 1.2 0.012 - - - - - - 

A-5 NA 0.89 1.1 0.0081 - - - - - - 

 

FY1999 FY2002 FY2008 

   B-1 3.0 3.0 1.3 17 14 3.3 17 11 1.7 - - - 

B-2 1.3 1.6 0.81 7.4 8.1 1.7 6.7 4.5 0.68 - - - 

B-3 0.14 0.16 0.069 0.37 0.54 0.084 0.28 0.15 0.046 - - - 

B-4 0.25 0.29 0.091 1.2 1.6 0.23 1.8 0.48 0.088 - - - 

B-5 0.034 0.0041 0.048 1.2 1.5 0.43 3.4 4.1 0.72 - - - 

B-6 0.024 ND 0.0011 1.0 0.88 0.11 1.8 1.8 0.20 - - - 

B-7 0.026 ND 0.00017 1.2 0.81 0.11 2.6 2.2 0.24 - - - 

 
FY1998 FY2000 FY2003 FY2010 

C-1 - - - 4.0 4.0 0.76 7.9 8.4 0.87 4.7 3.5 0.83 

C-2 - - - 2.4 2.1 0.58 4.9 5.3 1.2 3.5 2.6 0.52 

C-3 0.11 0.02 0.24 0.99 0.32 0.17 1.2 1.7 0.43 2.1 1.7 0.44 

C-4 0.15 0.02 0.12 0.97 0.48 0.18 1.6 1.4 0.26 1.2 0.82 0.18 

C-5 0.0090 ND 3.2 0.50 0.14 23 1.9 3.2 15 2.6 2.5 3.6 

C-6 - - - 0.59 0.0080 0.0054 2.0 1.2 0.22 1.6 0.91 0.17 

C-7 ND ND 0.0015 0.11 ND 0.0046 0.58 0.84 0.095 1.5 0.92 0.12 

C-8 - - - - - - 0.73 0.28 0.0023 0.90 0.55 0.68 

 
FY1999 FY2003 

      D-1 0.00090 ND 0.00024 0.0093 0.00010 0.00016 - - - - - - 

D-2 ND ND 0.00015 0.00040 ND ND - - - - - - 

D-3 0.0020 ND 0.00015 0.055 0.041 0.0049 - - - - - - 

D-4 0.012 ND ND 0.11 ND ND - - - - - - 

D-5 0.035 ND ND 0.21 0.040 0.00032 - - - - - - 

 

FY2012          

E-1 7.4 3.3 0.21 - - - - - - - - - 

E-2 0.84 0.34 0.036 - - - - - - - - - 

E-4 0.072 0.052 0.00030 - - - - - - - - - 

E-5 0.10 0.11 0.00039 - - - - - - - - - 

E-6 0.26 0.32 0.037 - - - - - - - - - 

E-7 0.066 0.055 0.00043 - - - - - - - - - 

 

FY1998 FY2001 FY2004 

   F-1 0.11 0.020 0.007 0.26 0.19 0.074 1.2 1.0 0.19 - - - 

F-2 0.38 0.11 0.0019 0.083 0.027 0.025 0.18 0.46 0.003 - - - 

F-3 0.083 0.020 0.0023 0.14 0.36 0.070 0.10 0.55 0.005 - - - 

F-4 0.0080 ND 0.0017 0.61 0.42 0.068 1.7 2.9 0.55 - - - 

F-5 ND ND 0.00030 0.47 0.26 0.045 2.0 3.2 1.0 - - - 

F-6 0.083 0.020 0.0020 0.46 0.17 0.029 2.1 2.6 0.54 - - - 

F-7 0.0080 ND 0.00020 0.25 0.039 0.024 2.0 2.9 0.36 - - - 

 

FY1998 FY2002 FY2009 

   G-1 - - - 3.8 5.1 0.55 4.1 4.2 0.33 - - - 

G-2 - - - 1.7 2.5 0.29 3.3 3.4 0.27 - - - 

G-3 0.064 ND 0.001 1.5 2.2 0.25 3.5 4.4 0.36 - - - 

G-4 0.11 ND 0.0003 1.4 1.7 0.2 2.3 2.6 0.22 - - - 

G-5 0.023 ND 0.0001 1.2 1.5 0.15 3.7 3.7 0.34 - - - 

G-6 0.048 ND 0.0014 0.054 0.32 0.053 0.087 0.19 0.041 - - - 

 

FY1998 FY2001 FY2005 

   H-1 - - - - - - 0.019 0.0070 0.00020 - - - 

H-2 0.010 ND 0.00010 0.0089 0.0040 0.00014 - - - - - - 

H-3 0.016 ND 0.00030 0.63 ND 0.00028 1.2 1.1 0.0080 - - - 

H-4 0.011 ND 0.00060 NA 1.1 1.4 0.011 - - - 

H-5 0.005 ND ND NA - - - - - - 

-: no sampling 

ND: not detected       FY1998-2008: TEQs are calculated using TEF-1998 
NA: not analyzed       FY2009-2010: TEQs are calculated using TEF-2006 

Reference: Ministry of the Environment, Japan. “Marine Environmental Monitoring Survey.” 
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Table H.3–6  HCHs and endosulfans concentration in sediment of Japan Marine Environment 

(ng/g(dry)) 

 

HCHs 
 

Endosulfans 
 

 

α-HCH β-HCH γ-HCH Total α-endosulfan β-endosulfan Total 

C-1 1.2 3.0 0.39 4.6 0.046 0.056 0.10 

C-2 0.96 1.4 0.14 2.5 0.095 0.079 0.17 

C-3 0.40 0.91 0.083 1.4 < 0.030 < 0.030 ND 

C-4 0.26 0.36 0.047 0.67 < 0.030 0.29 0.29 

C-5 0.88 1.2 0.25 2.3 0.033 0.056 0.089 

C-6 0.44 0.28 0.10 0.82 0.090 0.16 0.25 

C-7 0.38 0.35 0.14 0.87 0.056 0.12 0.18 

C-8 0.033 0.065 0.029 0.13 0.044 0.11 0.15 

E-1 0.67 0.76 0.11 1.5 0.064 0.17 0.23 

E-2 0.014 0.03 0.0033 0.047 0.11 0.14 0.25 

E-4 0.0031 0.0056 0.0012 0.0099 0.055 0.050 0.11 

E-5 0.0019 0.0035 0.0010 0.0064 1.2 0.14 1.3 

E-6 0.0057 0.020 0.0021 0.027 0.16 0.063 0.22 

E-7 0.0018 0.0044 0.0007 0.0069 0.37 0.054 0.42 

ND: not detected 

Sediment samples at C-1 to C-8 and E-1 to E-7 were collected in FY2010 and FY 2012, respectively. 

Reference: Ministry of the Environment, Japan. “Marine Environmental Monitoring Survey.” 

 

 

Figure H.3–5  Sampling sites and station numbers for Marine Pollution Survey, Japan 
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Reference: Ministry of the Environment, Japan. “Marine Environmental Monitoring Survey.” 

 

Figure H.3–6  Temporal changes of concentrations of PCB in surface sediment in the major bays 

of Japan (FY 1972-2005) 
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Table H.3–7  Concentrations of PCB in surface sediment in the major bays of Japan (FY 

2006–2012) (µg/g-dry) 

FY 2006 2007 2008 2009 2010 2011 2012 

Uchiura Wan U1 0.0033 0.0044 0.0036 0.002 0.003 0.0022 0.0034 

 U2 0.0026 0.0042 0.0019 0.0021 0.0025 0.0013 0.0033 

 U3 0.0028 0.0071 0.0022 0.0021 0.0023 0.0023 0.0029 

 U4 - - - - - - - 

 U5 - - - - - - - 

Senndai Wan S1 0.0076 0.0013 0.0073 0.0081 0.013 

   S2 0.0027 0.0023 0.0019 0.002 0.0048 

 

0.0026 

 S3 0.001 0.0004 0.0015 0.0013 0.0023 0.0037 0.0048 

 S4 0.001 0.0011 0.0015 0.001 0.0014 0.0013 0.0015 

 S5 0.0007 0.0005 0.0008 0.0006 0.0006 0.0004 0.0011 

Tokyo Wan T7 - 0.079 0.04 0.047 0.074 0.033 0.034 

 T1 0.072 - - - - - - 

 T2 0.0056 0.0052 0.028 0.0047 0.0061 0.0025 0.0017 

 T3 0.038 0.0046 0.005 0.0041 0.0077 0.016 0.0038 

 T4 0.0023 0.014 0.003 0.0015 0.0034 0.0023 0.0031 

 T5 - - - - - - - 

 T6 0.0097 0.031 0.011 0.0078 0.011 0.02 0.015 

Suruga  Wan F1 0.061 0.058 0.083 0.44 0.12 0.12 0.044 

 F2 - - - - - - - 

 F3 0.05 0.059 0.018 0.1 0.045 0.13 0.2 

 F4 - - - - - - - 

 F5 - 0.07 0.022 - 0.046 0.038 0.047 

 F6 - - - - - - - 

Ise Wan I1 0.015 0.007 0.018 0.01 0.012 0.0098 0.0069 

 I2 0.018 0.012 0.013 0.013 0.016 0.014 0.022 

 I3 0.021 0.0073 0.014 0.015 0.015 0.01 0.013 

 I4 0.0028 0.001 0.004 0.001 0.0014 0.0023 0.0029 

 I5 0.001 0.0001 0.0005 0.0004 0.001 0.0005 0.0002 

Osaka Wan O1 0.023 0.027 0.033 0.032 0.03 0.022 0.032 

 O2 0.014 0.015 0.018 0.016 0.017 0.0093 0.013 

 O3 0.019 0.013 0.0086 0.015 0.012 0.0087 0.011 

 O4 0.014 0.0071 0.0074 0.0081 0.0089 0.005 0.0045 

 O5 0.0053 0.0031 0.0056 0.0044 0.0069 0.0023 0.0035 

Kii Suido O6 0.006 0.0041 0.0068 0.0054 0.004 0.0025 0.0047 

 O7 0.0069 0.0057 0.0067 0.0058 0.007 0.0039 0.0042 

 O8 - - - - - - - 

 O9 0.0017 0.0041 0.0033 0.0016 0.0027 0.0011 0.0014 

Hibiki Nada H1 0.013 0.0011 0.0015 0.0012 0.0009 0.0009 0.001 

 H2 0.0043 0.011 0.011 0.012 0.0089 0.011 0.0093 

 H3 0.0061 0.0069 0.006 0.045 0.0035 0.015 0.0046 

 H4 - - - - - - - 

Bungo  Suido B1 0.0017 0.0002 0.0002 0.0002 0.0005 0.0003 0.0008 

 B2 0.001 0.0006 0.0004 0.0002 0.0003 0.0004 0.0008 

 B3 - - - - - - - 

 B4 0.0005 0.0011 0.0041 0.0003 0.0086 0.0016 0.004 

Kagosima Wan K1 0.0016 0.0013 0.0005 0.0012 0.0025 0.0014 0.0017 

 K2 0.0023 0.0014 0.0015 0.003 0.0035 0.0028 0.0038 

 K3 0.0026 0.0022 0.0048 0.0024 0.0063 0.004 0.0059 

 K4 - - - - - - - 

Wakasa Wan W1 0.0027 0.0021 0.0033 0.0033 0.0027 - - 

 W2 0.001 0.0009 0.002 0.001 0.0019 - - 

 W3 0.0036 0.0012 0.0051 0.0004 0.0017 - - 

Toyama Wan Y1 0.0051 0.0031 0.0044 0.0062 0.0058 - - 

 Y2 0.0006 0.014 0.0013 0.0056 0.0034 - - 

 Y3 0.0014 0.0005 0.0001 0.0002 0.0014 - - 

Reference: Ministry of the Environment, Japan. “Marine Environmental Monitoring Survey.” 
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H.4  Soil 
 

Table H.4–1  Soil concentrations of PCDD/PCDF and dl-PCB in Japan (pg-TEQ/g) 

FY 1998 1999 2000 2001 2002 2003 2004 2005 

Average 6.5 

 

6.9 6.2 3.8 4.4 3.1 5.9 

Range 0.0015 - 61  0 - 1,200 0 - 4,600 0 - 250 0 - 1,400 0 - 250 0 - 2,800 

(Number of sites) (286) 

 

(3,031) ( 3,735 ) ( 3,300 ) ( 3,059 ) ( 2,618 ) ( 1,782 ) 

         

FY 2006 2007 2008 2009 2010 2011 2012  

Average 2.6 3.1 3.1 2.5 3.0 3.4 2.6  

Range 0 - 330 0 - 170 0 - 190 0 - 85 0 - 94 0 - 140 0 - 150  

(Number of sites) ( 1,505 ) ( 1,285 ) ( 1,073 ) ( 976 ) ( 998 ) ( 969 ) ( 917 )  
Note 1: I-TEF(1988) had been used for the calculation of toxicity equivalent until FY 1998, WHO-TEF(1998) has been used from FY 1999 to FY 

2007, and WHO-TEF(2006) has been used after FY 2008.  
Note 2: In principle, the toxicity equivalent is calculated by using the value of 1/2 of the detection limit, when the measured value of each isomer is 

below the detection limit. 

Reference: Ministry of the Environment, Japan. Environmental Survey of Dioxins.     
http://www.env.go.jp/press/press.php?serial=17911 
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H.5  Biota 

Table H.5–1  Concentration of initial POPs in seabass in Tokyo Bay, Japan (pg/g wet) 

FY 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

Total PCBs 
 

360000 
(130000-550000) 

110000 
(96000-140000) 

270000 
(160000-540000) 

200000 
(170000-540000) 

130000 
(94000-310000) 

170000 
(130000-200000) 

140000 
(95000-330000) 

150000 
(85000-160000) 

130,000 170,000 120,000 

HCB 
 

490 

(240-800) 

540 

(310-890) 

690 

(520-1400) 

440 

(370-560) 

280 

(190-470) 

340 

(280-600) 

280 

(250-440) 

280 

(220-290) 
320 370 300 

Aldrin 
 

nd 

(nd-nd) 

tr(1.3) 

(tr(0.88)-tr(1.9)) 

tr(1.8) 

(nd-tr(2.4)) 

tr(1.4) 

(nd-tr(2.0)) 

nd 

(nd-nd) 

nd 

(nd-nd) 

nd 

(nd-nd) 

tr(1.0) 

(tr(0.9)-tr(1.2)) 
- 

 
- 

Deldrin 
 

1900 

(780-2400) 

780 

(710-890) 

1600 

(1300-2800) 

1400 

(1000-1400) 

750 

(720-1400) 

1100 

(860-1300) 

890 

(730-1300) 

870 

(540-1000) 
- 930 - 

Endrin 
 

78 

(36-150) 

79 

(63-97) 

88 

(70-170) 

90 

(69-92) 

110 

(56-63) 

59 

(46-72) 

54 

(48-70) 

50 

(33-59) 
- 72 - 

DDT p ,p' -DDT 
1900 

(920-2200) 

510 

(450-530) 

1200 

(1000-4800) 

1300 

(1100-3100) 

960 

(540-1700) 

1100 

(1000-1800) 

990 

(820-1400) 

950 

(930-1100) 
860 - - 

 
p ,p' -DDE 

25000 

(9000-98000) 

11000 

(8900-12000) 

20000 

(11000-52000) 

18000 

(15000-73000) 

12000 

(7700-28000) 

17000 

(12000-22000) 

14000 

(9700-53000) 

17000 

(9900-20000) 
13000 - - 

 
p ,p' -DDD 

4700 

(2200-6900) 

2000 

(1700-2100) 

4000 

(3300-9700) 

3200 

(2900-6700) 

2200 

(1300-4300) 

2900 

(2400-3700) 

2400 

(1900-4100) 

2300 

(1500-2500) 
1900 - - 

 
o ,p' -DDT 

350 

(190-520) 

110 

(94-120) 

300 

(210-1200) 

390 

(290-780) 

220 

(130-480) 

240 

(230-430) 

240 

(170-300) 

220 

(200-240) 
180 - - 

 
o ,p' -DDE 

3400 

(940-13000) 

2200 

(1500-2500) 

2000 

(1500-5800) 

3100 

(3000-12000) 

2100 

(1400-4800) 

3500 

(2200-4400) 

2800 

(2100-13000) 

4100 

(1400-4300) 
2800 - - 

 
o ,p' -DDD 

850 
(390-110) 

360 
(290-440) 

810 
(750-1700) 

700 
(650-1400) 

610 
(460-1100) 

730 
(550-810) 

570 
(430-1000) 

560 
(310-610) 

400 - - 

Chlordane cis -Chlordane 
5300 

(1900-6900) 

2400 

(2100-3700) 

4200 

(3100-9800) 

3700 

(3100-5800) 

2500 

(1800-3900) 

2700 

(2400-3700) 

2300 

(1900-3500) 

2100 

(1200-2300) 
1500 2000 1600 

 
trans -Chlordane 

1800 

(630-2700) 

910 

(750-1600) 

1500 

(1100-2600) 

1300 

(1100-1800) 

820 

(650-1400) 

870 

(840-1200) 

760 

(640-1100) 

740 

(380-840) 
430 730 500 

 
Oxychlordane 

840 

(380-3900) 

350 

(230-440) 

450 

(330-1000) 

380 

(300-650) 

250 

(190-450) 

390 

(290-540) 

280 

(210-470) 

280 

(170-320) 
230 280 240 

 
cis -Nonachlor 

3400 

(1500-5100) 

1400 

(1300-2000) 

2500 

(1900-10000) 

2400 

(2000-6200) 

1700 

(1100-3300) 

1800 

(1700-2800) 

1600 

(1200-3200) 

1600 

(1100-1900) 
1200 1700 1300 

 
trans -Nonachlor 

6900 

(2800-8300) 

2900 

(2700-4600) 

4700 

(3800-21000) 

4700 

(4000-12000) 

2500 

(2400-6300) 

3900 

(3300-5600) 

3200 

(2500-6300) 

3400 

(2200-3700) 
2500 3600 2700 

Heptachlor Heptachlor 
17 

(8.3-20) 

tr(5.4) 

(tr(4.3)-11) 

4.5 

(tr(2.7)-8.6) 

tr(5.4) 

(tr(4.1)-6.2) 

tr(3) 

(tr(2)-tr(5)) 

tr(4) 

(tr(3)-tr(4)) 

tr(4) 

(tr(3)-9) 

tr(4) 

(nd-5) 
3 3 tr(1) 

 
cis -Heptachloro epoxide - 

110 

(97-120) 

180 

(120-300) 

180 

(130-200) 

100 

(87-180) 

140 

(110-160) 

130 

(110-160) 

120 

(77-130) 
61 120 79 

 
trans -Heptachloro epoxide - 

nd 

(nd-nd) 

nd 

(nd-(tr(4.3)) 

nd 

(nd-nd) 

nd 

(nd-nd) 

nd 

(nd-nd) 

nd 

(nd-nd) 

nd 

(nd-nd) 
nd nd nd 

Toxaphene Parlar-26 - 
tr(20) 

(tr(15)-tr(22)) 

86 

(42-300) 

110 

(97-210) 

63 

(30-200) 

57 

(49-130) 

52 

(43-79) 

48 

(45-92) 
- - - 

 
Parlar-50 - 

tr(27) 
(tr(18)-tr(30)) 

130 
(58-470) 

170 
(150-330) 

89 
(36-260) 

87 
(73-210) 

74 
(56-110) 

64 
(56-150) 

- - - 

 
Parlar-62 - 

nd 
(nd-nd) 

t(69) 
(nd-230) 

tr(71) 
(nd-150) 

tr(30) 
(nd-130) 

tr(40) 
(nd-70) 

tr(30) 
(nd-tr(60)) 

nd 
(nd-80) 

- - - 

Mirex 
 

- 
11 

(8.6-14) 

22 

(19-82) 

30 

(25-78) 

26 

(11-41) 

20 

(17-36) 

20 

(18-32) 

24 

(14-17) 
- 25 - 

Reference: Ministry of the Environment, Japan. “Chemicals in Environment.” (http://www.env.go.jp/chemi/kurohon/en/; (Access on July 2014)) 
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Table H.5–2  Concentration of new POPs in seabass in Tokyo Bay, Japan (pg/g wet) 

FY 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

HCH α -HCH 
67 

(42-130) 

83 

(64-95) 

100 

(51-150) 

250 

(130-260) 

66 

(53-140) 

99 

(79-110) 

130 

(110-130) 

84 

(73-92) 
42 84 39 

 
β -HCH 

180 
(110-380) 

110 
(82-130) 

300 
(170-450) 

340 
(220-400) 

190 
(140-390) 

290 
(230-330) 

310 
(260-330) 

240 
(220-270) 

110 260 140 

 
γ -HCH - 

30 

(23-36) 

63 

(tr(29)-240) 

92 

(50-100) 

35 

(32-75) 

47 

(36-63) 

71 

(56-81) 

42 

(38-45) 
18 50 16 

 
δ -HCH - 

9.2 
(7.5-11) 

9.6 
((tr(3.5)-19) 

28 
(15-32) 

10 
(7-21) 

9 
(7-13) 

17 
(13-17) 

10 
(9-12) 

4 13 4 

Pentachlorobenzene 
 

- - - - - 
tr(0.17) 

(tr(0.14)-0.21) 
- - 230 220 92 

PBDE  

(Br: 4 – 10) 
TeBDE - - - - - - 

700 

(560-1300) 
- 700 860 650 

 
PeBDE - - - - - - 

160 

(130-280) 
- 170 190 130 

 HxBDE - - - - - - 
200 

(150-310) 
- 150 200 170 

 
HpBDE - - - - - - 

53 

(43-73) 
- nd 52 44 

 
OcBDE - - - - - - 

37 
(31-61) 

- 28 32 33 

 
NoBDE - - - - - - 

nd 

(nd-nd) 
- tr(10) tr(9) tr(16) 

 
DeBDE - - - - - - 

nd 
(nd-nd) 

- nd nd tr(90) 

Chlordecone 
 

- - - - - - 
nd 

(nd-nd) 
- nd nd  

HBB  - - - - - - - 
2.4 

(1.9-2.9) 
nd 3  

PFOS, PFOA PFOS - - - - - - - 
4200 

(1600-6800) 
4200 1100 1300 

 
PFOA - - - - - - - 

tr(19) 
(tr(17)-30) 

tr(10) nd 55 

Endosulfan Endosulfans - - - - - - - - - 180 nd 

 
α - Endosulfan - - - - - - - - - 140 nd 

 
β - Endosulfan - - - - - - - - - 37 nd 

HBCDs  - - - - - - - - - 
2400 

(2000-4500) 
2000 

Reference: Ministry of the Environment, Japan. “Chemicals in Environment.” (http://www.env.go.jp/chemi/kurohon/en/; (Access on July 2014)) 
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Table H.5–3  Concentration of initial POPs in seabass in Osaka Bay, Japan (pg/g wet) 

FY 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

Total PCBs 
 

270000 

(200000-360000) 

91000 

(72000-130000) 

120000 

(88000-140000) 

110000 

(84000-270000) 

210000 

(160000-270000) 

330000 

(220000-530000) 

150000 

(110000-160000) 

240000 

(120000-290000) 
260,000 250,000 83,000 

HCB 
 

200 
(190-230) 

140 
(120-210) 

130 
(110-140) 

160 
(130-240) 

210 
(150-270) 

150 
(120-200) 

110 
(99-120) 

160 
(130-180) 

210 160 110 

Aldrin 
 

nd 

(nd-nd) 

nd 

(nd-tr(1.2)) 

nd 

(nd-nd) 

nd 

(nd-nd) 

nd 

(nd-nd) 

nd 

(nd-tr(2)) 

nd 

(nd-nd) 

tr(1.7) 

(nd-3.1) 
- - - 

Deldrin 
 

1500 
(1400-1600) 

690 
(560-1000) 

700 
(630-1300) 

810 
(620-890) 

1100 
(900-1300) 

950 
(690-1100) 

780 
(520-910) 

960 
(820-1000) 

- 970 - 

Endrin 
 

88 

(81-96) 

66 

(51-78) 

59 

(54-61) 

38 

(33-48) 

81 

(76-140) 

37 

(32-49) 

33 

(30-38) 

220 

(140-270) 
- 57 - 

DDT p ,p' -DDT 
1000 

(960-1200) 
480 

(400-790) 
540 

(440-640) 
470 

(430-490) 
880 

(530-1800) 
1200 

(800-1700) 
710 

(450-1200) 
900 

(620-1300) 
620 - - 

 
p ,p' -DDE 

7800 

(6000-8400) 

3500 

(2800-5700) 

4300 

(3300-4900) 

3700 

(3100-6300) 

5800 

(4600-7000) 

9200 

(6700-18000) 

4900 

(3900-6400) 

6500 

(4900-10000) 
6200 - - 

 
p ,p' -DDD 

2500 
(2000-2700) 

1100 
(900-1900) 

1300 
(940-1500) 

1100 
(880-1500) 

1700 
(1200-2200) 

2400 
(1700-4100) 

1300 
(910-1500) 

1500 
(1500-2300) 

1800 - - 

 
o ,p' -DDT 

290 

(230-300) 

180 

(160-290) 

210 

(140-240) 

120 

(100-130) 

230 

(130-450) 

280 

(190-430) 

160 

(110-270) 

180 

(140-300) 
150 - - 

 
o ,p' -DDE 

510 
(420-540) 

180 
(140-410) 

220 
(180-280) 

140 
(120-180) 

240 
(170-280) 

280 
(240-610) 

190 
(140-220) 

210 
(190-410) 

240 - - 

 
o ,p' -DDD 

800 

(760-950) 

330 

(260-570) 

420 

(290-480) 

300 

(250-500) 

550 

(450-670) 

680 

(510-1300) 

380 

(270-430) 

420 

(370-720) 
490 - - 

Chlordane cis -Chlordane 
3800 

(3300-4100) 
2700 

(2200-4400) 
2300 

(1900-4600) 
2400 

(1800-2800) 
3300 

(3100-4900) 
3200 

(2700-5200) 
1900 

(1500-2700) 
2500 

(2400-3100) 
2300 2900 1900 

 
trans -Chlordane 

1700 

(1500-1800) 

1100 

(930-1800) 

860 

(670-190) 

990 

(730-1100) 

1500 

(1300-2000) 

1200 

(1000-2100) 

810 

(640-1300) 

1100 

(960-1300) 
860 1300 780 

 
Oxychlordane 

440 
(350-610) 

320 
(240-530) 

300 
(260-480) 

330 
(230-440) 

380 
(330-410) 

380 
(290-440) 

240 
(170-300) 

330 
(270-370) 

260 270 210 

 
cis -Nonachlor 

2200 

(1900-2800) 

1600 

(1200-2400) 

1600 

(1200-2300) 

1300 

(990-1800) 

1900 

(1700-2600) 

2400 

(1700-3700) 

1300 

(990-2100) 

1600 

(1600-2300) 
1400 1600 1100 

 
trans -Nonachlor 

4500 
(4100-5700) 

3700 
(2800-5800) 

3500 
(2800-5500) 

2900 
(2100-4000) 

4300 
(3700-5700) 

4500 
(3600-7900) 

2700 
(2100-4000) 

3500 
(3300-4600) 

3000 3700 2300 

Heptachlor Heptachlor 
9.6 

(8.4-11) 

tr(4.8) 

(tr(4.0)-9.1) 

tr(2.3) 

(tr(2.0)-5.1) 

tr(2.5) 

(nd-tr(3.2)) 

6 

(tr(5)-8) 

tr(5) 

(tr(4)-7) 

tr(5) 

(tr(3)-7) 

tr(4) 

(tr(3)-6) 
4 4 tr(2) 

 
cis -Heptachloro 
epoxide 

- 
77 

(64-110) 
67 

(58-140) 
78 

(60-110) 
130 

(100-160) 
90 

(65-120) 
79 

(62-98) 
100 

(100-110) 
98 95 71 

 

trans -Heptachloro 

epoxide 
- 

nd 

(nd-nd) 

nd 

(nd-nd) 

nd 

(nd-nd) 

nd 

(nd-nd) 

nd 

(nd-nd) 

nd 

(nd-nd) 

nd 

(nd-nd) 
nd nd nd 

Toxaphene Parlar-26 - 
nd 

(nd-tr(21)) 
nd 

(nd-nd) 
nd 

(nd-nd) 
tr(10) 

(tr(8)-tr(14)) 
tr(9) 

(tr(8)-16) 
tr(7) 

(tr(6)-tr(7)) 
13 

(7-15) 
- - - 

 
Parlar-50 - 

tr(11) 

(nd-tr(32)) 

nd 

(nd-tr(16)) 

nd 

(nd-nd) 

tr(11) 

(tr(8)-14) 

10 

(9-16) 

tr(6) 

(tr(5)-tr(7)) 

9 

(8-15) 
- - - 

 
Parlar-62 - 

nd 
(nd-nd) 

nd 
(nd-nd) 

nd 
(nd-nd) 

nd 
(nd-nd) 

nd 
(nd-nd) 

nd 
(nd-nd) 

nd 
(nd-nd) 

- - - 

Mirex 
 

- 
10 

(5.5-6.6) 

6.7 

(5.7-9.9) 

11 

(6-55) 

12 

(11-41) 

13 

(9-16) 

13 

(9-17) 

13 

(11-19) 
- 12 - 

Reference: Ministry of the Environment, Japan. “Chemicals in Environment.” (http://www.env.go.jp/chemi/kurohon/en/; (Access on July 2014)) 



 

113 

 

Table H.5–4  Concentration of new POPs in seabass in Osaka Bay, Japan (pg/g wet) 

FY 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

HCH α -HCH 
130 

(120-160) 

59 

(43-90) 

61 

(51-62) 

70 

(58-73) 

130 

(84-160) 

110 

(88-170) 

93 

(77-110) 

76 

(70-94) 
64 64 32 

 β -HCH 
600 

(550-680) 

240 

(190-330) 

320 

(300-370) 

800 

(570-1300) 

910 

(600-1100) 

510 

(350-770) 

570 

(430-640) 

490 

(360-530) 
450 360 150 

 γ -HCH - 
26 

(17-37) 

(tr(30) 

((tr(24)-32) 

28 

(26-33) 

49 

(33-60) 

42 

(32-64) 

49 

(43-55) 

32 

(25-32) 
40 31 12 

 δ -HCH - 
9.4 

(6.6-13) 

9.0 

(7.7-10) 

12 

(9.1-16) 

30 

(18-35) 

20 

(16-31) 

67 

(55-77) 

16 

(10-18) 
13 19 6 

Pentachlorobenzene 
 

- - - - - 
tr(0.070) 

(tr(0.068)-tr(0.091)) 
- - 180 57 29 

PBDE  

(Br: 4 – 10) 
TeBDE - - - - - - 

350 

(270-490) 
- 400 480 350 

 
PeBDE - - - - - - 

94 

(73-150) 
- 180 140 100 

 HxBDE - - - - - - 
120 

(96-140) 
- 240 200 110 

 
HpBDE - - - - - - 

41 

(33-58) 
- 40 82 38 

 
OcBDE - - - - - - 

26 

(27-39) 
- 94 66 32 

 
NoBDE - - - - - - 

nd 

(nd-nd) 
- 40 nd tr(14) 

 
DeBDE - - - - - - 

nd 

(nd-nd) 
- tr(150) nd tr(90) 

Chlordecone 
 

- - - - - - 
nd 

(nd-nd) 
- nd nd - 

HBB  - - - - - - - 
tr(0.99) 

(tr(0.80)-6.0) 
nd tr(1) - 

PFOS, PFOA PFOS - - - - - - - 
2600 

(2100-3400) 
4100 640 570 

 
PFOA - - - - - - - 

40 

(25-81) 
26 tr(22) 51 

Endosulfan Endosulfans - - - - - - - - - tr(47) tr(51) 

 
α - Endosulfan - - - - - - - - - tr(40) tr(41) 

 
β - Endosulfan - - - - - - - - - tr(7) tr(10) 

HBCDs  - - - - - - - - - 
17000 

(16000-26000) 
4900 

Reference: Ministry of the Environment, Japan. “Chemicals in Environment.” (http://www.env.go.jp/chemi/kurohon/en/; (Access on July 2014)) 
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2002 (n=20)

2004 (n=32)

2006 (n=10)

2003 (n=20)

2005 (n=10)

2007 (n=10)  
NOTE 1: TEQ is calculated with WHO-TEF 1998. 

NOTE 2: Calculated as 1/2 LOQ for the data below the quantitation limit. 
NOTE 3: Average concentration + SD 

NOTE 4: PCDD – 7 congeners; PCDF – 10 congeners; dl-PCB – 12 congeners. 

Reference: Ministry of the Environment, Japan. The Accumulation of Dioxins in the Japanese Wildlife 

Figure H.5–1  PCDD/PCDF and dl-PCB in liver of common cormorant 

 

 

1998  (n=3)

2002 (n=10)

2006 (n=10)

1999  (n=12)

2003 (n=10)

2007 (n=10)

2000  (n=10)

2004 (n=5)

2001  (n=10)

2005 (n=10)

 
NOTE 1: TEQ is calculated with WHO-TEF 1998. 
NOTE 2: Until 2001 calculated as 1/2 LOD for the data below the detection limit, and from 2002 calculated as 1/2 LOQ for the data below the 

quantitation limit. 

NOTE 3: Average concentration + SD 
NOTE 4: PCDD – 7 congeners; PCDF – 10 congeners; dl-PCB – 12 congeners. 

Reference: Ministry of the Environment, Japan. The Accumulation of Dioxins in the Japanese Wildlife 

Figure H.5–2  PCDD/PCDF and dl-PCB in blubber of finless porpoise 
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1999  (n=37)

2002 (n=10)

2005 (n=20)

2000  (n=20)

2003 (n=10)

2006 (n=20)

2001  (n=20)

2004 (n=20)

2007 (n=10)  
NOTE 1: TEQ is calculated with WHO-TEF 1998. 

NOTE 2: Until 2001 calculated as 1/2 LOD for the data below the detection limit, and from 2002 calculated as 1/2 LOQ for the data below the 
quantitation limit. 

NOTE 3: Average concentration + SD 

NOTE 4: PCDD – 7 congeners; PCDF – 10 congeners; dl-PCB – 12 congeners. 
Reference: Ministry of the Environment, Japan. The Accumulation of Dioxins in the Japanese Wildlife 

Figure H.5–3  PCDD/PCDF and dl-PCB in body of large Japanese field mouse 

 

2003  (n=5)

2005 (n=20)

2007 (n=10)

2004  (n=20)

2006 (n=20)

 
NOTE 1: TEQ is calculated with WHO-TEF 1998. 
NOTE 2: Calculated as 1/2 LOQ for the data below the quantitation limit. 

NOTE 3: Average concentration + SD 

NOTE 4: PCDD – 7 congeners; PCDF – 10 congeners; dl-PCB – 12 congeners. 
Reference: Ministry of the Environment, Japan. The Accumulation of Dioxins in the Japanese Wildlife 

Figure H.5–4  PCDD/PCDF and dl-PCB in liver of large Japanese field mouse 
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1998  (n=5)

2002 (n=10)

1999  (n=10)

2005 (n=10)

2000  (n=10)

2006 (n=10)

2001  (n=10)

2007 (n=10)  
NOTE 1: TEQ is calculated with WHO-TEF 1998. 

NOTE 2: Until 2001 calculated as 1/2 LOD for the data below the detection limit, and from 2002 calculated as 1/2 LOQ for the data below the 

quantitation limit. 
NOTE 3: Average concentration + SD 

NOTE 4: PCDD – 7 congeners; PCDF – 10 congeners; dl-PCB – 12 congeners. 
Reference: Ministry of the Environment, Japan. The Accumulation of Dioxins in the Japanese Wildlife 

Figure H.5–5  PCDD/PCDF and dl-PCB in blubber of raccoon dog 

 

Table H.5–5  PCB concentration in biota of Japan Marine Environment 

FY 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

Mussels molluscous Sendai Bay 9.9 

 

0.80 (0.59) 5.8 2.8 2.1 2.7 6.6 4.5 4.7 

 

1.6 

 
part Tokyo Bay 6.1 

 
5.1 3.8 1.7 6.9 4.8 6.3 2.5 6.8 6.1 

 
7.2 

  
Ariake Sea 3.2 

 
2.4 1.4 2.4 2.1 

 
1.4 4.7 

 
4.0 

 
14 

  
Toyama Bay 4.6 

 

3.0 7.0 9.0 2.9 3.1 6.0 7.9 5.4 7.2 

 

14 

benthic  liver Sendai Bay 340 400 480 930 250 170 90 360 310 860 320 

 

280 

sharks 
 

Tokyo Bay 3400 3000 2000 2100 2600 2600 1600 3300 2800 3400 1600 

 

2700 

  
Ariake Sea 350 360 120 190 310 260 140 200 570 460 360 

 

400 

  
Toyama Bay 57 75 440 500 97 150 220 76 590 450 210 

 
100 

 
muscle Sendai Bay 

  
1.4 3.1 35 2.2 1.8 1.3 7.5 4.3 3.1 

 
1.2 

  
Tokyo Bay 

  

11 11 12 12 10 12 17 8.0 9.7 

 

36 

  
Ariake Sea 

  

0.80 1.1 0.92 1.4 1.5 1.8 1.8 3.3 2.9 

 

2.7 

  
Toyama Bay 

  

3.1 2.7 5.0 1.8 4.1 0.55 3.2 2.5 2.7 

 

15 

squids liver Oyashio Current 82 54 16 29 78 75 50 36 64 140 

 

20 

 
  

Kuroshio Current 81 90 27 36 65 79 50 43 51 100 

 

27 

 
  

East China Sea 82 150 18 73 81 120 60 92 130 200 

 

85 

 
  

Sea of Japan 160 61 31 70 82 84 99 110 95 160 

 

62 

 
 

muscle Oyashio Current 

  

0.75 (0.43) 3.0 0.9 2.4 0.92 4.5 1.1 

   
  

Kuroshio Current 

  

1.1 (0.59) 3.0 2.0 2.4 1.1 4.6 1.1 

   
  

East China Sea 

  

1.6 2.1 3.2 2.8 4.9 1.5 4.7 1.8 

   
  

Sea of Japan 

  

2.7 1.1 13 2.2 1.7 3.2 5.2 1.4 

   Cods liver Oyashio Current 160 140 27 130 120 51 51 37 94 170 

 

100 

 
  

Sea of Japan 470 270 170 210 600 150 270 250 490 410 

 

210 

 
 

muscle Oyashio Current 

  

0.23 1.2 2.1 2.1 0.78 0.61 3.4 1.8 

   
  

Sea of Japan 

  

1.7 2.0 5.9 2.4 4.5 2.5 5.7 3.8 

   crustacean muscle Oyashio Current 

  

2.6 1.7 2.6* 4.6 0.5 0.86 3.8 2.3 

 

0.92 

 
  

Sea of Japan 

  

11 2.5 3.4* 3.7 2.6 0.80 4.6 2.6 

 

1.0 

 unit: ng/g(wet) 

ND: not detected 
(): concentration below quantification limit and above detection limit 

* analyzed edible part including crab innards 

Reference: Ministry of the Environment, Japan. “Marine Environmental Monitoring Survey.” 
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Table H.5–6  Dioxins concentration in biota of Japan Marine Environment 

FY 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

mussels molluscous Sendai Bay PCDD 0.075 - 0.013 0.058 0.050 0.068 0.10 0.055 0.067 0.061 0.11 - 0.12 

 part  PCDF 0.16 - 0.053 0.044 0.088 0.055 0.067 0.040 0.048 0.045 0.061 - 0.06 

   dl-PCB 0.49 - 0.12 0.051 0.16 0.12 0.11 0.044 0.035 0.071 0.078 - 0.058 

  Tokyo Bay PCDD 0.062 - 0.16 0.071 0.032 0.075 0.21 0.11 0.071 0.18 0.079 - 0.16 

   PCDF 0.18 - 0.25 0.099 0.074 0.095 0.22 0.14 0.15 0.27 0.068 - 0.16 

   dl-PCB 0.40 - 0.39 0.24 0.24 0.15 0.58 0.35 0.16 0.36 0.18 - 0.30 

  Ariake Sea PCDD 0.041 - 0.15 0.062 0.17 0.049  0.044 0.16  0.35 - 0.17 

   PCDF 0.068 - 0.12 0.034 0.18 0.029  0.028 0.079  0.097 - 0.077 

   dl-PCB 0.14 - 0.35 0.055 0.20 0.048  0.043 0.080  0.097 - 0.078 

  Toyama  PCDD 0.036 - 0.0024 0.061 0.037 0.018 0.050 0.054 0.095 0.040 0.067 - 0.13 

  Bay PCDF 0.10 - 0.11 0.14 0.097 0.034 0.065 0.10 0.18 0.078 0.078 - 0.16 

   dl-PCB 0.14 - 0.56 0.38 0.067 0.071 0.14 0.18 0.32 0.089 0.18 - 0.29 

benthic  liver Oyashio  PCDD 11 8.4 31 33 3.1 7.4 9.4 12 14 8.8 26 - 12 

sharks  Current PCDF 15 9.4 36 32 3.7 6.0 7.5 8.4 8.6 5.8 10 - 4.1 

   dl-PCB 20 19 47 47 12 12 13 17 15 22 18 - 7.7 

  Kuroshio  PCDD 28 20 25 15 21 29 19 17 16 9.5 16 - 13 

  Current PCDF 42 17 35 19 21 24 18 18 14 10 13 - 9.1 

   dl-PCB 120 110 91 78 100 89 83 93 71 52 32 - 38 

  East China  PCDD 19 31 49 32 39 30 30 55 120 91 79 - 150 

  Sea PCDF 17 21 35 17 26 16 14 26 56 45 28 - 60 

   dl-PCB 23 34 35 17 24 16 16 26 49 46 36 - 55 

  Sea of  PCDD 3.3 2.6 6.7 10 3.7 5.2 5.4 4.5 6.7 3.5 3.6 - 2.1 

  Japan PCDF 5.3 3.1 7.9 14 5.8 7.1 6.0 5.8 11 6.2 4.3 - 2.9 

   dl-PCB 14 14 24 23 9.2 9.9 10 7.3 27 8.7 6.7 - 5.9 

 muscle Oyashio  PCDD - 0.044 0.11 0.11 0.011 0.070 0.064 0.076 0.041 0.12 0.19 - 0.079 

  Current PCDF - 0.047 0.13 0.084 0.036 0.048 0.049 0.046 0.026 0.06 0.097 - 0.021 

   dl-PCB - 0.12 0.13 0.13 0.69 0.048 0.044 0.044 0.030 0.12 0.14 - 0.026 

  Kuroshio  PCDD - 0.038 0.086 0.087 0.10 0.047 0.12 0.066 0.039 0.068 0.076 - 0.076 

  Current PCDF - 0.029 0.11 0.11 0.074 0.035 0.097 0.044 0.031 0.051 0.074 - 0.049 

   dl-PCB - 0.43 0.4 0.27 0.52 0.26 0.31 0.25 0.15 0.14 0.18 - 0.21 

  East China  PCDD - 0.027 0.049 0.057 0.075 0.038 0.078 0.039 0.079 0.033 0.47 - 0.62 

  Sea PCDF - 0.024 0.043 0.03 0.052 0.025 0.036 0.017 0.046 0.011 0.19 - 0.25 

   dl-PCB - 0.089 0.056 0.028 0.061 0.071 0.033 0.021 0.052 0.049 0.26 - 0.28 

  Sea of  PCDD - 0.020 0.00013 0.091 0 0.057 0.053 0.043 0.028 0.048 0.013 - 0.038 

  Japan PCDF - 0.037 0.045 0.10 0.010 0.067 0.053 0.038 0.037 0.061 0.025 - 0.045 

   dl-PCB - 1.1 0.10 0.087 0.032 0.051 0.046 0.028 0.042 0.049 0.013 - 0.19 

squids liver Oyashio  PCDD 0.95 0.41 0.73 0.48 0.52 0.81 0.55 0.68 0.50 0.43 - 0.43 - 

  Current PCDF 1.7 0.67 1.3 0.86 1.1 1.1 0.82 1.0 0.86 0.71 - 0.69 - 

   dl-PCB 6.0 3.2 4.7 2.3 4.2 3.0 2.7 2.8 2.5 2.2 - 1.6 - 

  Kuroshio  PCDD 1.1 0.90 1.2 0.78 0.65 0.91 0.70 0.60 0.57 0.33 - 0.32 - 

  Current PCDF 2.0 1.4 1.7 1.3 1.3 1.2 1.0 1.0 1.1 0.55 - 0.44 - 

   dl-PCB 6.6 7.2 6.4 3.4 4.4 3.6 3.3 3.3 2.4 2.1 - 1.6 - 

  East China  PCDD 1.9 0.95 1.2 1.9 0 1.8 1.5 3.4 1.5 1.6 - 1.9 - 

  Sea PCDF 4.2 1.9 2.5 3.1 3.4 3.5 2.9 6.6 3.0 3.4 - 3.1 - 

   dl-PCB 14 15 9.0 7.0 24 9.3 9.1 9.6 9.1 6.7 - 8.2 - 

  Sea of  PCDD 1.8 1.5 2.0 2.4 3.3 2.2 2.9 3.3 1.6 2.6 - 1.9 - 

  Japan PCDF 2.8 3.6 3.0 2.9 6.3 3.1 4.8 7.0 3.0 4.6 - 2.3 - 

   dl-PCB 9.2 8.7 7.8 6.5 14 5.9 8.6 9.6 4.4 7.3 - 4.5 - 

 muscle Oyashio  PCDD - 0 0 0.052 0 0.010 0.028 0.028 0.013 0.018 - - - 

  Current PCDF - 0.0005 0 0.054 0.0034 0.011 0.018 0.026 0.013 0.012 - - - 

   dl-PCB - 0.0044 0.052 0.11 0.031 0.028 0.033 0.024 0.017 0.022 - - - 

  Kuroshio  PCDD - 0 0 0.019 0 0.012 0.028 0.028 0.013 0.013 - - - 

  Current PCDF - 0.0025 0 0.014 0 0.011 0.019 0.019 0.013 0.011 - - - 

   dl-PCB - 0.052 0.065 0.029 0.036 0.029 0.035 0.029 0.019 0.020 - - - 

  East China  PCDD - 0 0 0.041 0 0.02 0.028 0.078 0.018 0.028 - - - 

  Sea PCDF - 0.018 0.018 0.072 0.043 0.041 0.051 0.11 0.032 0.034 - - - 

   dl-PCB - 0.17 0.098 0.17 0.28 0.10 0.12 0.16 0.075 0.063 - - - 

  Sea of  PCDD - 0.041 0.030 0.019 0.10 0.049 0.078 0.10 0.063 0.053 - - - 

  Japan PCDF - 0.074 0.062 0.013 0.13 0.038 0.097 0.12 0.063 0.066 - - - 

   dl-PCB - 0.28 0.21 0.020 0.36 0.10 0.15 0.17 0.083 0.096 - - - 
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Table H.5–7  Dioxins concentration in biota of Japan Marine Environment (continue) 

FY 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

cods liver Oyashio  PCDD 1.1 0.31 0.19 0.82 0.52 0.98 0.78 0.79 0.39 0.37 - 0.49 - 

  Current PCDF 2.4 0.93 1.0 2.2 1.5 2.1 1.7 1.4 0.89 0.93 - 1.1 - 

   dl-PCB 18 16 6.2 12 7.6 15 11 11 7.4 7.3 - 7.1 - 

  Sea of  PCDD 3.8 1.2 2.1 3.0 3.2 2.1 2.9 2.8 1.5 2.5 - 1.9 - 

  Japan PCDF 8.8 4.0 5.1 6.6 10 4.2 6 5.6 3.7 5.6 - 3.8 - 

   dl-PCB 82 80 78 40 220 29 36 46 29 35 - 21 - 

 muscle Oyashio  PCDD - 0 0 0.019 0 0 0.028 0.028 0.013 0.013 - - - 

  Current PCDF - 0 0 0.019 0.013 0.0032 0.024 0.019 0.0082 0.0092 - - - 

   dl-PCB - 0.1 0.017 0.094 0.10 0.057 0.045 0.047 0.026 0.029 - - - 

  Sea of  PCDD - 0.0010 0 0.032 0.0035 0.0012 0.028 0.038 0.030 0.035 - - - 

  Japan PCDF - 0.032 0.015 0.045 0.042 0.022 0.048 0.043 0.054 0.066 - - - 

   dl-PCB - 0.67 0.29 0.22 1.2 0.15 0.19 0.37 0.46 0.22 - - - 

crustacean muscle Oyashio  PCDD - - 0.21 0.081 0.049* 0.057 0.048 0.082 0.098 0.051 - 0.051 - 

  Current PCDF - - 0.46 0.13 0.11* 0.16 0.073 0.12 0.18 0.084 - 0.091 - 

   dl-PCB - - 0.64 0.12 0.14* 0.087 0.064 0.080 0.15 0.067 - 0.14 - 

  Sea of  PCDD - - 0.68 0.18 0.075* 0.096 0.14 0.11 0.17 0.076 - 0.11 - 

  Japan PCDF - - 1.3 0.31 0.20* 0.20 0.28 0.21 0.36 0.15 - 0.16 - 

   dl-PCB - - 2.1 0.29 0.29* 0.37 0.29 0.22 0.36 0.15 - 0.16 - 

unit: pg-TEQ/g(wet)      ND: not detected 

(): concentration below quantification limit and above detection limit 

* analyzed edible part including crab innards 
FY1998-2008: TEQs are calculated using TEF-1998   FY2009-2010: TEQs are calculated using TEF-2006 

Reference: Ministry of the Environment, Japan. “Marine Environmental Monitoring Survey.” 

 

 

Table H.5–8  Concentrations of organohalogen compounds in archived blubber samples of 

striped dolphins (ng/g fat) 

Year Gender 
Body 
length 

(cm) 

Body 
weight 

(kg) 

Age 

(yr) 

Fat 

(%) 

Organohalogen concentrations (ng/g fat) 

PCBs DDTs CHLs HCB HCHs PBDEs HBCDs 

1978 Male 227 132 11.5 36.0 26000 75000 3500 770 380 13 12 

1978 Male 230 160 17.5 49.2 24000 86000 3500 590 320 13 12 

1979 Male 235 NA 19.5 55.0 31000 130000 5200 560 510 21 16 

1979 Male 239 NA 18.5 73.5 30000 99000 4400 620 470 20 13 

1979 Male 230 NA 18.5 91.0 15000 48000 2700 410 240 13 11 

1979 Male 233 NA 19.5 67.2 24000 76000 3500 570 430 18 10 

1986 Male NA NA 20.5 55.9 28000 79000 5800 420 300 210 29 

1986 Male 228 NA 9.5 46.8 20000 48000 5300 600 360 270 36 

1986 Male 251 NA 31.5 54.0 27000 86000 6700 520 280 190 26 

1992 Male 226 NA NA 62.3 17000 36000 6000 390 360 550 210 

1992 Male 231 NA NA 56.0 23000 54000 8100 690 320 520 200 

1992 Male 226 NA NA 64.7 18000 39000 6200 520 340 520 200 

1992 Male 226 NA NA 45.9 11000 26000 3900 370 190 420 140 

1992 Male 235 NA NA 28.4 26000 70000 9200 760 300 640 310 

1992 Male 230 NA NA 71.5 22000 58000 11000 1100 290 660 310 

2003 Male 231 155 NA 56.2 28000 52000 8700 410 400 520 700 

2003 Female 223 105 NA 56.2 3200 3500 730 53 40 84 290 

2003 Male 238 150 NA 58.4 26000 44000 7300 340 300 530 580 

2003 Male 232 155 NA 49.8 42000 88000 12000 540 490 850 940 

2003 Male 231 135 NA 44.1 32000 56000 9100 440 380 650 700 

2003 Male 237 150 NA 54.4 36000 67000 11000 620 520 610 620 

NA: Data not available. 

Reference: Isobe T. et al. (2009). Organohalogen contaminants in striped dolphins (Stenella coeruleoalba) from Japan: Present contamination status, 
body distribution and temporal trends (1978–2003). Marine Pollution Bulletin, 58, 396–401. 
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Reference: Isobe T. et al. (2009). Organohalogen contaminants in striped dolphins (Stenella coeruleoalba) from Japan: Present contamination status, 

body distribution and temporal trends (1978–2003). Marine Pollution Bulletin, 58, 396–401. 

 

Figure H.5–6  Temporal trends in concentrations of organohalogen compounds in blubber of 

striped dolphins from Japan (ng/g fat) 

 

Table H.5–9  PFOS Concentrations (Mean and Range; ng/g, Wet Wt) in Livers of Melon-headed 

Whales Stranded Along the Japanese Coast in 1982, 2001/2002, and 2006a 

collection 

year 

sample 

location 

age class (sex) 
n 

Body length 

(cm) 
PFOS PFOSA 

1982 
Miyazaki mature 

(9F,3M) 

12 243 

(231-264) 

7.1 

(5.2-8.9) 

8.8 

(6.0-12.3) 

 

 immature 

(1F,3M) 

4 

(214-236) 

222 

(6.8-10.3) 

8.6 

(6.9-10.2) 

8.2 

 

 fetus 

(3M) 

3 91.0 

(80-101) 

8.6 

(6.5-9.8) 

4.1 

(2.9-5.2) 

 

 unknown 

(1F,2M) 

3 253 

(248-258) 

6.2 

(4.6-8.1) 

6.4 

(5.9-6.7) 

2001/2002  
Ibaraki unknown 

(9F,7M,5UK) 

21 227 

(46-270) 

51.1 

(17.8-117) 

65.8 

(25.3-111) 

2006 
Chiba mature 

(2M) 

2 253 

(249-256) 

56.6 

(52.6-60.6) 

36.1 

(35.9-36.3) 

 

 unknown 

(3M) 

3 246 

(234-263) 

51.6 

(49.2-54.3) 

24.5 

(11.6-31.6) 
Values in parenthesis () are range; For values below LOQ, a value of half-the LOQ was used for calculating a mean. 
Reference: Hart K. et al. (2008). Time trends and transplacental transfer of perfluorinated compounds in melon-headed whales stranded along the 

Japanese coast in 1982, 2001/2002, and 2006. Environ. Sci. Technol., 42 (19), 7132–7137. 
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Table H.5–10  Biological data and organohalogen concentrations (mean and range, ng/g fat) in the 

blubber of melon-headed whales stranded along the Japanese coasts 

Year 
 

n BL (cm) 
Fat 

(%) 
PBDEs PCBs DDTs CHLs HCHs HCB HP-epox 

1982 Fetus 3 91 

(80-101) 

42 

(39-44) 

11 

(7.5-13) 

4700 

(2000-8000) 

8900 

(3700-16000) 

910 

(530-1400) 

170 

(93-260) 

180 

(98-270) 

14 

(6.4-23) 

 Immature 

male 

1 
236 66 26 28000 63000 2500 450 310 50 

 Mature 

male 

4 251 

(247-258) 

61 

(46-80) 

24 

(22-30) 

31000 

(30000-34000) 

69000 

(67000-73000) 

2900 

(2600-3400) 

240 

(170-310) 

360 

(270-410) 

41 

(38-44) 

 Mature 

female 

2 238 

(235, 

240) 

55 

(44, 

66) 

16 

(9.0, 22) 

6200 

(2300, 10000) 

11000 

(4000, 18000) 

790 

(370, 1200) 

160 

(110, 

200) 

200 

(75, 320) 

23 

(7.6, 39) 

2001/ 

2002 

Immature 

male 

8 230 

(211-261) 

53 

(30-63) 

300 

(160-460) 

16000 

(7400-29000) 

21000 

(7800-35000) 

4100 

(1800-6900) 

250 

(180-420) 

270 

(200-340) 

75 

(33-230) 

 Mature 

male 

6 251 

(243-270) 

65 

(39-74) 

320 

(300-340) 

20000 

(15000-30000) 

26000 

(18000-33000) 

3700 

(3600-4200) 

190 

(160-220) 

230 

(190-290) 

61 

(28-120) 

 Immature 

female 

6 217 

(201-230) 

58 

(24-80) 

190 

(120-280) 

9400 

(5800-13000) 

11000 

(6700-18000) 

2600 

(1500-4100) 

230 

(100-430) 

330 

(160-510) 

41 

(27-60) 

 Mature 

female 

20 239 

(222-263) 

60 

(47-77) 

64 

(23-160) 

3100 

(770-10000) 

2600 

(560-7600) 

610 

(130-1800) 

56 

(18-160) 

85 

(30-350) 

13 

(3.7-33) 

2006 Mature 

male 

5 248 

(234-263) 

51 

(32-81) 

300 

(190-510) 

17000 

(9300-25000) 

22000 

(12000-33000) 

4500 

(2800-5700) 

250 

(170-370) 

320 

(190-510) 

70 

(38-99) 
BL, body length; HP-epox, heptachlor epoxide. 
Reference: Kajiwara N. et al. (2008). Polybrominated diphenyl ethers (PBDEs) and organochlorines in melon-headed whales, Peponocephala electra, 

mass stranded along the Japanese coasts: Maternal transfer and temporal trend. Environmental Pollution, 156, 106-114. 

 

Table H.5–11  PBDE Concentrations (ng/g fat) in Pooled Muscle of Skipjack Tuna Collected from 

Asian Offshore Waters 

 
Reference: Ueno D. et al. (2004). Global Pollution Monitoring of Polybrominated Diphenyl Ethers Using Skipjack Tuna as a Bioindicator. Environ. 

Sci. Technol., 38 (8), 2312–2316. 
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Table H.5–12  HBCD concentrations (ng/g fat) in pooled muscle of skipjack tuna collected from 

Asian offshore waters, off-Seychelles, off-Brazil and open seas 

Location Fat Concentration (ng/g fat) 
  

 
% α-HBCD β-HBCD γ-HBCD ∑HBCD 

N-Pacific-1 3.7 22 0.22 1.6 25 

N-Pacific-2 1.8 24 0.63 4.2 29 

N-Pacific-3 0.8 0.86 0.25 <0.5 1.1 

off-Japan-1 4.9 30 0.27 1.9 32 

off-Japan-2 4.8 40 0.30 4.2 45 

Japan Sea 7.4 5.0 0.66 1.4 6.5 

E-China Sea-1 2.6 29 0.75 14 44 

E-China Sea-2 0.8 21 0.41 6.5 28 

off-Taiwan 0.4 24 0.38 2.3 27 

S-China Sea 1.2 2.5 0.10 0.65 3.2 

off-Philippines 0.6 0.86 <0.1 <0.4 0.86 

Bay of Bengal 0.8 0.27 <0.1 <0.4 0.27 

off-Indonesia 0.8 0.41 <0.1 <0.4 0.41 

off-Seychelles 0.7 <0.1 <0.1 <0.4 n.d. 

off-Brazil 3.1 0.28 <0.03 <0.1 0.28 

n.d.: less than detection limit; N-Pacific: the North Pacific; E-China Sea: the East China Sea; S-China Sea: the South China Sea; Fat: fat contents in 
pooled muscles; ∑HBCD: α + β + γ-HBCD. 

Reference: Ueno D. et al. (2006). Distribution and transportability of hexabromocyclododecane (HBCD) in the Asia-Pacific region using skipjack 

tuna as a bioindicator. Environmental Pollution, 144, 238-247. 
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H.6  Food 
 

Table H.6–1  Concentration of PCDD/PCDF and dl-PCB in Food in Japan (pg-TEQ/g) 

Survey Year (FY) 2002 2003 2004 2005 2006 2007 

Region/District 
5 regions/ 
14 district  

5 regions/ 
15 district 

5 regions/ 
15 district 

5 regions/ 
15 district  

5 regions/ 
15 district  

5 regions/ 
15 district  

No. of sample 75 75 75 75 75 75 

PCDD+PCDF 
Median 0.098 0.014 0.0083 0.0079 0.0053 0.0054 

Range 0.0011-0.049 0.0016-0.081 0.0013-0.032 0.0014-0.084 0.0011-0.022 0.00053-0.036 

dl-PCB 
Median 0.011 0.012 0.010 0.0079 0.0064 0.0062 

Range 0.0013-0.13 0.00099-0.090 0.0016-0.095 0.0013-0.095 0.00096-0.037 0.00081-0.068 

PCDD+PCDF+dl-PCB 
Median 0.022 0.028 0.021 0.016 0.012 0.012 

Range 0.0024-0.18 0.0044-0.15 0.0033-0.13 0.0030-0.12 0.0027-0.053 0.0013-0.10 

        

Survey Year (FY) 2008 2009 2010 2011 2012 
 

Region/District 
5 regions/ 15 

district  
5 regions/ 10 

district  
5 regions/ 10 

district  
2 regions/ 3 

district  
2 regions/ 3 

district   

No. of sample 75 50 50 15 15 
 

PCDD+PCDF 
Median 0.0042 0.0054  0.0040 0.0061 0.0053 

 
Range 0.00057-0.040 0.0010-0.074 0.00045 - 0.016 0.00043 - 0.031 0.00098-0.013 

 

dl-PCB 
Median 0.0060 0.0050 0.0041 0.0042 0.0092 

 
Range 0.00080-0.047 0.00074-0.17 0.00048 - 0.026 0.00051 - 0.043 0.00091-0.050 

 

PCDD+PCDF+dl-PCB 
Median 0.010 0.011 0.0086 0.0095 0.016  

 
Range 0.0015-0.086 0.0019-0.21 0.00093-0.042 0.00095 - 0.061 0.0019-0.062 

 
Note 1: TEQ is calculated with - WHO TEF 1998 until FY 2007 and WHO TEF 2006 from FY2008. 

Reference: Ministry of the Environment, Japan. “Survey on accumulation and exposure of Dioxins.” 
http://www.env.go.jp/chemi/dioxin/chosa/yasei.html (only in Japanese) 

 

Table H.6–2  Concentration of Dioxins in Animal Products in Japan (pg-TEQ/g wbw) 

Year(FY) Product 
Number of 

Sample 
Minimum Maximum Average Median 

2012 Milk 25 0.000072 0.095 0.014 0.0028 

 
Beef 25 0.0012 1.2 0.26 0.19 

 
Pork 25 0.00057 0.12 0.016 0.0054 

 
Chicken 25 0.00046 0.17 0.039 0.024 

 
Chicken egg 25 0.00058 0.23 0.039 0.023 

2010 Milk 25 0.00003 0.039 0.0069 0.0032 

 
Beef 25 0.00063 1.2 0.25 0.14 

 
Pork 25 0.00029 0.040 0.0079 0.0036 

 
Chicken 25 0.00012 0.18 0.027 0.011 

 
Chicken egg 25 0.00057 0.12 0.032 0.033 

2008 Milk 30 0.00006 0.039 0.0064 0.0030 

 
Beef 40 0 1.3 0.20 0.083 

 
Pork 30 0.00018 0.035 0.0056 0.0022 

 
Chicken 30 0.00031 0.19 0.037 0.017 

 
Chicken egg 30 0.00070 0.20 0.033 0.023 

2006 Milk 30 0.00007 0.023 0.007 0.0047 

 
Beef 40 0.0013 1.4 0.25 0.13 

 
Pork 30 0.00019 0.076 0.010 0.0041 

 
Chicken 30 0.00095 0.23 0.051 0.030 

 
Chicken egg 30 0.0012 0.11 0.033 0.026 

Reference: Ministry of Agriculture, Forestry and Fisheries. “Survey on Dioxins in Livestock and Marine Products” 

http://www.maff.go.jp/j/press/syouan/tikusui/131205.html (only in Japanese) 

 

 

 

http://www.env.go.jp/chemi/dioxin/chosa/yasei.html
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2006 2008 2010 2012 FY

Milk

Beef

Pork

Chicken

Chicken

Egg

 
Reference: Ministry of Agriculture, Forestry and Fisheries. “Survey on Dioxins in Livestock and Marine Products” 

http://www.maff.go.jp/j/press/syouan/tikusui/131205.html (only in Japanese) 
 

Figure H.6–1  Temporal trends of Concentration of Dioxins in Animal Products in Japan 

(pg-TEQ/g wbw) 

 

 

Table H.6–3  Concentration of Dioxins in Fisheries Products in Japan (pg-TEQ/g wbw) 

Survey 
Year(FY) 

2006 2007 2008 2009 2010 2011 2012 

Eel 

(Farmed)  

0.98 

 

0.55 

  

0.46 

0.83 0.53 0.44 

(0.50-2.1) (0.38-0.94) (0.098-0.92) 

Anchovy 

0.42 

 

0.35 

  

0.47 

 
0.40 0.19 0.34 

(0.20-0.84) (0.082-1.1) (0.14-1.0) 

Great 

Amberjack 
(Farmed) 

 

1.9 

 

2.0 

 

2.0 

 
1.9 1.8 2.0 

(1.2-3.9) (1.1-3.7) (1.6-2.4) 

Threadfin 

2.4 

 

2.0 

  

1.5 

 
2.8 1.3 1.5 

(0.88-4.9) (0.43-6.5) (0.55-2.5) 

Seabass 

2.6 

 

1.9 

 

2.1 

 

2.1 

2.3 1.6 1.7 1.4 

(1.0-5.8) (0.25-6.1) (0.35-7.8) (0.54-6.7) 

Hairtail 

1.7 

 

1.0 

 

0.74 

  
1.4 1.0 0.69 

(0.87-3.0) (0.30-3.6) (0.096-1.6) 

Atka 

Mackerel 
Fish 

0.48 

 

0.66 

 

0.89 

  
0.32 0.40 0.56 

(0.24-1.3) (0.17-2.7) (0.21-2.1) 

Yellowtail 

(Native)  

2.7 

 

3.9 

 

4.7 

 
2.8 3.8 4.8 

(0.97-3.7) (2.5-5.5) (3.1-7.5) 

Yellowtail 

(Farmed)  

2.3 

 

2.5 

 

2.7 

 
2.4 2.5 2.8 

(1.7-2.8) (1.4-3.5) (1.4-3.7) 

Red Snow 
Crab  

0.41 

 

0.37 

  

0.39 

0.37 0.41 0.30 

(0.26-0.79) (0.21-0.51) (0.22-0.75) 

 
Common 

Mackerel 

 

0.79 

 

0.68 

  

1.4 

 
0.64 0.44 1.2 

(0.18-2.0) (0.32-1.5) (0.68-2.7) 

Note 1: Values are total of PCDD, PCDF, and dl-PCB concentration.  
Note 2: Upper numbers are average, middle numbers are median, and bottom numbers in parentheses are range. 

Note 3: Number of sample is 10 for FY 2006 and 2007 and 30 for 2008 to 2012. 

Reference: Ministry of Agriculture, Forestry and Fisheries. “Survey on Dioxins in Livestock and Marine Products” 
http://www.maff.go.jp/j/press/syouan/tikusui/131205.html (only in Japanese) 

 

 



 

124 

Table H.6–4  National average of the daily intake of dioxins in 2002 to 2012, Japan 

FY 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

Daily intake 

(pg 
TEQ/day) 

74.45 

(28.42- 
169.82) 

66.51 

(28.95- 
152.41) 

70.47 

(23.83- 
146.60) 

51.21 

(20.19 - 
153.01) 

45.08 

(16.44 - 
82.03) 

46.51 

(17.41 - 
125.32) 

45.76 

(6.65 - 
94.92) 

42.14 

(13.91 - 
74.27) 

40.67 

(21.33 - 
80.47) 

33.85 

(18.25 - 
76.98) 

34.57 

(10.87 - 
61.12) 

Daily intake 

per body 
weight 

(pg TEQ/kg 

bw/day) 

1.49 

(0.57- 3.40) 

1.33 

(0.58- 3.05) 

1.41 

(0.48- 2.93) 

1.02 

(0.40-3.06) 

0.90 

(0.33-1.64) 

0.93 

(0.35-2.51) 

0.92 

(0.13-1.90) 

0.84 

(0.28-1.49) 

0.81 

(0.43-1.61) 

0.68 

(0.37-1.54) 

0.69 

(0.22-1.22) 

NOTE 1 From seven regions in Japan, about 120 food items each were bought. After that, these items were either cooked or not cooked, and divided 
into 13 groups. Samples were homogeneous mixture of these items and drinking water (14 food groups), and estimated the daily intake of 

dioxins from average Japanese diet. 

NOTE 2 Analytes: seven PCDD congeners; 10 PCDF congeners; 12 dl-PCB congeners 
NOTE 3 Values are average, and ones in parenthesis are the range. Daily intake per body weight is calculated by using 50 kg for average Japanese 

body weight. TEQ is calculated by using WHO-1997 TEF for 2002 - 2004 and WHO 2005 TEF for 2005 - 2009. 

NOTE4: Calculated as 0 for the data below the detection limit. 
Reference: 2002-2004 Sasaki, K., Studies on dioxin levels in foods, FY 2006. Research on Food Safety, Health Labour Sciences Research Grant 

2005-2009 Tsutsumi T., Survey on Food contamination by dioxins and other toxic chemical substances 

2010-2012 Matsuda R., Study on evaluation and development of its methodology for intake of dioxins and other toxic chemical 
substances through food. 
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Annex I   
Additional information on review and discussion 

 

I.1  Method for Statistical Analysis in data 

 

I.1.1  Method for Statistical Analysis in data obtained by “Chemicals in the Environment”  

As for data from Japan, data obtained by “Chemicals in the Environment” 1 was analysed its 

temporal trend according to procedure shown in Figure I.1–1. 

 

Monitoring result

Less than one 

third of the samples showing 

“nd” or non-detected readings for 

all monitored year.

Less than half of 

samples showing “nd” for both 

initial half-period (e.g. FY2002-

2004) and second half-period 

(e.g. FY2010-2012)

Akaike’s Information 

Criterion (AIC) for slope model 

matched more  than AIC for non-

slope model.

The second-half 

period indicated a lower 

(or higher) concentration when it was 

deemed by the testing of differences in 

average values using the boot 

strap method (p-value: more 

than 5%)

Slope of the regression line

 is negative (or positive)

NO NO

NO

NO

YES

YES

YES

YES

YES

Concentrations were 

deemed to sufficient to 

demonstrate inter-annual 

decrease (or increase) 

trends

Findings did not clearly 

demonstrate a year by 

year or inter-annual 

decrease (or increase), 

or there was no 

difference.

Average concentration 

in the second-half period 

was lower (or higher) 

than the first half.

Method is insufficient to 

analyse year by year 

trends.

 
 

Figure I.1–1  Procedure for analysis of temporal trend and evaluation of the result for “Chemicals 

in the Environment,” Japan. 
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I.1.2  Method for Statistical Analysis in data obtained by “Survey of dioxins in livestock and 

marine products” 
 

Data obtained by “Survey of dioxins in livestock and marine products” was analysed its temporal 

trend using Kruskal-Wallis test and Steel-Dwass test for livestock products and marine products, 

respectively. 
 

I.2  Result of Temporal Trend Analysis on Other Media 

 

The result of temporal trend analysis on other media is shown below. 

  * For results on core media, see section 5.2 Review and Discussion in the main report. 

  * Also, data obtained by “Survey of dioxins in livestock and marine products” was analysed its 

temporal trend using Kruskal-Wallis test and Steel-Dwass test for livestock products and marine 

products, respectively. 
 

I.2.1  Water (except for PFOS)  

 

(1)  Aldrin 

As results of the inter-annual trend analysis from FY 2002 to FY 2009 throughout the nation, 

statistically significant tendency was not observed for Aldrin in water. 1. 

 

(2)  Chlordane 

As results of the inter-annual trend analysis from FY 2002 to FY 2012 throughout the nation, 

reduction tendency was identified as statistically significant for cis- Chlordane and trans-Nonachlor 

in river and marine environment. 1. 

 

(3)  DDT 

As results of the inter-annual trend analysis from FY 2002 to FY 2010 throughout the nation, 

reduction tendency was identified as statistically significant for DDTs (p,p’-DDT, o,p’-DDT, 

p,p’-DDE, o,p’-DDE, o,p’-DDD) in river, lake, estuary and/or marine environment. For o,p’-DDT, 

reduction tendency was identified as statistically significant in overall water environment. For 

o,p’-DDE, concentration data from second half of the survey was assumed to be lower than data 

from the first half of the survey  1. 

 

(4)  Dieldrin 

As results of the inter-annual trend analysis from FY 2002 to FY 2011 throughout the nation, 

statistically significant tendency was not observed for Dieldrin in water. 1. 

 

(5)  Endrin 

As results of the inter-annual trend analysis from FY 2002 to FY 2011 throughout the nation, 

reduction tendency was identified as statistically significant for Endrin in lake and marine 

environment. 1. 

 

(6)  Heptachlor 

As results of the inter-annual trend analysis from FY 2002 to FY 2011 throughout the nation, 

statistically significant tendency was not observed for Heptachlor (Heptachlor, cis- heptachlor 

epoxide, trans- heptachlor epoxide) in water. 1. 
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(7)  HCB 

As results of the inter-annual trend analysis from FY 2002 to FY 2012 throughout the nation, 

reduction tendency was identified as statistically significant for HCB in estuary. And concentration 

data from second half of the survey was assumed to be lower than data from the first half of the 

survey in marine environment. Also reduction tendency was identified as statistically significant in 

overall water environment  1. 

 

(8)  PCB 

As results of the inter-annual trend analysis from FY 2002 to FY 2012 throughout the nation, 

reduction tendency was identified as statistically significant for PCB in river, lake, and estuary. Also 

reduction tendency was identified as statistically significant in overall water environment. 1. 

 

(9)  PCDD/PCDF and dl-PCB 

Slight reduction tendency was observed for concentrations of dioxins in the river and marine 

water throughout the nation. 

 

(10)  HCH 

Inter-annual trend was analyzed from FY 2002 to FY 2012 throughout the nation for HCHs 

(α-HCH, β-HCH, Lindane) in water. For β-HCH, reduction tendency was identified as statistically 

significant in lakes. For Lindane, reduction tendency was identified as statistically significant in 

rivers, lakes, estuary, and marine environment. Also reduction tendency was identified as 

statistically significant in overall water environment for lindane (Chemicals in the Environment) 1. 

 

I.2.2  Ground-water 

 

Reduction tendency from FY 1998 was observed for concentrations of dioxins in ground-water 

throughout the nation measured from FY1998 to FY2012. 

 

I.2.3  Bottom sediment in water 

 

(1)  Aldrin 

As results of the inter-annual trend analysis from FY 2002 to FY 2009 throughout the nation, 

reduction tendency was identified as statistically significant for Aldrin in bottom sediment in water 

from marine environment and concentration data from second half of the survey was assumed to be 

lower than data from the first half of the survey in bottom sediment in water from rivers. Also data 

from latter half of the survey was assumed to be lower than data from the first half of the survey in 

overall bottom sediment in water  1. 

 

(2)  Chlordane 

Inter-annual trend was analyzed from FY 2002 to FY 2012 throughout the nation  for 

Chlordane(cis- Chlordane, trans- Chlordane, Oxychlordane, cis-Nonachlor, trans-Nonachlor) in 

bottom sediment in water. For cis- Chlordane, trans- Chlordane, and trans-Nonachlor, reduction 

tendency was identified as statistically significant in rivers, lakes, estuary, and/or marine sediments, 

and overall bottom sediment. For cis- Nonachlor, reduction tendency was identified as statistically 

significant in river, estuary, and marine sediments 1. 
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(3)  DDT 

As results of the inter-annual trend analysis from FY 2002 to FY 2010 throughout the nation, 

statistically significant tendency was not observed for DDT (p,p’-DDT, o,p’-DDT, p,p’-DDE, 

o,p’-DDE, o,p’-DDD) in bottom sediment 1. 

 

(4)  Dieldrin 

As results of the inter-annual trend analysis from FY 2002 to FY 2011 throughout the nation, 

statistically significant tendency was not observed for Dieldrin in bottom sediment in water  1. 

 

(5)  Endrin 

As results of the inter-annual trend analysis from FY 2002 to FY 2011 throughout the nation, 

statistically significant tendency was not observed for Endrin in bottom sediment 1. 

 

(6)  Heptachlor 

Inter-annual trend was analyzed from FY 2002 to FY 2012 throughout the nation for Heptachlor 

(Heptachlor, cis- heptachlor epoxide, trans- heptachlor epoxide) in bottom sediment. For cis- 

heptachlor epoxide, reduction tendency was identified as statistically significant inestuary sediment 

1. 

 

(7)  HCB 

As results of the inter-annual trend analysis from FY 2002 to FY 2011 throughout the nation, 

statistically significant tendency was not observed for HCB in bottom sediment in water (Chemicals 

in the Environment) 1. 

 

(8)  Mirex 

As results of the inter-annual trend analysis from FY 2002 to FY 2011 throughout the nation, 

reduction tendency was identified as statistically significant for Mirex in lake sediment 1. 

 

(9)  PCB 

For PCB concentration in marine sediment surrounding Japan, relatively high value was 

observed in the 1970s and significant reduction tendency was observed from then to the 1980s. 

However, the reduction trend slowed after the 1990s. The significant reduction in concentration of 

pollution substance represents certain effect to improvement of enclosed coastal marine 

environment by regulations established in Japan since the 1970s. In recent years, inter-annual trend 

was analyzed from FY 2002 to FY 2012 throughout the nation for PCB in bottom sediment in water. 

Statistically significant tendency was not observed for PCB in bottom sediment in water 1.  

 

(10)  PCDD/PCDF and dl-PCB 

See section 5.2 in the main text. 

 

(11)  HCH 

Inter-annual trend was analyzed from FY 2002 to FY 2012 throughout the nation for HCHs 

(α-HCH, β-HCH, Lindane) in bottom sediment water. Forα-HCH, reduction tendency was 

identified as statistically significant in river sediment 1. 
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(12)  PFOS 

See section 5.2 in the main text. 
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Annex J     

Information on long range transport 

 

J.1  Trajectory analysis 
 

(1) Trajectory analysis for Environmental Monitoring of Persistent Organic Pollutants in East Asian 

Countries 

The trajectory analyses during the sampling of background air at Hedo, Japan under the 

Environmental Persistent Organic Pollutants Monitoring Project in East Asian Countries were 

performed1. 

The trajectory analyses were performed utilising the HYSPLIT transport and dispersion model2 

to speculate the source of POPs chemicals generated and/or emitted to the atmospheric environment. 

The HYSPLIT model is a complete system for computing simple air parcel trajectories to complex 

dispersion and deposition simulations. A part of the results of the backward trajectory analyses were 

shown in Figure J.1–1. 

 
Back trajectory mode 

Simulation period: 15 Apr. back to 12 

Apr. 2009 

Back trajectory mode 

Simulation period: 16 Apr. back to 

13 Apr. 2009 

Back trajectory mode 

Simulation period: 17 Apr. back to 

14 Apr. 2009 

 
Back trajectory mode 

Simulation period: 13 May back to 10 

May 2009 

Back trajectory mode 

Simulation period: 14 May back to 

11 May 2009 

Back trajectory mode 

Simulation period: 15 May back to 

12 May 2009 

Figure J.1–1  Results of trajectory analyses at every 6 hours during the period of sample collection 

in Hedo, Japan on 12 – 17 Apr and 10 – 15 May 2009 

                                                   
1 Reference: Environmental POPs Monitoring Project in East Asian Countries (draft, 2013) Background Air Monitoring of Persistent Organic 

Pollutants in East Asian Countries 2009 - 2013 
2 The Hybrid Single Particle Lagrangian Integrated Trajectory Model (HYSPLIT) running on the Real-time Environmental Application and Display 
System (READY) website is provided by Air Resources Laboratory, National Oceanic and Atmospheric Administration, Unites States Department of 

Commerce. (http://ready.arl.noaa.gov/HYSPLIT.php; accessed on 28 August 2014) 
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