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Annual releases from all source 
groups*

n=62, but 176 Parties to the Stockholm Convention;  * Toolkit methodology



Unintentional POPs 

… are subject to require- 
ments according to Article 
5 and Annex C of the 
Stockholm Convention 

Each Party shall take 
measures to reduce the 
total releases derived from 
anthropogenic sources of 
each of the chemicals listed 
in Annex C with the goal of 
their continuing minimi- 
zation and, where feasible, 
ultimate elimination.



Timetable for 
implementation of 
requirements 
under article 5 
– unintentional 
production: 

Annex C includes: 
- PCDD/PCDF 
- PCB  
- HCB 
- PeCBz (QCB)

SC-5/12



More than 10 years
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20112003 
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2006 
COP-2



Dioxin Inventories: 1995
15 developed countries = 10,500 g TEQ per year
Emissions to air predominantly



Source Distribution per Country
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Methodology to establish 
complete,  comparable 
PCDD/PCDF 
Inventories 

(250 pages + EXCEL file) 

Updating and review process 
mandated by Conference of the 
Parties, started in 2006 

some new emission factors proposed 
for COP-5 (April 2011)

http://www.chem.unep.ch/pops/pcdd_activities/default.htm



Revised inventory reporting 
format

Updated reporting format 
(under article 15; adopted at COP-5, INF.44)



Source Group 2: Aluminium, lead, zinc, brass and bronze, magnesium, 
other non-ferrous metal production, shredders, thermal wire reclamation



Updated reporting format 
(article 15; adopted at COP-5, INF.44) 
PCDD/PCDF inventory China

Source Categories
Cat. Air Water Land Product Residue

1 Waste Incineration 610 1,147
2 Ferrous and Non-Ferrous Metal Production 2,486 14 2,167
3 Heat and power generation 1,304 588
4 Production of Mineral Products 414
5 Transportation 120
6 Open burning processes 64.0 953
7 Production of Chemicals and Consumer Goods 0.68 23 174 68.90
8 Miscellaneous 44.2 11.0
9 Disposal/Landfilling 4.53 43.2

10 Hot spots
1-10 Total 5,043 41.2 174 68.9 4,910

Grand Total
per release vector 49% 0.4% 1.7% 0.7% 48%

Annual  Releases (g TEQ/a)

10,237



Toolkit Meeting, December 2007

Weiterentwicklung der Schätzverfahren für Emissionen von POPs aus technischen Verfahren („Toolkit“)
Forschungsvorhaben im Auftrag des Umweltbundesamtes FKZ: 206 67 405 Endbericht 
O. Rentz, U. Karl, M. Haase



Revision of emission factors: House- 
hold cooking/heating - Fossil fuels 

3e Household 
heating and cooking 

with fossil fuels 
Emission factors – µg TEQ/TJ of fossil fuel burned Concentration µg 

TEQ/t ash 

Air Water Land Product Residue 
 Classification Old 

EF 
New 
EF 

Old 
EF 

New 
EF 

Old 
EF 

New 
EF 

Old 
EF 

New 
EF Old EF New EF

1 Coal and 
biomass co-fired 
stoves with waste 

 
15000 1700       

 
30000 5000

2 Coal-fired stoves 100 100       5000 5 
3 Peat-fired stoves  100         
4 Oil-fired stoves 10 10       NA  
5 Natural gas or 

LPG-fired stoves  
1.5 1.5       NA  

6 Coal and 
coke-fired 
simple stoves  

 
200       

 
 

For cooking/heating with fossil fuels:
• BAT is dependent on choice of fuel (gas-fired < oil < coal)
• Simple stoves have higher emissions than Western stoves
• Cofiring of waste has highest emissions



National Dioxin Inventories: 
Toolkit Summary 2011 (n=68)

Releases (g TEQ per year)

Air Water Land Product Residue

26,400 1,200 6,000 5,300 19,800

45% 2% 10% 9% 34%

Grand total (ca.) 58,700

• Most PCDD/PCDF go to air ⇒ LRT
• Least PCDD/PCDF go to water (directly)

68 (most) developing countries 
= 3.8 billion population

Status: Oct 2011



Percentage per 
release vector and 
country
For most countries 
emissions to air are 
dominating

Note: GER only air 
estimated
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Releases per inhabitant and year
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Ranking: 1. SG 6 = Open burning of biomass/waste 48 % 
2. SG 1 = Incineration of waste 12 % 
3. SG 3 = Conversion of energy 10 % 
4. SG 2 = (Non-)ferrous metals production 9 %

n=68

Importance of Source Groups
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Countries (n=68) according 
to total releases per Source 
Group

The differentiation is 
because of Source Group 6 
= open burning processes
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Split 
Biomass vs. 
waste fuels

Three countries 
reported zero 
emissions from 
biomass burning
Eight countries 
reported zero 
emissions from 
waste burning

 Biomass Waste Total Releases 
 Air Land Total Air Land Total Total 

Air 
Total 
Land 

Grand 
Total 

Argentina 203 162 365 353 706.5 1,060 556 869 1,424 
Belarus 0.12 1.06 1.2 0.04 0.008 0.1 0.2 1.1 1.2 
Bolivia 399 133 533 0 0 0 399 133 533 
Cameroon 457 365 822 0 0 0 457 365 822 
Chile 13.5 15.8 29.3 4.40 4.37 8.8 18 20 38 
China 63.5 953 1,017 0 0 0 63 953 1,017 
Costa Rica 58.1 19.6 78 93.0 91.0 184 151 111 262 
Côte d'Ivoire 7.50 6.00 14 220 0 220 228 6.0 234 
Croatia 0.002 0.002 0.004 0 0 0 0.002 0.002 0.004 
Cuba 8.67 3.70 12 39.7 24.1 64 48 28 76 
Dominican Rep. 64.5 21.5 86 0.34 0.62 1.0 65 22 87 
Guatemala 0 0 0 327 196 524 327 196 524 
Haiti 43.5 14.5 58 0.04 0.03 0.1 44 15 58 
Honduras 21.2 12.5 34 0 0 0 21 13 34 
Iran 95.3 31.8 127 706 0 706 802 32 833 
Jordan 0.18 0.07 0.3 51.0 1.88 53 51 2.0 53 
Liberia 22.5 7.5 30 160 180 340 183 188 370 
Lithuania 0.86 0.3 1.2 12.9 13.0 26 14 13 27 
Morocco 0.28 0.22 0.5 135 30.0 165 135 30 166 
Mauritius 0.09 0.33 0.4 1.98 3.06 5.0 2.1 3.4 5.5 
Mongolia 0.04 0.03 0.1 17.4 34.9 52 17 35 52 
Montenegro 0.02 0.0001 0.002 0 0 0 0.02 0.0001 0.02 
Nicaragua 6.42 3.10 10 166 300 466 172 303 476 
Nigeria 152 121 273 2,600 2,400 5,000 2,752 2,521 5,273 
Pakistan 0 0 0 313 626 940 313 626 940 
Paraguay 22.4 8.50 31 38.7 76.2 115 61 85 146 
Peru 115 61.5 177 2.79 3.44 6.2 118 65 183 
Russia 172 137 309 420 1,260 1,680 592 1,397 1,989 
Rwanda 1.13 1.85 3.0 45.5 25.3 71 47 27 74 
Seychelles 0.001 0.003 0.004 0.38 0.74 1.1 0.4 0.7 1.1 
Serbia 0.15 0.12 0.3 84.1 94.0 178 84 94 178 
Syrian Arab Rep 0.002 0.002 0.0 339 208 547 339 208 547 
Tajikistan 0 0 0 3.97 7.42 11 4.0 7.4 11 
Tanzania 227 181 408 124 48.1 172 351 230 580 
Thailand 19.9 6.64 27 124 240 364 144 246 391 
Tonga 0.04 0.03 0.1 20.4 14.4 35 20 14 35 
Uganda 36.6 1.97 39 246 492 738 283 494 777 
Ukraine 0.23 0.18 0.4 0 0 0 0.23 0.18 0.4 
Uruguay 4.28 1.79 6.1 3.37 6.1 9.5 7.7 7.9 16 
Venezuela 54.1 37.6 92 0 0 0 54 38 92 
Vietnam 23.7 5.33 29 10.5 0 11 34 5.3 40 

Total 2,292 2,317 4,610 6,666 7,088 13,753 8,958 9,405 18,363 



USEPA CSIRO/UQ CSIRO/UQ
‘Burn huts’ ‘In-field using mobile 

sampler 
Semi-controlled on 
bricks using mobile 

sampler
(i.e., to assess role of 

transport and fuel 
repositioning)

2 x forest litter piled
2 x pine needles piled
2 x forest ‘grass’ piled

2 x sugarcane 
standing

2 x sugarcane piled

4 x open forest (‘Duke 
forest’)

4 x sugarcane (‘Florida’)

4 x open forest fuels
2 x sugarcane

Sugarcane piled



Publications on biomass burns



Revised emission factors for “Open 
burning of biomass”

COP.5/11

6a Biomass burning Emission factors – µg TEQ/t of biomass burned 
Air Water Land Product Residue 

 Classification Old 
EF 

New 
EF 

Old 
EF 

New 
EF 

Old 
EF 

New 
EF 

Old 
EF 

New 
EF 

Old 
EF 

New 
EF 

1 Agricultural 
residue burning in 
the field of cereal 
and other crop 
stubble under 
unfavourable 
burning 
conditions 

30 30 ND NA 10 10 NA NA NA NA 

2 Agricultural 
residue burning in 
the field of cereal 
and other crop 
stubble, e.g., 
cereal crops under 
favourable 
conditions  

0.5 0.5 ND NA 10 0.05 NA NA NA NA 

3 Sugarcane 
burning  4  NA  0.05  NA  NA 

4 Forest fires 5 1 ND NA 4 0.15 NA NA NA NA 
5 Grassland and 

savannah fires 5 0.5 ND NA 4 0.15 NA NA NA NA 





xxx

Rural waste in China

Urban waste in Mexico

China, high ash content



New sampler developed for 
sampling fumes from open 
burn events:

High-volume sampler with 
sampling head downwards;  
filter and PUF cartridge



Mexico Rural waste; poor combustion



Publication on waste burns



Revised emission factors for “Open 
burning of waste”

COP.5/11

6b Waste burning 
and accidental 
fires 

Emission factors – µg TEQ/t of material burned 

Air Water Land Product Residue 
 Classification Old 

EF 
New 
EF 

Old 
EF 

New 
EF 

Old 
EF 

New 
EF 

Old 
EF 

New 
EF 

Old 
EF 

New 
EF 

1 Fires at waste 
dumps 
(compacted, 
wet, high Corg 
content) 

1000 300 ND ND [600] 10* NA NA 600 NA 

2 Accidental fires 
in houses, 
factories (per 
burn event) 

400 400 ND ND [400] 400 NA NA 400 NA 

3 Open burning of 
domestic waste  300 40 ND ND [600] 1* NA NA 600 NA 

4 Accidental fires 
in vehicles (µg 
TEQ per 
vehicle) 

94 100 ND ND [18] 18 NA NA 18 NA 

5 Open burning of 
wood 
(construction, 
demolition) 

60 60 ND ND [10] 10 NA NA 10 NA 



NIP Update

Party 
Date of entry into 

force of the 
Convention 

Date of entry 
into force of the 

amendments 
adopted at 

COP4 

Date of 
transmission of 

the first NIP 

Date of 
transmission 
of the second 

NIP 

1.  Albania 2 Jan 05 26 Aug 10 12 Feb 07      
2.  Algeria 21 Dec 06 26 Aug 10 6 Oct 07  
3.  Angola 21 Jan 07 26 Aug 10    
4.  Antigua and Barbuda 17 May 04 26 Aug 10 26 Nov 08  
5.  Argentina 25 Apr 05 * 25 Apr 07  
6.  Armenia 17 May 04 26 Aug 10 29 Apr 06  
7.  Australia 18 Aug 04 * 10 Aug 06  
8.  Austria 17 May 04 26 Aug 10 28 Aug 08  

 Germany 17 May 04 26 Aug 10 1 May 06  
 Ghana 17 May 04 26 Aug 10 21 Jan 08  

 

NIPs are due two years after entry-into- 
force for a party = 26 August 2012 
* did not submit instrument of ratification to the amendment



Further information

Stockholm Convention 
WebPage:
www.pops.int

UNEP/DTIE Chemicals:
www.chem.unep.ch

Contact: 

heidelore.fiedler@unep.org

Vielen Dank !

http://www.pops.int/
http://www.chem.unep.ch/
mailto:heidelore.fiedler@unep.org
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