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



Stockholm Convention

on Persistent Organic Pollutants (POPs)

x= amanded in 2005

Taxt and Arnexas

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.



Implementation
Timetrame

TWO YEARS after the
Convention enters into
force for the Party

FOUR YEARS after the

=g =g b= g (i) *Promote use of BAT and BEP for the identified priority source

force for the Party

FIVE YEARS after the
action plan has been

developed by the Party _/J

Obligaticn: pursuant to Aticle § of the Stockholm
Convention on pergistent organic poliutants

Develop an action plan to minémize or eliménate releases of Annex © H:I‘:\

®lritial inventory of sounces and releases of &rnex CPOPs

#Evaluation of efficacy of laws and policies to address such releases;

#|d=rtfication of priority source categories

wStrategies and measures with imelires to achieve cortnuing
miinimization and where feassble, ultimate =limiretion of Aninesx C
POPs, considering the suidelines on BAT and guidarce on BEF and the

idersified priorizy soutce catezoces y

Phase in requirements for BAT for new sources and promote use of -"\1
BAT and BEF for existing sources

For new sources:

*Re=guire use of BAT for the identified priority source categories
#promote use of BAT for other source categories

*Fromote use of BEF

For existing sources:

Categories _./J

Eeview the adopted strategies and measunes and their sucess in -\‘I
reducing releases of POPs; inclede the review in the National RBeport
pursuant to Artice 15

*Repaorting to the Conference of the Parties under &rtidle 15¢
#2007 - First Mationa| Repart

#2011 - Second Mational Repor:

*201% - Third Matioral Report

SC-5/12 N0

Timetable for
Implementation of
requirements
under article 5

— unintentional
production:

Annex C includes:
- PCDD/PCDF

- DCB

- HCB

PeCBz (QCB)




More than 10 years

UNITED NATIONS
ENVIRONMENT PROGRAMME

DioxXiIN AND FURAN INVENTORIES
National and Regional Emissions of PCDD/PCDF

May 1999

Prepared by UNEP Chemicals
Geneva, Switzerland

IoMC FEOORAMME FOR TWE J0UND MANAGEMENT OF CHEMICALY
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Dioxin Inventories: 1995 N
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e 15 developed countries = 10,500 g TEQ per year
e Emissions to air predominantly
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Source Distribution per Country | sy

PCDD/PCDF (TEQ), Reference year around 1995; mainly developed countries
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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)

UNDE’R L

UNITED SATHYNS
ESVIROSMENST PROGRANMME

Standardized Toolkit
for Identification and Quantification

of Dioxin and Furan Releases
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Revised inventory reporting
format

Source Groups Annual Releases (g TEQ/a)

Group Air Water Land | Product | Residue
1|Waste Incineration 0.0 0.0 0.0 0.0 0.0
2|Ferrous and Non-Ferrous Metal Production 0.0 0.0 0.0 0.0 0.0
3|Heat and Power Generation 0.0 0.0 0.0 0.0 0.0
4|Production of Mineral Products 0.0 0.0 0.0 0.0 0.0
5| Transportation 0.0 0.0 0.0 0.0 0.0
6|Open Burning Processes 0.0 0.0 0.0 0.0 0.0
7|Production of Chemicals and Consumer Goods 0.0 0.0 0.0 0.0 0.0
8|Miscellaneous 0.0 0.0 0.0 0.0 0.0
9|Disposal 0.0 0.0 0.0 0.0 0.0

10|Identification of Potential Hot-Spots 0.0 0.0
1-10| Total 0.0 0.0 0.0 0.0 0.0
Grand Total 0
e Updated reporting format

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



Source categories Potential Release Foute (ug TEQ/T) Preduction Annual release ‘*
Adr Water | Land | Product | Fesidue tla gTEQ/a | g TEQ/a | g TEQ/a | g TEQ/a| g TEQ/a ;J/

Ferrous and Non-Ferrous Metal Production Air Water Land | Product| Residue Z;“/
Iron ore sintering 0.000 0 ] ] 0.0 :'
High waste recycling, incl. oil contaminnated n 20|WND ND |ND 0.003 0.000 0.000 LP
Low waste use, well controlled plant 3|IND ND |ND 1 0.000 0.000
High technology, emission reduction 03|ND ND [ND 2 0.000 0.000
Coke production 0.000 0 ] ] ]

No gas cleaning 3 0.06|ND [ND ND 0.000 0

Afterbumer/ dust removal 0.03 0s[ND  |ND ND 0.000 0

Iron and steel production plants and foundries ] 0 ] ] ]

Iron and steel plants t i ] i ] 0.000
Dirty scrap, scrap preheating, limited controls 10(ND ND |[NA 15 0.000 0.000
Clean scrap/virgin iron or dirty scrap, afterbuir F[ND ND |NA 13 0.000 0.000
Clean scrap/virgin iron or dirty scrap, EAF equy 0.1|ND ND |NA 0.1 0.000 0.000
Elast fumaces with APCS 0.01)|ND ND |NA ND 0.000

Foundries i f.000 ] & ] .0
Cold air cupola or hot air cupola or rotary drum 10{ND ND |NA ND 0.000

Eotary drum - fabric filter or wet scribber 43|ND ND |[NA 02 0.000 0.000
Cold air cupola, fabric filter or wet scrubber 1{WND ND |[NA 8 0.000 0.000

Hot air cupola or induction furnace, fabric 0.03ND ND [NA 0.5 0.000 0.000
filter or wet scrubber

Hot-dip galvanizing plants 0.000 0 ] ] 0.0
Facilities without APCS 0.06|NA NA |[NA ND 0.000

Facilties without degreasing step. zood APCS 0.03(NA NA  |NA 2,000 0.000 0.000
Facilities with degreasing step, zood APCS 0.02[NA NA |NA 1,000 0.000 0.000
Copper production 0.000 ] 0 ] 0.0

Sec. Cu - Basic technology 300(ND NA |NA 630 0.000 0.000

Sec. Cu - Well controlled S0|ND NA [NA 630 0.000 0.000

Sec. Cu - Optimized for PCDD/PCDF control 5|WND NA |[NA 300 0.000 0.000
Smelting and casting of Cu/'Cu alloys 0.03|IND NA |NA ND 0.000

Prim. Cu, weﬂ-cnﬂunue¢ with some 0.01 D NA  [NA D 0.000

secondary feed materials

Pure prim. Cu smelters with no secondary feed (ND ND NA |NA NA
| Ferrous and Non-Ferrous Metal Production | | o000 o0.000] o000 o0.000] o0.000]

Source Group 2: Aluminium, lead, zinc, brass and bronze, magnesium,

other non-ferrous metal production, shredders, thermal wire reclamation



- (&)
Updated reporting format \\ 1Y/
. UNEP
(article 15; adopted at COP-5, INF.44)
PCDD/PCDF inventory China
Source Categories Annual Releases (g TEQ/a)
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 10,237
per release vector 49%| 0.4%]| 1.7%| 0.7% 48%




Toolkit Meeting, December 2007

The German POPs Inventory

Emissions imo air in 2004 PCODVPCDF [g -TEA]
Source Caregory Z5% Maan s
Parcentle Parcantile

Wazte incirnaration 1,1 1E az
Cament kilre 0,4 o0 12
Pulp and poper a2 03 04
Metal industries 21,3 455 Gil4
Cpen buming 15,6 o524 55,3
Residentinl and commernzial cormbustion 17,1 221 7.E
Power plants and combustion in industry 9,5 7o 10,1
Transpart 3,1 35 4,0
Cher sources 1.5

Toual 75 116 144

Residlts fom Womes Gailo Simladon

M Fendr-Geiman Irstie i Envionmental Besearch, Llikéarsily o Kalsahe 4

Weiterentwicklung der Schatzverfahren fir 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

heating and cooking

3e Household

Emission factors — ug TEQ/TJ of fossil fuel burned

Concentration pg

with fossil fuels TEQ/tash
Air Water Land Product Residue
Classification Old New Old New Old New | Old | New
eF | EF | eF | EF | EF | EF | EF | EF | OMJEF | NewEr

1 | Coal and — -

biomass co-fired<] 25000 | 1700 [ 30000 5000 >

stoves with waste
2 | Coal-fired stoves |00 100\, 5000 5 O
3 | Peat-fired stoves 100 -
4 | Oil-fired stoves 10 10 NA
5 | Natural gas or 1.5 NA

LPG-firgd stoves \ 1
6 | Coal and

coke-fired 200

simple stoves

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) UNEP

68 (most) developing countries
= 3.8 billion population

Releases (g TEQ per year)

Alr Water Land Product Residue

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

45% 2% 10% 9% 34%

Granadrtotal (ca.) 58,700

 Most PCDD/PCDF go to air = LRT
Status: Oct 2011 » Least PCDD/PCDF go to water (directly)
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| Arr

B Water
@ Land

O Product

B Residue

Percentage per
release vector and
country

For most countries
emissions to air are
dominating

Note: GER only air
estimated



Releases per inhabitant and year

geomean (total) = 23 pg TEQ/a inhab geomean (air) =11 pg TEQ/a inhab
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SG1

Importance of Source Groups

1 L 1 1

SG2 SG3 SG4 SG5 SG6 SG7 SG8 SG9 SG 10

Ranking: 1. SG 6 = Open burning of biomass/waste 48 %

n=68

2. SG 1 = Incineration of waste 12 %
3. SG 3 = Conversion of energy 10 %
4. SG 2 = (Non-)ferrous metals production 9 %




5588252873

_ - 4 > Q o [ -
853238502288z

GER
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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

SG3

SsG2 ——
SG 10
SG8
SG4
SG5
SG7
SG9
SG1
SG6

0

31




Biomass Waste Total Releases

Air Land Total Air Land | Total Total Total Grand

Air Land 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 135 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
Cote d'lvoire 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. 64.5 215 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 21.2 125 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 75 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 34 5.5
Mongolia 0.04 0.03 0.1 174 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 3.0 455 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

¢ anN
90

Split
Biomass vs.
waste fuels

Three countries
reported zero
emissions from
biomass burning

Eight countries
reported zero
emissions from
waste burning
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‘Burn huts’ ‘In-field using mobile Semi-controlled on
sampler bricks using mobile
sampler

(i.e., to assess role of
transport and fuel
repositioning)
2 x forest litter piled 4 x open forest (puke 4 x open forest fuels
. . forest’)
2 X pine needles piled 2 X sugarcane

_ 4 X sugarcane (rlorida’)
2 x forest ‘grass’ piled J

Sugarcane piled

‘In field sampling’




Publications on biomass burns

Environment [nternational 38 (2011) 62-66

Contents lists available at ScienceDirect

Environment International

journal homepage: www.elsevier.com/locate/envint

- 3

C .\-ll ':\.I -'\ ‘.r c \‘
INTERNATIONAL

Emission factors for PCDD/PCDF and dI-PCB from open burning of biomass

RR. Black ?, C.P. (Mick) Meyer ®*, A. Touati ¢, B.K. Gullett ¢, H. Fiedler ¢, ].F. Mueller 2

Chemosphere 83 (2011)1331-1338

Emissions of PCDD and PCDF from combustion of forest fuels and sugarcane:
A comparison between field measurements and simulations in a laboratory

burn facility

Contents lists available at ScienceDirect

Chemosphere

journal homepage: www.elsevier.com/locate/chemosphere

R.R. Black®*, C.P. Meyer®, A. Touati¢, B.K. Gullett9, H. Fiedler®, J.F. Mueller?




Revised emission factors for “Open

burning of biomass”

6a Biomass burning

Emission factors — ug TEQ/t of biomass burned

Classification

Air

Water

Land

Product

Residue

Old
EF

New
EF

Old
EF

New
EF

Old New
EF EF

Old
EF

New
EF

Old
EF

New
EF

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

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

Sugarcane
burning

Forest fires

NA

0.05

ND

NA

NA

NA

7%
4 0.15

NA

NA

NA

NA

ol

Grassland and
savannah fires

)

ND

NA

>—<
0.15

D NA

NA

NA

NA

COP.5/11



) ! United Nations Environment Programme
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HHZHI‘dl}HS (:hEmifﬂlS fl‘{]II[ OPE]] Blll'[]i]_lg About the Stockholm Convention and Dioxins/Furans
of Waste in Developing Countries

Tne Stockholm Convantion on Perststent Onganic Pollutante (FOPs) I8 @ giobal
fraaty to protect uman health and the environment from chemicals that remaln inact In
he anvironment far long periods, become widely disTibuiad gecgraphically, accumulate
In the falfy 3ssue of humans and wiidife, and hawe agverse Sects W0 human heah or to
ne anvironmeant. In response to this global problem, the text of he Stocknoim
Convention was adapled In 2001 and Te Corvention entered Into forca on 17 May 2004.
It reguires Farties 0 taie measunes to eliminaba or regucs the releass of POPE Into the
emviranmant. The Corvention is administered by the Unizd Matians Ervironment
Programme (UNER) with Iks Sagretanal localed In Gensva, Swilzerland. The
Convention makes proviskans on the imendonal vse of cestain pestickles and Industral
chemicals and aftempls to eliminale sowrces and acthities that generate and release
unintentiznal POPs.

Final Report

e mm— 3 ey

Under the Convertion, Parties are raquired to reguce (otal Unintantional POPE In Annax © Inciudes:
releases from anhropogenic sources of the chemicals listed in .
Annas © with e goal of cantinually minimize and, whar S EE T SR e

(PCCO)

feasible, ullimately eliminaiz relzases of these unimentionally - hlorinased dbenzofurans (PEOF)

genarated chemicals. Towand this end, Parlles must davelop

acllon plane designed to Kenilfy, characterize and addrezss the »  Fofychiorinai=d bipnenyis (PCS)

refeasss of unintanlicnal POFS Isi2d In Annex ©. Action plans »  Hexachiorobenzens (HCE)

{0 be gevalaped accarding 2 Aricie S of the Comvention shall »+ Pemtachiorobenzens (PeCBz) ©

nziude evanations of cuTent and projecizd releases that ars

derived through the development and mainienance of soUrce * Meaty listed at 4 Conference of the Parlies

rventories and release eslimales, taking Into conslderation the
source cabegones Idenifed In Annex .

Toolkit

UMEF's Standardized Toolki for denification and QuaniMcation of Dlosin and Furan
Releases (Toolkh) was developad bo TacliRate Implemeantation of Anide 5. Partles
recogrized the need Tor a Nammontzad framewark for elaboratian of comparable releasa
Fventories for Anrex T chemicals, and for delalled state-of the-art guidelines on bes?

et mipaord F el

avallable s2cnniguss and guidance on best envirermental practicss. PP
Umnited Wations Environment Programme Devalopmert of such  hamanized framerk and guidance was ated by UNES = s B
Chemicas In broad cooperstion with experts from developed as well a5 developing
AN ] el r roand Tt courtnes, before the Comvantion entared Into farse. Curmently, 3 procees 1o updats and
Division of Division of TEC].m'}lc'gj - Industy. Economics review iz Tooikl Is mandated by Conference of ihe Paries through ecsions SC-3/6 and
Chemicals Branch SC-4/F and contnues oingy bebween the Sacratariat o the StockRoim Convention ang
UMNEF Chemicals Branch with the goal of keeping all relevant documents and procadures
June 2010 up-to date and developing thiem fuRner a5 necessary and aporopriate. When

Implementing the Toolki review and updating process, agequats emphasts should be
placed on M2 key sourcas Tor which Iimited monkoring data |s avallabile, Including sources
of hexachiorobanzens and polychiorinatad biphemyils, and to sUPPor: deweloping couniries
In thelr e®aris fo further verty thelr emisslon factors.

|0MG The Toolki and the assoclabed Excel flies ane awvalable In LN languages and can be downloaded from:
T — wa hitpiwaw chamuunep chipopaipedd_activitlesidelault ntm







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 12

Chemosphere 84 (2011) 994-1001

Contents lists available at ScienceDirect : e

LT

Chemosphere

journal homepage: www.elsevier.com/locate/chemosphere

Emissions of unintentional persistent organic pollutants from open burning
of municipal solid waste from developing countries

Tingting Zhang?, Heidelore Fiedler® Gang Yu®*, Gustavo Solorzano Ochoa €, William F. Carroll Jr.¢,
Brian K. Gullett®, Stellan Marklund®, Abderrahmane Touati®

A P0Ps Research Centre, Department of Environmental Science and Engineering. Tsinghua University, Beifing 100084, Ching

"’UNEP,-*DT.'E Chemicals Branch, 11-13, Chemin des Anémones, CH-1219 Chatelaine { GE), Switzerland

“Instituto Nacional de Ecologia - CENICA, 09340 México DF, Mexico

f American Chemistry Council, Chlorine Chemistry Division, 700 Second 5t., NE, Washington, DC 20002, USA

* US Environmental Protection Agency, Office of Research and Development, National Risk Management Research Loboratory (E343-04), Research Triongle Park, NC27711, USA
'Chemistry Department, Environmental Chemistry, Umed University, SE-901 87 Umeq, Sweden

EARCADIS-US, Research Triangle Park, NC 27709, USA



Revised emission factors for “Open | {&p,

=\ L
- i

burning of waste” UNEP

6b Waste burning Emission factors — pg TEQ/t of material burned

and accidental

fires

Air Water Land Product Residue
Classification Old New | Old New Oold New Oold New old New

EF EF EF EF EF EF EF EF EF EF

1| Fires at waste
dumps —
(compacted, ¢ 2000 | 300>)| ND | ND {f800} | 1020 | NA | NA ||| 600 NA
wet, high C,q ~—
content)

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

3 | Open burningof‘
domestic waste
4 | Accidental fires | |
?E‘ghp:g:es (g ¢ 94 | 100.°| ND | ND | [18] | 18 | NA | NA || [1 NA
vehicle)

5 | Open burning of
wood
(construction,
demolition)

400 | 400 | ND | ND | [400] | 400 | NA | NA 0 NA

- 300 40 ND ND 1* NA NA 6k0 NA

;

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

COP.5/11



NIP Update

UNEP

Date of entry

Date of

Date of entry into | into force of the Date of R
Party force of the amendments transmission of of the second
Convention adopted at the first NIP NIP
COP4
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 du

e two years after entry-into-
force for a party = 26 August 2012

* did not submit instrument of ratification to the amendment
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Further information
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-| | e Stockholm Convention
Projects on ——
open burning | - WebPage:

EMISSION FACTORS FOR PCOOUPCDF FROM

FOREST AND CROP FIRES - REVISION OF

CATEGORY 6a OF THE UNEP TOOLKIT

Fobevd Binck'. Tor! Mok Mayer, Dohmasn Tountt!
i ek Frcie?, Jochisn Mo ler

e UNEP/DTIE Chemicals:

e Contact:

..................

| Vielen Dank !



http://www.pops.int/
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