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CHEMIE ZIVOTNIHO PROSTREDI IV
Vybrané typy environmentalnich polutantu

(04/05)

Persistentni organické polutanty (POPs)
Persistentni, bioakumulativni a toxické latky (PBTs)
Persistentni toxicke latky PTS
Mezinarodni umluvy
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Stockholm Convention

Stockholm, Sweden, May 22-23, 2001
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Persistent Toxic Substances

& E F & &

Persistent
Bio-accumulative
Toxic

Transboundary movement

I
CCl3

POPs a sub-group
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Stockholm Convention

Persistent

%  Resists degradation in the environment

%  Other chemicals, even though degrading faster in the
environment, are persistent due to continuous release

Research Centre for Toxic Compounds in the Environment
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Stockholm Convention

Bio-accumulative

%  Concentrates in fatty tissue (lipophilic)

%  Bio-accummulation factor in animals dependent on the log
K _—a measure of the affinity of chemicals to lipids

ow

% Chemicals to be included —log K__ > 3 but molecular weight
<1000 Daltons

Rese,,
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Stockholm Convention

Toxicity

%  Chemicals show chronic toxicity properties including:
developmental, reproductive, carcinogenic, immunotoxic and
neurotoxic activities in humans and wildlife

% ADI values are compared to NOEL/LOEL values to
establish risk from exposure :

()’ Research Centre for Toxic Compounds in the Environment 6

gl http:/ /recetox.muni.cz




Stockholm Convention

Transboundary Movement

% Chemicals transported through erosion, flood plains,
water, biota etc.

L Chemicals are semi-volatile

% Evaporate over warmer regions and condense in colder
. [F—
atmospheres

& Can affect regions where use is non-existent

() Research Centre for Toxic Compounds in the Environment
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The objective of the Stockholm Convention

The objective of the Stockholm Convention is to protect human
health and the environment from persistent organic

pollutants. It differentiates between three categories of
POPs:

% Intentionally produced POPs that are slated for elimination;

% Intentionally produced POPs are to be reduced and ultimately eliminated,
except where there is a specified “acceptable purpose,” such as disease
vector control, or exempted usage, in which case the production and/or
use of the substance is restricted; and

& POPs that are unintentionally produced as the result of human activity
and which are slated for continued minimization and, where feasible,
ultimate elimination of total releases derived from anthropogenic sources.

WWWw.pops.int
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12 old Stockholm POPs

Pesticide = Industrial Chemical By-product
Aldrin +

Chlordane
DDT
Dieldrin
Endrin
Heptachlor
Mirex

Toxaphene

+ + 4+ + + + + +

Hexachlorobenzene
PCB +
PCDD
PCDF

+ + + 4+
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10 new Stockholm POPs

Pesticide Industrial Chemical By-product
Chlordecone +
HBB +
o-HCH +
B-HCH
v-HCH
PeDBE
OCBDE
PFOS
PeCBz

Endosulfan

+ + + + +

+ 4+ + + +
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Old Stockholm POPs
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Old Stockholm POPs
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Stockholm Convention

POPs
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Nastroje Stockholmské umluvy

Hodnoceni acinnosti opatfeni
SU — Globalni POPs
monitoring

Guidance on the Global Monitoring Plan GIOb éln]’. a regionéln]’. monitoring

for Persistent Organic Pollutants

Preliminary version

February 2007 POPs ve volném ovzdusi

) ) y (aktivni a pasivni vzorkovani;
Narodn12 g{gPs Inventura CR — 2002 ® . mateiské mléko

ar UNEP

Nirodni implementaéni plan SU v

CR - 2004 - L F@@@@ﬂ’

r 14 L4 r , . .
Narodni a regionalni POPs Centra pro implementaci zavérti SU Narodni sit’ monitoringu
na narodni a regionalni tirovni POPs ve volném

Narodni centrum Stockholm Convention Regional centre ovzdusi CR -
pro perzistentni for capacity building and transfer of technology MONET-CZ,
organické polutanty in Central and Eastern European countries MONET Region +

MONET-Europe,
MONET-Africa

POP Review Committee — hodnoceni
novych kandidatskych POP:
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Narodni implementacni plan
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Ptiprava NIP — politicky proces

National Implementation
Plan

1st effective-
ness review
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Hlavni strategické cile NIP

eliminace vstupu POPs do prostfedi a sniZeni expozice
Clovéka témito latkami;

odstranéni starych zatéZi spojenych s dfivéjsi produkci,
pouzivanim, distribuci a odstranénim POPs;

nezbytné nutna je podpora dobudovani zafizeni ke sbéru
odpadii s obsahem POPs ev. dalSich nebezpecnych latek,
kde tyto budou shromazZd’ovany a skladovany
environmentalné bezpecnym zptisobem do doby, nez bude
mozZné zajistit jejich odstranéni s maximalné mozZnym
vyuZitim existujici sité téchto zafizeni;

aplikace principi BAT/BEP (Best Available Techniques/
Best Environmental Practices) v ramci strategie rozvoje
pramyslu v pfistich letech;

()’ Research Centre for Toxic Compounds in the Environment 17
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Hlavni strategické cile NIP

vypracovani komplexnich plant odstranéni odpadi

s obsahem POPs vCetné zhodnoceni dopadi riiznych variant
na Zivotni prostfedi a zdravi lidské populace;

ziskani dalSich dat potfebnych k objektivhimu

zjiSténi velikosti zatiZeni POPs ve vybranych oblastech —
zpracovani inventur vstupu do vsech sloZek Zivotniho
prostiedi, produkti a odpadu pro vSechny latky na Seznamu
Umluvy a PAHs,

optimalizace monitorovacich programi jednotlivych resorti
s cilem realizovat tikoly dané Umluvou.

() Research Centre for Toxic Compounds in the Environment 18
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Casovy plan implementace

Distribuce Narodniho implementacniho planu vSem
zainteresovanym institucim po jeho vzeti vladou na védomi.
Vytvofeni Narodniho POPs Centra a monitorovaciho vyboru

implementace Umluvy do 1 roku od vzeti Narodniho
implementacniho planu vladou na védomi.

Splnéni kratkodobych cili stanovenych Narodnim
implementacnim planem do tfi let od vzeti vladou na
védomi.

Vyhodnoceni plnéni kratkodobych cili a aktualizace
Narodniho implementacniho planu do zafi 2009.
Splnéni dlouhodobych cili stanovenych Narodnim
implementacnim planem do deseti let od vzeti planu na
védomi.

()’ Research Centre for Toxic Compounds in the Environment
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Narodni POPs priority

& & & & & &

Destrukc¢ni kapacita

Latky — PAHs, SCCPs, Br-

Nové¢ lokality

Potraviny

Vyhodnocovani, prace s informacemi

Preventivni ¢innost

()‘ Research Centre for Toxic Compounds in the Environment 20
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Elaborated process for reviewing and updating NI]"*

Identification of

the need to . . = .
. review/ update
review ot NIP and process

organization

\ 4

‘ ‘ of the external/
NIP internal triggering
factors
Research Centre for Toxic Compounds in the Environment 21
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Timeline for NIP review and update

S|y 033\_*0\9 http:/ /recetox.muni.cz

26 August 2010
17 Mav 2004 Entry into force of
y amendments to
Entry into force of Annexes A, B and C
the Convention of the convention
N’ . SN’ N’
17 May 2006 26 August
Due date for 2012
transmission of Due date for
NIPs of .first 50 transmission of
Parties revised and
updated NIP
;@\IER% 5 E)é Research Centre for Toxic Compounds in the Environment 22



Narodni POPs inventura
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home contacts

Global Environmental
Assessment Information System
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Narodni POPs Centrum
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Narodni POPs Centrum CR (NC)

Zalozeni NC je realizovano ramcovou smlouvou mezi MZP a MU
Brno.

Centrum je zaméfeno na realizaci ukold NIP, implementaci SU a
dalSich imluv souvisejicich s chemickymi latkami.

NC bude tizce spolupracovat s fadou piednich pracovist’ CR a siti
externich expertt, jenZ se podileli na pfipravé Narodni POPs
inventury a vytvofi tak vhodnou platformu pro realizaci NIP.

NC pfedstavuje odbornou zakladnu, jejimZ cilem je pfispét
k porozuméni problematice POPs v podminkach CR,
informovani a interpretaci problémii spojenych s témito

latkami v nasi zemi a zvyraznit skuteCnost, Ze CR ma
dostatek odbornych kapacit, dat i informaci pro seridzni a

N ERS/
S 2

~‘,;‘1‘5‘41/11 v

kvalifikovany pfistup k dané problematice. (6) Narodni centrum

pro perzistentni
(‘) Research Centre for Toxic Compounds in the Environment
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Komise pro hodnoceni novych POPs

(POPs Review G ititee
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Persistent Organic Pollutants Review Committee

(POPRC)

%  Subsidiary body to the Convention, mandated to review

proposals submitted by Parties for listing new chemicals in
Annex A, B, or C.

% 31 government-designated members

% Terms of reference, conflict of interest procedure: SC-1/7,SC-
1/8, SC-4/20

Rese,,
()’ Research Centre for Toxic Compounds in the Environment
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What are the 9 new POPs?

Annex A — Elimination:
Elimination of production and use of all intentionally produced POPs

Lindane*, alpha-HCH. beta-HCH, chlordecone,

Hexabromobiphenyl, pentachlorobenzene, “tetra- and
pentabromodiphenyl ether”*, “hexa- and hepta bromodiphenyl
ether”*

*listed with use specific exemptions

Annex B - Restriction:
Restrict production and use in accordance with the provisions

PFOS**

**listed with several specific exemptions and
acceptable purposes for production and use

Annex C - Unintentional Production:

“...Continuing minimization and, where feasible, ultimate elimination of
the total releases of chemicals.”

Pentachlorobenzene
E)‘ Research Centre for Toxic Compounds in the Environment 29
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1. Chlordecone

http:/ /recetox.muni.cz

Cl
Cl Cl cl
Y Proposal: 2005, European Community o
&  Risk profile: UNEP/POPS/POPRC.2/17/Add.1 // o
L Risk management evaluation: UNEP/POPS/POPRC.3/20/Add.1 o7 & ¢
Past use: Agricultural pesticide (banana plantation)
Used in 1966-1975 in the USA for ant and roach.
Also known as « Kepon ».
Properties similar to Mirex.
Currently:  No production and use reported.
The French island of Martinique is heavily contaminated with
chlordecone.
Alternatives: Available
> Listed in: Annex A (Elimination)
- Production: No exemption
w5 Use: No exemption 3 s in the En .




2. Hexabromobiphenyl ‘

Br Br
Y% Proposal: 2005, European Community
%  Risk profile: UNEP/POPS/POPRC.2/17/Add.3 Br Q O o
N Risk management evaluation: UNEP/POPS/POPRC.3/20/Add.3 Br Br

Past use: Flame retardants. Added to plastics used in
products such as home electrical appliances,
textiles, plastic foams, laptop cabinets, etc. to
make them difficult to burn.

Currently:  No production and use reported.
Other polybrominated biphenyls are also
controlled by RoHS Directive by EU.

Alternatives: Awvailable

- Listed in: Annex A (Elimination)

- Production: No exemption

sl > User No exemption Jnds in the Envi¥g
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3. Pentachlorobenzene

Cl Cl
% Proposal: 2006, European Community
%  Risk profile: UNEP/POPS/POPRC.3/20/Add.7 Cl Cl
(N Risk management evaluation:UNEP/POPS/POPRC.4/15/Add.1 Cl
Past use: Component in PCB products, fungicide, flame retardant.
Currently:  Possible continuous use as intermediate for production of quintozene

(pentachloronitrobenzene: fungicide).

Unintentional production during combustion, thermal and industrial
processes Yy
Impurities in products e.g. solvents, pesticides. kst

Alternatives: Available

—Listed in: Annex A (Elimination) and
Annex C (Unintentional production)
—“Production: No exemption

—

wn 2Use: No exemption

~‘,;‘1‘5‘41/11 v
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4. LLindane

| ¢l |

% Proposal:-2005; Mexico o o
&  Risk profile: UNEP/POPS/POPRC.2/17/Add.4 :O:
g, Risk management evaluation: UNEP/POPS/POPRC.3/20/Add.4 Cl

Past use: About 600 000 tons of lindane was used globally 1950-2000 as
pesticide and veterinary and human applications

Currently:  Some countries are still known to produce or use lindane (e.g. for
seed dressing, control of termites, head lice, etc)

Alternatives: Exists but not readily available in some countries especially for
control of head lice and scabies

> Listed in: Annex A (Elimination)

> Production: No exemption

> Use: Specific exemption: Human health pharmaceutical for oms LINDANE |
control of head lice and scabies as second line treatment i ]

> Possible additional control measures:

Limiting the package size; appropriate label;

Protecting vulnerable groups;

o SVI. v,

\K Outreach and awareness; promoting alternatives
2




5. Alpha-HCH, 6. Beta-HCH

alpha-HCH  beta-HCH ‘
cl cl

%  Proposal: 2006, Mexico cl I-jzc' NN
%  Risk profile: UNEP/POPS/POPRC.3/20/Add.8 and Add.9 © wCl Clv [ ju.m

N Risk management evaluation: UNEP/POPS/POPRC.4/15/Add. 3 and Add. 4

Past use: High-volume by-products of lindane. The production of one ton
of lindane generates approximately up to 8 tons of alpha- and beta-
HCH.

Currently:  Large stockpiles of alpha- and beta-HCH exist.

Alternatives: As there is no commercial use of alpha- and beta-HCH,
alternatives are not needed.

—> Listed in: Annex A (Elimination)
- Production: No exemption

- Use: No exemption

(No production allowed for alpha- and beta-HCH
i because there is no exemption for production of

lindane is allowed. )
- N NIID:/ /TECETOX. NUNI.CZ
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GLOBAL ISSUE:
Obsolete waste of alpha-, beta-HCH and lindane

L SULGARIAY
C2ECH REPUBLIC) "
GEORGIA

A RUSSIAN EEDERATION]
LOVAK REPUBLIC. 8

Research Centre for Toxic Compounds in the Environment
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7. Perfluorooctane sulfonic acid (PFOS), its salts

%  Proposal: 2005, Sweden & F = FY F F

Risk profile: UNEP/POPS/POPRC.2/17/Add.5

G Risk management evaluation: UNEP/POPS/POPRC.3/20/Add.5 and
UNEP/POPS/POPRC.4/15/Add.6

é{

Past use: PFOS is both intentionally produced and an unintended degradation
product of PFOS-related substances (PFOS precursors). Examples of
use include: electronic appliances, fire-fighting foams, water proof for
textile, leather, etc.

Currently: = PFOS is still produced and used in several countries.
Alternatives: Available for some types of use but no known technically feasible

alternatives for some applications e.g. semi-conductor, photo imaging,
aviation hydraulic fluids Guidance: in preparation by POPRC

- Listed in Annex B (Restriction) with Specific
exemptions and Acceptable purposes

36
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Some past/current uses of PFOS

travis jon allison on flickr

Research Centre for Toxic Compounds in the Environment
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http://www.greenlands.com.cn/upLoadFiles/200752493629884.jpg

Uses of PFOS identified by the POPRC

1. Uses for which no alternatives are available

— Photo imaging, photo resist and semi-conductor, photo masks in the
semiconductor and liquid crystal display (LCD) industries, aviation
hydraulic fluids, certain medical devices

2. Uses for which alternatives would need to be phased in

— Metal plating, electric and electronic parts, ant baits for control of leaf-
cutting ants, CCD color filters, chemically driven oil production

3. Uses for which alternatives are available in developed countries

— Firefighting foams, carpets, leather and apparel, textiles and upholstery,
paper and packaging, coatings and coating additives, cleaning products,
pesticide and insecticides, rubber and plastics

()‘ Research Centre for Toxic Compounds in the Environment 38

gl http:/ /recetox.muni.cz




Fifference between listing in Annex A and Annex ]%

Annex A — Elimination

% May be listed with Specific exemptions
¢ Parties need to register (exception: PCBs)
¢ Exemption open for 5 years from the date of entry into force

¢ When all registrations have expired, no new registrations possible
for a given exemption

Annex B — Restriction

% Listed with specific exemptions and acceptable purpose
¢ Specific exemptions: similar to Annex A

¢  Acceptable purpose: need to register but no deadline, for purpose
that has no alternatives, and the use is critical

% DDT is listed with ‘acceptable purpose’ production and use
for vector control

/. O‘\ﬁ\e\"‘ Ress‘*p . . .
| S ~\N\ Research Centre for Toxic Compounds in the Environment 39
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&

PFOS Use: Acceptable purposes

& & &

S
S

Photo resist and anti-reflective coatings for semi- |
conductors, ”

Etching agent for compound semi-conductors and
ceramic filters, '

Aviation hydraulic fluids,
Metal plating only in closed-loop systems,
Certain medical devices (e.g. ETFE layers, radio-

opaque ETFE, in vitro diagnostic medical devices,
CCD color filters),

Fire fighting foam, w
Insect baits for control of leaf-cuttlng ants.

Research Centre for Toxic Compounds in the Environment
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http://www.itomekki.com/pc/image/nc_gpt05Photo0220071228013455.jpg
http://www.nist.gov/msel/polymers/electronics_materials/images/LithoFigure_1_1.jpg
http://www.eptec.co.jp/images/stenless ink1.JPG
http://www.meade.com/dsi_3/images/dsi_filter.jpg
http://www.tepcoproducts.com/images/avi.jpg
http://www.made-in-china.com/image/4f0j00dtQTIEUjuaFWM/Ce-Fire-Extinguishers-Abc-Powder-Fire-Fighting-Foam.jpg
http://static.zsl.org/images/width227/leaf-cutting-ant-1403.jpg
http://media.digikey.com/photos/NXP Semi Photos/568-16-TSSOP.jpg

PFOS Use: Specific purposes

& & &

&

EEEEEEE

Photo masks in the semiconductor and LCD industricskiases

Hard metal plating,
Decorative metal plating,
Electric and electronic parts for some color printers anc g

color copy machines,
Insecticides for control of red imported fire ants and
termites,

Chemically driven oil roduct1on
Carpets,

Leather and apparel, m Q J
Textiles and upholstery,

Paper and packaging,
Coatings and coating additives
Rubber and plastics. |

&Y

)
)
%NS[S'%

Res@e, i
7 A\ Research Centre for Toxic
©).
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http://ep.yimg.com/ca/I/yhst-85270312810582_2071_3818649
http://www.myrmecos.net/myrmicinae/SolInv1.JPG
http://www.comfacgroup.com/Images/Products/carpets.jpg
http://www.refill-style.com/contents/shopping/products/binder/grande/earthleather/images/gallery/photo_leather.jpg
http://www.donendustedcheshire.co.uk/images/upholstery.jpg
http://www.primeur.co.uk/images/packaging_main.jpg
http://img.alibaba.com/photo/237736043/squeaky_shoes.summ.jpg

Special care needed for industrial chemicals like

[ ]
. DC - e Q N 1 Merg DIOCE . ()
L A U ) 4 4 A1 DDd

Upstream

End products

|

Chemical

Downstream

Research Centre for Toxic Compounds in the Environment
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http://shusaku.xsrv.jp/sozai/002/007/005/005/001_01.png

Special care needed for industrial chemicals like PFOS because:
Long supply-chain, involve many producers/ users

surface treatment |

N dispetsion D

anti-reflective

) adhesive

| coating !
f | o
surface treatment .
Photo re51st solder paint \
/ etchm J De- smearlng metal other use
\ 2 plating
(pljnask semlconductor \( parts, modules
Hg ..may also affect
other industries

43
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Questions on PFOS contained in articles

& & & &

What types of processes use PFOS and related substances?

What types of articles contain PFOS and related substances?

What types of articles containing PFOS are recycled?

What are options for alternative products or processes?
¢ Technical feasibility, costs, efficacy, risk, availability,
accessibility?

¢ Need to develop new technology? How to introduce?

Rese,,
()‘ Research Centre for Toxic Compounds in the Environment
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8. Tetrabromodiphenyl ether and
pentabromodiphenyl ether

Originally proposed as: “Commercial mixture of
pentabromodiphenyl ethet”

Mixture of brominated organic chemicals, main
components are penta- and tetra- isomers

Br Br
0)
C,H.B1,0 /@( @
Br Br
Br Br
jog
C,H.Br.O g, Br
Br

Proposal: 2005, Norway
Risk profile:

=
/"' ‘

tre for asig CRRBATUINE Y POPSFPOPRC.3/20,/Add. 15
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http://en.wikipedia.org/wiki/File:BDE-85.svg
http://en.wikipedia.org/wiki/File:BDE-99.svg
http://en.wikipedia.org/wiki/File:BDE-100.svg
http://en.wikipedia.org/wiki/File:BDE-153.svg
http://en.wikipedia.org/wiki/File:BDE-154.svg

‘Commercial mixture of pentabromodiphenyl ether

Structure Congener Name Fraction

Br Br

BDE-99 2,2,4,4,>-penta- 4549 9,
bromodiphenyl ether
Br Br

Br

Br Br ' '
BDE-47 2,2 44 -tetra- 38-42 Y
bromodiphenyl ether
Br Br
Br Br BDE-85 2,2 ’3’4’% “penta- 2.2-3.0 %
/@/D\Ejﬂf bromodiphenyl ether
BDE-100 2,2,4,4.,0-penta- 7.8-13 %
/@” Ij bromodiphenyl ether
Br Br Br
2,2' 4 4' 5 5'-hexa-

Br Br ) i 0
B/Q/Q @a BB bromodiphenyl ether 5.3-5.4 %

_ PP BDE-154 2,2,4,4,5,6-hexa- 2.7-4.5 %
; bromodiphenyl ether
Br Br Br

O\

http:/ /recetox.muni.cz



http://en.wikipedia.org/wiki/File:BDE-47.svg
http://en.wikipedia.org/wiki/File:BDE-85.svg
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8. Tetrabromodiphenyl ether and
pentabromodiphenyl ether

Past use:

Currently:

Alternatives:

Most commonly used as a flame retardant in flexible polyurethane foam
(PUF); also used in printed circuit boards. The annual demand worldwide
was estimated as 7,500t in 2001, (US: 7,100t, Europe 150t, and Asia 150t)

There should be no current production of commercial pentaBDE in
Europe, Japan, Canada, Australia and the US; however, it is possible that
production continues elsewhere in the world.

Some known alternatives e.g. triphenyl phosphate, tribromoneopentyl
alcohol, tris(1,3-dicholoro-2-propyl)phosphate

- Guidance on feasible flame-retardant alternatives to commercial
pentabromodiphenyl ether (POPRC 2008)

- Environmental Profiles of Chemical Flame-Retardant Alternatives for
Low-Density Polyurethane Foam (USEPA 2005)

Research Centre for Toxic Compounds in the Environment 47
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8. Tetrabromodiphenyl ether and

pentabromodiphenyl ether

DEFINITION

“Tetrabromodiphenyl ether and pentabromodiphenyl ether” means:

e 2,2'4/4'-tetrabromodiphenyl ether (BDE-47, CAS No: 40088-47-9) and

e 2,2'4/4' 5-pentabromodiphenyl ether (BDE-99, CAS No: 32534-81-9) and
* other tetra- and pentabromodiphenyl ethers present in commercial

pentabromodiphenyl ether.

—> Listed in Annex A (Elimination)

— Exemption for production: none

- Exemption for use: may allow recycling of articles that (may) contain

the chemicals, and the use and final disposal of articles manufactured
from recycled materials that (may) contain the chemicals

Siq, Oc‘““g "o, . . :
B ‘Ml LN % Research Centre for Toxic Compounds in the Environment
7, & o
? $ %, ) ol
qodwoﬁ’)\'
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9. Hexabromodiphenyl ether and
he ' er

Originally proposed as:
“Commercial mixture of octabromodiphenyl ether

Mixture of brominated organic chemicals, main
components are hexa- and hepta- isomers.

Br Br
Br Br
Br Br
Br Br
O Br
C12H5B1’7O Br Br Br

Br

Proposal: 2006, EU
Risk profile: UNEP/POPS/POPRC.3/20/Add.6

Risk Mmanagemnment

tre for LAt6 S AR EPI PEPSIPEPRC.4/15/Add.1 49
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‘ Commercial mixture of octabromodiphenyl ether

Structure Congener

Br Br
OﬁBI’
Br Br Br
y BDE-175/183
Br Br
OO
Br Br Br

Br Br

Br ﬁ@ﬂr
L 5 BDE-153
Br Br

/ET BDE-154
Br Br Br

Br

Name Fraction

2,2'3,4,4'5',6-hepta-

bromodiphenyl ether
13—42 %
2,2",3,3"4,5",6 heptabromodiphenyl
ether
2,2' 4 4' 5 5'-hexa-
bromodiphenyl ether
0.15-8.7 %

2,2' 4 4' 5.6'-hexa-
bromodiphenyl ether

e J {)’ Research Centre for Toxic Compounds in the Envitonment 50
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9. Hexabromodiphenyl ether and
heptabromodiphenyl ether

Past use:

Currently:

Alternatives:

Most commonly used as a flame retardant in flexible polyurethane foam
(PUF); also used in printed circuit boards. The annual demand worldwide
was estimated as 7,500t in 2001, (US: 7,100t, Europe 150t, and Asia 150t)

There should be no current production of commercial pentaBDE in
Europe, Japan, Canada, Australia and the US; however, it is possible that
production continues elsewhere in the world.

Some known alternatives e.g. triphenyl phosphate, tribromoneopentyl
alcohol, tris(1,3-dicholoro-2-propyl)phosphate

- Guidance on feasible flame-retardant alternatives to commercial
pentabromodiphenyl ether (POPRC 2008)

- Environmental Profiles of Chemical Flame-Retardant Alternatives for
Low-Density Polyurethane Foam (USEPA 2005)

Research Centre for Toxic Compounds in the Environment
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9. Hexabromodiphenyl ether and
heptabromodiphenyl ether

DEFINITION

“Hexabromodiphenyl ether and heptabromodiphenyl ether” means:

¢ 2,2'4,4',5,5'-hexabromodiphenyl ether (BDE-153, CAS No: 68631-49-2),

¢ 2,2'4,4',5,6'-hexabromodiphenyl ether (BDE-154, CAS No: 207122-15-4),

* 2,2',3,3'4,5',6 heptabromodiphenyl ether (BDE-175, CAS No: 446255-22-7),

¢ 2,2'.3,4,4',5',6-heptabromodiphenyl ether (BDE-183, CAS No: 207122-16-5) and

* other hexa- and heptabromodiphenyl ethers present in commercial

octabromodiphenyl ether.

/ > Listed in Annex A (Elimination) \

- Exemption for production: none

- Exemption for use: may allow recycling of articles that (may) contain
the chemicals, and the use and final disposal of articles manufactured

from recycled materials that (may) contain the chemicals
ya




Hazards associated with the recycling chain

Recycling chain

4B
W

Metallurgical

) Size reduction
Sl Ll - and separation -

treatment

Removal of hazardous Shredding Smelting Incineration and
components landfilling

Emission of metal
Formation of dust fumes, mixed
particles containing chlorinated and
plastics, metals, brominated dioxins
ceramic and silica and furans
(PXDD/Fs)

Hg switches: Hg
Batteries: Cd, Pb, Hg
Gas discharge lamps:
Hg

CRTs: Pb, phosphors

Emission of metal
fumes, PXDD/Fs
Leaching of heavy
metals and BFRs

Research Centre for Toxic Compounds in the Environment
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Chemicals in products/articles

Samples:
- Liquid crystal display (LCD) TV, Laptop PC, Power supply unit
- Wallpaper, Curtain, Heat insulation material

Target compounds:

- Organobromine compounds (PBPhs, TBBPA, HBCDs, PBDEs)
- Phosphoester plasticizers and flame retardants (TMP, TEP, TPrP, TBP,
TCIPP, TCEP, TBEP, TDCPP, TOP, TPhP, TCP)

Analytical method:

- Samples were pulverized by frost shattering using liquid Nz.
- HRGC/HRMS and LC/MS methods.

Pulverized samples

Rear cover

»xic Compound ‘ A
|



=
@)

D panel

Printed circuit board

Printed circuit board
(power supply unit)

Printed circuit
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Situace v CR

Chemicka latka Pfiloha Piijatelny ucel/zvl.vyjimka
«-hexachlorcyklohexan A vyroba: Zadna
pouziti: Zadné
B-hexachlorcyklohexan A vyroba: Zadna
pouZiti: Zadné
chlordekon A vyroba: Zadna
pouZziti: Zadné
hexabrombifenyl A vyroba: Zadna
pouZiti: Zadné
hexa a heptabromdifenylether A vyroba: Zadna
pouZziti: vyrobky v souladu s ustanovenimi ¢asti IV
ptilohy A
y-hexachlorcyklohexan A vyroba: Zadna
pouZiti: Zadné
pentachlorbenzen A aC | vyroba: Zadna
pouZziti: Zadné
perfluoroktansulfonova kys., jeji soli a B vyroba: pro povolena pouZiti
perfluoroktansulfonylfluorid (PFOS) pouZiti: 8 ugeli, 12 vyjimek
tetra a pentabromdifenylether A vyroba: Zadna
wersr, o, PuuZiﬁ. V)’uubky v-souladusustanovenimi¢asti IV
5 ﬁ:’{,?,_ N Research Centre for Toxip#lohypAunds in the Environment 56
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Registrované vyjimky CR

pro tetrabrombifenylether a pentabromdifenylether a pro
hexabromdifenylether a heptabromdifenylether zvlastni vyjimky s
nazvem ,,vyrobky v souladu s ustanovenimi Casti IV pfilohy
A

Pro kyselinu perfluoroktansulfonovou a jeji soli zvlastni vyjimky s
nazvem ,,pokovovani (tvtdé pokovovani) a pokovovani
(dekorativni pokovovani).

prijatelné ucely s nazvem ,,fotografické zobrazovani,
fotorezistentni a protiodrazové povlaky pro polovodice,
hydraulické kapaliny v letectvi a pokovovani (tvrdé
pokovovani) pouze v uzavieném systému®.

Zvlastni vyjimky registrace na dobu péti let, tj. do 26. 8. 2015,

pfijatelné ucely bez omezeni

Rese,,
()’ Research Centre for Toxic Compounds in the Environment
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Latky projednavané v POPRC

Latka Pozn.
Chlorované parafiny s V CLRTAP, nevstoupilo dosud v
kratkym fetézcem platnost
Projednavan REACH priloha XIV*
endosulfan Projednavan v CLRTAP

hexabromcyklododekan | Projednavan v CLRTAP
Projednavan REACH priloha XIV

%  Na poslednim POPRC nebyl piedlozen zadny novy navrh

%  Ptavodni zamér EK navrhnout 3 nové latky - pentachlorfenol,
hexachlorbutadien a PCNs

% (pro POPRC 7 urcité nové navrhy budou)
* seznam ldtek, pro jejichs vyrobu, dovog a pougiti je nutné povoleni

Research Centre for Toxic Compounds in the Environment
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Mozné latky k diskuzi

Latka

Pentachlorfenol (projednavan CLRTAP)

Polychlorované naftaleny (v CLRTAP nevstoupilo dosud v platnost)

Hexachlorbutadien (CLRTAP nevstoupilo dosud v platnost)

Trifluralin (projednavan CLRTAP)

Dikofol (projednavan CLRTAP)

PFOA — perfluoroktanova kyselina

Cyklické siloxany

17-alpha-ethinylestradiol

227

Research Centre for Toxic Compounds in the Environment
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Hodnoceni uCinnosti opatfeni Stockholmské
umluvy

Research Centre for Toxic Compounds in the Environment
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Hodnoceni uéinnosti opatieni SU - Globalni

monitoring

Clanek 16 SU - hodnoceni ti¢innosti opatfeni imluvy — kazdé 4
roky:

Y% Data z monitoringu

Y% Regionalni a globalni transport

Z.akladni matrice:

> - Ovzdusi

- Mateiské mléko

Guidance on the Global Monitoring Plan
for Persistent Organic Pollutants
Preliminary version

February 2007

Research Centre for Toxic Compounds in the Environment
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Global monitoring plan — regional organisation

Regional monitoring reports

% Introduction, background

% Description of the region

% Regional strategy for information gathering

Y% Arrangements to address global and regional transport

% Methodology for sampling, analysis and handling of data

&  Results

L) L) L ]
NIV N 1NA N NA1N O shavala N1
- o, y— O - V) O - a5 e U lOAOE AW
-

S/ 4
\\IERSIT Oﬂ“f\em Res@sﬁ(‘ . . .
& 7 AN\ Research Centre for Toxic Compounds in the Environment
M. ©)
3 g .
S B http:/ /recetox.muni.cz
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Global monitoring plan — regional organisation

GMP should in each region strive for at least

Three to five stations with active high-volume sampling

A network of 10 to 15 passive sampling stations arranged in a grid with spacingof
approximately 200 x 200 km for enhancing geographical coverage .

Passive samplers should be co-located at the high volume sites for comparison
purposes.

Cumulative sampling (for 1 to 2 days every week or continuously over periodsof 1 to 2

weeks) by active high volume sampling (~0.5-1 m3/min. flowrate) at a few sites in

each region. These samples would be separated into particulate and gaseous
fractions.

Continuous, cumulative passive (diffusive) sampling for integration periods of 3
months to 1 year using passive samplers deployed at a large number of sites,
including the high volume sampling sites.

()’ Research Centre for Toxic Compounds in the Environment
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Globalni POPs monitoring - ovzdusi

-/ Ovzdusi:
Pasivni vzorkovani jako doplnék
Guidance on the Global Monitoring Plan . , . ,
for Persistent Organic Pollutants aktivniho Velk()()b] emového
Preliminary version
February 2007 VZOkaVéni:
%  Neni potfeba Cerpadlo a proud
@ %  Malé alaciné
o % Jednoduché
UNEDP - Stockholm Convention on POPs
“Effectiveness Evaluation”
Eé)‘ Research Centre for Toxic Compounds in the Environment 64
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/N air

o precipitation

B soil

@ vegetation

Regionalni monitoring POPs

EMEP POPs
Network

VAT Ul Mncisny B1vun

Research Centre for Toxic Compounds in the Environment
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Integrovany monitoring POPs — odbérova mista a
vzorkovaci frekvence — observatof Kosetice — od 1988

KOSETICE MONITORING AREA

Catchment of Anensky Brook

s ot ) 330

S ;
....... { Matne

s =2 Pocet odbérovych m}sﬁ Frekvence vzorkovani
Volne é)vzduSI - E‘“”Ol S Tydné (denng)
Mokra depozice 01 Kazda srazka
Povrchové vody 02, 04, 10, 12a, 12b, 14 Roc¢né
Sedimenty 02, 04, 10, 12a, 12b, 14 Roc¢né
Pady 01, 03, 05, 07, 08, 09, 11, 13, 15 Roc¢né
Opad 09 Rocné
Borové a smrkové jehlici | 05, 07, 08, 09, 13, 15, 16 Roc¢né
| Mecchy 05, 07, 08, 09, 13,15, 16 Roéné
g () Research Centre for Toxic Compounds in the Environment 66
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Pasivni vzorkovace pro stanoveni POPs ve volném

OV By B g '
R 1

Drzak

Ocelové misky

/

PUF disk

4

Pasivvi vzorkovace —
komplementarni aktivhimu
vzorkovani.

Cirkulace vzduchu

% Bez pumpy a proudu

Research Cer Q:) Mal},7 a laCin},’ 67
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Pasivni vzorkovace pro stanoveni POPs ve volném
ovzdusi

Koncep¢ni pfistup centra RECETOX:

% VyuZitelnost pro monitoring na globalni, regionalni, lokalni
urovni

%  Vyvoj a zaloZeni monitorovaci sité v Ceské republice
(MONET-CZ) a CEECs (MONET-CEECs)

Vliv environmentalnich faktoru
Studium mistnich vlivua

Studium casovych a prostorovych trendi

& & & &

Aplikace pro toxikologické testovani

Research Centre for Toxic Compounds in the Environment
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Ceska narodni monitorovaci sit’> POPs ve volném ovzdusi

metodou pasivniho vzorkovani (MONET-CZ)

15 Lo e =xw
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I Smo- Kerc 7 Cirakovee
2 Snc-krotos 2 e s
4 Buey T Fremcs (Semwal
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Loemc <erm 32 Seciec ko)
2 Lsemc-Cvmiwa I Sudmvce
I Lmemc- mia 3t s aEs Cocrmk
~Semc-Asnice T Seien Srices hey)
2 Loemc - Temizz AT Sitna e VA -Tawy
& ki - cem e 41 ke s - k.
T Wzih - cem ecem A0 2 e Ime- M2
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Studium modelovych zdroja POPs a studium
lokalnich vlive

Spalovny odpadi

Spolana Neratovice DEZA Valasské Mezific¢i

Cementarny

Research Centre for Toxic Compounds in the Environment
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Global/national POPs monitoring - MONET
- RECETOX Monitoring Network

MONET = MOnitoring NETwork

MONET-CZ = MONET-PIs =
Czech Republic Pacitic 1slands -
Fijt
T —— MONET-CEECs | MONET-Africa
2 =20 CEE = 17 African
P S countries + 2 CA | countries
countries
MONET-EUROPE — 55 sampling
+ sites round whole Europe

] 93 mone

Son e |7\ Rec. cntre for Toxic Compounds in the Environment 71
e & e g
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RECETOX/Narodni POPs Centrum CR —

° y °

- — 1€

MONET-Cz
optimalizace monitorovaci sité

[ ] 2009-
[ 2008
[ 2007
I 2006
I 2005

Karlovarsky

- _J/x.f"

ralovéhradecky

K
\;"ﬁ P

Stredoéesky

Plzerisky

Moravskoslezsky
N

b

i,

Olomoucky ™,
s

Jihocesky

Jihomoravsky
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MONET-EUROPE

2009-2011 — 55 odbérovych
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\d

.nvironment Canada - GAPS = Global Atmospheri

PAssive Sampling Study

EQDIGIIBB B‘:III]].H

Global Atmospheric
Passive Sampling
SIUdy ward a Global Network
Antarctica A

Updated : August 2006 (Tom)

T. Harner
I
NERS/, o . ]
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Global Passive Air Sampling Programs

MONET
(RECETOX,
Czech Rep.)

IJRC-PTS,
China

‘ ] a

(RECETOX, i

Czech Rep.)
2009 sampling sites

© = new GAPS sites added in 2009
Research Centre for Toxic Compounds in the Environment 75
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POPs v matefském mléce, studie WHO, 2008-9 — HCB

[ug.kg! tuku]
4th and 5th round: HCB

160
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POPs v matefském mléce, studie WHO, 2008-9 — X 6 PCBT
[ug.kg! tuku]

4th and 5th round: sum of 6 indicator PCB
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Superstation concept - Observatory Kosetice, CR

EMEP POPs Network Integrated POPs monitoring - Observatory Kosetice

Comparison of existing
programmes (EMEP,
GAPS, MONET) and
approaches (active vs.
passive)

Research Centre for Toxic Compounds in the Environment 78
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Budouci vyvoj

Méfeni — monitoring — modelovani

Zakladni informace tykajici se hladin a distribuce

Nastroje pro hodnoceni ucinkt, dopadt a rizik

. O‘\ﬁ\e\"‘ Ress‘*p . . .
SN Research Centre for Toxic Compounds in the Environment
%”wwoa o
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home contacts

Global Environmental
Assessment Information System

o

o ¥ .
Data sources

Global Environmental Assessment
Information System. ——a
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Regionalni centra SU

Research Centre for Toxic Compounds in the Environment
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REGIONAL AND SUBREGIONAL CENTRES
FOR TECHNICAL ASSISTANCE AND
CAPACITY BUILDING

® CENICA, Mexico ® RECETOX, Czech RAC-CP, Spain
@ CIOMET, Panama ® ANO.CIP, Russia & BCCC, China
® CETESB, Brail & CCTP,Algeria & BCRC, Iran

® BCCC, Uruguay & BCRC, Senegal & KISR, Kuwait

Research Centre for Toxic Compounds in the Environment
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Stockholm Convention Centres
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Stockholm Convention
on persistent organic
pollutants (POPs)

COUNTRIES

Mestings | Documents | Conlacts | Projscts May 0. | Login

T g R]1 1Y Y —

SECRETARIAT

» Programmes » Regional Centres » Overview

Regional Gentres

® Regional and subregional centres

Overview

Overview
Dedisions & Recommendations
Paragraph 4 of Arlicle 12 of the Stockholm Convention, cals for the estabishment , as
appropriate, of arrangements for the purpese of providing technical assistance and
premoting the transfer of technology & country Parties and Parties with
economies in transition relating to the entation of the Cenvention. These
Location map arrang ts are to incius onalal egional centres for ¢
transfer of technology to as eloping country Parties and Pal
transition to fulfill their obligations under the Convention

The Centres

Wark plans & reports of Centres

Selection of centres |

At its fourth meeting the Conference of the Parties by its decision 8C-4/23 endorsed sight
nstitutions to serve as Stockholm Convention regional and subregional centres for
capacity-building and the transfer of te
those nominated Stockholm Conventior
continue vith their act
decision 8C-2/9 =0 as to be con:
meefing

Selection process

in annex |l of the same
with the criteria set cutin
e of the Parties at its fifth

Terms of reference
Evaluation criteria

Bureau members

Nomination Status =

MNominated centres

Nominations & “‘l\_

Nominated centres information

Other submissions

from interested institutions 1

Small Grant Programme = &

Qverview

Activities |

£ @50

= |2 I 100%

ttp:/ /recetox.muni.cz

3

83




RECETOX POPs Research topics and areas of

experties

Environmental occurrence of PTS

Y%  Monitoring

% Human and ecological risk assessment

Y%  Environmental technologies, disposal and (bio)remediation
Education, awareness raising

%  University education on MSc and PhD levels in the field of
environmental chemistry, ecotoxicology and mathematical
biology

%  Training courses, summer schools

% Organisation of workshops, seminars, conferences

ont Res,
< o . . .
()’ Research Centre for Toxic Compounds in the Environment
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Summer Schools




Identified areas of technical assistance and

(c) Training for decision-makers, managers and personnel
responsible for issues related to the Convention in:

i. Persistent organic pollutants identification;

ii. Technical assistance needs identification;

iii. Project proposal writing;

iv. Legislation development and enforcement;

v. Development of an inventory of persistent organic
pollutants;

vi. Risk assessment and management of polychlorinated
biphenyls (PCBs), dioxins and furans;

vii. Evaluation of social and economic impacts;

viii. Development of pollutant release and transfer registers;

Research Centre for Toxic Compounds in the Environment
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Dalsi nastroje (BAT/BEP, Dioxin Toolkit, PCBs
liminat; . DDT a ives

Research Centre for Toxic Compounds in the Environment 87
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Guidance for BAT/BEP

Guidelines on best available techniques and provisional guidance
on best environmental practices relevant to Article 5 and
Annex C of the Stockholm Convention on Persistent Organic
Pollutants

] 1Y BE |1
i HLLCisl

Chimney

Delivery Bunker Incineration/ Waste gas cleaning
Steam generator

Collecting plate

Research Centre for Toxid Nt

http:/ /1

Figure 4.1 Electrostatic Precipitator Principle [source: EU BREF, 2004]




Nastroje SU — Guidance for BAT/BEP

Nasledujici kategorie priimyslovych zdroji maji schopnost pomérné znacné
tvorby a uniku uvedenych chemikalii do Zivotniho prostfedi:

1.  spalovny odpadi v€etné spoluspalovani komunalnich, nebezpecnych
nebo zdravotnickych odpadii nebo Cistirenskych kalt

2. cementafské pece spalujici nebezpelny odpad

3. vyroba celuldozy a papiru pouZivajici chlor nebo chemikalie uvoliiujici
chlor pro béleni

4. nasledujici tepelné procesy v metalurgii:

. druhotna vyroba médi

. aglomeracni zafizeni v Zelezafském a ocelafském priimyslu
. druhotna vyroba hliniku

. druhotna vyroba zinku.

Research Centre for Toxic Compounds in the Environment 89
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Nastroje SU — Guidance for BAT/BEP

Polychlorované dibenzo-p-dioxiny a dibenzofurany, hexachlorbenzen a
polychlorované bifenyly se mohou také samovolné tvofit a uvolfiovat
u nasledujicich kategorii zdroji vCetné:

. otevieného spalovani odpadu v€etné hofeni skladek

. tepelnych procesti v metalurgickém priimyslu nezminénych v €asti 11

. domovnich zdroja spalovani

. zafizeni a primyslovych kotlti na spalovani fosilnich paliv

. zafizeni na spalovani dfeva a dalsi biomasy

. specialnich procesti chemické vyroby, pfi kterych se samovolné vyvijeji

persistentni organické polutanty, zvlasté pfi vyrobé chlorfenolu a chloranilu
. krematorii

. provozu motorovych vozidel, zejména pfi spalovani olovnatého benzinu

. destrukce zvifecich zdechlin (likvidace kadaveri)

. barveni (chloranilem) a konecna uprava (s alkalickou extrakci) textilu a kiiZze
. Srotovacich strojii pro zpracovani vyfazenych vozidel

. doutnani médénych kabelt

. rafinérii odpadovych oleji.

()’ Research Centre for Toxic Compounds in the Environment 90
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Dioxin Toolkit

The United Nations Environment UNITED NATIONS
Programme UNEP Standardized ENVIROMERTROGRAMME
Toolkit for Identification and Standardized Toolkit
Quan tifica tiOIl o f DiOXil’l an d for Identification and Quantification
Furan Releases is designed to cover vrDioviiand Furan Releases
all source categories and processes P
that are listed in Annex C, Parts II Y n,‘# o '!"p °.
and III of the Stockholm _"*.."' °*0 s % ,_
Convention. -

The Toolkit can be used where there Moy 3003
are no measured data available and P by O Chenicls
provides default emission factors
for all source categories. JOMC ™ et o . s i i 308
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— GLOBAL ACTION TOWARDS THE RISK |
REDUCTION OF POPs

Research Centre for Toxic Compounds in the Environment
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The chemicals industry 1s one of the largest sectors of the

i)
world economy. Neatly every manufactured product contains /

one or more of the thousands of chemicals produced. O |
[ Q
=
E
Global chemical production by region
(Source: American Chemistry Council, 2009)
4,000
billion US $
3,500
A
3,000 Africa and Middle East
2,500
Central, Eastern Europe
2,000
1,500 Latin America
1,000 rth America
500
0
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Many are important and essential to modern
ReShrch Centre  SOCiEty and can be used safely,
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.. but some can pose a serious threat
o human health and the environment.

‘e for Toxic Compounds ir
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Global action to address the risk reduction by
Environmentally Sound Management of chemicals:

6 programme areas outlined in Agenda 21

* Expanding and accelerating international assessment of chemical risks
 Harmonization of classification and labelling of chemicals

* Information exchange on toxic chemicals and chemical risks

* Establishment of risk reduction programmes

e Strengthening of national capabilities, capacities for management of chemicals
* Prevention of illegal international traffic in toxic and dangerous products

International initiatives today:

* Several multilateral agreements, Intergovernmental
Organizations and coordinating mechanisms

‘%BASEL CONVENTION

Research Centre for Toxic Compounds in the Environment
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Global action towards the risk reduction of POPs

%  How has it been evolved?

¢ Brief history of the POPs negotiation

L  What does it do?

¢ Overview of the Convention

%  What has been done and where to?

¢ Highlights on achievements and challenges

RS, Reses, . . .
]S (@)’ Research Centre for Toxic Compounds in the Environment
z | 5
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How does it work?

& & & & & &

Eliminate or restrict the production, use, import and export of
POPs

Reduce releases from unintentional POP production
Promote BAT /BEP to reduce POP emissions
Eliminate POPs stockpiles and wastes

Target additional new POPs for action

Mechanism for financial and technical assistance

Information exchange by Clearing House Mechanism

ronment 97




Convention at a glance DDT: Global Alliance

Establish a clear platform and a joint leadership to address the challenges
around the development and deployment of alternatives to DDT;

Enhance clarity on the understanding and agreement on goals and issues
while creating momentum in addressing the challenges;

Improve coordination between individual initiatives aimed at developing
and deploying alternatives to DDT and addressing the interactions
between goals;

Address gaps identified in existing initiatives in a proactive manner while
limiting the potential for duplication.

\ o ;.“‘“'l';,‘ AR
Research Centre for Toxic Lompounas 1n the rnvironment 98
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Convention at a glance

PCRe: Elimination N k (PEN)

@

Equal partnership

Promote collaboration and information exchange
Promote environmentally sound management and its
equipment

Promote technical assistance and technology-transfer

i ‘ P e = ‘ S & b 99
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Occurrence of POPs in the Arctic

Results from the AMAP 2004 Assessment report

Lars-Otto Reiersen

Arctic Monitoring and
Assessment Programme

WWWw.amap.no

A
4‘3:;';444/0
%m%:;':

Research Centre for Toxic Compounds in the Environment 100

http:/ /recetox.muni.cz




AMAP’s geographical coverage

D AMAP area

——— Arctic marine boundary
----- Arctic Circle

10°C July isotherm AM AP

Research Centre for Toxic Compounds in the Environment
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Arctic Monitoring and Assessment Programme

(AMAP)

% 5 long-term monitoring stations:
Alert, Canada
Zeppelin, Svalbard/Norway
Storhofdi, Iceland
Pallas, Finland
Station Nord, Greenland (NEW, started
2007)
% Satellite stations:
¢ 3 Canadian, 1 Alaskan, 3 Russian !
% Contribute to AMAP POPs Assessment \

Reports in 1997, 2002 and 2010

L 2R 2R R 2R 2

% Starting to screen for emerging .I\‘Q}‘Little Fox Lake

chemicals:
¢ Alert: PBDEs (2002-ongoing); Other
FRs, PFCs and CUPs (2006-ongoing)
¢ Zeppelin: PBDEs and PFCs (2006-

2 Valkarkai
]

Barrow alert

@ Long-term Monitoring Stations
A Satellite Stations

S C’w@% 033\@“’ http:/ /recetox.muni.cz

ongoing)
¢ Station Nord: PFCs, OCs (2007-
ongoing)
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Pathways for POPs to the Arctic

Figure 21
ways by w
and withir
currents, r

Research Centre for Toxic Compounds in the Environment
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Long-range atmospheric transport

Persistent Organic ‘%ﬁr‘\)‘xgg;hene e
Pollutants (POPs)

over NW Pacifi <
i
(( ‘Clean’air; low chlordane..
\ Arctic C |

. @

Mainly due to LRT, but _
also some regional St
use and releases of N “ﬂ*
pesticides and 2 | [
industrial chemicals ol e e\ Wt’g
(e.g. PCB and e |
HCB)

AMAP
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Global Fractionation Hypothesis

High volatility (CFC/HCFC)

Relatively high valatility (HCE/HCH)
Polar region

Relativaly low wolatility
(00T
»

Temperate region

Low valatility
(B[a]P)

Warm emission area
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Occurrence of POPs in the Arctic

Ifiupiat, Anaktuvuk Pass,
Alaska.

Dene, Midway Lake,
NWT, Canada.

Saami, Kautokeino,
Norway.

Chukchi, Kanchalan,
Russia.

PTS PROJECT

Research Centre for Toxic Compounds in the Environment
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Convention on Long-range Transboundary Air
Pollution and its POPs Protocol

o

http:/ /www.unece.org/env/Irtap (for general information)

http://www.unece.org/env/wgs (for documents)

HERALDING

20 vears

OF INTERNATIONAL
COOPERATION
TO REDUCE
AIR POLLUTION

Re;ee, . . o
(@)’ Research Centre for Toxic Compounds in the Environment 107
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The coverage of the Convention on Long-range

Transboundary Air Pollution (49 Parties)

—
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The Protocols in force

Geneva | EMEP 40 Cost-sharing of monitoring and evaluation work

1984 Protocol | Parties

Helsinki | Sulphur | 22 Flat-rate reduction (30%) of 1980 emissions by

1985 Protocol | Parties 1993

Sofia NOx 28 Flat-rate, stabilization of 1987 emissions by 1994,

1988 Protocol | Parties BAT requirements

Geneva | VOC 21 Flat-rate reduction (30%) by 1999, optional base

1991 Protocol Parties year, stabilization for low-emission areas, BAT

requirements

Oslo 2nd 25 Effects-based emission ceilings (acidification),

1994 Sulphur | Parties mandatory limit values for major sources
Protocol

Research Centre for Toxic Compounds in the Environment
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The new Protocols

Aarhus | Heavy Metals 36 Signatories, Stabilize emissions of

1998 Protocol 17 ratifications cadmium, lead and mercury;
limit values for major sources

Aarhus POPs Protocol 36 Signatories, Stabilize emissions of PAH,

1998 17 ratifications dioxins/furans and HCB;
phase out selected pesticides,
limit values for major sources

http:/ /recetox.muni.cz
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Intergovernmental bodies, expert groups and scientific
centres under the Convention

Executive Body Implementation Committee

Working Group on EMEP Working Group on

Effects Steering Body Strategies and Review

ICP o TF Ad hoc
rogramme - . g
— Forests Coordinating Centre — Emissions !nvgntorles — expert group
TF and Projections on ammonia

ICP _ TF Ad hoc

— Integrated Monitoring —— P'g;’;;’“e i Measurement expert group
TF and Modelling on POPs
ICP Chemical TF

— Mapping Coordinating — By-products
TF for Effects Centre HMs and POPs
ICP _ Meteorological

— Materials — Ma'”C:ﬁfrZamh Synthesizing
TF Centre-West
ICP Programme

— Vegetation Centre

TF

Meteorological
Synthesizing
Centre-East

ICP TF
- Waters — - Integrated
TF Assessment Modelling

TF Centre
— Health Integrated
Assessment Modelling

Research Centre for Toxic Compounds in the Environment
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Superstation concept - Observatory Kosetice, CR

EMEP POPs Network Integrated POPs monitoring - Observatory Kosetice

Comparison of existing
programmes (EMEP,
GAPS, MONET) and
approaches (active vs.
passive)
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Integrated Atmospheric Deposition Network

(IADN)

% 1992 — now
%  Canada-US network
Y% Bi-national Steering Committee
% 5 year implementation plan
Y% International peer-review every 5 years
Y% Atmospheric loadings and trends of toxic chemicals in air and
precipitation
. Integrated Atmospheric Deposition
® 5 master stations Network Monitoring Stations
Sibley ®
Lake _ Master Stations
Eagle Harbour ~ ~UPeror Sateliite Stations
. & Turkey Lakes
Burntisland . }//
Lake P
Sleeping Huron Egbert /’
Bear GrandBel;i * wa s
oln etre
;ai::iganDunes Burlington®  Ontario
st. Clair g CEois
WERSY, s, IIT Chicago 4 PtPelee # Lake Erie  Sturgeon
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