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AUGLYSING

um békun um pravirk lifreen efni vid samning fra 1979
um loftmengun sem berst langar leidir milli landa.

Hinn 29. mai 2003 var adalframkvemdastjéra Sameinudu pj6danna afhent fullgildingarskjal
[slands vegna békunar um pravirk lifren efni vid samning frd 13. névember 1979 um loftmengun sem
berst langar leidir milli landa, sem gerd var { Arésum 24. jini 1998, sbr. auglysingu i C-deild
Stjérnartidinda nr. 1/1983 par sem samningurinn er birtur. Békunin 6dlast gildi 23. oktéber 2003.

Bokunin er birt sem fylgiskjal med auglysingu pessari.

betta er hér med gert almenningi kunnugt.

Utanrikisrdduneytinu, 23. jili 2003.

Halld6r Asgrimsson.

Fylgiskjal.

BOKUN
um pravirk lifreen efni
vid samning fra 1979 um loftmengun sem
berst langar leidir milli landa.

Adilar békunar pessarar

hafa einsett sér ad koma til framkvemdar
samningnum um loftmengun sem berst langar
leidir milli landa,

gera sér ljost ad Utstreymi fjolmargra pravirkra
lifrenna efna berst yfir landameri rikja og falla
bau til jardar i Evrépu, Nordur-Ameriku og vid
Nordurheimskautid, fjarri upprunastad sinum, og
ad lofthjipur jardar er helsta flutningsleidin,

gera sér grein fyrir ad pravirk lifreen efni eru
treg til ad brotna nidur vid nattirulegar adstedur
og ad pau eru talin tengjast skadlegum dhrifum &
heilsu manna og umhverfi,

hafa dhyggjur af pvi ad pravirk lifren efni geti
lifmagnast { efri prepum fedukedjunnar og nad
styrkleika sem kynni ad hafa dhrif 4 heilsu manna
og villtra dyra sem fyrir peim verda,

vidurkenna ad vistkerfi nordursléda, ekki sist
frumbyggjar par, sem lifa 4 fiski og spendyrum
nordursléda, eru { sérstakri heettu vegna lifmogn-
unar pravirkra lifreenna efna,

Gunnar Snorri Gunnarsson.

PROTOCOL
to the 1979 Convention on Long-Range
Transboundary Air Pollution on Persistent
Organic Pollutants

The Parties,
Determined to implement the Convention on
Long-range Transboundary Air Pollution,

Recognizing that emissions of many persistent
organic pollutants are transported across interna-
tional boundaries and are deposited in Europe,
North America and the Arctic, far from their site
of origin, and that the atmosphere is the domi-
nant medium of transport,

Aware that persistent organic pollutants resist
degradation under natural conditions and have
been associated with adverse effects on human
health and the environment,

Concerned that persistent organic pollutants
can biomagnify in upper trophic levels to con-
centrations which might affect the health of
exposed wildlife and humans,

Acknowledging that the Arctic ecosystems and
especially its indigenous people, who subsist on
Arctic fish and mammals, are particularly at risk
because of the biomagnification of persistent
organic pollutants,
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taka mid af pvi ad adgerdir til ad nd tokum 4
utstreymi pravirkra lifrenna efna myndu einnig
studla ad verndun umhverfisins og heilsu manna
4 svedum utan ahrifasvaedis efnahagsnefndar
Sameinudu pjédanna fyrir Evrépu, p.m.t. nordur-
slodir og alpjodleg hafsvadi,

einsetja sér ad gera radstafanir til pess ad sja
fyrir, fyrirbyggja eda halda { lagmarki utstreymi
pravirkra lifrenna efna, med hlidsjon af varddar-
leidinni, sem sett er fram { 15. meginreglu Ri6-
yfirlysingarinnar um umhverfi og préun,

drétta ad samkvaemt sattmdla Sameinudu pjoo-
anna og meginreglum pjodréttar hafa riki dskor-
adan rétt til pess ad nyta audlindir sinar { sam-
remi vid eigin stefnu { umhverfis- og préunar-
malum, en einnig hvilir 4 peim sd skylda ad
tryggja ad starfsemi innan 16gsogu beirra eda
undir stjérn peirra valdi ekki tjéni 4 umhverfi
annarra rikja eda svaeda sem liggja utan 16gsogu
einstakra rikja,

gera sér ljosa porfina 4 adgerdum um heim
allan vegna prdvirkra lifreenna efna og minnast
pess hlutverks sem svadisbundnum samningum
var @tlad ad gegna i 9. kafla Dagskrar 21 { peirri
vidleitni ad draga um heim allan tr loftmengun
sem berst yfir landameri, og sér { lagi ad efna-
hagsnefnd Sameinudu pjédanna fyrir Evrépu var
®tlad ad midla 6drum heimshlutum af sveedis-
bundinni reynslu sinni,

vidurkenna ad 4 svedum, innan svadishluta og
4 heimsvisu eru fyrir hendi stjérnkerfi, par med
taldir alpjédlegir gerningar, sem gilda um med-
ferd 4 hattulegum trgangi, flutning sliks drgangs
yfir landameri og forgun, og ma pa sérstaklega
nefna Basel-samninginn um eftirlit med flutningi
spilliefna milli landa og foérgun peirra,

dlita ad helsta orsok loftmengunar, sem studlar
ad uppsdfnun pravirkra lifrenna efna, sé notkun
tiltekinna tegunda varnarefna, framleidsla og
notkun tiltekinna kemiskra efna, og 6aformud
myndun tiltekinna efna vid brennslu trgangs,
bruna, malmvinnslu og hreyfanlegar uppsprettur,

gera sér grein fyrir ad fyrir hendi eru tekni og
adgerdir til ad draga dr utstreymi pravirkra lif-
renna efna ut { andrimsloftio,

gera sér ljosa porfina & hagkvemri svadis-
bundinni ndlgun til ad berjast gegn loftmengun,

gera sér [jost mikilvaegt framlag einkaadila og
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Mindful that measures to control emissions of
persistent organic pollutants would also con-
tribute to the protection of the environment and
human health in areas outside the United Nations
Economic Commission for Europe’s region.
including the Arctic and international waters,

Resolved to take measures to anticipate, pre-
vent or minimize emissions of persistent organ-
ic pollutants, taking into account the application
of the precautionary approach, as set forth in
principle 15 of the Rio Declaration on
Environment and Development,

Reaffirming that States have, in accordance
with the Charter of the United Nations and the
principles of international law, the sovereign
right to exploit their own resources pursuant to
their own environmental and development poli-
cies, and the responsibility to ensure that activi-
ties within their jurisdiction or control do not
cause damage to the environment of other States
or of areas beyond the limits of national juris-
diction,

Noting the need for global action on persistent
organic pollutants and recalling the role envis-
aged in chapter 9 of Agenda 21 for regional
agreements to reduce global transboundary air
pollution and, in particular, for the United
Nations Economic Commission for Europe to
share its regional experience with other regions
of the world,

Recognizing that there are subregional, region-
al and global regimes in place, including inter-
national instruments governing the management
of hazardous wastes, their transboundary move-
ment and disposal, in particular the Basel Con-
vention on the Control of Transboundary
Movements of Hazardous Wastes and their
Disposal,

Considering that the predominant sources of
air pollution contributing to the accumulation of
persistent organic pollutants are the use of cer-
tain pesticides, the manufacture and use of cer-
tain chemicals, and the unintentional formation
of certain substances in waste incineration, com-
bustion, metal production and mobile sources,

Aware that techniques and management prac-
tices are available to reduce emissions of persis-
tent organic pollutants into the air,

Conscious of the need for a cost-effective
regional approach to combating air pollution.

Noting the important contribution of the pri-
vate and non-governmental sectors to knowledge
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sem tengd eru pravikum lifrenum efnum, stad-
gengilsefnum og utstreymistakmarkandi taekni-
lausnum sem vol er 4, dsamt patti peirra i ad
studla ad minnkun dtstreymis pravirkra lifrenna
efna,

hafa hugfast ad adgerdir til ad draga ur
dtstreymi prdvirkra lifrenna efna @ttu ekki ad
vera leid til handahdfskenndrar eda oréttletan-
legrar mismununar eda til ad leggja dulbitinar
homlur 4 alpjédlega samkeppni og vidskipti,

taka mid af fyrirliggjandi visindalegum og
teknilegum gégnum um utstreymi pravirkra lif-
renna efna, ferli peirra { lofthjipnum og ahrifum
peirra 4 heilsu manna og umhverfid, svo og um
kostnad vid varnaradgerdir, og vidurkenna porf-
ina fyrir dframhaldandi samvinnu 4 svidi visinda
og tekni til ad efla frekari skilning 4 pessum
malaflokki,

gera sér [josar paer adgerdir sem sumir adilar
hafa pegar gripid til vardandi pravirk lifren efni,
badi 4 innlendum vettvangi og/eda 4 grundvelli
annarra alpjodlegra samninga,

og hafa ordid dsdttir um eftirfarandi:

1. gr.
Skilgreiningar.
I bokun pessari gilda eftirfarandi skilgrein-
ingar:

1. ,samningur” merkir samninginn um loft-
mengun sem berst langar leidir milli landa
sem gerdur var { Genf hinn 13. névember
1979;

2. ,EMEP* merkir samstarfsaetlun um eftirlit
med og mat 4 tilferslu loftmengunarefna
langar leidir 1 Evrépu;

3. ,framkvamdastofnun® merkir framkvamda-
stofnun samningsins sem stofnud er skv. 1.
mgr. 10. gr. samningsins;

4. ,nefnd” merkir Efnahagsnefnd Sameinudu
pjoédanna fyrir Evrépu;

5. adilar* merkir adila ad pessari békun, nema
samhengid syni annad;

6. ,landfredilegt umfang EMEP* merkir pad
landsvadi sem skilgreint er 1 4. mgr. 1. gr.
békunar vid samning um loftmengun sem
berst langar leidir milli landa fra 1979, um
langtimafjarmognun 4 samstarfsdetlun um
eftirlit med og mat a tilferslu loftmengunar-
efna langar leidir { Evrépu (EMEP), sem gerd
var 1 Genf hinn 28. september 1984;
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of the effects associated with persistent organic
pollutants, available alternatives and abatement
techniques, and their role in assisting in the
reduction of emissions of persistent organic pol-
lutants,

Bearing in mind that measures taken to reduce
persistent organic pollutant emissions should not
constitute a means of arbitrary or unjustifiable
discrimination or a disguised restriction on inter-
national competition and trade,

Taking into consideration existing scientific
and technical data on emissions, atmospheric
processes and effects on human health and the
environment of persistent organic pollutants, as
well as on abatement costs, and acknowledging
the need to continue scientific and technical
cooperation to further the understanding of these
issues,

Recognizing the measures on persistent organ-
ic pollutants already taken by some of the Parties
on a national level and/or under other interna-
tional conventions,

Have agreed as follows:

Article 1
Definitions
For the purposes of the present Protocol,

1. “Convention” means the Convention on
Long-range Transboundary Air Pollution,
adopted in Geneva on 13 November 1979;

2. “EMEP” means the Cooperative Programme
for Monitoring and Evaluation of the Long-
range Transmission of Air Pollutants in
Europe;

3. “Executive Body” means the Executive Body
for the Convention constituted under article
10, paragraph 1, of the Convention;

4. “Commission” means the United Nations
Economic Commission for Europe;

5. “Parties” means, unless the context otherwise
requires, the Parties to the present Protocol;

6. “Geographical scope of EMEP” means the
area defined in article 1, paragraph 4, of the
Protocol to the 1979 Convention on Long-
range Transboundary Air Pollution on Long-
term Financing of the Cooperative Pro-
gramme for Monitoring and Evaluation of
the Long-range Transmission of Air Pol-
lutants in Europe (EMEP), adopted in
Geneva on 28 September 1984;
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7.

.pravirk lifren efni” (POPs) merkir lifren

efni sem:

(i) hafa eitrandi eiginleika;

(ii) eru pravirk;

(iii) safnast fyrir { lifrikinu;

(iv) hafa tilhneigingu til ad berast langar
leidir { lofthjipnum og falla til jardar; og

(v) erulikleg til pess ad hafa umtalsverd nei-
kvad ahrif 4 heilsu manna eda umhverfi,
badi narri og fjarri uppruna sinum;

wefni merkir einstakt kemiskt efni, eda

nokkrar tegundir kemiskra efna, sem mynda
sérstakan flokk vegna pess ad pau:

(a) hafa svipada eiginleika og streyma saman

ut { umhverfid; eda

(b) mynda blondu sem er ad jafnadi sett &

markad sem stok vara;

LHutstreymi® merkir losun efnis fra stokum eda

dreifdum uppsrettum ut { andrimsloftid;

. ,stadbundnar uppsprettur merkir hvers kyns
stakar byggingar, mannvirki, adstodu, eda
binad sem veldur eda kann ad valda
utstreymi hvers kyns pravirkra lifrenna efna
i andrumsloftid, beint eda Obeint;

. »flokkur  stadbundinna meginuppspretta*
merkir einhvern bpeirra stadbundnu upp-
sprettuflokka sem taldir eru upp { vidauka
VIII;

. .nyjar stadbundnar uppsprettur* merkir stad-
bundnar uppsprettur par sem framkvaemdir
eda verulegar breytingar hefjast eftir ad tvo ar
eru lidin fra gildistoku: (i) békunar pessarar;
eda (ii) breytingar 4 vidauka III eda VIII
pegar hinar stadbundnu uppsprettur falla
undir dkvaedi pessarar bdokunar einungis
vegna breytingarinnar. Pad er 4 valdi 16g-
barra stjérnvalda i hverju landi ad dkveda
hvort breyting telst veruleg eda ckki, med
hlidsjon af pattum 4 bord vid umhverfislegan
avinning af breytingunni.

2. gr.
Markmio.
Markmid boékunar pessarar er ad takmarka,

draga dr eda uppreata losun, ttstreymi og tap pra-
virkra lifrenna efna.
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“Persistent organic pollutants” (POPs) are

organic substances that:

(1) possess toxic characteristics;

(ii) are persistent;

(111) bioaccumulate;

(iv) are prone to long-range transboundary

atmospheric transport and deposition;

and

are likely to cause significant adverse

human health or environmental effects

near to and distant from their sources;

“Substance” means a single chemical spe-

cies, or a number of chemical species which

form a specific group by virtue of

(a) having similar properties and being emit-
ted together into the environment; or

(b) forming a mixture normally marketed as
a single article;

“Emission” means the release of a substance

from a point or diffuse source into the atmos-

phere;

“Stationary source” means any fixed build-

ing, structure, facility, installation, or equip-

ment that emits or may emit any persistent

organic pollutant directly or indirectly into

the atmosphere;

“Major stationary source category’ means

any stationary source category listed in annex

VIII;

(v)

“New stationary source” means any station-
ary source of which the construction or sub-
stantial modification is commenced after the
expiry of two years from the date of entry
into force of: (i) this Protocol; or (ii) an
amendment to annex III or VIII, where the
stationary source becomes subject to the pro-
visions of this Protocol only by virtue of that
amendment. It shall be a matter for the com-
petent national authorities to decide whether
a modification is substantial or not, taking
into account such factors as the environmen-
tal benefits of the modification.

Article 2
Objective
The objective of the present Protocol is to con-

trol, reduce or eliminate discharges, emissions
and losses of persistent organic pollutants.
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3. gr.
Meginskyldur.

Ef ekki er um ad r@da sérstaka undanpdgu

skv. 4. gr. skal sérhver adili gripa til skil-

virkra adgerda:

(a) til ad stodva framleidslu og notkun peirra
efna sem talin eru upp { vidauka I { sam-
remi vid par krofur um efndir sem bar
eru tilgreindar;

(b) (1) til ad tryggja ad pegar efnunum, sem
talin eru upp 1 vidauka 1, er eytt eda
fargad, sé pad gert 4 vistvenan hatt
a0 teknu tilliti til reglna um eftirlit
med heattulegum drgangsefnum og
forgun peirra sem gilda 4 viokomandi
svadishluta, svaedi eda a heimsvisu,
einkum Basel-samningsins um eftirlit
med flutningi spilliefna milli landa
og forgun peirra;

(ii) til ad leitast vid ad tryggja ad férgun
efna, sem talin eru upp { vidauka I,
fari fram innanlands, ad teknu tilliti

til videigandi umhverfissjonarmida;

(iii) til a0 tryggja ad flutningur yfir landa-
meri 4 efnum, sem talin eru upp {
vidauka I, fari fram 4 vistvaenan hatt
ad teknu tilliti til reglna um eftirlit
med hettulegum Urgangsefnum og
forgun peirra sem gilda 4 viokomandi
svadishluta, svedi eda 4 heimsvisu,
einkum Basel-samningsins um eftirlit
med flutningi spilliefna milli landa
og forgun peirra;

(¢) til ad takmarka notkun efna sem talin eru
upp 1 vidauka II vid pa notkun sem par er
lyst, 1 samrami vid per krotfur um efndir
sem par eru tilgreindar.

Krofurnar sem tilgreindar eru { b-1id 1. mgr.

skulu odlast gildi fyrir hvert efni pann dag

sem framleidslu eda notkun efnisins er
ttrymt, hvort sem sidar gerist.

AQ pvi er vardar efni, sem talin eru upp { vid-
aukum I, II og III, &tti hver adili um sig ad
préa videigandi adferdir til ad leita uppi hluti
sem enn eru { notkun og innihalda slik efni,
svo og urgang sem inniheldur slik efni, og
gera videigandi radstafanir til ad tryggja ad
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Article 3
Basic Obligations

Except where specifically exempted in accor-

dance with article 4, each Party shall take

effective measures:

(a) To eliminate the production and use of
the substances listed in annex I in accor-
dance with the implementation require-
ments specified therein;

(b) (1) To ensure that, when the substances
listed in annex I are destroyed or
disposed of. such destruction or dis-
posal is undertaken in an environ-
mentally sound manner, taking into
account relevant subregional, regi-
onal and global regimes governing
the management of hazardous
wastes and their disposal, in partic-
ular the Basel Convention on the
Control of Transboundary Mov-
ements of Hazardous Wastes and
their Disposal;

(i1) To endeavour to ensure that the dis-
posal of substances listed in annex I
is carried out domestically, taking
into account pertinent environmental
considerations;

(iti) To ensure that the transboundary
movement of the substances listed in
annex | is conducted in an environ-
mentally sound manner, taking into
consideration applicable subregional,
regional, and global regimes govern-
ing the transboundary movement of
hazardous wastes, in particular the
Basel Convention on the Control of
Transboundary Movements of Ha-
zardous Wastes and their Disposal;

(¢) To restrict the substances listed in annex
I to the uses described, in accordance
with the implementation requirements
specified therein.

The requirements specified in paragraph 1 (b)

above shall become effective for each sub-

stance upon the date that production or use
of that substance is eliminated, whichever is
later.

For substances listed in annex I, II, or III,

each Party should develop appropriate strate-

gies for identifying articles still in use and
wastes containing such substances, and shall
take appropriate measures to ensure that such
wastes and such articles, upon becoming
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slikum drgangi og slikum hlutum sem verda
ad drgangi, sé eytt eda fargad 4 vistvenan
hatt.

Ad pvi er vardar 1. til 3. mgr. hér ad framan
skal tdlka hugtokin drgang, forgun og vist-
venn { samremi vid Baselsamninginn um
eftirlit med flutningi spilliefna milli landa og
forgun peirra.

Sérhver adili skal:

(a) draga ur drlegu heildaritstreymi allra
efna, sem talin eru upp { vidauka III,
frd dtstreymisstigi vidmidunardrs, sem
dkvardad er { samraemi vid pann vidauka,
med pvi ad gripa til skilvirkra adgerda
sem hefa adstedum hja vidkomandi
adila;

(b) eigi sidar en innan peirra timamarka sem
tilgreind eru { vidauka VI:

(i) Dbeita bestu faanlegu teekni, med hlid-
sjon af vidauka V, vardandi sérhverj-
ar nyjar stadbundnar uppsprettur
i flokki stadbundinna meginupp-
spretta, { tilvikum par sem besta fdan-
lega taekni er tilgreind { vidauka V;
setja vidmidunarmork, sem eru { pad
minnsta eins stréng og pau sem til-
greind eru { vidauka IV, fyrir sér-
hverjar nyjar stadbundnar upp-
sprettur innan flokks sem getid er um
{ peim vidauka, med hlidsjon af vid-
auka V. Adilum er heimilt ad velja
bann kost ad beita 6drum adferdum
vid ad draga tr dtstreymi ef par leida
til samberilegrar heildarminnkunar
Utstreymis;

(iii) beita bestu faanlegu teekni, med hlid-
sjon af vidauka V, vardandi sér-
hverjar stadbundnar uppsprettur sem
pegar eru til stadar { flokki stadbund-
inna meginuppspretta, par sem { vio-
auka V er tilgreind besta fdanlega
teekni, ad pvi marki sem pad er teekni-
lega og fjarhagslega framkvaeman-
legt. Adilum er heimilt ad velja pann
kost ad beita 6drum adfer0um vid ad
draga dr utstreymi ef per leida til
samberilegrar heildarminnkunar Gt-
streymis;

(iv) setja vidmidunarmork, sem eru i pad
minnsta eins strong og pau sem til-

greind eru { vidauka IV, fyrir sér-

(ii)
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wastes, are destroyed or disposed of in an
environmentally sound manner.

For the purposes of paragraphs 1 to 3 above,
the terms waste, disposal, and environmen-
tally sound shall be interpreted in a manner
consistent with the use of those terms under
the Basel Convention on the Control of

Transboundary Movements of Hazardous

Wastes and their Disposal.

Each Party shall:

(a) Reduce its total annual emissions of each
of the substances listed in annex III from
the level of the emission in a reference
year set in accordance with that annex by
taking effective measures, appropriate in
its particular circumstances;

(b) No later than the timescales specified in
annex VI, apply:

(i) The best available techniques, taking

into consideration annex V, to each
new stationary source within a major
stationary source category for which
annex V identifies best available
techniques;
Limit values at least as stringent as
those specified in annex IV to each
new stationary source within a cate-
gory mentioned in that annex, taking
into consideration annex V. A Party
may, as an alternative, apply differ-
ent emission reduction strategies that
achieve equivalent overall emission
levels;

(ii)

(ii1) The best available techniques, taking
into consideration annex V, to each
existing stationary source within a
major stationary source category for
which annex V identifies best avail-
able techniques, insofar as this is
technically and economically feasi-
ble. A Party may, as an alternative,
apply different emission reduction
strategies that achieve equivalent
overall emission reductions;

(iv) Limit values at least as stringent as
those specified in annex IV to each
existing stationary source within a
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hverjar nyjar stadbundnar upp-
sprettur innan flokks sem getid er um
i peim vidauka, ad pvi marki sem pad
er tzknilega og fjarhagslega fram-
kvaemanlegt, med hlidsjon af vidauka
V. Adilum er heimilt ad velja pann
kost ad beita 6drum adferdum vid ad
draga ur dtstreymi ef pear leida til
samberilegrar heildarminnkunar ut-
streymis;

gripa til skilvirkra adgerda til ad tak-
marka utstreymi frd hreyfanlegum
uppsprettum, med hlidsjon af vid-
auka VIIL.

(v)

6. A0 pvi er vardar brennslu 4 heimilum, skulu

allar paer krofur sem settar eru fram { lidum
(1) og (i1) { b-1id 5. mgr. hér ad framan eiga
vid um allar stadbundnar uppsprettur 1 peim
flokki samanlagt.

Geti adili, sem hefur beitt b-1id 5. mgr. hér ad
framan, ekki uppfyllt krofur a-lidar 5. mgr.
hér ad framan ad pvi er vardar efni sem til-
greint er { vidauka III skal hann undanpeginn
skyldum sinum skv. a-lid 5. mgr hér ad
framan ad pvi er pad efni vardar.

Hver adili um sig skal taka saman og halda
utstreymisskrdr yfir pau efni sem talin eru
upp { vidauka IIT og safna saman tiltekum
upplysingum um framleidslu og solu efna
sem talin eru upp 1 vidaukum I og II, og skulu
adilar, sem falla undir landfredilegt umfang
EMEP, nota i pad minnsta pa adferdafredi og
rymis- og timaupplausn sem tilgreind er af
stjornarstotnun EMEP, en adilar, sem eru
utan vid landfredilegt umfang EMEP, skulu
taka mid af peirri adferdafredi sem préud
hefur verid innan vinnudetlunar fram-
kvemdastofnunarinnar. Gefa skal skyrslu um
bessar upplysingar { samreemi vid par krofur
um skyrslugerd sem settar eru fram { 9. gr.
hér ad nedan.

4. gr.
Undanpdgur.
1. mgr. 3. gr. gildir ekki um efnismagn til
nota vid rannsoknir 4 tilraunastofum eda sem
vidmidunarstadall.

Adilum er heimilt ad veita undanpdgu frd a-
og c-lidum 1. mgr. 3. gr. ad pvi er vardar til-
tekid efni, ad pvi tilskildu ad undanpdgan sé
ekki veitt eda notud a nokkurn pann hatt sem
myndi grafa undan markmidum boékunar

238

23. jili 2003

category mentioned in that annex,
insofar as this is technically and eco-
nomically feasible, taking into con-
sideration annex V. A Party may, as
an alternative, apply different emis-
sion reduction strategies that achieve
equivalent overall emission reduc-
tions;

Effective measures to control emis-
sions from mobile sources, taking
into consideration annex VII.

(v)

6. In the case of residential combustion sources,

the obligations set out in paragraph 5 (b) (i)
and (iii) above shall refer to all stationary
sources in that category taken together.

Where a Party, after the application of para-
graph 5 (b) above, cannot achieve the
requirements of paragraph 5 (a) above for a
substance specified in annex III, it shall be
exempted from its obligations in paragraph 5
(a) above for that substance.

. Each Party shall develop and maintain emis-

sion inventories for the substances listed in
annex III, and shall collect available infor-
mation relating to the production and sales of
the substances listed in annexes I and II, for
those Parties within the geographical scope
of EMEP, using, as a minimum, the method-
ologies and the spatial and temporal resolu-
tion specified by the Steering Body of
EMEP, and, for those Parties outside the geo-
graphical scope of EMEP, using as guidance
the methodologies developed through the
work plan of the Executive Body. It shall
report this information in accordance with
the reporting requirements set out in article 9
below.

Article 4
Exemptions

Article 3, paragraph 1, shall not apply to
quantities of a substance to be used for lab-
oratory-scale research or as a reference stan-
dard.

A Party may grant an exemption from article
3, paragraphs 1 (a) and (c), in respect of a
particular substance, provided that the ex-
emption is not granted or used in a manner
that would undermine the objectives of the
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pessarar og adeins 1 eftirfarandi tilgangi og

vi0 eftirfarandi adstaedur:

(a) til rannsékna annarra en peirra sem visad
er til 1 1. mgr. hér ad framan, ef:

0

(i)

(iii)

ekki er gert rad fyrir ad umtalsvert
magn efnisins dreifist ut i umhverfid
vid fyrirhugada notkun og forgun ad
henni lokinni;

markmid og skilyrdi slikra rannsékna
eru had mati og heimild adilans; og

verdi um ad reda markteka losun
efnis ut i umhverfid fellur undan-
pbdgan umsvifalaust dr gildi og rad-
stafanir verda gerdar til ad draga Gr
dhrifum losunarinnar eftir pvi sem
vid 4 og drangur radstafananna met-
inn 40ur en rannsoknirnar mega hefj-
ast 4 ny;

(b) til ad bregdast eftir porfum vid neydar-
astandi sem 6gnar heilsu almennings, ef

(1)

(ii)

(iii)

(iv)

v)

(c) vid

adilinn 4 ekki kost 4 6drum videig-
andi adgerdum til ad fast vid vand-
ann;

adgerdirnar sem gripid er til taka mid
af umfangi og alvarleika neydar-
astandsins;

videigandi  varudarrdadstafanir eru
gerdar til ad vernda heilsu félks og
umhverfid og til ad tryggja ad efnid
verdi ekki notad utan pess land-
svedis par sem neydardstandid rikir;

undanpdgan er veitt fyrir timabil sem
ekki er lengra en neydarastandid
varir; og

allar afgangsbirgdir efnisins falla
undir dkvadi b-lidar 1. mgr. 3. gr. ad
neydardstandi loknu;

minni hattar notkun sem adili telur

naudsynlega, ef:

(1)

(1)

(iii)
(iv)

undanpdgan er veitt ad hamarki til
fimm dara;

undanpdgan hefur ekki 4dur verid
veitt af adilanum samkvemt pessari
grein;

engin hentug stadgengilsefni hefa
fyrirhugadri notkun;

adilinn hefur da=xtlad utstreymi efnis-
ins af voldum undanpdgunnar og hlut
pess {1 heildarttstreymi efnisins fra
adilunum;
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present Protocol, and only for the following

purposes and under the following conditions:

(a) For research other than that referred to in
paragraph 1 above, if:

)

(i)

No significant quantity of the sub-
stance is expected to reach the envi-
ronment during the proposed use and
subsequent disposal;

The objectives and parameters of
such research are subject to assess-
ment and authorization by the Party;
and

(iii) In the event of a significant release

of a substance into the environment,
the exemption will terminate imme-
diately, measures will be taken to
mitigate the release as appropriate,
and an assessment of the contain-
ment measures will be conducted
before research may resume;

(b) To manage as necessary a public health
emergency, if:

()

(i)

No suitable alternative measures are
available to the Party to address the
situation;

The measures taken are proportional
to the magnitude and severity of the
emergency;

(iii) Appropriate precautions are taken to

(iv)

v)

protect human health and the envi-
ronment and to ensure that the sub-
stance is not used outside the geo-
graphical area subject to the emer-
gency;

The exemption is granted for a peri-
od of time that does not exceed the
duration of the emergency; and
Upon termination of the emergency,
any remaining stocks of the sub-
stance are subject to the provisions of
article 3, paragraph 1 (b);

(c) For a minor application judged to be
essential by the Party, if:

)
(i1)

The exemption is granted for a max-
imum of five years;

The exemption has not previously
been granted by it under this article;

(ii1) No suitable alternatives exist for the

proposed use;

(iv) The Party has estimated the emis-

sions of the substance resulting from
the exemption and their contribution
to the total emissions of the sub-
stance from the Parties;
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(v) fullnegjandi varidarradstafanir eru
gerdar til ad tryggja ad utstreymi til
umhverfisins sé { lagmarki; og

(vi) allar afgangsbirgdir efnisins falla
undir dkvedi b-lidar 1. mgr. 3. gr.
begar undanpdgan rennur ut.

3. Eigi sidar en niutiu dogum eftir ad undanpaga

er veitt skv. 2. mgr. pessarar greinar skal sér-

hver adili veita skrifstofunni eftirfarandi

upplysingar, ad ldgmarki:

(a) efnafrediheiti efnisins sem undanpigan
var veitt fyrir;

(b) tilganginn sem undanpdgan var veitt fyrir;

(c) skilyrdin sem sett voru fyrir veitingu und-
anpagunnar;
(d) gildistima undanpdgunnar;

(e) hvada adila eda stofnana undanpdgan neer
til; og

daetlad dtstreymi efnisins af voldum und-
anpdgu sem er veitt skv. a- og c-lidum 2.
mgr. og mat d hlutdeild pess { heildartt-
streymi efnisins frd adilunum.

®

Skrifstofan skal gera upplysingarnar, sem
henni berast skv. 3. mgr. hér ad framan,
adgengilegar ollum adilunum.

5. gr.
Midlun upplysinga og teekni.

Adilar skulu, { samremi vid eigin 16g, reglur
og venjur, skapa hagsted skilyrdi til ad audvelda
midlun & upplysingum og takni, sem er ®tlad ad
draga ur myndun og utstreymi pravirkra lifrenna
efna, og préa hagkvem stadgengilsefni med pvi
ad efla, medal annars:

(a) tengsl og samvinnu milli videigandi stofnana
og einstaklinga { einkarekstri og 4 vegum hins
opinbera, sem geta latid { té teknilausnir,
honnunar- og verkfradipjonustu, biinad eda
fjarmagn;

midlun og adgang ad upplysingum um préun
og notkun stadgengilsefna pravirkra lifreenna
efna, sem og um mat 4 peirri dhattu sem
heilsu manna og umhverfinu kann ad stafa af
slikum stadgengilsefnum, svo og upplysingar
um fjarhagslegan og félagslegan kostnad
slikra stadgengilsefna;

(c) samantekt og reglubundna uppferslu lista

(b

~
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(v) Adequate precautions are taken to
ensure that the emissions to the envi-
ronment are minimized; and

(vi) Upon termination of the exemption,
any remaining stocks of the sub-
stance are subject to the provisions of
article 3, paragraph 1 (b).

Each Party shall, no later than ninety days

after granting an exemption under paragraph

2 above, provide the secretariat with, as a

minimum, the following information:

(a) The chemical name of the substance sub-
ject to the exemption;

(b) The purpose for which the exemption has
been granted;

(c) The conditions under which the exemp-
tion has been granted;

(d) The length of time for which the exemp-
tion has been granted;

(e) Those to whom, or the organization to

which, the exemption applies; and

For an exemption granted under para-

graphs 2 (a) and (c) above, the estimated

emissions of the substance as a result of

the exemption and an assessment of their

contribution to the total emissions of the

substance from the Parties.

The secretariat shall make available to all

Parties the information received under para-

graph 3 above.

3.

()

4.

Article 5
Exchange of Information and Technology

The Parties shall, in a manner consistent with
their laws, regulations and practices, create
favourable conditions to facilitate the exchange
of information and technology designed to
reduce the generation and emission of persistent
organic pollutants and to develop cost-effective
alternatives, by promoting, inter alia:

(a) Contacts and cooperation among appropriate
organizations and individuals in the private
and public sectors that are capable of pro-
viding technology, design and engineering
services, equipment or finance;

(b) The exchange of and access to information
on the development and use of alternatives to
persistent organic pollutants as well as on the
evaluation of the risks that such alternatives
pose to human health and the environment,
and information on the economic and social
costs of such alternatives;

(c) The compilation and regular updating of lists
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yfir stjornvold sem peir hafa tilnefnt og fast
vid sams konar verkefni 4 6drum alpjoo-
legum vettvangi; og

(d) midlun upplysinga um starfsemi sem fram fer
4 00rum alpjédlegum vettvangi.

6. gr.
Almenningsvitund.

Adilar skulu, { samremi vid eigin 16g, reglur
og venjur, efla midlun upplysinga til almennings,
p.m.t. til einstaklinga sem eru beinir notendur
pravirkra lifrenna efna. Pessar upplysingar gatu
medal annars falid 1 sér:

(a) upplysingar, p.m.t.
dhaettumat og hattu;
(b) upplysingar um hvernig draga megi ur
dheattu; ’
(c) upplysingar sem hvetja til dGtrymingar pra-
virkra lifreenna efna eda ad dregid verdi ur
notkun peirra, p.m.t., par sem vid &, upp-
lysingar um sambpztta skadvaldsstjérnun og
sampatta uppskerustjéornun, og um efnahags-
leg og félagsleg dhrif pess ad notkun slikra
efna verdi hatt eda dr henni dregid; og
upplysingar um stadgengilsefni pravirkra lif-
renna efna, dsamt mati 4 peirri dhaettu sem
heilsu manna og umhverfinu kann ad stafa af
slikum stadgengilsefnum, svo og upplysingar
um efnahagsleg og félagsleg hrif slikra stad-
gengilsefna.

vorumerkingar, um

d

~

7. gr.

Langtimadetlanir, stefnumid, deetlanir, adgerdir

og upplysingar.

1. Eigi sidar en sex manudum fra peim degi sem
bokun pessi tekur gildi gagnvart adila skal sa
adili marka sér stefnu og gera detlanir til ad
efna skuldbindingar sinar samkvaemt pessari
bokun.

2. Sérhver adili skal:

(a) hvetja til pess ad notadar séu hagkvemar,
vistvaenar stjornunaradferdir, p.m.t. bestu
umhverfisvenjur, ad pvi er vardar alla
patti notkunar, framleidslu, losunar,
vinnslu, dreifingar, medferdar, flutnings
og endurvinnslu 4 efnum sem heyra undir
bokun pessa og einnig framleidsluvérum,
blondum og lausnum sem innihalda slik
efni;

(b) hvetja til pess ad hrint verdi { framkvemd
6drum stjérnunara@tlunum til ad draga ur
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of their designated authorities engaged in
similar activities in other international
forums;

(d) The exchange of information on activities
conducted in other international forums.

Article 6
Public Awareness
The Parties shall, consistent with their laws,
regulations and practices, promote the provision
of information to the general public, including
individuals who are direct users of persistent
organic pollutants. This information may in-
clude, inter alia:
(a) Information, including labelling, on risk
assessment and hazard;
(b) Information on risk reduction;

(c) Information to encourage the elimination of
persistent organic pollutants or a reduction in
their use, including, where appropriate, infor-
mation on integrated pest management, inte-
grated crop management and the economic
and social impacts of this elimination or
reduction; and

(d) Information on alternatives to persistent
organic pollutants, as well as an evaluation of
the risks that such alternatives pose to human
health and the environment, and information
on the economic and social impacts of such
alternatives.

Article 7
Strategies, Policies, Programmes, Measures
and Information

1. Each Party shall, no later than six months
after the date on which this Protocol enters
into force for it, develop strategies, policies
and programmes in order to discharge its
obligations under the present Protocol.

2. Each Party shall:

(a) Encourage the use of economically feasi-
ble, environmentally sound management
techniques, including best environmental
practices, with respect to all aspects of
the use, production, release, processing,
distribution, handling, transport and
reprocessing of substances subject to the
present Protocol and manufactured arti-
cles, mixtures or solutions containing
such substances;

(b) Encourage the implementation of other
management programmes to reduce emis-
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utstreymi pravirkra lifrenna efna, par 4
medal valfrjdlsum detlunum og 4=tl-
unum sem byggja 4 notkun hagstjérnar-
tekja;

(c) huga ad frekari stefnumétun og radstof-
unum, eftir pvi sem vid 4 midad vid sér-
stakar adstedur hja vidkomandi adila
hverju sinni, t.a.m. radst6funum sem ekki
byggja 4 stjérnvaldsadgerdum;

(d) gripa til markvissra og efnahagslega hag-
kvaemra adgerda til ad draga ur magni
efna sem heyra undir pessa békun og eru
bundin sem adskotaefni { 6drum efnum,
kemiskum vorum eda framleidsluvérum
um leid og stadfest er ad um sé ad reda
uppsprettur sem falla undir békun pessa;

taka { detlunum sinum um mat 4 efnum
tillit til peirra eiginleika sem tilgreindir
eru 1 1. mgr. dkvordunar framkvaemda-
stofnunarinnar nr. 1998/2 vardandi upp-
lysingar sem ber ad veita og adferdir vid
ad baeta efnum { vidauka I, II eda 111, med
dordnum breytingum.

Adilarnir geta gripid til strangari adgerda en
krafist er 1 békun pessari.

(e

~—

3

8. gr.
Rannsoknir, proun og voktun.

Adilar skulu hvetja til rannsékna, préunar,
voktunar og samvinnu sem vardar en takmarkast
ekki vid:

(a) utstreymi, flutning um langar leidir, dkomu-
stig og likanagerd par ad litandi, niverandi
magn { lifrenu og Olifrenu umbhverfi,
utferslu 4 starfsadferdoum til ad samrema
videigandi adferdafradi;

(b) flutningsleidir mengunarefna, svo og teg-
undir peirra og styrk 1 demigerdum vist-
kerfum;

(c) mikilvaeg ahrif 4 heilsu manna og umhverfid
og greiningu 4 umfangi dhrifanna;

(d) bestu faanlegu tekni og adferdir, p.m.t. bu-
skaparhatti, og utstreymistakmarkandi tekja-
btinad og adferdir sem pegar eru i notkun hja
adilum eda eru { préun;

(e) adferdafraedi sem gerir kleift ad taka tillit til
félagslegra og efnahagslegra patta vid mat a
peim adferdum til dtstreymistakmorkunar
sem um er ad velja;
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sions of persistent organic pollutants,
including voluntary programmes and the
use of economic instruments;

(c) Consider the adoption of additional poli-
cies and measures as appropriate in its
particular circumstances, which may
include non-regulatory approaches;

(d) Make determined efforts that are eco-
nomically feasible to reduce levels of
substances subject to the present Protocol
that are contained as contaminants in
other substances, chemical products or
manufactured articles, as soon as the rel-
evance of the source has been estab-
lished;

(e) Take into consideration in its pro-
grammes for evaluating substances, the
characteristics specified in paragraph 1 of
Executive Body decision 1998/2 on infor-
mation to be submitted and procedures
for adding substances to annex I, IT or III,
including any amendments thereto.

The Parties may take more stringent mea-

sures than those required by the present

Protocol.

3.

Article 8
Research, Development and Monitoring
The Parties shall encourage research, de-
velopment, monitoring and cooperation related,
but not limited, to:

(a) Emissions, long-range transport and deposi-
tion levels and their modelling, existing lev-
els in the biotic and abiotic environment, the
elaboration of procedures for harmonizing
relevant methodologies;

(b) Pollutant pathways and inventories in repre-
sentative ecosystems;

(¢) Relevant effects on human health and the
environment, including quantification of
those effects;

(d) Best available techniques and practices,
including agricultural practices, and emission
control techniques and practices currently
employed by the Parties or under develop-
ment;

(e) Methodologies permitting consideration of
socio-economic factors in the evaluation of
alternative control strategies;
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(f) ndlgun sem byggist 4 dhrifum mengunar og

(g

(h

~

sampettir videigandi upplysingar, p.m.t. upp-
lysingar sem aflad er skv. a- til e-lidum hér
a0 framan, um melt eda dxtlad magn {
umhverfinu, flutningsleidir og édhrif 4 heilsu
manna og umhverfid { pvi skyni ad moéta
framtidardetlanir um takmorkun ttstreymis
sem taka einnig tillit til efnahagslegra og
teknilegra pdtta;
adferdir til ad deetla ttstreymi pravirkra lif-
renna efna 4 landsvisu og spa fyrir um
utstreymi einstakra pravirkra lifreenna efna {
framtidinni, sem og til ad meta hvernig slikar
detlanir og spar geti nyst vid métun skuld-
bindinga { framtidinni;

) magn efna sem heyra undir pessa békun og
eru bundin sem adskotaefni i 6drum efnum,
kemiskum vorum eda framleidsluvérum og
pydingu pessa magns fyrir flutning um langar
leidir d4samt adferdum til ad draga dr magni
bessara adskotaefna og enn fremur pvi magni
pravirkra lifrenna efna sem myndast 4 liftima
timburs sem medhondlad er med pentaklor-
fenoli.

Rannséknir 4 peim efnum sem liklegast er ad

gerd verdi tillaga um samkvamt adferdinni sem
lyst er i 6. mgr. 14. gr. @ttu ad hafa forgang.

1.

9. gr.
Skyrslugjof.

AJ teknu tilliti til laga um leynd vidskipta-
upplysinga:

(a) skal hver adili um sig, fyrir milligébngu
framkvamdastjora nefndarinnar, gefa
skyrslu til framkvamdastofnunarinnar
med reglubundnum hetti, samkvaemt
akvordun sem tekin hefur verid 4 fundum
adilanna innan framkvamdastofnunar-
innar, par sem upplyst er um radstatanir
sem peir hafa gert til ad efna békun pessa;
skal hver adili um sig innan landfredilegs
umfangs EMEP, fyrir milligongu fram-
kvemdastjéra nefndarinnar, gefa skyrslu
til EMEP med reglubundnum hetti sam-
kvemt dkvordun stjornarstofnunar EMEP
med sampykki adilanna 4 fundi fram-
kvaemdastofnunarinnar, par sem upplyst
er um magn Utstreymis pravirkra lifreenna
efna, og nota vid skyrslugjofina, ad lag-
marki, pa adferdafredi og tima- og rymis-

(b

R
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(f) An effects-based approach which integrates

appropriate information, including informa-
tion obtained under subparagraphs (a) to (e)
above, on measured or modelled environ-
mental levels, pathways, and effects on
human health and the environment, for the
purpose of formulating future control strate-
gies which also take into account economic
and technological factors;

(g) Methods for estimating national emissions

and projecting future emissions of individual
persistent organic pollutants and for evaluat-
ing how such estimates and projections can
be used to structure future obligations;

(h) Levels of substances subject to the present

Protocol that are contained as contaminants
in other substances, chemical products or
manufactured articles and the significance of
these levels for long-range transport, as well
as techniques to reduce levels of these cont-
aminants, and, in addition, levels of persis-
tent organic pollutants generated during the
life cycle of timber treated with pen-
tachlorophenol.

Priority should be given to research on

substances considered to be the most likely to be
submitted under the procedures specified in
article 14, paragraph 6.

L.

Article 9
Reporting

Subject to its laws governing the confiden-

tiality of commercial information:

(a) Each Party shall report, through the
Executive Secretary of the Commission,
to the Executive Body, on a periodic
basis as determined by the Parties meet-
ing within the Executive Body, informa-
tion on the measures that it has taken to
implement the present Protocol;

(b) Each Party within the geographical scope
of EMEP shall report, through the Ex-
ecutive Secretary of the Commission, to
EMEP, on a periodic basis to be deter-
mined by the Steering Body of EMEP
and approved by the Parties at a session
of the Executive Body, information on
the levels of emissions of persistent
organic pollutants using, as a minimum,
the methodologies and the temporal and
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2.

IS

upplausn sem tilgreind er af stjornar-
stofnun EMEP. Adilar utan landfraedilegs
umfangs EMEP skulu lata framkvemda-
stofnuninni { té sams konar upplysingar sé
pess 6skad. Hver adili um sig skal einnig
veita upplysingar um utstreymismagn
efna sem talin eru upp { vidauka III fyrir
vidmidunardrid sem tilgreint er 1 peim
vidauka.
bar upplysingar sem gefa skal skyrslu um
skv. a-1i0 1. mgr. hér ad framan skulu vera {
samre&mi vid dkvordun um uppsetningu og
innihald sem sampykkt verdur af adilunum &
fundi framkvaemdastofnunarinnar. Skilmalar
peirrar dkvordunar skulu yfirfarnir eftir
porfum 1 pvi skyni ad greina hvers kyns vid-
bétarpeetti vardandi uppsetningu eda innihald
upplysinganna sem setja 4 1 skyrslurnar.
Timanlega fyrir hvern drsfund framkvamda-
stofnunarinnar skal EMEP veita upplysingar
um flutning pravirkra lifrenna efna um
langar leidir og dkomu peirra.

10. gr.
Endurskodun af hadlfu adila d fundum fram-

kveemdastofnunarinnar.
A fundum framkvemdastofnunarinnar skulu
adilarnir, skv. a-1id 2. mgr. 10. gr. samnings-
ins, fara ytir pau gogn sem berast frd adilum,
EMEP og 06drum undirstofnunum auk
skyrslna framkva@mdanefndarinnar sem visad
er til { 11. gr. bokunar pessarar.

A fundum framkvaemdastofnunarinnar skulu
adilar fylgjast med peim drangri sem nadst
hefur vid ad upptylla skuldbindingarnar sem
tilgreindar eru { békun pessari.

A fundum framkvamdastofnunarinnar skulu
adilar taka til endurskodunar hvort skuldbind-
ingar per sem tilgreindar eru { békun bpessari
séu fullnegjandi og skilvirkar. Vid slika end-
urskodun skal tekid tillit til bestu faanlegra
visindalegra upplysinga um dhrif dkomu pra-
virkra lifrenna efna, mats a teknipréun,
breytinga 4 efnahagslegum adst@dum og
hvort skuldbindingar vardandi ttstreymis-
magn séu uppfylltar. Starfshettir, adferdir og
timasetningar slikra endurskodana skulu til-
greind af adilum 4 fundi framkvemdastofn-
unarinnar. Fyrstu endurskodun af pessu tagi
skal lokid eigi sidar en premur drum eftir
gildistoku békunar pessarar.
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spatial resolution specified by the Steer-
ing Body of EMEP. Parties in areas out-
side the geographical scope of EMEP
shall make available similar information
to the Executive Body if requested to do
so. Each Party shall also provide infor-
mation on the levels of emissions of the
substances listed in annex III for the ref-
erence year specified in that annex.

2. The information to be reported in accordance

with paragraph 1 (a) above shall be in con-
formity with a decision regarding format and
content to be adopted by the Parties at a ses-
sion of the Executive Body. The terms of this
decision shall be reviewed as necessary to
identify any additional elements regarding
the format or the content of the information
that is to be included in the reports.

In good time before each annual session of
the Executive Body, EMEP shall provide
information on the long-range transport and
deposition of persistent organic pollutants.

Article 10

Reviews by the Parties at Sessions of the

Executive Body
The Parties shall, at sessions of the Executive
Body, pursuant to article 10, paragraph 2 (a),
of the Convention, review the information
supplied by the Parties, EMEP and other sub-
sidiary bodies, and the reports of the Imple-
mentation Committee referred to in article 11
of the present Protocol.
The Parties shall, at sessions of the Executive
Body, keep under review the progress made
towards achieving the obligations set out in
the present Protocol.
The Parties shall, at sessions of the Executive
Body, review the sufficiency and effective-
ness of the obligations set out in the present
Protocol. Such reviews will take into account
the best available scientific information on
the effects of the deposition of persistent
organic pollutants, assessments of technolog-
ical developments, changing economic con-
ditions and the fulfilment of the obligations
on emission levels. The procedures, methods
and timing for such reviews shall be speci-
fied by the Parties at a session of the
Executive Body. The first such review shall
be completed no later than three years after
the present Protocol enters into force.



1. gr.
Efndir.

Endurskoda skal reglulega hvernig hverjum
adila um sig hefur tekist ad efna skuldbindingar
sinar samkvamt bokun pessari. Framkvemda-
nefndin, sem stofnud var med dkvordun fram-
kvaemdastofnunarinnar nr. 1997/2 4 fimmtanda
fundi stofnunarinnar, skal annast endurskodunina
og gefa adilum 4 fundi sinum { framkvamda-
stofnuninni skyrslu 1 samreemi vid dkvadin sem
er ad finna { vidauka vid dkvordunina, med
dor0num breytingum.

12. gr.
Lausn deilumdila.

1. Risi deila milli tveggja eda fleiri adila vard-
andi tilkun eda beitingu bdkunar pessarar
skulu adilarnir sem { hlut eiga leita lausnar 4
deilunni med samningavidredum eda 6drum
fridsamlegum adferdum eftir eigin vali.
Adilar ad deilunni skulu tilkynna fram-
kvemdastofnuninni um deiluna.

2. Adila ad bokun pessari, sem ekki er svadis-
stofnun um efnahagssamvinnu, er heimilt,
pegar hann fullgildir, stadfestir eda sam-
pykkir bokunina eda gerist adili ad henni, eda
hven®r sem er sidar, ad senda vorsluadila
skriflega yfirlysingu um ad risi deila vegna
tilkunar eda beitingar bokunarinnar skuld-
bindi vidkomandi sig til ad hlita annarri eda
badum eftirfarandi leida til lausnar deilunni,
sjdlfkrafa og an sérstaks samkomulags, gagn-
vart adila sem undirgengst somu skuldbind-
ingu:

(a) ad visa deilunni til Alpj6dadémstdlsins;

(b) ad visa deilunni til gerdardoms sam-
kvemt starfsreglum, sem adilar munu
sampykkja a fundi sinum { stjérnarstofn-
uninni svo fljétt sem audid er, 1 vidauka
um gerdardémsmedferd.

Adila, sem er svadisstofnun um efnahags-

samvinnu, er heimilt ad gefa Gt yfirlysingu

med sambarilegum 4hrifum ad pvi er vardar
gerdardomsmedferd samkvaemt adferdinni
sem visad er til { b-1i0 hér ad framan.

3. Yfirlysing sem gefin er skv. 2. mgr. hér ad
framan gildir par til hin rennur Gt samkvaemt
eigin dkvedum eda par til prir manudir eru
lidnir frd pvi ad skrifleg yfirlysing um aftur-
kollun hennar hefur borist vorsluadila.

4. Ny yfirlysing, tilkynning um afturkéllun eda
gildislok yfirlysingar skulu ekki hafa nein
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Article 11
Compliance
Compliance by each Party with its obligations

under the present Protocol shall be reviewed reg-
ularly. The Implementation Committee estab-
lished by decision 1997/2 of the Executive Body
at its fifteenth session shall carry out such
reviews and report to the Parties meeting within
the Executive Body in accordance with the terms
of the annex to that decision, including any
amendments thereto.

Article 12
Settlement of Disputes

. In the event of a dispute between any two or
more Parties concerning the interpretation or
application of the present Protocol, the
Parties concerned shall seek a settlement of
the dispute through negotiation or any other
peaceful means of their own choice. The par-
ties to the dispute shall inform the Executive
Body of their dispute.

2. When ratifying, accepting, approving or
acceding to the present Protocol, or at any-
time thereafter, a Party which is not a region-
al economic integration organization may
declare in a written instrument submitted to
the Depositary that, in respect of any dispute
concerning the interpretation or application
of the Protocol, it recognizes one or both of
the following means of dispute settlement as
compulsory ipso facto and without special
agreement, in relation to any Party accepting
the same obligation:

(a) Submission of the dispute to the Inter-
national Court of Justice;

(b) Arbitration in accordance with proce-
dures to be adopted by the Parties at a
session of the Executive Body, as soon as
practicable, in an annex on arbitration.

A Party which is a regional economic inte-
gration organization may make a declaration
with like effect in relation to arbitration in
accordance with the procedures referred to in
subparagraph (b) above.

3. A declaration made under paragraph 2 above
shall remain in force until it expires in accor-
dance with its terms or until three months
after written notice of its revocation has been
deposited with the Depositary.

4. A new declaration, a notice of revocation or
the expiry of a declaration shall not in any
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dhrif 4 madlaferli fyrir Alpjédadomstélnum
eda gerdardomi nema deiluadilar séu sam-
mdla um annad.

N lida 12 manudir fra peim degi ad adili til-
kynnir 6drum adila um ad deila sé risin milli
beirra og adilarnir hafa ekki getad leyst deil-
una med peim drreedum sem tilgreind eru { 1.
mgr. hér ad framan, og skal pa deilan 16gd
fyrir sattanefnd ef 6sk kemur fram um slikt af
halfu einhvers deiluadila, enda sé malum ekki
svo hattad ad deiluadilar hafi ordid dsattir um
somu leid til lausnar deilum skv. 2. mgr.

Sattanefnd skal stofnud { tilgangi 5. mgr.
Nefndin skal skipud jofnum fjolda nefndar-
manna sem tilnefndir eru af hverjum malsad-
ila eda, ef adilarnir ad sattargerdinni eiga
somu hagsmuna ad geeta, Gr hépi peirra adila
sem eiga sameiginlega hagsmuni, og for-
manni sem valinn er sameiginlega af nefnd-
armonnunum sem pannig hafa verid skipadir.
Nefndin skal skila tillogu ad satt sem adil-
arnir skulu igrunda 1 gédri tru.

13; gr.
Vidaukar.
Vidaukar vid bokun pessa eru éadskiljanlegur

hluti hennar. Vidaukar V og VII eru { formi til-
mela.

1.

14. gr.
Breytingar.

Sérhverjum adila er heimilt ad gera tillogu
um breytingar 4 bokun pessari.
Breytingartillogur skulu lagdar fram skriflega
fyrir framkvemdastjéra nefndarinnar sem sér
um ad koma peim dfram til allra adila. Peir
adilar sem koma saman 4 fundi { fram-
kvemdastofnuninni raeda breytingatillogur
sem komid hafa fram 4 nesta fundi sinum,
enda hafi framkvemdastjorinn dreift tillog-
unum til adilanna ad minnsta kosti niutiu
dégum adur.

Breytingar vid bokun pessa, sem og vid vid-
auka I, IV, VI og VIII, skulu einréma sam-
pykktar af peim adilum sem vidstaddir eru a
fundi framkvemdastofnunarinnar og 06dlast
par gildi gagnvart adilunum sem hafa sam-
bykkt paer a nitugasta degi eftir ad tveir pridju
hlutar adilanna hafa lagt fram skjol um
stadfestingu peirra hjd vorsluadila. Breyt-
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way affect proceedings pending before the
International Court of Justice or the arbitral
tribunal, unless the parties to the dispute
agree otherwise.

Except in a case where the parties to a dis-
pute have accepted the same means of dis-
pute settlement under paragraph 2, if after
twelve months following notification by one
Party to another that a dispute exists between
them, the Parties concerned have not been
able to settle their dispute through the means
mentioned in paragraph 1 above, the dispute
shall be submitted, at the request of any of
the parties to the dispute, to conciliation.
For the purpose of paragraph 5, a concilia-
tion commission shall be created. The com-
mission shall be composed of equal numbers
of members appointed by each Party con-
cerned or, where the Parties in conciliation
share the same interest, by the group sharing
that interest, and a chairperson chosen joint-
ly by the members so appointed. The com-
mission shall render a recommendatory
award, which the Parties shall consider in
good faith.

Article 13
Annexes
The annexes to the present Protocol shall form

an integral part of the Protocol. Annexes V and
VII are recommendatory in character.

1.

Article 14
Amendments

Any Party may propose amendments to the
present Protocol.

Proposed amendments shall be submitted in
writing to the Executive Secretary of the
Commission, who shall communicate them
to all Parties. The Parties meeting within the
Executive Body shall discuss the proposed
amendments at its next session, provided that
the proposals have been circulated by the
Executive Secretary to the Parties at least
ninety days in advance.

Amendments to the present Protocol and to
annexes | to IV, VI and VIII shall be adopt-
ed by consensus of the Parties present at a
session of the Executive Body, and shall
enter into force for the Parties which have
accepted them on the ninetieth day after the
date on which two thirds of the Parties have
deposited with the Depositary their instru-
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ingar 6dlast gildi gagnvart sérhverjum 60rum
adila 4 nitugasta degi fra peim degi sem vid-
komandi adili afthendir skjal sitt um stad-
festingu peirra.

. Breytingar 4 vidaukum V og VII skulu ein-
réma sampykktar af peim adilum sem vid-
staddir eru 4 fundi framkvemdastofnunar-
innar. Ad niutiu dogum lidnum fra pvi ad
framkvaemdastjéri nefndarinnar hefur til-
kynnt 6llum adilum um breytingu, 6dlast htn
gildi gagnvart peim adilum sem ekki hafa lagt
fram tilkynningu hja vorsluadila 1 samremi
vid dkvaedi 5. mgr. hér ad nedan, enda hafi pa
sextdn adilar hid minnsta ekki lagt fram slika
tilkynningu.

. Adili sem ekki getur stadfest breytingu 4 vid-
auka V eda VII skal tilkynna vorsluadila
skriflega um pad innan niutiu daga frd peim
degi sem tilkynningin um sampykkt hennar
var gefin dt. Vorsluadili skal tafarlaust til-
kynna 6llum adilum um hverja slika tilkynn-
ingu sem berst. Adili getur hvenar sem er
lagt fram stadfestingu { stad fyrri tilkynningar
og 0dlast pd breytingin 4 peim vidauka gildi
gagnvart vidkomandi adila pegar skjal um
stadfestingu hefur verid lagt fram hjd vorslu-
adila.

. Ef um er ad reda tillogu um breytingar 4 vio-

auka I, IT eda III sem fela f sér efnislega vid-

bét vid pessa bokun:

(a) skal sa adili sem tilloguna gerir veita
framkvamdastofnuninni peer upplysingar
sem tilgreindar eru { dkvordun fram-
kvemdastofnunarinnar nr. 1998/2, med
dordnum breytingum; og

(b) skulu pd adilar leggja mat 4 tilloguna {
samremi vid per starfsreglur sem settar
eru fram { akvordun framkvaemdastofnun-
arinnar nr. 1998/2, med dordnum breyt-
ingum.

Akvardanir um ad breyta dkvordun fram-

kvaemdastofnunar nr. 1998/2 skulu teknar

med einréma sampykki adila 4 fundi fram-
kvaemdastofnunarinnar og 6dlast gildi sextiu
dogum eftir dagsetningu peirra.

15. gr.
Undirritun.
Boékun pessi skal liggja frammi til undirrit-
unar { Arésum (Danmérku) 24. og 25. jani
1998 og sidan 1 hofudstodvum Sameinudu
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ments of acceptance thereof. Amendments
shall enter into force for any other Party on
the ninetieth day after the date on which that
Party has deposited its instrument of accep-
tance thereof.

. Amendments to annexes V and VII shall be

adopted by consensus of the Parties present
at a session of the Executive Body. On the
expiry of ninety days from the date of its
communication to all Parties by the
Executive Secretary of the Commission, an
amendment to any such annex shall become
effective for those Parties which have not
submitted to the Depositary a notification in
accordance with the provisions of paragraph
5 below, provided that at least sixteen Parties
have not submitted such a notification.

. Any Party that is unable to approve an

amendment to annex V or VII shall so noti-
fy the Depositary in writing within ninety
days from the date of the communication of
its adoption. The Depositary shall without
delay notify all Parties of any such notifica-
tion received. A Party may at any time sub-
stitute an acceptance for its previous notifi-
cation and, upon deposit of an instrument of
acceptance with the Depositary, the amend-
ment to such an annex shall become effective
for that Party.

. In the case of a proposal to amend annex I,

IL, or III by adding a substance to the present

Protocol:

(a) The proposer shall provide the Executive
Body with the information specified in
Executive Body decision 1998/2, includ-
ing any amendments thereto; and

(b) The Parties shall evaluate the proposal in
accordance with the procedures set forth
in Executive Body decision 1998/2,
including any amendments thereto.

. Any decision to amend Executive Body deci-

sion 1998/2 shall be taken by consensus of
the Parties meeting within the Executive
Body and shall take effect sixty days after the
date of adoption.

Article 15
Signature

. The present Protocol shall be open for signa-

ture at Aarhus (Denmark) from 24 to 25
June 1998, then at United Nations Head-
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pj6danna { New York til 21. desember 1998
fyrir riki sem eiga seti { nefndinni svo og riki
sem hafa stodu samradsadila hja nefndinni
skv. 8. mgr. dlyktunar Efnahags- og félags-
malarads nr. 36 (IV) fra 28. mars 1947, sem
og fyrir svadisstofnanir um efnahagssam-
vinnu sem stofnad er til af fullvalda rikjum
sem eiga seti { nefndinni, sem umbod hafa til
samningavidredna, samningsgerdar og beit-
ingar alpjédasamninga um malefni sem heyra
undir bokun bessa, enda séu vidkomandi riki
og stofnanir adilar samningsins.

2. Eftir pvi sem umbod beirra ner til skulu
slikar svaedisstofnanir um efnahagssamvinnu,
af eigin halfu, neyta peirra réttinda og upp-
fylla paer skyldur sem bokun pessi leggur 4
adildarriki peirra. I slikum tilfellum er adild-
arrikjum pessara stofnana ekki heimilt ad
neyta slikra réttinda hverju um sig.

16. gr.
Fullgilding, stadfesting, sampykki og adild.

1. Boékun bessi er had fullgildingu, stadfestingu
eda sampykki peirra er undirrita hana.

2. Rikjum og stofnunum sem uppfylla skilyroi
1. mgr. 15. gr. skal heimilt ad gerast adilar ad
boékun pessari frd og med 21. desember 1998.

17. gr.
Vorsluadili.

Oll skjol um fullgildingu, stadfestingu, sam-
pykki og adild skulu 16gd inn hja adalfram-
kvemdastjora Sameinudu pjédanna sem gegnir
hlutverki vorsluadila.

18. gr.
Gildistaka.

1. Bokun pessi 60last gildi 4 nitugasta degi eftir
ad sextanda skjalid um fullgildingu, stadfest-
ingu, sampykki eda adild hefur borist vorslu-
adila.

o

Gagnvart sérhverju riki eda stofnun sem
visad er til 1 1. mgr. 15. gr., sem fullgildir,
stadfestir eda sampykkir bokun pessa eda
gerist adili ad henni eftir ad sextdnda skjalid
um fullgildingu, stadfestingu, sampykki eda
adild hefur verid afhent, skal békunin 6dlast
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quarters in New York until 21 Decem-
ber 1998, by States members of the Com-
mission as well as States having consultative
status with the Commission pursuant to para-
graph 8 of Economic and Social Council res-
olution 36 (IV) of 28 March 1947, and by
regional economic integration organizations,
constituted by sovereign States members of
the Commission, which have competence in
respect of the negotiation, conclusion and
application of international agreements in
matters covered by the Protocol, provided
that the States and organizations concerned
are Parties to the Convention.

2. In matters within their competence, such
regional economic integration organizations
shall, on their own behalf, exercise the rights
and fulfil the responsibilities which the pre-
sent Protocol attributes to their member
States. In such cases, the member States of
these organizations shall not be entitled to
exercise such rights individually.

Article 16
Ratification, Acceptance, Approval and
Accession

1. The present Protocol shall be subject to
ratification, acceptance or approval by Sign-
atories.

2. The present Protocol shall be open for acces-
sion as from 21 December 1998 by the States
and organizations that meet the requirements
of article 15, paragraph 1.

Article 17
Depositary
The instruments of ratification, acceptance,
approval or accession shall be deposited with the
Secretary-General of the United Nations, who
will perform the functions of Depositary.

Article 18
Entry into Force

1. The present Protocol shall enter into force on
the ninetieth day following the date on which
the sixteenth instrument of ratification,
acceptance, approval or accession has been
deposited with the Depositary.

2. For each State and organization referred to in
article 15, paragraph 1, which ratifies,
accepts or approves the present Protocol or
accedes thereto after the deposit of the six-
teenth instrument of ratification, acceptance,
approval or accession, the Protocol shall
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gildi 4 nitugasta degi eftir ad sd adili hefur
athent skjal sitt um fullgildingu, stadfestingu,
sampykki eda adild.

19. gr.
Uppsogn.

Hvenar sem er eftir ad fimm dar eru lidin fra
pvi ad békun pessi 6dladist gildi gagnvart adila
er peim adila heimilt ad segja henni upp med
skriflegri tilkynningu til vorsluadila. Uppsogn
o0last gildi 4 nitugasta degi frd pvi ad hun berst
vorsluadila, eda sidar, eftir pvi sem tilgreint er {
tilkynningunni.

20. gr.
Gildir textar.

Frumriti békunar pessarar skal koma til vorslu
hja adalframkvemdastjora Sameinudu pjédanna
og eru enski, franski, og rdssneski textinn jafn-
gildir.

PESSU TIL STADFESTU hafa undirritadir
fulltrdar, sem til pess hafa fullt umbod, undirritad
bdékun bessa.

Gjort i Arésum (Danmérku), 24. juni 1998.

VIDAUKI I
Efni sem skulu framvegis ekki framleidd
eda notud.

Ef ekki er annad tekid fram { békun pessari 4
vidauki pessi ekki vid um nedangreind efni,
komi pau fyrir:

(i) sem adskotaefni i framleidsluvorum; eda

(ii) 1 hlutum sem framleiddir hafa verid eda eru
i notkun fyrir pann tima sem bokunin kemur
til framkvaemda; eda

(iii) sem stadbundin milliefni i framleidslu eins
eda fleiri mismunandi efna og verdi pvi fyrir
efnabreytingum.

Sérhver skuldbinding hér ad nedan tekur gildi
pann dag sem bodkunin gengur i gildi, nema
annad sé tekid fram.
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enter into force on the ninetieth day follow-
ing the date of deposit by such Party of its
instrument of ratification, acceptance, ap-
proval or accession.

Article 19
Withdrawal
At any time after five years from the date on
which the present Protocol has come into force
with respect to a Party, that Party may withdraw
from it by giving written notification to the
Depositary. Any such withdrawal shall take
effect on the ninetieth day following the date of
its receipt by the Depositary, or on such later
date as may be specified in the notification of the
withdrawal.

Article 20
Authentic Texts
The original of the present Protocol, of which
the English, French and Russian texts are equal-
ly authentic, shall be deposited with the
Secretary-General of the United Nations.

IN WITNESS WHEREOF the undersigned,
being duly authorized thereto, have signed the
present Protocol.

Done at Aarhus (Denmark), this twenty-fourth
day of June, one thousand nine hundred and
ninety-eight.

ANNEX 1
Substances scheduled for Elimination

Unless otherwise specified in the present
Protocol, this annex shall not apply to the sub-
stances listed below when they occur:

(i) as contaminants in products; or
(ii) in articles manufactured or in use by the
implementation date; or

(ii1) as site-limited chemical intermediates in the
manufacture of one or more different sub-
stances and are thus chemically transformed.

Unless otherwise specified, each obligation
below is effective upon the date of entry into
force of the Protocol.
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| Efni Krofur um framkvemd
| Stodvun - Skilyroi
Aldrin Framleidslu Engin
| Cas: 309-00-2 Notkunar Engin ]
| Klérdan Framleidslu Engin ‘
|CAS: 57-74-9 Notkunar Engin %
Klordekon Framleidslu Engin
CAS: 143-50-0 Notkunar Engin
1. Stodvun framleidslu innan ars fra einroma sampykki |
adila um ad til séu hentug stadgengilsefni DDT til verndar |
heilsu almennings gegn sjukdéomum svo sem malariu og
heilabolgu.
2. Med pad fyrir augum ad stédva framleidslu DDT sem
fyrst, skulu adilar, eigi sidar en einu ari fra gildistoku g
DDT Framleidslu bokunar pessarar og med reglubundnum heetti par 4 eftir,
CAS: 50-29-3 eftir pvi sem purfa pykir, og 1 samradi vid
Alpjoédaheilbrigdisstofnunina, Matveela- og
landbunadarstofnunina og Umhverfisstofnun Sh, kanna
hvort fyrir hendi séu hagkvem stadgengilsefni og, eftir
pvi sem vid 4, efla s6luhafi 6ruggari og efnahagslega
raunhafra stadgengilsefna DDT.
Notkunar Engin, utan peirra sem tilgreind eru i vidauka II.
Dieldrin Framleidslu Engin
CAS: 60-51-1 Notkunar Engin ]
| Endrin Framleidslu Engin 3
CAS: 72-20-8 Notkunar Engin ‘
‘ Framleidslu Engin
‘ Engin, nema til notkunar af viourkenndum adilum til ad
Heptaklor sporna gegn eldmaurum { lokudum raftengikdssum sem
CAS: 76-44-8 Notkunar notadir eru i tengslum vid atvinnurekstur. Slika notkun
skal endurskoda skv. bokun pessari eigi sidar en tveimur
arum eftir ad hun 6dlast gildi. |
| Hexabrombifenyl Framleidslu Engin W

CAS: 36355-01-8

Notkunar

; Hexaklorbensen
| CAS: 118-74-1

Framleidslu

Engin _’
Engin, nema til framleidslu i afmorkudum tilgangi sem |
tilgreindur er { yfirlysingu sem 16gd er fram af landi sem
er 4 efnahagslegu breytingarskeioi vio undirritun eda
adild.

|

Notkunar Engin, nema til afmarkadrar notkunar sem tilgreind er i
yfirlysingu sem 16g0d er fram af landi sem er &
o - efnahagslegu breytingarskeidi vid undirritun eda adild. |
Mirex Framleidslu Engin
| CAS: 2385-85-5 Notkunar Engin

|PCB?

Framleioslu

Engin, nema hja 16ndum sem eru a efnahagslegu
breytingarskeidi, en pau skulu stoova framleidslu eins
fljott og unnt er og eigi sidar en 31. desember 2005 og
gefa um pa @tlan sina yfirlysingu, sem skal 16g0 fram
asamt skjali peirra um fullgildingu, sampykki,
stadfestingu eda adild.

Notkunar Engin, utan peirra sem tilgreind eru i vidauka II.
| Toxafen Framleidslu Engin 3
| CAS: 8001-35-2 | Notkunar Engin

a/ Adilar sampykkja ad endurmeta, innan ramma békunarinnar, fyrir 31. desember 2004, framleidslu og notkun fjolklérads

terfenyls og ,ugilecs™.



23. juli 2003

251

Implementation requirements

Substance Elimination of Conditions

Aldrin Production None

CAS: 309-00-2 Use None

Chlordane Production None

CAS: 57-74-9 Use None

Chlordecone Production None

CAS: 143-50-0 Use None

DDT Production 1. Eliminate production within one year of consensus by

CAS: 50-29-3 the Parties that suitable alternatives to DDT are available
for public health protection from diseases such as malaria
and encephalitis.
2. With a view to eliminating the production of DDT at
the earliest opportunity, the Parties shall, no later than
one year after the date of entry into force of the present
Protocol and periodically thereafter as necessary, and in
consultation with the World Health Organization, the
Food and Agriculture Organization of the United Nations
and the United Nations Environment Programme, review
the availability and feasibility of alternatives and, as
appropriate, promote the commercialization of safer and
economically viable alternatives to DDT.

Use None, except as identified in annex II.

Dieldrin Production None

CAS: 60-57-1 Use None

Endrin Production None

CAS: 72-20-8 Use None

Heptachlor Production None

CAS: 76-44-8 Use None, except for use by certified personnel for the control
of fire ants in closed industrial electrical junction boxes.
Such use shall be re-evaluated under this Protocol no
later than two years after the date of entry into force.

Hexabromobiphenyl | Production None

CAS: 36355-01-8 Use None

Hexachlorobenzene | Production None, except for production for a limited purpose as

CAS: 118-74-1 specified in a statement deposited by a country with an
economy in transition upon signature or accession.

Use None, except for a limited use as specified in a statement
deposited by a country with an economy in transition
upon signature or accession.

Mirex Production None

CAS: 2385-85-5 Use None

PCB a/ Production None, except for countries with economies in transition
which shall eliminate production as soon as possible and
no later than 31 December 2005 and which state in a
declaration to be deposited together with their instrument
of ratification, acceptance, approval or accession, their
intention to do so.

Use None, except as identified in annex II.

Toxaphene Production None
CAS: 8001-35-2 Use None

a/ The Parties agree to reassess under the Protocol by 31 December 2004 the production and use of polychlorinated

terphenyls and “ugilec”.

Nr. 21
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VIDAUKI II
Efni sem takmarka skal notkun a.

Ef annad er ekki tekid fram i bokun pessari 4 vidauki pessi ekki vid um nedangreind efni, komi
pau fyrir:
(i) sem adskotaefni { framleidsluvérum; eda
(i1) 1 hlutum sem framleiddir hafa verid eda eru { notkun fyrir pann tima sem békunin kemur til fram-
kvemda; eda
(ii1) sem stadbundin milliefni { framleidslu eins eda fleiri mismunandi efna og verdi pvi fyrir efnabreyt-
ingum.
Sérhver skuldbinding hér ad nedan tekur gildi pann dag sem bdkunin gengur { gildi, nema annad
sé tekid fram.

Kréfur um framkvaemd
Efni
Takmarkist vid notkun Skilyrdi
DDT 1. Til verndar heilsu almennings gegn 1. Notkun eingdngu leyfd sem hluti af
CAS: 50-29-3 sjikdémum svo sem malariu og sampettri skadvaldsstjérnun og pa
heilabolgu. adeins ad pvi marki sem naudsynlegt
er og adeins { eitt 4r eftir pann dag sem
framleidsla er stodvud i samremi vid
vidauka 1.
2. Slika notkun skal endurmeta eigi
2. Sem milliefni til framleidslu dik6fols. | ¢idar en tveimur drum eftir ad békun
pessi gengur { gildi.
HCH Teaknilegt HCH (p.e. HCH-
CAS: 608-73-1 isémerblanda) er eingdngu leyft sem
milliefni { efnaframleidslu.
Notkun framleidsluvara sem innihalda Alla takmarkada notkun lindans skal
!'I(;H par sem a.n}.k. 99% af HCH- endurmeta skv. bokun pessari eigi
isomerunum eru 4 gamma formi (p..a.S. | ¢iaar en tveimur drum eftir ad hdn
lindan, CAS 58-89-9) er takm&rkud vid: | gajast gildi.
1. Medhondlun fraeja.
2. Not { jardvegi med tafarlausri
plegingu nidur i efsta jardvegslag.
3. Varnar- og idnadarmedhondlun
fagmanna 4 vidi, timbri og trjabolum.
4. Stadbundna notkun sem skordyraeitur
til heilsuverndar og til dyralekninga.
5. Notkun — adra en Gdun — a
trjaplontugredlinga, notkun 1 litlum meeli
4 grastlatir sem og notkun a
plontugredlinga og skrautjurtir
innanhuss og utan.
6. Innanhdssnotkun 1 idnadi og 4
heimilum.
PCB¥ PCB-efni sem eru { notkun pann dag sem | Adilar skulu leggja sérstaka dherslu &
békun pessi gengur { gildi eda eru adgerdir sem leida til:
framleidd allt til 31. desember 2005 { (a) stédvunar 4 notkun greinanlegs
samrami vid fyrirmeali { vidauka I. PCB { btinadi (t.d. straumbreytum,
péttum og 6drum hylkjum sem
innihalda afgangsvokva) sem
inniheldur PCB { meira magni en 5dm’
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ANNEX II
Substances scheduled for Restrictions on Use

Unless otherwise specified in the present Protocol, this annex shall not apply to the substances
listed below when they occur:
(i) as contaminants in products; or
(i) in articles manufactured or in use by the implementation date; or

(iii) as site-limited chemical intermediates in the manufacture of one or more different substances and
are thus chemically transformed.
Unless otherwise specified, each obligation below is effective upon the date of entry into force of
the Protocol.

Implementation requirements

Substance Restricted to uses Conditions
DDT 1. For public health protection from 1. Use allowed only as a component of an
CAS: 50-29-3 diseases such as malaria and encephalitis. integrated pest management strategy and

only to the extent necessary and only until
one year after the date of the elimination of
production in accordance with annex 1.

2. As achemical intermediate to produce 2. Such use shall be reassessed no later
Dicofol. than two years after the date of entry into
force of the present Protocol.

HCH Technical HCH (i.e. HCH mixed isomers)
CAS:608-73-1 is restricted to use as an intermediate in
chemical manufacturing.

Products in which at least 99% of the HCH | All restricted uses of lindane shall be
isomer is in the gamma form (i.e. lindane, reassessed under the Protocol no later than
CAS: 58-89-9) are restricted to the two years after the date of entry into force.
following uses:

Seed treatment.

2. Soil applications directly followed by
incorporation into the topsoil surface layer.
3. Professional remedial and industrial
treatment of lumber, timber and logs.

4. Public health and veterinary topical
insecticide.

5. Non-aerial application to tree seedlings,
small-scale lawn use, and indoor and
outdoor use for nursery stock and
ornamentals.

6. Indoor industrial and residential
applications.

PCB ¢ PCBs in use as of the date of entry into Parties shall make determined efforts

force or produced up to 31 December 2005 | designed to lead to:

in accordance with the provisions of annex | (a) The elimination of the use of

L identifiable PCBs in equipment (i.e.
transformers, capacitors or other receptacles
containing residual liquid stocks)
containing PCBs in volumes greater than 5
dm® and having a concentration of 0.05%
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Krofur um framkvaemd

Efni
Takmarkist vid notkun Skilyroi

og med harri styrk PCB en 0,05%,
eins skjott og unnt er, en eigi sidar en
31. desember 2010 eda 31. desember
2015 fyrir 16nd sem eru 4 efnahagslegu
breytingarskeidi;

(b) vistvaennar eydingar eda hreinsunar
alls vokvakennds PCB sem vitnad er til
i a-1i0, og annars fljétandi PCB sem
innihalda meira en 0,005% PCB sem
ekki eru { binadi, eins skjott og unnt er
en eigi sidar en 31. desember 2015 eda
31. desember 2020 fyrir 16nd sem eru 4
efnahagslegu breytingarskeidi; og

(¢) vistveennar hreinsunar eda forgunar
bunadar sem visad er til { a-1id.

a/ Adilar sampykkja ad endurmeta, innan ramma bokunarinnar, fyrir 31. desember 2004, framleidslu og notkun fj6Iklorads
terfenyls og ,,ugilecs™.

VIDAUKI III
Efni sem visad er til  a-1id 5. mgr. 3. gr. og vidmidunarar skuldbindingarinnar.

Efni Vidmidunarar ‘

PAH-efni ¥ 1990 eda annad ar 4 timabilinu 1985 til 1995, ad badum arum medtoldum, |
sem tilgreint er af adila vio fullgildingu, stadfestingu, sampykki eda adild.

|
Dioxin/furanefni [ 1990 eda annad ar a timabilinu 1985 til 1995, ad badum arum medtéldum, ‘
sem tilgreint er af adila vid fullgildingu, stadfestingu, sampykki eda adild. i

Hexaklorobensen 11990 eda annad ar a timabilinu 1985 til 1995, ad badum arum medtéldum, ‘
| sem tilgreint er af adila vid fullgildingu, stadfestingu, sampykki eda adild. |

-

a/  Fjolhringja arématisk kolvetni (PAH efni). Ad pvi er vardar ttstreymisskrdr skulu eftirfarandi fjogur efni notud til vio-
midunar: bensé(a)pyrin, bensé(b)fldoranthin, benso(k)flioranthin og indend( 1,2,3-cd)pyrin.

b/ Dioxin og fiirén (PCDD/F): Fjolkl6rud dibenss-p-dioxin (PCDD) og fjolklorud dibensofiron (PCDF) eru prihringja,
arématisk efnasambond myndud af tveimur bensenhringjum, sem tengdir eru med tveimur sdrefnisfrumeindum i PCDD og
einni strefnisfrumeind { PCDF, og hegt er ad skipta ut vetnisfrumeindunum med allt ad dtta klérfrumeindum.
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Implementation requirements

Substance

Restricted to uses

Conditions

PCBs or greater, as soon as possible, but no
later than 31 December 2010, or

31 December 2015 for countries with
economies in transition;

(b) The destruction or decontamination in
an environmentally sound manner of all
liquid PCBs referred to in subparagraph (a)
and other liquid PCBs containing more than
0.005% PCBs not in equipment, as soon as
possible, but no later than 31 December
2015, or 31 December 2020 for countries
with economies in transition; and

(¢) The decontamination or disposal of
equipment referred to in subparagraph (a) in
an environmentally sound manner.

a/ The Parties agree to reassess under the Protocol by 31 December 2004 the production and use of polychlorinated terphenyls

and “ugilec”.

ANNEX III

Substances referred to in Article 3, Paragraph 5 (a), and the Reference Year
for the Obligation

Substance

Reference year

PAHs &

accession.

1990; or an alternative year from 1985 to 1995 inclusive,
specified by a Party upon ratification, acceptance, approval or

Dioxins/furans &

accession.

1990; or an alternative year from 1985 to 1995 inclusive,
specified by a Party upon ratification, acceptance, approval or

Hexachlorobenzene

accession.

1990; or an alternative year from 1985 to 1995 inclusive,
specified by a Party upon ratification, acceptance, approval or

a/ Polycyclic aromatic hydrocarbons (PAHs): For the purposes of emission inventories, the following four indicator
compounds shall be used: benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, and indeno(1,2.3-cd)pyrene.

b/ Dioxins and furans (PCDD/F): Polychlorinated dibenzo-p-dioxins (PCDD) and polychlorinated dibenzofurans
(PCDF) are tricyclic, aromatic compounds formed by two benzene rings which are connected by two oxygen atoms in
PCDD and by one oxygen atom in PCDF and the hydrogen atoms of which may be replaced by up to eight chlorine

atoms.
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6.

VIDAUKI IV
Viomiounarmork fyrir PCDD/F fra stadbbundnum meginuppsprettum.

Inngangur.
Skilgreiningu 4 dioxinum- og firénum (PCDD/F) er ad finna { vidauka IIT vid békun pessa.
Vidmidunarmérk eru tilgreind  ng/m? eda mg/m? vid stadalskilyrdi (273,15 K, 101,3 kPa og purrt
gas).
Vidmidunarmork gilda fyrir edlilega starfsemi, ad medtdldum gangsetningar- og stodvunarferlum,
nema dkvedin vidmidunarmork hafi verid skilgreind fyrir paer adstedur.
Synataka og greining allra mengunarefna skal fara fram { samremi vid stadla sem settir eru af
Stadlasamtokum Evropu (CEN), Alpjodlegu stadlasamtokunum (ISO) eda { samreemi vid samsvar-
andi bandariskar eda kanadiskar vidmidunaradferdir. A medan bedid er eftir préun stadla hja CEN
og ISO skulu landsstadlar gilda.
I peim tilgangi ad sannreyna nidurstédur malinga skal tdlkun peirra, med tilliti til vidmidunar-
marka, einnig taka mid af 6ndkvemni maliadferdarinnar. Vidomidunarmorkum skal talid nad ef nid-
urstada melingarinnar, ad fradreginni éndkvemni malingaradferdarinnar, er ekki yfir peim.

Utstreymi mismunandi afbrigda PCDD/F er gefid upp i eiturjafngildum (TE, toxic equivalency) {
samanburdi vid 2,3,7,8,-TCDD og er notast vid kerfi sem lagt var til af NATO-CCMS (NATO
Committee on the Challenges of Modern Society) arid 1988.

II. Vidmiounarmork fyrir stabbundnar meginuppsprettur.

7.

8]

Eftirfarandi vidmidunarmork, sem mida vid ad styrkur Oz sé 11% 1 afgasi, eiga vid um brennslu-
ofna sem brenna eftirfarandi gerdum urgangs:

Heimilisdrgangi (brenna meira en 3 tonnum 4 klukkustund)
0.1 ng TE/m?

Urgangi fré heilbrigdisstofnunum (brenna meira en 1 tonni 4 klukkustund)
0,5 ng TE/m?

Heattulegum drgangi (brenna meira en | tonni 4 klukkustund)
0,2 ng TE/m?

VIDAUKI V
Besta faanlega teekni til ad takmarka ttstreymi pravirkra lifreenna efna
fra stabbundnum meginuppsprettum.

. Inngangur.
. Tilgangur pessa vidauka er ad veita adilum samningsins leidsogn um val 4 bestu fdanlegri teekni

og gera peim kleift ad uppfylla skuldbindingar sinar skv. 5. mgr. 3. gr. békunarinnar.

,.Besta faanlega tekni” (BAT — Best Available Techniques) merkir drangursrikasta og fullkomn-
asta stig préunar 4 starfsemi og adferdum vid framkvemd hennar sem gefur til kynna hversu hentug
dkvedin teekni er til ad dkvarda grundvollinn fyrir vidmidunarmorkum dtstreymis sem mida ad pvi
ad koma 1 veg fyrir dtstreymi, og par sem pad er ekki hentugt, ad draga dr Utstreymi og dhrifum
pess & umhverfid { heild.

— tekni” tekur badi til tekninnar sem notud er sem og hvernig binadurinn er hannadur, byggdur,
honum haldid vid, hann starfrektur og tekinn ur notkun;

— faanleg” tekni merkir tekni sem er préud ad pvi marki sem gerir hagnytingu hennar { vid-
komandi atvinnugrein mogulega, vid skilyrdi sem eru raunhef ut fra hagkvemni- og teeknisjon-
armidum, ad teknu tilliti til kostnadar og dvinnings, hvort sem taknin er notud eda upprunnin
innan umrddasvadis vidkomandi adila edur ei, svo fremi ad hiin sé hefilega adgengileg rekstr-
aradila;
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ANNEX IV
Limit Values for PCDD/F from Major Stationary Sources

Introduction

A definition of dioxins and furans (PCDD/F) is provided in annex III to the present Protocol.
Limit values are expressed as ng/m? or mg/m? under standard conditions (273.15 K, 101.3 kPa,
and dry gas).

Limit values relate to the normal operating situation, including start-up and shutdown procedures,
unless specific limit values have been defined for those situations.

Sampling and analysis of all pollutants shall be carried out according to the standards laid down
by the Comité européen de normalisation (CEN), the International Organization for Standardization
(ISO), or the corresponding United States or Canadian reference methods. While awaiting the
development of CEN or ISO standards, national standards shall apply.

For verification purposes, the interpretation of measurement results in relation to the limit value
must also take into account the inaccuracy of the measurement method. A limit value is consid-
ered to be met if the result of the measurement, from which the inaccuracy of the measurement
method is subtracted, does not exceed it.

Emissions of different congeners of PCDD/F are given in toxicity equivalents (TE) in comparison
to 2,3,7,8-TCDD using the system proposed by the NATO Committee on the Challenges of
Modern Society (NATO-CCMS) in 1988.

. Limit Values for Major Stationary Sources

The following limit values, which refer to 11% Oz concentration in flue gas, apply to the follow-
ing incinerator types:

Municipal solid waste (burning more than 3 tonnes per hour)
0.1 ng TE/m?

Medical solid waste (burning more than 1 tonne per hour)
0.5 ng TE/m?

Hazardous waste (burning more than 1 tonne per hour)
0.2 ng TE/m?

ANNEX V
Best Available Techniques to Control Emissions of Persistent Organic Pollutants
from Major Stationary Sources

Introduction

The purpose of this annex is to provide the Parties to the Convention with guidance in identify-

ing best available techniques to allow them to meet the obligations in article 3, paragraph 5, of

the Protocol.

“Best available techniques” (BAT) means the most effective and advanced stage in the develop-

ment of activities and their methods of operation which indicate the practical suitability of partic-

ular techniques for providing in principle the basis for emission limit values designed to prevent
and, where that is not practicable, generally to reduce emissions and their impact on the environ-
ment as a whole:

— “Techniques” includes both the technology used and the way in which the installation is
designed, built, maintained, operated and decommissioned;

— “Available” techniques means those developed on a scale which allows implementation in the
relevant industrial sector, under economically and technically viable conditions, taking into
consideration the costs and advantages, whether or not the techniques are used or produced
inside the territory of the Party in question, as long as they are reasonably accessible to the
operator;
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wbesta® merkir skilvirkustu leidina til ad nd fram hdu almennu verndarstigi fyrir umhverfid {
heild sinni.

Vid dkvordun bestu faanlegrar teekni @tti ad huga sérstaklega ad eftirfarandi pattum, b2di almennt

og { einstokum tilfellum, med hlidsjon af liklegum kostnadi og 4vinningi einstakra adgerda og

grundvallarreglum um vardd og varnir:

— notkun tekni sem hefur litla drgangsmyndun 1 for med sér;

— notkun hattuminni efna;

— ad studla ad endurheimt og endurvinnslu efna sem myndast og eru notud i vinnsluferlinu, sem
og 4 drgangi;

— samberilegum vinnsluferlum, adstodu eda rekstraradferdum sem hafa verid reyndar { atvinnu-
greinum med gédum drangri;

— tekniframférum og breytingum 4 visindalegri pekkingu og skilningi;

— e0li, dhrifum og umfangi tdtstreymisins sem um er ad rada;

— gangsetningardogum nyrra eda starfandi mannvirkja;

— timanum sem parf til ad innleida bestu faanlegu tekni;

— notkun og edli hrdefna (p.4 m. vatns) sem notud eru { vinnsluferlinu og orkunytingu peirra;

— Dporfinni 4 pvi ad koma { veg fyrir eda lagmarka heildarahrif dtstreymis 4 umhverfid og dhett-
una fyrir pad;

— porfinni 4 pvi ad koma 1 veg fyrir slys og lagmarka afleidingar peirra fyrir umhverfid.

Hugtakinu ,,besta faanlega tekni* er ekki @tlad ad mzla fyrir um tiltekna adferd eda teekni heldur

ad taka mid af teknilegum sérkennum vidkomandi mannvirkis, stadsetningu pess og adstedum i

umhverfi pess.

Upplysingar vardandi skilvirkni og kostnad vid dtstreymistakmarkandi adgerdir eru byggdar 4

gognum sem hafa borist og verid yfirfarin af sérstokum vinnuhépi og undirbiningshdépi um pra-

virk lifraen efni. Taekniadferdirnar, sem taldar eru upp, eru taldar hafa fest sig { sessi 4 grundvelli

reynslu af notkun beirra { rekstri, nema annad sé sérstaklega tekid fram.

Reynslan af nyjum verksmidjum sem nota tekniadferdir sem halda dtstreymi { lagmarki og af end-

urbétum 4 starfandi verksmidjum fer stodugt vaxandi. Pvi verdur naudsynlegt ad gera reglulegar

endurbatur og breytingar 4 vidaukanum. Bestu fdanlegu tekni (BAT) sem pekkt er fyrir nyjar verk-

smidjur md ad 6llu jofnu koma vid { peim verksmidjum sem pegar eru starfraektar, svo fremi ad

nagur adlogunartimi sé veittur og ad teknin sé 16gud ad vidkomandi verksmidju.

[ vidaukanum eru taldar upp fjélmargar tstreymistakmarkandi adgerdir sem spanna vitt svid ad pvi

er vardar kostnad og skilvirkni. Val 4 adgerdum fyrir hvert einstakt tilvik er hdd mérgum pdttum,

par 4 medal efnahagslegum adstedum, teknilegri uppbyggingu og afkastagetu, svo og peim

adgerdum til ad takmarka loftmengun sem pegar eru i notkun.

Mikilvegustu pravirku lifreenu efnin sem losud eru fra stadbundnum uppsprettum eru:

(a) fjolklérud dibensé-p-dioxin/furén (PCDD/F);

(b) hexaklérbensen (HCB);

(c) fjolhringja aromatisk kolvetni (PAH-efni).

Videigandi skilgreiningar er ad finna { vidauka III vid békun pessa.

. Stadbundnar meginuppsprettur ttstreymis pravirkra lifreenna efna.

PCDD/F eru losud { varmaferlum, par sem lifreen efni og klér koma vid sdgu, sem afleiding af

6fullkomnum bruna eda efnahvorfum. Stadbundnar meginuppsprettur PCDD/F geta verid eftirfar-

andi:

(a) brennsla sorps, par med talin sambrennsla sorps med 6dru eldsneyti;

(b) mdlmvinnsla vid hita, t.d. framleidsla 4ls og annarra ¢jarnkenndra médlma, sem og jarn- og stél-
framleidsla;

(c) brennslustodvar sem framleida orku;

(d) brennsla i heimahdsum; og

(e) tiltekin efnaframleidsluferli sem gefa fra sér milliefni og aukaefni.
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II.

- “Best” means most effective in achieving a high general level of protection of the environment
as a whole.

In determining the best available techniques, special consideration should be given, generally or

in specific cases, to the factors below, bearing in mind the likely costs and benefits of a measure

and the principles of precaution and prevention:

— The use of low-waste technology;

— The use of less hazardous substances;

— The furthering of recovery and recycling of substances generated and used in the process and
of waste;

— Comparable processes, facilities or methods of operation which have been tried with success
on an industrial scale;

— Technological advances and changes in scientific knowledge and understanding;

— The nature, effects and volume of the emissions concerned;

— The commissioning dates for new or existing installations;

— The time needed to introduce the best available technique;

— The consumption and nature of raw materials (including water) used in the process and its
energy efficiency;

— The need to prevent or reduce to a minimum the overall impact of the emissions on the envi-
ronment and the risks to it;

— The need to prevent accidents and to minimize their consequences for the environment.

The concept of best available techniques is not aimed at the prescription of any specific technique

or technology, but at taking into account the technical characteristics of the installation concerned,

its geographical location and the local environmental conditions.

Information regarding the effectiveness and costs of control measures is based on documents

received and reviewed by the Task Force and the Preparatory Working Group on POPs. Unless

otherwise indicated, the techniques listed are considered to be well established on the basis of

operational experience.

Experience with new plants incorporating low-emission techniques, as well as with retrofitting of

existing plants, is continuously growing. The regular elaboration and amendment of the annex will

therefore be necessary. Best available techniques (BAT) identified for new plants can usually be

applied to existing plants provided there is an adequate transition period and they are adapted.

The annex lists a number of control measures which span a range of costs and efficiencies. The
choice of measures for any particular case will depend on a number of factors, including economic
circumstances, technological infrastructure and capacity, and any existing air pollution control
measures.

The most important POPs emitted from stationary sources are:

(a) Polychlorinated dibenzo-p-dioxins/furans (PCDD/F);

(b) Hexachlorobenzene (HCB);

(c) Polycyclic aromatic hydrocarbons (PAHs).

Relevant definitions are provided in annex III to the present Protocol.

Major Stationary Sources of POP Emissions

PCDD/F are emitted from thermal processes involving organic matter and chlorine as a result of

incomplete combustion or chemical reactions. Major stationary sources of PCDD/F may be as fol-

lows:

(a) Waste incineration, including co-incineration;

(b) Thermal metallurgical processes, e.g. production of aluminium and other non-ferrous metals,
iron and steel;

(c) Combustion plants providing energy:

(d) Residential combustion; and

(e) Specific chemical production processes releasing intermediates and by-products.
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8. Stadbundnar meginuppsprettur PAH-efna geta verid eftirfarandi:
(a) brennsla vidar og kola 4 heimilum til hdsahitunar;
(b) opnir eldar, svo sem sorpbrennsla, skdgareldar og sinubrunar;
(c) koks- og rafskautaframleidsla;
(d) alframleidsla (med Soderberg-adferdinni); og
(e) fuavarnarverksmidjur, nema pegar um er ad reda adila par sem pessi tegund losunar er ekki
umtalsverdur hluti af heildarlosun PAH-efna (sbr. skilgreiningu i vidauka III).
9. Utstreymi HCB stafar af sams konar varma- og efnaferlum og iitstreymi PCDD/F, og HCB mynd-
ast med svipudum hetti. Meginuppsprettur HCB geta verid eftirfarandi:

(a) sorpbrennslustodvar, par med talin sambrennsla sorps med 6dru eldsneyti;
(b) varmauppsprettur { malmidnadi; og
(c) notkun klérads eldsneytis { brennsluofnum.

III. Almennar leidir til a0 takmarka vtstreymi pravirkra lifreenna efna.

10. Til eru ymsar leidir til ad takmarka eda koma { veg fyrir ttstreymi pravirkra lifreenna efna fra stad-
bundnum uppsprettum. Medal annars ma skipta it adfongum sem skipta mali, breyta vinnsluferlum
(b.m.t. vidhaldi og rekstrareftirliti) og endurbzta starfandi verksmidjur. Eftirfarandi upptalning
gefur almenna mynd af tiltekum adgerdum sem beita md, ymist einum sér eda saman:

(a) ad skipta ut adfongum sem eru pravirk lifreen efni eda par sem bein tengsl eru milli efnanna og
Gtstreymis prdvirkra lifrenna efna fra uppsprettum;

(b) ad beita bestu umhverfisvenjum, s.s. gédum starfshattum, fyrirbyggjandi vidhaldsdetlunum eda
breytingum 4 vinnsluferlum, t.a.m. { lokud kerfi, (t.d. { koksverksmidjum eda med notkun hvarf-
tregra rafskauta til rafgreiningar);

(c) ad breyta honnun vinnsluferla til ad tryggja fullkominn bruna og koma pannig i veg fyrir
myndun pravirkra lifrenna efna med styringu 4 breytum 4 bord vid brunahita eda vidverutima;

(d) adferdir til ad hreinsa afgas, s.s. med hita- eda hvatabrennslu eda -oxun, rykitfellingu og adsogi;
(e) medhondlun leifa, drgangs og seyru, t.d. med hitamedferd eda med pvi ad gera pau hvarftreg.

11. Utstreymismagn sem gefid er upp fyrir hinar mismunandi adgerdir { toflum 1, 2, 4, 5, 6, 8 og 9 er
yfirleitt bundid vid einstok tilvik. Tolurnar eda talnabilin lysa tdtstreymismagninu sem hundrads-
hluta af vidmidunarmérkum utstreymis vid notkun hefobundinna adferda.

12. Athugun 4 hagkvemni md byggja 4 heildarkostnadi 4 4ri fyrir hverja einingu sem ttstreymi minnkar
um (ad medtoldum stofn- og rekstrarkostnadi). Kostnad vid minnkun 4 Gtstreymi pravirkra lifreenna
efna @tti einnig ad skoda innan ramma heildarhagstjérnar framleidsluferlisins, t.d. i 1josi ahrifa
litstreymistakmarkandi adgerda og framleidslukostnadar. I 1j6si pess hversu dhrifapzaettir eru margir.
eru tolur um stofn- og rekstrarkostnad ad verulegu leyti bundnar vid einstok tilvik.

IV. Taekniadferdir til ad draga ur utstreymi PCDD/F.
A. Sorpbrennsla.

13. Sorpbrennsla tekur til brennslu 4 heimilisirgangi, heettulegum trgangi, trgangi fra heilbrigdisstofn-
unum og seyru.
14. Helstu adgerdir til ad draga tr Gtstreymi PCDD/F fra sorpbrennslustédvum eru:
(a) 1. stigs adgerdir vardandi brenndan trgang;
(b) 1. stigs adgerdir vardandi teknilega utferslu ferla;
(c) adgerdir til ad styra edlisfredilegum breytum 1 brennsluferlinu og { ttblasturslofti (t.d. hitastigi,
kelingarhrada, Oz innihaldi o.s.frv.);
(d) hreinsun afgass; og
(e) medhondlun leifa hreinsunarferlisins.
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Major stationary sources of PAH emissions may be as follows:

(a) Domestic wood and coal heating;

(b) Open fires such as refuse burning, forest fires and after-crop burning;

(c) Coke and anode production;

(d) Aluminium production (via Soederberg process); and

(e) Wood preservation installations, except for a Party for which this category does not make a
significant contribution to its total emissions of PAH (as defined in annex III).

Emissions of HCB result from the same type of thermal and chemical processes as those emitting

PCDD/F, and HCB is formed by a similar mechanism. Major sources of HCB emissions may be

as follows:

(a) Waste incineration plants, including co-incineration;

(b) Thermal sources of metallurgical industries; and

(c) Use of chlorinated fuels in furnace installations.

ITII. General Approaches to controlling Emissions of POP’s

10.

11.

12.

There are several approaches to the control or prevention of POP emissions from stationary
sources. These include the replacement of relevant feed materials, process modifications (includ-
ing maintenance and operational control) and retrofitting existing plants. The following list pro-
vides a general indication of available measures, which may be implemented either separately or
in combination:

(a) Replacement of feed materials which are POPs or where there is a direct link between the
materials and POP emissions from the source;

(b) Best environmental practices such as good housekeeping, preventive maintenance programmes,
or process changes such as closed systems (for instance in cokeries or use of inert electrodes
for electrolysis);

(c) Modification of process design to ensure complete combustion, thus preventing the formation
of persistent organic pollutants, through the control of parameters such as incineration tem-
perature or residence time;

(d) Methods for flue-gas cleaning such as thermal or catalytic incineration or oxidation, dust pre-
cipitation, adsorption;

(e) Treatment of residuals, wastes and sewage sludge by, for example, thermal treatment or ren-
dering them inert.

The emission levels given for different measures in tables 1, 2, 4, 5, 6, 8, and 9 are generally case-

specific. The figures or ranges give the emission levels as a percentage of the emission limit val-

ues using conventional techniques.

Cost-efficient considerations may be based on total costs per year per unit of abatement (includ-

ing capital and operational costs). POP emission reduction costs should also be considered with-

in the framework of the overall process economics, e.g. the impact of control measures and costs
of production. Given the many influencing factors, investment and operating cost figures are high-
ly case-specific.

IV. Control Techiques for the Reduction of PCDD/F Emissions

A.

13%

14.

Waste incineration

Waste incineration includes municipal waste, hazardous waste, medical waste and sewage sludge

incineration.

The main control measures for PCDD/F emissions from waste incineration facilities are:

(a) Primary measures regarding incinerated wastes;

(b) Primary measures regarding process techniques;

(c) Measures to control physical parameters of the combustion process and waste gases (e.g. tem-
perature stages, cooling rate, O2 content, etc.);

(d) Cleaning of the flue gas; and

(e) Treatment of residuals from the cleaning process.
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1. stigs adgerdir vardandi brenndan trgang, sem fela { sér styringu 4 peim adféngum sem fara til
brennslu med pvi ad draga ur halégenudum efnum og setja { peirra stad efni sem ekki innihalda
haldgen, eiga ekki vid { brennslu 4 heimilisirgangi eda hzttulegum drgangi. Ahrifarikara er ad
breyta brennsluferlinu og beita 2. stigs adgerdum til ad hreinsa afgas. Styring adfanga er hentug 1.
stigs adgerd til ad draga Gr magni Grgangs og hefur auk pess hugsanlega pau jakvadu dhrif ad leida
til endurvinnslu. Petta getur leitt Gbeint til pess ad losun PCDD/F-efna minnkar par sem dregid er
ur magni urgangs sem brenndur er.

. Breytingar 4 teeknilegum ttferslum ferla til ad besta brennsluskilyrdi eru mikilvegar og ahrifarikar

adgerdir til ad draga dr PCDD/F-ttstreymi (venjulega 850°C eda meira, mat 4 strefnisinngjof eftir
hitagildi og samsetningu drgangsins, negilegur vidverutimi — 850°C 1 u.p.b. 2 sek. — og nzgileg
Olga gassins, a0 komast hjd koldum gassveedum { brennsluofninum, o.s.frv.). Sviftbedsbrennsluofnar
starfa vid legri hita en 850°C med dsettanlegum drangri ad pvi er vardar losun. Fyrir brennslu-
ofna, sem pegar eru i notkun, myndi petta ad jafnadi fela { sér endurhtnnun verksmidju og/eda end-
urbyggingu — kostur sem kann ad vera efnahagslega éframkvaemanlegur 1 sumum l6ndum. Lag-
marka ber kolefnisinnihald 0skunnar.

Adgerdir vardandi afgas. Eftirfarandi adgerdir geta hugsanlega dregid ur PCDD/F-magni { afgasi
4 tiltdlulega skilvirkan hatt. Endurmyndun (de novo synthesis) a sér stad a bilinu 250 til 450°C.
Pessar adgerdir eru forsenda frekari minnkunar til ad nd fram askilegu ttstreymisgildi vid rérenda:

(a) ad snoggkala afgas (mjog dhrifarikt og tiltdlulega 6dyrt);

(b) ad bata vid hindrunum 4 bord vid trietanélamin eda trietylamin (getur enn fremur dregid ur
kéfnunarefnisoxidum), en af oryggisdstedum verdur ad gaeta ad hlidarhvorfum;

(¢c) ad nota ryksofnunarkerfi vid hita milli 800 og 1000°C, t.d. keramiksiur og rykskiljur;

(d) ad nota kerfi sem nota laghita-rafirhledslubtinad; og
(e) ad fordast utfellingu svifosku { afgaskerfinu.

. Adferdir til afgashreinsunar eru:

(a) hefdbundin rykhreinsikerfi til ad draga tr rykbundnu PCDD/F;

(b) sérvirk hvotud afoxun (SCR-selective catalytic reduction) eda sérvirk o6hvotud afoxun
(SNCR-selective non-catalytic reduction);

(¢c) adsog med dvirkum vidarkolum eda koksi i fostum eda vokvakenndum kerfum;

(d) mismunandi adsogsadferdir og bestud hreinsikerfi med blondu af dvirkum vidarkolum, hl6da-
kolum, kalk- og kalksteinslausnum 1 fastbeds-, hreyfibeds- og svitbedsbrennsluofnum; med pvi
ad f6dra pokasiu med par til gerdu lagi af dvirku koksi mé auka sofnunarvirkni pokasiunnar ad
pvi er vardar loftkennt PCDD/F;

(e) H202 oxun; og

(f) hvatadar brennsluadferdir par sem notadar eru mismunandi tegundir hvata (t.d. Pt/Al2O3 eda
kopar-krémid hvatar med mismunandi 6rvum til ad gera yfirbord stédugt og draga tr hrérnun
hvatanna).

Med adferdunum sem getid er hér ad framan m4 nd dtstreymismagni allt nidur { 0,1ng TE/m? af

PCDD/F i afgasinu. b6 verdur ad gata pess vid notkun kerfa med avirkum vidarkola- eda koksad-

sogsbinadi eda -sfum ad dtstreymi PCDD/F aukist ekki aftar 1 ferlinu af voldum kolaryks sem

sleppur dt. Enn fremur parf ad huga ad pvi ad adsogs- og rykhreinsikerfi sem stadsett eru framar {
ferlinu en hvatar (SCR takni) leida til PCDD/F-hladinna leifa sem parf ad medhondla ad nyju eda
farga a videigandi hatt.

Mjog flokid er ad bera saman Glikar adgerdir til ad draga ur PCDD/F { afgasi. Samanburdurinn

mundi purfa ad nd yfir breitt svid margbreytilegra idnadarverksmidja med 6lik atkost og ttferslur.

Breytur i kostnadaritreikningi eru m.a. adgerdir til pess ad draga tr 6drum mengunarefnum, svo

sem pungmalmum (rykbundnum eda érykbundnum). I flestum tilfellum er pvi ekki hzgt ad ein-

angra bein tengsl vid minnkun & PCDD/F { ttstreymi eingdngu.

Yfirlit yfir faanleg gégn um hinar ymsu tutstreymistakmarkandi adgerdir er ad finna 1 toflu 1.
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The primary measures regarding the incinerated wastes, involving the management of feed mate-

rial by reducing halogenated substances and replacing them by non-halogenated alternatives, are

not appropriate for municipal or hazardous waste incineration. It is more effective to modify the

incineration process and install secondary measures for flue-gas cleaning. The management of feed

material is a useful primary measure for waste reduction and has the possible added benefit of

recycling. This may result in indirect PCDD/F reduction by decreasing the waste amounts to be

incinerated.

The modification of process techniques to optimize combustion conditions is an important and

effective measure for the reduction of PCDD/F emissions (usually 850°C or higher, assessment of

oxygen supply depending on the heating value and consistency of the wastes, sufficient residence

time — 850°C for ca. 2 sec — and turbulence of the gas, avoidance of cold gas regions in the incin-

erator, etc.). Fluidized bed incinerators keep a lower temperature than 850°C with adequate emis-

sion results. For existing incinerators this would normally involve redesigning and/or replacing a

plant — an option which may not be economically viable in all countries. The carbon content in

ashes should be minimized.

Flue gas measures. The following measures are possibilities for lowering reasonably effectively

the PCDD/F content in the flue gas. The de novo synthesis takes place at about 250 to 450°C.

These measures are a prerequisite for further reductions to achieve the desired levels at the end of

the pipe:

(a) Quenching the flue gases (very effective and relatively inexpensive);

(b) Adding inhibitors such as triethanolamine or triethylamine (can reduce oxides of nitrogen as
well), but side-reactions have to be considered for safety reasons;

(c) Using dust collection systems for temperatures between 800 and 1000°C, e.g. ceramic filters
and cyclones;

(d) Using low-temperature electric discharge systems; and

(e) Avoiding fly ash deposition in the flue gas exhaust system.

. Methods for cleaning the flue gas are:

(a) Conventional dust precipitators for the reduction of particle-bound PCDD/F;
(b) Selective catalytic reduction (SCR) or selective non-catalytic reduction (SNCR);

(c) Adsorption with activated charcoal or coke in fixed or fluidized systems;

(d) Different types of adsorption methods and optimized scrubbing systems with mixtures of acti-
vated charcoal, open hearth coal, lime and limestone solutions in fixed bed, moving bed and
fluidized bed reactors. The collection efficiency for gaseous PCDD/F can be improved with
the use of a suitable pre-coat layer of activated coke on the surface of a bag filter;

(e) H202-oxidation; and

(f) Catalytic combustion methods using different types of catalysts (i.e. P/Al2O3 or copper-
chromite catalysts with different promoters to stabilize the surface area and to reduce ageing
of the catalysts).

The methods mentioned above are capable of reaching emission levels of 0.1 ng TE/m? PCDD/F

in the flue gas. However, in systems using activated charcoal or coke adsorbers/filters care must

be taken to ensure that fugitive carbon dust does not increase PCDD/F emissions downstream.

Also, it should be noted that adsorbers and dedusting installations prior to catalysts (SCR tech-

nique) yield PCDD/F-laden residues, which need to be reprocessed or require proper disposal.

A comparison between the different measures to reduce PCDD/F in flue gas is very complex. The
resulting matrix includes a wide range of industrial plants with different capacities and configu-
ration. Cost parameters include the reduction measures for minimizing other pollutants as well,
such as heavy metals (particle-bound or not particle-bound). A direct relation for the reduction in
PCDD/F emissions alone cannot, therefore, be isolated in most cases.

A summary of the available data for the various control measures is given in table 1.
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Tafla 1: Samanburdur 4 mismunandi adferdum vid hreinsun afgass og breytingar
a ferlum i sorpbrennslustodvum til ad draga tr ttstreymi PCDD/F.

; : : Magn utblasturs Aztladur Ahztta
Kostir sem fyrir hendi eru (%) " kostaadur
1. stigs adgerdir med Afleiddur utblastur Forflokkun adfanga ekki skilvirk; adeins
breytingum a adfongum: ekki magngreindur; heegt ad safna hluta; ekki haegt ad koma i
5 virdist ekki linulega veg fyrir 6nnur efni sem innihalda klor,
— ttilokun forefna og adfanga |, , . , .
sem innihalda kI6r: o hadur magni t.d. matarsalt, pappir o.s.frv. Ekki
it ors 08 adfanga. askilegt fyrir haettulegan efhaurgang.
‘i Gagnleg 1. stigs adgerd og
- stjornun Grgangstladis. | framkvaemanleg i sérstokum tilfellum
‘ (t.d. vardandi urgangsoliu,
f rafbunadarhluti o.s.frv.) med peim
hugsanlega viobotarkosti ad endurnyta
efnin.
Breytingar 4 teeknilegum
utfzerslum ferla:
| — brunaskilyrdi bestuo; Krefst uppfarslu 4 6llu ferlinu.
- komist hja hitastigi undir
850°C og koldum svaedum i
afgasi;
—nagilegt surefnisinnihald, |
styring 4 strefnisinngjof had
| hitagildi og samsetning f
adfanga; og 1
- nagilegur vidverutimi og ;
olga gassins. ‘
Adgerdir sem tengjast afgasi:
Komist hja utfellingu rykagna ‘
med: *
— sotthreinsibinadi, bankvélum Gufublastur sots getur aukid
| hljoobylgju- eda gufu- myndunarhrada PCDD/F.
{ sotblasurum.
[ Rykhreinsun, yfirleitt i <10 [ medallagi Fjarleging 4 PCDD/F sem er adsogad &
i sorpbrennsluofnum: agnir. Adferdir vid ad fjarlegja agnir Gr
1 heitum afgasstraumnum eru adeins
} notadar i tilraunastodvum.
i — duksiur; 1-0,1 Heerri Notist vid hitastig < 150°C
i
| — keramiksiur; Litil skilvirkni Notist vid 800-1000°C.

\
|
| — skiljur; og

Litil skilvirkni

[ medallagi
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Table 1: Comparison of different flue-gas cleaning measures and process modifications
in waste incineration plants to reduce PCDD/F emissions

Management options | Emission level | Estimated | Management risks
(%) costs | -
‘ !
!
Primary measures by | Resulting ‘ Pre-sorting of feed material not i
modification of feed materials: | emission level effective; only parts could be ‘
‘, not quantified; collected; other chlorine-containing
| - Elimination of precursors seems not to be | material, for instance kitchen salt,
and chlorine-containing feed linearly paper, etc., cannot be avoided. For
material; and dependent on | hazardous chemical waste this is not
the amount of | desirable.
the feed
- Management of waste material. Useful primary measure and feasible
streams. in special cases (for instance, waste
oils, electrical components, etc.) with
the possible added benefit of
| - recycling of the materials.
Modification of process
technology:
- Optimized combustion Retrofitting of the whole process
conditions; needed.
- Avoidance of temperatures
below 850°C and cold regions
| in flue gas;
“ - Sufficient oxygen content; ;
i control of oxygen input
depending on the heating value |
and consistency of feed
material; and |
- Sufficient residence time
and turbulence. )
Flue gas measures:
Avoiding particle deposition by: ‘I
- Soot cleaners, mechanical Steam soot blowing can increase
rappers, sonic or steam soot PCDD/F formation rates.
blowers.
Dust removal, generally in <10 Medium Removal of PCDD/F adsorbed onto
waste incinerators: particles. Removal methods of
particles in hot flue gas streams used |
only in pilot plants. 1
- Fabric filters; 1-0.1 Higher Use at temperatures < 150°C.
- Ceramic filters; Low efficiency Use at temperatures of 800-1000°C. |
|
- Cyclones; and Low efficiency | Medium
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. . . Magn ttblasturs Aztladur Ahzetta
Kostir sem fyrir hendi eru (%) of kistnadi
— rafstoouttfelling. Skilvirkni i Notist vid 450°C; efling 4 endurmyndun
medallagi PCDD/F hugsanleg, harra Gtstreymi
NO, dregur ur méguleikum a
t endurheimt varma.
Hvotud oxun. Notist vid 800°-1000°C. Adskilinn
\ gasfasahreinsibunadur naudsynlegur.

Snoggkaling gass.

Afkastamikill adsogsbunadur

ad vidbzttum avirkum

vidarkoladgnum (rafstyrdir

spissar).

Sérvirk hvétud afoxun (SCR). Mikill Dregur ur NOy ef NHj; er baett vid; parf
stofnkostnadur | mikid rymi, notudum hvétum og leifum
en lagur rekstrar- § af avirku kolefni (AC, activated carbon)
kostnadur | eda koksi ur brunkolum (ALC, activated

lignite coke) ma farga, framleidendur
geta { flestum tilfellum endurunnid hvata.
Avirkt kolefni og brankolakoks ma
brenna undir strongu eftirliti.

Mismunandi gerdir votra og

purra adsogsadferda med ‘

blondum af avirkum |

vidarkolum, hlédakoksi, kalk- |

og kalksteinslausnum i

fastbeds-, hreyfibeds- eda

svifbedsbrennsluofnum:

— fastbedsbrennsluofn, adsog <2 Har | Fjarleeging leifa, mikil rymisporf.

med avirkum vidarkolum eda (0,1 ng TE/m3) stofnkostnadur,

hlédakoksi; og rekstrar-
kostnadur i

| medallagi.

— svifbedsbrennsluofn med

| beinflaedi- eda hringfledi ad
vidbattum avirkum koks/kalk-
eda kalksteinslausnum og
duksia par & eftir.

Viobeett HzOz s

<10
(0,1 ng TE/m”)

<2-5
(0,1 ng TE/m®)

T Lagur stofn-

| kostnadur,

i rekstrarkostn-

‘ adur i medallagi

Lagur
stofnkostnadur,
lagur rekstrar-
kostnadur

Fjarleging leifa

a/ Eftirstandandi dtstreymi samanborid vid rekstur 4n hreinsunar.
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Management options Emission level | Estimated Management risks
(%) costs

- Electrostatic precipitation. | Medium Use at a temperature of 450°C;
efficiency promotion of the de novo synthesis of

PCDD/F possible, higher NOy
emissions, reduction of heat recovery.

Catalytic oxidation. i Use at temperatures of 800-1000°C.
Separate gas phase abatement
necessary.

Gas quenching.

High-performance adsorption
unit with added activated
charcoal particles
(electrodynamic venturi).

Selective catalytic reduction | High in- NO, reduction if NH; is added; high f
(SCR). | vestment space demand, spent catalysts and
and low residues of activated carbon (AC) or
operating lignite coke (ALC) may be disposed
costs of, catalysts can be reprocessed by

manufacturers in most cases, AC and
ALC can be combusted under strictly |
controlled conditions.

Different types of wet and dry
adsorption methods with
mixtures of activated charcoal,
open-hearth coke, lime and
limestone solutions in fixed bed,
moving bed and fluidized bed [ g

reactors:
- Fixed bed reactor, adsorption | <2 High in- Removal of residuals; high demand of
with activated charcoal or open- | (0.1 ng TE/m®) | vestment, space.
hearth coke; and medium |
operating ‘
| costs
- Entrained flow or circulating | <10 Low in- Removal of residuals. i
fluidized bed reactor with added | (0.1 ng TE/m®) | vestment, l
activated coke/lime or limestone medium ‘
solutions and subsequent fabric | operating ‘
filter. costs
| Addition of H,0,. <2-5 | Low in- |
(0.1 ng TE/m’) | vestment, |
| low operat- l
| ing costs ‘

a/ Remaining emission compared to unreduced mode.
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21.

22.

23.

25.

Brennsluofnar fyrir drgang frd heilbrigdisstofnunum geta verid meginupptok PCDD/F { morgum
1ondum. Viss drgangur frd heilbrigdisstofnunum, svo sem likamshlutar, séttmengadur trgangur,
nalar, bléd, bl6dvokvi og frumuhemjandi efni, eru medhondlud sem sérstakt form spilliefna en
annar urgangur heilbrigdisstofnana er oft brenndur { lotum 4 stadnum. Brennsluofnar sem starf-
reektir eru { lotum geta uppfyllt somu kréfur vardandi minnkun & PCDD/F og adrir sorpbrennslu-
ofnar.

Adilar kunna ad vilja taka upp pd stefnu ad studla ad brennslu heimilisirgangs og trgangs fra heil-
brigdisstofnunum { stérum svadisbundnum brennslustédvum frekar en { smerri brennslustodvum.
Pannig geti beiting bestu faanlegrar tekni ordid hagkvemari.

Medhondlun leifa frd afgashreinsunarferlum. Olikt 6sku tir brennsluofnum innihalda pessar leifar
tiltolulega mikid magn af pungmdlmum, lifrenum mengunarefnum (par med toldum PCDD/F-
efnum), klérsambondum og brennisteinssambondum. Gott eftirlit verdur pvi ad vera med forgun
peirra. Sérstaklega myndast mikid magn af sirum og mengudum fljétandi drgangi pegar vothreinsi-
btinadar er notadur. Nokkrar sérstakar medhondlunaradferdir eru til, svo sem:

(a) efnahvatamedhondlun ryks ur diksium vid ldgan hita og surefnisskort;

(b) hreinsun ddksiuryks med 3-R adferdinni (dtdreetti pungmalma med syrum og eyding lifrenna
efna med brennslu);

(c) glerjun diksiuryks;

(d) frekari adferdir til fastbindingar; og

(e) notkun plasmatakni.

. Varmaferli i mdlmionadi.
24.

Akvedin vinnsluferli i malmidnadi kunna ad vera mikilveg eftirstandandi upptok PCDD/F-tit-

streymis.

Petta eru:

(a) frumvinnsla { jarn- og stdlidnadi (t.d. malmbraedsluofnar, sindurverksmidjur, jarngrytiskilu-
gerd);

(b) endurvinnsla { jarn- og stdlidnadi; og

(c) frum- og endurvinnsluidnadur annarra éjarnkennda méalma (framleidsla kopars).

Yfirlit yfir adgerdir til ad takmarka PCDD/F-itstreymi { malmionadi er ad finna { toflu 2.

Med pvi ad beita ttstreymistakmarkandi adgerdum { mdlmvinnslu- og medhondlunarverksmidjum

sem losa PCDD/F er hegt ad uppfylla krofur um ad hamarksitstreymisstyrkur sé minni en 0,1 ng

TE/m? (ef rdmmalsstraumur afgass > 5000 m3/klst.).
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. Medical waste incinerators may be a major source of PCDD/F in many countries. Specific med-

ical wastes such as human anatomical parts, infected waste, needles, blood, plasma and cytostat-
ica are treated as a special form of hazardous waste, while other medical wastes are frequently
incinerated on-site in a batch operation. Incinerators operating with batch systems can meet the
same requirements for PCDD/F reduction as other waste incinerators.

Parties may wish to consider adopting policies to encourage the incineration of municipal and med-
ical waste in large regional facilities rather than in smaller ones. This approach may make the
application of BAT more cost-effective.

. The treatment of residuals from the flue-gas cleaning process. Unlike incinerator ashes, these resid-

uals contain relatively high concentrations of heavy metals, organic pollutants (including PCDD/F),

chlorides and sulphides. Their method of disposal, therefore, has to be well controlled. Wet scrub-

ber systems in particular produce large quantities of acidic, contaminated liquid waste. Some spe-

cial treatment methods exist. They include:

(a) The catalytic treatment of fabric filter dusts under conditions of low temperatures and lack of
oxygen;

(b) The scrubbing of fabric filter dusts by the 3-R process (extraction of heavy metals by acids
and combustion for destruction of organic matter);

(c) The vitrification of fabric filter dusts;

(d) Further methods of immobilization; and

(e) The application of plasma technology.

Thermal processes in the metallurgical industry

Specific processes in the metallurgical industry may be important remaining sources of PCDD/F
emissions.

These are:

(a) Primary iron and steel industry (e.g. blast furnaces, sinter plants, iron pelletizing);

(b) Secondary iron and steel industry; and

(c) Primary and secondary non-ferrous metal industry (production of copper).

PCDD/F emission control measures for the metallurgical industries are summarized in table 2.
Metal production and treatment plants with PCDD/F emissions can meet a maximum emission
concentration of 0.1 ng TE/m? (if waste gas volume flow > 5000 m3/h) using control measures.
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Tafla 2: Minnkun 4 utstreymi PCDD/F i malmidnadi.
|
. . é Magn utblasturs Aztladur Ahztta
Kostir sem fyrir hendi eru (%) a/ Kostnadur
Sindurverksmiojur
1. stigs adgerdir:
— bestun a skilvirkni eda umlikning Lagur Ekki 100%
feeribanda sem flytja sindur; framkvamanlegt
| — endurhringrasun utblasturs, t.d. 40 Lagur

ltstreymislagmorkud sindrun (EOS,
emission optimized sintering) til a0 minnka
fleedi utblasturs um 35% (minni kostnadur
vid frekari 2. stigs adgerdir vegna minna
afgasflaedis), vinnslugeta 1 milljon Nm*/klst;

2. stigs adgeroir:
|~ rafstoduitfelling + sameindasia;

e bléndu kalksteins/avirks kolefnis beett vid;

Hagadahreinsibunadur - starfandi verksmidja
AIRFINE (Voest Alpine Stahl Linz) sidan

| 1993 fyrir 600 000 Nm'/klst.; 6nnur [
| verksmidja radgerd i Hollandi (Hoogoven) |
| ario 1998.

Skilvirkni i medallagi

Mikil skilvirkni
(0,1 ng TE/m®)

Mikil skilvirkni
minnkun utstreymis
nidur i 0,2-0,4
ngTE/m’

[ medallagi

[ medallagi

I medallagi

Na meetti 0,1ng
TE/m® med meiri
orkuporf, slikur
bunadur er hvergi
starfreektur.

Vinnsla malma annarra en jarns (t.d.
kopars)

1. stigs adgeroir:

— forflokkun brotamalms, sneitt hja

adféngum eins og brotamalmi, sem |
inniheldur plastefni eda PVC, fjarleging |
hadar og notkun klorlausra einangrunarefna; |

2. stigs adgerdir:

- snoggkeling heits afgass;

— notkun surefnis eda surefnisbztts lofts vid
brennslu, surefnisinnspyting inn i Kupel-ofn
(til a0 na fram fullkomnum bruna og
lagmarka magn afgass);

— fastbedsbrennsluofn (fixed bed reactor)
eda loftstraumssvifbedsbrennsluofn
(fluidized jet stream reactor) med adsogun
med avirkum vidarkolum eda hldéoakoksryki;

— hvotud oxun; og

— stytting viOverutima a kritisku hitasvaedi
afgaskerfisins.

Mikil skilvirkni

5-7 .
(1,5-2 ng TE/m’)

(0,1 ng TE/m®)

(0,1 ng TE/m®)

Lagur

Lagur

Har

Har
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- Reduction of residence time in the critical region of |
temperature in the waste gas system. ‘

271 Nr
Table 2: Emission reduction of PCDD/F in the metallurgical industry
Management options Emission level | Estimated | Management ‘
- (%)¥ costs risks
| Sinter plants
Primary measures:
- Optimization/encapsulation of sinter conveying ! Low Not 100%
belts; : achievable
- Waste gas recirculation e.g. emission optimized 40 ‘ Low
sintering (EOS) reducing waste gas flow by ca. 35%
| (reduced costs of further secondary measures by the

reduced waste gas flow), cap. 1 million Nm’/h;

\
Secondary measures: ‘
- Electrostatic precipitation + molecular sieve; ‘ Medium Medium |

i efficiency |

| I
- Addition of limestone/activated carbon mixtures; High efficiency | Medium ‘

| (0.1 ng TE/m®)
- High-performance scrubbers - existing installation: | High efficiency | Medium ' 0.1 ng TE/m®
AIRFINE (Voest Alpine Stahl Linz) since 1993 for 600 emission | could be
000 Nm“/h; second installation planned in the reduction to | reached with
Netherlands (Hoogoven) for 1998. 0.2-0.4 ng | higher energy

TE/m’ j demand; no
| existing instal-
) | | lation.

\
Non-ferrous production (e.g. copper) I
Primary measures:
- Pre-sorting of scrap, avoidance of feed material Low
like plastics and PVC-contaminated scrap, stripping of | ;
coatings and use of chlorine-free insulating materials; | [

i |
Secondary measures:
- Quenching the hot waste gases; | High efficiency Low
- Use of oxygen or of oxygen-enriched air in firing, 5.7 High
oxygen injection in the shaft kiln (providing complete (1.5-2ng (
combustion and minimization of waste gas volume); TE/m3) ‘
- Fixed bed reactor or fluidized jet stream reactor by ‘ (0.1 ng TE/m®) High |
adsorption with activated charcoal or open-hearth coal !
dust;
- Catalytic oxidation; and - (0.1ng TE/m®) High

.21
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Magn qtblasturs Aztladur Ahzetta

Kostir sem fyrir hendi eru (%) o Kostnadur

Jarn- og stalframleiosla

1. stigs adgerdir:

— hreinsa oliu af brotamalmi adur en honum Lagur Nota parf leysiefni.
er hladid i framleidsluker;

— fjarleegja lifren fylgiefni svo sem oliur, Lagur \
fleyti, feiti, malningu og plastefni tr i
adfangahreinsun; ‘

' — minnka hatt edlisrammal afgass; [ medallagi

— adskilja s6fnun og medhondlun utstreymis Lagur
fra hledslu og losun;

2. stigs adgerdir:

| — adskilja s6fnun og medhondlun utstreymis Lagur
fra hledslu og losun; og

| — nota diksiu samfara innspytingu koks. <1 : [ medallagi

Endurvinnsla als

1. stigs adgerdir:

— fordast notkun haldgenadra efna | Lagur
(hexakloretans);

— fordast smuroliur sem innihalda klor (t.d. Lagur
klorad parafin); og

— hreinsa og flokka ohreinan brotamalm, t.d.
med hreinsun oliuhudar af svarfi og purrkun,
adgreiningu med fellingu/fleytingu og
hringiduadgreiningu;

2. stigs adgerdir:

— eins preps eda margprepa duksia med <1 [ medallagi/mikil
aukinni virkni vegna innspytingar (0,1 ng TE/m®)
kalksteins/avirks kolefnis fyrir framan siuna;

- lagmorkun og sérflutningur og hreinsun 4 I meoallagi/mikil
afgasi med mismunandi mengunarefnum;

— fordast ad rykagnir falli ur afgasinu og [ medallagi/mikil
studla ad pvi ad afgasio fari hratt { gegnum |
kritiska hitastigssve0id; og ‘

— baett formedferd a brotamalmi Gr [ medallagi/mikil
alteeturum med pvi ad nota

adgreiningaradferdir med fellingu/fleytingu
og hringiduadgreiningu til steerdarflokkunar.

a/ Eftirstandandi utstreymi samanborid vid rekstur dn hreinsunar.
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! Management options Emission level | Estimated | Management
(%) costs risks

Iron and steel production

Primary measures:

- Cleaning of the scrap from oil prior to charging of Low Cleaning

production vessels; solvents have
to be used.

- Elimination of organic tramp materials such as oils, Low

emulsions, greases, paint and plastics from feedstock }

cleaning;

- Lowering of the specific high waste gas volumes; Medium

- Separate collection and treatment of emissions Low

from loading and discharging;

Secondary measures:

- Separate collection and treatment of emissions Low
from loading and discharging; and |

- Fabric filter in combination with coke injection. | <1 |  Medium

Secondary aluminium production

Primary measures:

- Avoidance of halogenated material Low
(hexachloroethane);
- Avoidance of chlorine-containing lubricants (for Low

instance chlorinated paraffins); and
- Clean-up and sorting of dirty scrap charges, e.g. by
swarf decoating and drying, swim-sink separation

techniques and whirling stream deposition;

Secondary measures:

- Single- and multi-stage fabric filter with added <1 Medium/
activation of limestone/ activated carbon in front of the | (0.1 ng TE/m”®) high
filter; I
- Minimization and separate removal and purification Medium/
of differently contaminated waste gas flows; high
- Avoidance of particulate deposition from the waste | | Medium/
gas and promotion of rapid passing of the critical ‘ high
temperature range; and | ‘
\ 3
- Improved pretreatment of aluminium scrap ! | Medium/ |
shredders by using swim-sink separation techniques and ] high

grading through whirling stream deposition.

|
= R

a/ Remaining emission compared to unreduced mode.
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Sindurverksmidjur.

26.

2%

28.

Melingar { sindurverksmidjum { jarn- og stalidnadi hafa yfirleitt leitt { 1j6s PCDD/F-ttstreymi 4
bilinu 0.4 til 4 ng TE/m>. Stok maling vid eina verksmidju 4n nokkurra Gstreymistakmarkandi
adgerda leiddi 1 1j6s 43 ng TE/m? ttstreymisstyrk.
Hal6genud efnasambond geta valdid myndun PCDD/F ef pau berast til sindurverksmidja med
adfongum (koksgrus, saltinnihaldi { malmgrytinu) og { vidbattum, endurnyttum efnum, (t.d. eld-
had (millscale): hvitt ryd sem myndast pegar heitar valsadar stilplotur byrja ad kélna), ryki fra
gufum dr malmbradsluofnum, siuryki og edju sem verdur til vid medhondlun frarennslis). Engu
ad sidur eru — eins og 1 sorpbrennslu — engin bein sjdanleg tengsl milli klérinnihalds adfanganna
og PCDD/F-iitstreymis. Videigandi adgerdir geetu verid ad fordast notkun mengadra afgangsefna
og ad hreinsa olfu og fitu af eldhdd (millscale) 4dur en hiin er sett i sindurverksmidjuna.

Skilvirkustu minnkun 4 PCDD/F-ttstreymi md nd fram med pvi ad tvinna saman ymsar 2. stigs

adgerdir. Demi:

(a) endurhringrasun afgass dregur verulega ir PCDD/F-ttstreymi. Enn fremur minnkar afgasfladid
umtalsvert og par med kostnadur vid uppsetningu hvers konar rérendahreinsikerfa (end-of-pipe
control systems) til vidbotar;

(b) uppsetning diksia (i sumum tilfellum samtvinnad rafstoduskiljum) eda rafstoduskilja med
innspytingu blandads dvirks kolefnis/hl6dakola/kalksteinsblanda inn { afgasid;

(c) proadar hafa verid hreinsiadferdir sem fela { sér forkalingu afgass, dtskolun med hdafkasta-
hreinsun og adskilnadi med dropaiitfellingu. Utstreymi md nd nidur 1 0,2 til 0,4 ng TE/m3. Med
bvi ad bazta videigandi adsogsefnum vid, svo sem brinkolakoksi/kolagris, mé nd dstreymis-
styrknum nidur { 0,1 ng TE/m?.

Frum- og endurvinnsla kopars.

29.

30.

Starfandi verksmidjur til frum- og endurvinnslu kopars geta eftir hreinsun 4 afgasi ndd PCDD/F-

titstreymismagni frd faeinum pikégrommum til 2 ng TE/m?. Stakur koparbradsluofn losadi allt ad

29 ng TE/m? af PCDD/F 4dur en gerdar voru endurbatur 4 mylsnu. Almennt liggur magn PCDD/F-

ttstreymis frd pessum verksmidjum 4 breidu bili vegna hins mikla munar 4 hrdefnum sem eru notud

{ hina ymsu mylsnu og framleidsluadferdum.

Almennt eru eftirfarandi adgerdir hentugar til ad draga tr PCDD/F-ttstreymi:

(a) forflokkun brotamalms;

(b) formedhondlun brotamdlms, t.d. hreinsun plast- og PVC-htdar, formedhondlun drgangskapla
med koldum/vélrenum adferdum eingdngu;

(c) snoggkeling heits afgass (med varmanytingu) til ad stytta vidverutima 4 kritiska hitastigssvad-
inu { afgaskerfinu;

(d) notkun strefnis eda strefnisbaetts lofts vid brennslu, eda sdrefnisinnspytingu inn { Kupelofn (til
ad nd fram fullkomnum bruna og ldgmarka magn afgass);

(e) adsog 1 fastbedsbrennsluofni (fixed bed reactor) eda loftstraumssvifbedsbrennsluofni (fluidized
Jjet stream reactor) med avirkum vidarkolum eda hlédakoksryki;

(f) hvotud oxun.

Stdlframleidsla.

31.

32.

PCDD/F-ttstreymi frd Bessemer stalbredslum (adferd par sem lofti er blasid gegnum brddid jarn
til ad brenna burt kolefni og annan sora) og frd hvolfbredsluofnum med heitum loftblestri, raf-
bradsluofnum og ljésbogaofnum til ad breda steypujarn er talsvert minna en 0,1 ngTE/m’.
Utstreymi PCDD/F er meira frd sniiningsofnum (braedsla steypujdrns) og ofnum med koldum loft-
blaestri.

Ljésbogaofnar sem notadir eru vid endurvinnslu stdls geta ndd ttstreymisstyrk sem er minni en 0,1
ngTE/m? ef eftirfarandi adferdum er beitt:

(a) adskilinni s6fnun udtstreymis fra hledslu og losun;

(b) notkun duksiu eda rafstoduskilju samfara koksinnspytingu.
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Sinter plants

26.

27+

28.

Measurements at sinter plants in the iron and steel industry have generally shown PCDD/F emis-
sions in the range of 0.4 to 4 ng TE/m’. A single measurement at one plant without any control
measures showed an emission concentration of 43 ng TE/m°.
Halogenated compounds may result in the formation of PCDD/F if they enter sinter plants in the
feed materials (coke breeze, salt content in the ore) and in added recycled material (e.g. millscale,
blast furnace top gas dust, filter dusts and sludges from waste water treatment). However, simi-
larly to waste incineration, there is no clear link between the chlorine content of the feed materi-
als and emissions of PCDD/F. An appropriate measure may be the avoidance of contaminated
residual material and de-oiling or degreasing of millscale prior to its introduction into the sinter
plant.

The most effective PCDD/F emission reduction can be achieved using a combination of different

secondary measures, as follows:

(a) Recirculating waste gas significantly reduces PCDD/F emissions. Furthermore, the waste gas
flow is reduced significantly, thereby reducing the cost of installing any additional end-of-pipe
control systems;

(b) Installing fabric filters (in combination with electrostatic precipitators in some cases) or elec-
trostatic precipitators with the injection of activated carbon/open-hearth coal/limestone mix-
tures into the waste gas;

(c) Scrubbing methods have been developed which include pre-quenching of the waste gas, leach-
ing by high-performance scrubbing and separation by drip deposition. Emissions of 0.2 to 0.4
ng TE/m? can be achieved. By adding suitable adsorption agents like lignite coal cokes/coal
slack, an emission concentration of 0.1 ng TE/m? can be reached.

Primary and secondary production of copper

29.

30.

Existing plants for the primary and secondary production of copper can achieve a PCDD/F emis-

sion level of a few picograms to 2 ng TE/m?® after flue-gas cleaning. A single copper shaft fur-

nace emitted up to 29 ng TE/m* PCDD/F before optimization of the aggregates. Generally, there

is a wide range of PCDD/F emission values from these plants because of the large differences in

raw materials used in differing aggregates and processes.

Generally, the following measures are suitable for reducing PCDD/F emissions:

(a) Pre-sorting scrap;

(b) Pretreating scrap, for example stripping of plastic or PVC coatings, pretreating cable scrap
using only cold/mechanical methods;

(c) Quenching hot waste gases (providing utilization of heat), to reduce residence time in the crit-
ical region of temperature in the waste gas system;

(d) Using oxygen or oxygen-enriched air in firing, or oxygen injection in the shaft kiln (provid-
ing complete combustion and minimization of waste gas volume);

(e) Adsorption in a fixed bed reactor or fluidized jet stream reactor with activated charcoal or
open-hearth coal dust; and

(f) Catalytic oxidation.

Production of steel

31.

32

PCDD/F emissions from converter steelworks for steel production and from hot blast cupola fur-
naces, electric furnaces and electric arc furnaces for the melting of cast iron are significantly lower
than 0.1 ng TE/m3. Cold-air furnaces and rotary tube furnaces (melting of cast iron) have higher
PCDD/F emissions.

Electric arc furnaces used in secondary steel production can achieve an emission concentration
value of 0.1 ng TE/m? if the following measures are used:

(a) Separate collection of emissions from loading and discharging; and

(b) Use of a fabric filter or an electrostatic precipitator in combination with coke injection.
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33.

Adfong til 1j6sbogaofna innihalda oft olfur, fleyti eda feiti. Almennar 1. stigs adgerdir til ad draga
ir PCDD/F-ttstreymi gaetu verid flokkun, oliuhreinsun og afthiidun brotamalma, sem kunna ad inni-
halda plast, gdmmi, malningu, litarefni og hjalparefni til hitaherslu (vulcanizing additives).

Breedsluverksmidjur i endurvinnsluionadi dls.

34.

35.

37.

38.

39.

PCDD/F-titstreymi fra bredsluverksmidjum { endurvinnsluidnadi 4ls er 4 bilinu 0,1 til 14 ng TE/m?.
Petta magn er hdd gerd myslnu, efnunum sem notud eru og peim adferdum sem notadar eru vid
afgashreinsun.

[ stuttu mdli ma segja ad eins preps og fjolprepa diksiur ad vidbzttum kalksteini/dvirku kol-
efni/arinkolum fyrir framan sfuna ndi utstreymisstyrk { 0,1 ng TE/m?, med 99% skilvirkni.

. Huga @tti einnig ad eftirfarandi Grredum:

(a) a0 lagmarka og fjarlegja og hreinsa med adskildum hetti afgasstrauma sem innihalda mismun-
andi mengunarefni;

(b) a0 fordast utfellingu rykagna r afgasinu;

(c) ad fara hratt { gegnum kritiska hitastigssvadid;

(d) ad baeta forflokkun brotadls (dlspzenis) fra teturum med adgreiningu med fellingu/fleytingu og
sterdarflokkun med hringiduadgreiningu; og

(e) ad bata forhreinsun brotadls med hreinsun og purrkun 4 oliuhidudu svarfi.

Kostir (d) og (e) eru mikilvaegir vegna pess ad 6liklegt er ad nitima fledislaus bredslutekni (sem

sneidir hja fledi halidsalta) geti unnid pann liggedabrotamalm, sem hagt er ad setja { sninings-

ofna.

Umradur vardandi endurskodun 4 fyrri tilmalum um ad hatta notkun hexakléretans { dlidnadi {

afongum eru hafnar innan ramma samningsins um verndun hafrymis Nordaustur-Atlantshafsins.

Bradina ma medhondla med tekni af haesta gaedaflokki, t.d. med nitur-/klérblondum { hlutfollunum
milli 9:1 og 8:2, gasinnspytingarbinadi fyrir 6rfina dreifingu og med niturskolun fyrir og eftir og
fituleysingu { lofttemi. Med nitur-/klérblondum meldist styrkur PCDD/F-ttstreymis um pad bil
0,03 ng TE/m? (samanborid vid >1 ng TE/m? ef medhondlun fér fram med kléri eingdngu). Kiér
er naudsynlegt til ad fjarlegja magnesium og onnur 6@skileg efni.

C. Brennsla jardefnaeldsneytis { kotlum veitustofnana og ionfyrirteekja.

40.

41.

42.

Vid brennslu jardefnaeldsneytis { kotlum veitustofnana og idnfyrirtekja (varmageta >50 MW) mun
beatt orkunyting og orkusparnadur leida til minnkunar & losun allra mengunarefna vegna minni elds-
neytisparfa. Petta mun einnig leida til minni PCDD/F-losunar. Ekki veri fjarhagslega hagkvaemt
ad fjarlegja klor dr kolum eda olfu, en préunin { att til gaskynntra stodva mun studla ad pvi ad
PCDD/F-ttstreymi fra pessum atvinnuvegi minnki.

Astzda er til ad benda 4 ad ttstreymi PCDD/F myndi aukast til muna ef tdrgangsefnum (seyru,
drgangsoliu, gimmilrgangi o.s.frv.) veri bett { eldsneytid. Brennsla trgangsefna sem orkugjafa
@tti adeins ad fara fram { stodvum, sem hafa yfir ad rdda afgashreinsikerfi sem minnkar magn
PCDD/F 4 mjog skilvirkan hétt (svo sem lyst er i kafla A hér ad framan).

Beiting tekniadferda til ad draga ur Utstreymi 4 nituroxidum, brennisteinsdioxidi og rykognum ur
afgasinu geta einnig minnkad PCDD/F-ttstreymi. Skilvirkni PCDD/F-minnkunar verdur mismun-
andi frd einni verksmidju til annarrar pegar slikum adferdum er beitt. Rannsoknir & préun tekni til
a0 fjarlegja PCDD/F eru 1 gangi, en par til slikar taekniadferdir standa atvinnuvegunum til boda er
ekki hagt ad tilgreina bestu faanlegu teekni sem beinist sérstaklega ad pvi ad fjarlegja PCDD/F.

. Brennsla d heimilum.
. Pattur bunadar til brennslu 4 heimilum 1 heildardtstreymi & PCDD/F er ekki jafnumtalsverdur ef

vidurkennt eldsneyti er notad 4 réttan hatt. Auk pess getur ordid mikill munur 4 dtstreymi milli
landssvada vegna tegundar og gada eldsneytisins, fjolda brennslustédva innan tiltekins svadis og
notkunar peirra.
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The feedstock to electric arc furnaces often contains oils, emulsions or greases. General primary
measures for PCDD/F reduction can be sorting, de-oiling and de-coating of scraps, which may
contain plastics, rubber, paints, pigments and vulcanizing additives.

Smelting plants in the secondary aluminium industry

34.

35.

36.

37.

40.

41.

42.

43.

PCDD/F emissions from smelting plants in the secondary aluminium industry are in the range of
approximately 0.1 to 14 ng TE/m>. These levels depend on the type of smelting aggregates, mate-
rials used and waste gas purification techniques employed.

In summary, single- and multi-stage fabric filters with the addition of limestone/activated car-
bon/open-hearth coal in front of the filter meet the emission concentration of 0.1 ng TE/m?, with
reduction efficiencies of 99%.

The following measures can also be considered:

(a) Minimizing and separately removing and purifying differently contaminated waste gas flows;

(b) Avoiding waste gas particle deposition;

(c) Rapidly passing the critical temperature range;

(d) Improving the pre-sorting of scrap aluminium from shredders by using swim-sink separation
techniques and grading through whirling stream deposition; and

(e) Improving the pre-cleaning of scrap aluminium by swarf decoating and swarf drying.

Options (d) and (e) are important because it is unlikely that modern fluxless smelting techniques

(which avoid halide salt fluxes) will be able to handle the low-grade scrap that can be used in

rotary kilns.

. Discussions are continuing under the Convention for the Protection of the Marine Environment of

the North-east Atlantic regarding the revision of an earlier recommendation to phase out the use
of hexachloroethane in the aluminium industry.

. The melt can be treated using state-of-the-art technology, for example with nitrogen/chlorine mix-

tures in the ratio of between 9:1 and 8:2, gas injection equipment for fine dispersion and nitrogen
pre- and post-flushing and vacuum degreasing. For nitrogen/chlorine mixtures, a PCDD/F emis-
sion concentration of about 0.03 ng TE/m? was measured (as compared to values of > 1 ng TE/m?
for treatment with chlorine only). Chlorine is required for the removal of magnesium and other
undesired components.

Combustion of fossil fuels in utility and industrial boilers

In the combustion of fossil fuels in utility and industrial boilers (>50 MW thermal capacity),
improved energy efficiency and energy conservation will result in a decline in the emissions of
all pollutants because of reduced fuel requirements. This will also result in a reduction in PCDD/F
emissions. It would not be cost-effective to remove chlorine from coal or oil, but in any case the
trend towards gas-fired stations will help to reduce PCDD/F emissions from this sector.

It should be noted that PCDD/F emissions could increase significantly if waste material (sewage
sludge, waste oil, rubber wastes, etc.) is added to the fuel. The combustion of wastes for energy
supply should be undertaken only in installations using waste gas purification systems with high-
ly efficient PCDD/F reduction (described in section A above).

The application of techniques to reduce emissions of nitrogen oxides, sulphur dioxide and partic-
ulates from the flue gas can also remove PCDD/F emissions. When using these techniques,
PCDD/F removal efficiencies will vary from plant to plant. Research is ongoing to develop
PCDD/F removal techniques, but until such techniques are available on an industrial scale, no best
available technique is identified for the specific purpose of PCDD/F removal.

Residential combustion

The contribution of residential combustion appliances to total emissions of PCDD/F is less sig-
nificant when approved fuels are properly used. In addition, large regional differences in emis-
sions can occur due to the type and quality of fuel, geographical appliance density and usage.
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Heimilisarnar hafa verra Gtbrunahlutfall kolvetna { eldsneyti og afgasi en stérar brennslustodvar.
Petta 4 einkum vid ef notad er fast eldsneyti svo sem vidur og kol med PCDD/F-utstreymisstyrk a
bilinu 0,1 til 0,7 ng TE/m>.

Brennsla umbudaefnis sem bett er vid fast eldsneyti eykur PCDD/F-ttstreymi. Jafnvel p6tt pbad sé
bannad { sumum londum kann brennsla 4 rusli og umbtdum ad eiga sér stad 4 einkaheimilum.
Vegna aukins kostnadar vid sorphreinsun verdur ad ganga ut fra pvi ad heimilissorp sé brennt {
brennslubinadi 4 heimilum. Notkun vidar ad vidbattum umbuidairgangi getur leitt til aukningar 4
PCDD/F-ttstreymi tir 0,06 ng TE/m? { 8 ng TE/m? (midad vid 11% Oz ad raimmali). Pessar nidur-
stodur hafa verid stadfestar med kénnunum i ymsum 16ndum par sem allt ad 114 ng TE/m?® (midad
vid 13% sudrefni ad rimmali) meldist { afgasi frd brennsluofnum til heimilisnota par sem urgangs-
efnum var brennt.

Utstreymi frd binadi til brennslu 1 heimahisum ma minnka med pvi ad takmarka adfangsefni vid
higadaeldsneyti og fordast ad brenna trgang, haldgenud plastefni og onnur efni. Aztlanir um
upplysingamidlun til almennings sem beinast ad kaupendum/notendum bunadar til brennslu 4 heim-
ilum geta skilad gédum drangri vid ad nd pessu markmidi.

Brennslubinadur fyrir eldivio (<50 MW afkastageta).

. Nidurstodur meelinga 4 vidarbrennsluofnum gefa til kynna ad PCDD/F-ttstreymi geti verid meira

en 1,0 ng TE/m? { afgasi, einkum pegar skilyrdi til Gtbruna eru 6heppileg og/eda pegar efnin sem
eru brennd innihalda meira magn klérefnasambanda en venjulegur 6medhondladur vidur. Heildar-
styrkur kolefnis f afgasi er visbending um 6fullkominn bruna. Fundist hefur fylgni milli Gtstreymis
kolménoxids, dtbrunageda og PCDD/F-ttstreymis. Nokkur demi um ttstreymisstyrk og dtsteym-
isstudla fyrir vidarbrennsluofna er ad finna { toflu 3.

Tafla 3: Magntengdur utstreymisstyrkur og ttstreymisstudlar fyrir vidarbrennsluofna.

Eldsne);t; Ots treymisstyrkur Utstreymis- 1 I'Jtstreymis-
(ng TE/m’) (nsgtl';"filu/ﬂg) | (sn:;?(;lll)

Nattarulegur vidur (beyki) 0,02 -0,10 H 0,23-1,3 12 - 707 ]
Nattarulegt vidarkurl ur skdgi 0,07 -0,21 0,79 - 2,6 43 - 140
Spoénaplétur 0,02 - 0,08 0,29-0,9 16 - 50
Urgangsvidur ar péttbyli 2,7-144 \ 26-173 1400 - 9400
HeimilisGrgangur 114 [ 3230
; Vidarkol 0,03

48. Samanborid vid brennslu eldividar, sem ekki er urgangsvidur, leidir brennsla trgangsvidar fra

péttbyli (nidurrifstimburs) { hreyfiristum til tiltolulega mikils ttstreymis 4 PCDD/F. 1. stigs adgerd
til ad draga Ur dtstreymi er ad fordast notkun medhondlads udrgangsvidar { vidarbrennsluofnum.
Brennsla medhondlads vidar @tti adeins ad eiga sér stad { brennsluofnum sem eru Gtbunir videig-
andi afgashreinsibtinadi til ad halda PCDD/F-ttstreymi { lagmarki.
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44. Domestic fireplaces have a worse burn-out rate for hydrocarbons in fuels and waste gases than

large combustion installations. This is especially true if they use solid fuels such as wood and coal,
with PCDD/F emission concentrations in the range of 0.1 to 0.7 ng TE/m?.

45. Burning packing material added to solid fuels increases PCDD/F emissions. Even though it is pro-

hibited in some countries, the burning of rubbish and packing material may occur in private house-
holds. Due to increasing disposal charges, it must be recognized that household waste materials
are being burned in domestic firing installations. The use of wood with the addition of waste pack-
ing material can lead to an increase in PCDD/F emissions from 0.06 ng TE/m? (exclusively wood)
to 8 ng TE/m? (relative to 11% Oz by volume). These results have been confirmed by investiga-
tions in several countries in which up to 114 ng TE/m? (with respect to 13% oxygen by volume)
was measured in waste gases from residential combustion appliances burning waste materials.

46. The emissions from residential combustion appliances can be reduced by restricting the input mate-

rials to good-quality fuel and avoiding the burning of waste, halogenated plastics and other mate-
rials. Public information programmes for the purchasers/operators of residential combustion appli-
ances can be effective in achieving this goal.

Firing installations for wood (<50 MW capacity)

47. Measurement results for wood-firing installations indicate that PCDD/F emissions above 0.1 ng

TE/m?* occur in waste gases especially during unfavourable burn-out conditions and/or when the
substances burned have a higher content of chlorinated compounds than normal untreated wood.
An indication of poor firing is the total carbon concentration in the waste gas. Correlations have
been found between CO emissions, burn-out quality and PCDD/F emissions. Table 3 summarizes
some emission concentrations and factors for wood-firing installations.

Table 3: Quantity-related emission concentrations and factors for wood-firing installations

‘ Emission Emission factor | Emission factor
Fuel concentration (ng TE/kg) (ng/GJ)
(ng TE/m") )

Natural wood (beech tree) 0.02-0.10 023-13 12-70
| Natural wood chips from forests 0.07-0.21 0.79-2.6 43-140
' Chipboard 0.02 - 0.08 029-09 16-50
| Urban waste wood } 2.7-144 26-173 1400-9400
| Residential waste ; 114 3230
w Charcoal 0.03 -

48. The combustion of urban waste wood (demolition wood) in moving grates leads to relatively high

PCDD/F emissions, compared to non-waste wood sources. A primary measure for emission reduc-
tion is to avoid the use of treated waste wood in wood-firing installations. Combustion of treated
wood should be undertaken only in installations with the appropriate flue-gas cleaning to mini-
mize PCDD/F emissions.
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Taeknilegar adferdir til ad draga vr ttstreymi PAH-efna.
Koksframleidsla.

Vid framleidslu 4 koksi losna PAH-efni ut { andrimsloftid adallega:

(a) pegar ofninn er hladinn um hledsluopin;

(b) pegar leki verdur vid ofnhurdir, uppstreymisror og lok 4 hledsluopum; og

(c) vid temingu koksofna og kalingu koksins.

Magn bensé(a)pyrens (BaP) er talsvert mismunandi eftir einstokum utstreymisstodum { koks-
ofnastdu. Mesta BaP magnid finnst ofan 4 ofnast@dunni og { nasta ndgrenni vid hurdir pess.

Draga md ur PAH-efnum frd koksframleidslu med teknilegum umbétum { starfandi sampattum
jarn- og stalverksmidjum. Pad gati haft 1 for med sér ad gomlum koksofnastedum yrdi lokad eda
par leystar af h6lmi sem og almennan samdratt { koksframleidslu, til demis med pvi ad hvetja til
aukinnar notkunar hdgadakola vid stdlframleidslu.

. Aztlun til ad draga tir PAH-efnum i koksverksmidjum tti ad fela { sér eftirfarandi teknilegar

adgerdir:
(a) vid hledslu koksofna:
— a0 draga Uur ttstreymi rykagna vid hledslu kola fra kolageymslu i hledsluvagna;

— ad nota lokud kerfi vid flutning kola pegar forhitun kola er beitt;

— ad beita afsogi fylligass og frekari medferd, annadhvort med pvi ad leida gasid inn { adliggj-
andi ofn eda um safnrés til brennsluofns og sidan { rykhreinsibtinad. I sumum tilfellum ma
brenna fylligasid i hledsluvognunum, pétt skilvirkni slikra kerfa sé ekki jafnfullnegjandi fra
sjénarmidi umhverfisverndar og 6ryggis. Mynda parf n@gilegan sogkraft med innspytingu
vatns eda gufu inn { uppstreymisrorin;

(b) koma ber 1 veg fyrir tdtstreymi vid lok hledsluopa vid koksvinnslu ad med pvi ad:
— nota hledsluopslok med mjog gédri péttingu;
—  pétta lokur hledsluopa med leir (eda 60ru jafnpéttu efni) eftir hverja hledslu;

— hreinsa lokur og karma hledsluopa 4dur en hledsluopum er lokad;
— halda loftum ofna lausum vid kolaleifar;

(c) lokur 4 uppstreymisrérum purfa ad vera bunar vatnslasum til ad koma { veg fyrir gas- og tjoru-
losun og vidhalda parf réttri virkni vatnsldsanna med pvi ad hreinsa pa reglulega;

(d) vélbtinadur til ad styra hurdum koksofna parf ad vera buinn kerfi til ad hreinsa yfirbord pétt-
inganna 4 dyrakérmum og ofnhurdum;

(e) hurdir koksofna:
— nota parf mjog skilvirkar péttingar (t.d. hledsluopahurdir med fjadrabtinadi);
— péttingar 4 ofnhurdum og dyrakérmum parf ad hreinsa vandlega vid hverja adgerd;

— hurdir skulu hannadar 4 pann hatt ad haegt sé ad koma fyrir bunadi til ad fjarlegja rykagnir
med tengingu vid rykhreinsibinad (eftir safnrds) vid temingu ofnsins;

(f) koksflutningsvélin @tti ad vera buin sampattri pekju, fostu rori og fostu gashreinsikerfi (helst
duksiu);

g) beita skal starfsadferdum sem fela { sér lagmarkslosun vid kelingu koksins, t.d purri kokskel-
ingu. Taka skal purra kelingu fram yfir vatnskalingu svo fremi ad komid sé i veg fyrir myndun
frarennslis med pvi ad nota kerfi med lokadri vatnshringrds. Draga parf tr ryki sem myndast
pegar purrkelt koks er medhondlad.

. Koksgerdarferli, sem nefnt hefur verid ,.,endurheimtulaus koksgerd* losar umtalsvert minna magn

af PAH-efnum en hefdbundnari vinnsluadferdir par sem hlidarafurdir eru endurheimtar. Petta stafar
af pvi ad ofnarnir eru starfraektir vid undirprysting og ttiloka pess vegna leka ut { andrimsloftid
frd ofnhurdum koksofnsins. Vid koksvinnslu er hratt koksofnagasid fjarlegt ir ofnunum med natt-
urulegu sogi sem vidheldur undirprystingi { ofnunum. Pessir ofnar eru ekki hannadir til ad endur-
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Control Techniques for the Reduction of PAH Emissions
Coke production

During coke production, PAHs are released into the ambient air mainly:

(a) When the oven is charged through the charging holes;

(b) By leakages from the oven door, the ascension pipes and the charging hole lids; and

(¢) During coke pushing and coke cooling.

Benzo(a)pyrene (BaP) concentration varies substantially between the individual sources in a coke
battery. The highest BaP concentrations are found on the top of the battery and in the immediate
vicinity of the doors.

PAH from coke production can be reduced by technically improving existing integrated iron and
steel plants. This might entail the closure and replacement of old coke batteries and the general
reduction in coke production, for instance by injecting high-value coal in steel production.

A PAH reduction strategy for coke batteries should include the following technical measures:

(a) Charging the coke ovens:

— Particulate matter emission reduction when charging the coal from the bunker into the
charging cars;

— Closed systems for coal transfer when coal pre-heating is used;

— Extraction of filling gases and subsequent treatment, either by passing the gases into the
adjacent oven or by passing via a collecting main to an incinerator and a subsequent dedust-
ing device. In some cases the extracted filling gases may be burned on the charging cars,
but the environmental performance and safety of these charging-car-based systems is less
satisfactory. Sufficient suction should be generated by steam or water injection in the ascen-
sion pipes;

(b) Emissions at charging hole lids during coking operation should be avoided by:

Using charging hole lids with highly efficient sealing;

Luting the charging hole lids with clay (or equally effective material) after each charging

operation;

Cleaning the charging hole lids and frames before closing the charging hole;

— Keeping oven ceilings free from coal residuals;

(c) Ascension pipe lids should be equipped with water seals to avoid gas and  tar emissions, and
the proper operation of the seals should be maintained by regular cleaning;

(d) Coke oven machinery for operating the coke oven doors should be equipped with systems for
cleaning the seals’ surfaces on the oven door frames and oven doors;

(e) Coke oven doors:

— Highly effective seals should be used (e.g. spring-loaded membrane doors);

— Seals on the oven doors and door frames should be cleaned thoroughly at every handling
operation;

— Doors should be designed in a manner that allows the installation of particulate matter
extraction systems with connection to a dedusting device (via a collecting main) during
pushing operations;

(f) The coke transfer machine should be equipped with an integrated hood, stationary duct and
stationary gas cleaning system (preferably a fabric filter);

(g) Low-emission procedures should be applied for coke cooling, e.g. dry coke cooling. The
replacement of a wet quenching process by dry coke cooling should be preferred, so long as
the generation of waste water is avoided by using a closed circulation system. The dusts gen-
erated when dry quenched coke is handled should be reduced.

A coke-making process referred to as “non-recovery coke-making” emits significantly less PAH

than the more conventional by-product recovery process. This is because the ovens operate under

negative pressure, thereby eliminating leaks to the atmosphere from the coke oven doors. During
coking, the raw coke oven gas is removed from the ovens by a natural draught, which maintains

a negative pressure in the ovens. These ovens are not designed to recover the chemical by-prod-

|
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heimta kemiskar aukaafurdir dr hrdu koksofnagasi. Pess { stad er afgasid fra koksvinnslunni (p.m.t.
PAH-efni) brennt 4 skilvirkan hatt vid hdan hita og langan vidverutima. Afvarminn fra pessari
brennslu er notadur til ad sjd fyrir orku til koksvinnslunnar og umframvarma ma nota til ad fram-
leida gufu. Til ad pessi adferd vid koksvinnslu sé hagkvem kann ad purfa raforkuver til ad fram-
leida rafmagn tGr umframgufunni. Sem stendur eru adeins starfraktar tver koksverksmidjur { heim-
inum sem byggja 4 pessari adferd, ein i Bandarikjunum og ein i Astraliu. Vinnsluadferdin felst i
grundvallaratridum { laréttum botnrdsarkoksofni 4n endurheimtar, med einu brennsluhdlfi sem
liggur ad tveimur ofnum. I kerfinu er gert r4d fyrir hledslu og koksvinnslu til skiptis i ofnunum
tveimur. Pannig sér annar ofninn brennsluhélfinu jafnan fyrir koksgasi 4 hverjum tima. Brennsla
koksgassins { brennsluh6lfinu sér fyrir naudsynlegum varma. Honnun brennsluhdlfsins tryggir
naudsynlegan vidverutima (um 1 sekindu) og hdan hita (minnst 900°C).

Starfrekja parf virka voktunaraztlun fyrir leka fra péttingum a koksofnhurdum, uppstreymisrérum
og hledsluopslokum. Petta felur { sér voktun og skraningu 4 leka og tafarlausar vidgerdir eda vio-
hald. Pannig mé draga umtalsvert Ur dreifdu ttstreymi.

Umbatur 4 starfandi koksofnastedum til ad audvelda péttingu afgass fra 6llum uppsprettum (med
endurheimt varma) veldur PAH-minnkun { lofti frd 86% og upp i rimlega 90% (an tillits til med-
hondlunar 4 frarennsli). Fjarfestingarkostnad ma afskrifa 4 fimm drum, sé tekid tillit til endur-
heimtrar orku, upphitads vatns, gass til nymyndunar og sparnadar 4 kalivatni.

Staekkun koksofna dregur dr heildarfjolda peirra, tidni opnunar 4 ofnhurdum (fj6lda teeminga 4 dag),
fjolda pétta i koksofnastzdu og par med ttstreymi PAH-efna. Framleioni eykst 4 sama hatt, par
sem kostnadur vid rekstur og starfsmannahald lekkar.

Kerfi med purri kokskealingu ttheimtir herri stofnkostnad en votkaliadferdir. Hegt er ad jafna tt
herri rekstrarkostnad med pvi ad endurheimta varma med koks-forhitunarkerfi. Orkunyting sam-
tengds purrkalikerfis/kolaforhitunarkerfis eykst tr 38% i 65%. Forhitun kola eykur framleidni um
30% sem metti { raun auka upp i 40% par sem koksvinnslan verdur samfelldari.

Allir tankar og mannvirki til ad geyma og medhondla kolatjoru og kolatjoruafurdir purfa ad vera
bunir skilvirkum kerfum til ad endurheimta og/eda eyda gufu. Rekstrarkostnad gufueydingarbiin-
adar ma minnka med sjdlfhitandi eftirbrennsluham sé styrkur kolefnissambanda { afgasinu nagi-
lega mikill.

Yfirlit yfir adferdir til ad draga ur utstreymi PAH-efna fra koksverksmidjum er ad finna i téflu 4.
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ucts from raw coke oven gas. Instead, the offgases from the coking process (including PAH) are
burned efficiently at high temperatures and with long residence times. The waste heat from this
incineration is used to provide the energy for coking, and excess heat may be used to generate
steam. The economics of this type of coking operation may require a cogeneration unit to produce
electricity from the excess steam. Currently there is only one non-recovery coke plant operating
in the United States, and one is in operation in Australia. The process is basically a horizontal
sole-flue non-recovery coke oven with an incineration chamber adjoining two ovens. The process
provides for alternate charging and coking schedules between the two ovens. Thus, one oven is
always providing the incineration chamber with coke gases. The coke gas combustion in the incin-
eration chamber provides the necessary heat source. The incineration chamber design provides the
necessary dwell time (approximately 1 second) and high temperatures (minimum of 900°C).

An effective monitoring programme for leakages from coke oven door seals, ascension pipes and
charging hole lids should be operated. This implies the monitoring and recording of leakages and
immediate repair or maintenance. A significant reduction of diffuse emissions can thus be
achieved.

Retrofitting existing coke batteries to facilitate condensation of flue gases from all sources (with
heat recovery) results in a PAH reduction of 86% to more than 90% in air (without regard to waste
water treatment). Investment costs can be amortized in five years, taking into account recovered
energy, heated water, gas for synthesis and saved cooling water.

Increasing coke oven volumes results in a decrease in the total number of ovens, oven door open-
ings (amount of pushed ovens per day), number of seals in a coke battery and consequently PAH
emissions. Productivity increases in the same way by decreasing operating and personnel costs.
Dry coke cooling systems require a higher investment cost than wet methods. Higher operating
costs can be compensated for by heat recovery in a process of pre-heating the coke. The energy
efficiency of a combined dry coke cooling/coal pre-heating system rises from 38 to 65%. Coal
pre-heating boosts productivity by 30%. This can be raised to 40% because the coking process is
more homogeneous.

All tanks and installations for the storage and treatment of coal tar and coal tar products must be
equipped with an efficient vapour recovery return and/or vapour destruction system. The operat-
ing costs of vapour destruction systems can be reduced in an autothermal after-burning mode if
the concentration of the carbon compounds in the waste is high enough.

Table 4 summarizes PAH emission reduction measures in coke production plants.
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Tafla 4: Takmorkun a ttstreymi PAH-efna fra koksvinnslu.

Kostir sem fyrir hendi eru ‘ Magn Aztladur Ahztta
utblasturs kostnadur
(%) a/ |
| Umbztur 4 eldri verksmidjum med Heild <10 Har Losun i frarennsli vid
péttingu a losudu afgasi fra ollum ! (4n frarennslis) snoggkelingu med vatni
uppsrettum geta falist i eftirfarandi | er mjog mikil. bessa
adgeroum: | adferd tti eingdngu ad
nota ef vatnid er
endurnotad i lokadri
hringrés.
— afsogi og eftirbruna fylligass medan 1 5 (Afskriftartimi stofn-
4 hledslu ofnanna stendur eda flutningi ‘ kostnadar midad vid
gassins inn i adliggjandi ofn, ad pvi | endurheimt orku, upphitun
marki sem unnt er; vatns, gas til nymyndunar
og sparnad vegna ‘
1 keelivatns, gaeti verid 5 ar) ‘
— atstreymi viod lokur hledsluopa ber ad | <5
fordast ad pvi marki sem unnt er, t.d. ‘
me0 sérstakri gerd loka fyrir hledsluop
og mjog skilvirkum péttiadferdoum.
Notast skal vid hurdir 4 koksofnum \
| sem bunar eru mjog skilvirkum
péttingum. Hreinsa ber lokur
hledsluopa og karma adur en
hledsluopi er lokad;
- afgasi fra teemingu ofnsins skal %5 Heerri stofnkostnadur en
safnad og leitt inn 1 rykhreinsibunad; | vid votkaelingu (en minni
“ ‘; kostnadur med forhitun
| koksins og notkun
| afvarma).
— sndggkaelingu med vatni medan a | |
kokskelingu stendur adeins ef henni er i
' beitt a réttan hatt an pess a0 frarennsli i
| myndist. ;
Adferdir sem fela i sér Engin losun i | Heerri stofnkostnadur en
lagmarkslosun vio kalingu koksins, vatn vid votkaelingu (en minni |
t.d. purr kokskzeling. kostnadur med forhitun ‘
koksins og notkun |
afvarma). |
Aukin notkun stérra ofna til ad | Talsvert | Fjarfesting um 10% heerri | [ flestum tilfellum parf
minnka fjolda opa og yfirbord ‘ | en vid hefdbundnar  fullkomna endurnyjun
péttiflata. verksmiojur. | eda byggingu nyrrar
‘ | koksverksmidju.

a/ Eftirstandandi utstreymi samanborid vid rekstur dn hreinsunar.

B. Framleidsla forskauta.

60. Taka parf 4 utstreymi PAH-efna frd framleidslu forskauta med svipadri adferdafredi og 1 tilviki
koksvinnslu.

61. Notadar eru eftirfarandi 2. stigs adgerdir til ad draga ur ttstreymi 4 ryki sem inniheldur PAH-efni:
(a) rafstodudtfelling tjoru;
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Table 4: PAH emission control for coke production

measures: waste water) |

W

- Evacuation and after-burning of the filling
gases during charging of ovens or passing
the gases into the adjacent oven as far as
possible;

- Emissions at charging hole lids should be
avoided as far as possible, e.g. by special
hole lid construction and highly effective
sealing methods. Coke oven doors with
highly effective sealings should be used.

%5

Cleaning of charging hole lids and frames
before closing the charging hole;

|

- Waste gases from pushing operations

| should be collected and fed to a dedusting
| device;

<5

- Quenching during coke cooling by wet
methods only if properly applied without
waste water.

No
emissions
into water

Low emission procedures for coke
cooling, e.g. dry coke cooling.

Consid-
erable

Increasing the use of high-volume ovens
to lower the number of openings and the
surface of sealing areas.

Management options Emission % Estimated costs Management risks
level (%)Y |
Retrofitting of old plants with ‘| Total | High Emissions to waste
condensation of emitted flue gases from | <10 | water by wet
all sources includes the following | (without | quenching are very

(Amortization of
investment costs,
taking into account
energy recovery,
heated water, gas for
synthesis and saved
cooling water, may be
S years.)

Higher investment

| costs than for wet
| cooling (but lower ‘
costs by preheating of

coke and use of waste
heat.)

Higher investment
costs than for wet
cooling (but lower
costs by preheating of
coke and use of waste
heat.)

Investment about 10%
higher than
conventional plants.

SNURUIN. S

| high. This method
should be applied

only if the water is
reused in a closed

cycle.

In most cases total
retro-fitting or the
installation of a new
cokery is needed.

a/ Remaining emission compared to unreduced mode.

B. Anode production

60. PAH emissions from anode production have to be dealt with in a similar fashion as those from

coke production.

61. The following secondary measures for emission reduction of PAH-contaminated dust are used:

(a) Electrostatic tar precipitation;
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(b) samtvinna hefdbundna rafstodutjorusiu og vota rafstodusiu sem skilvirkari teeknilegar adgerdir;

(c) eftirbrennsla afgass med varma; og
(d) purrhreinsun med kalksteini/oliukoksi eda aloxidi (Al203).

62. Rekstrarkostnad vid eftirbrennslu med varma ma lekka med sjdlthitandi eftirbrennsluham sé
styrkur kolefnissambanda { afgasinu n®gilega mikill. Yfirlit yfir adferdir til ad draga (r Utstreymi
PAH-efna frd forskautaframleidslu er ad finna { toflu 5.

Tafla 5: Takmorkun a utstreymi PAH-efna fra forskautaframleioslu.

(

Kostir sem fyrir hendi eru | Magn Aztladur Ahzetta
| qtblasturs kostnadur
(%) a/

med pvi ad draga ur dreifou
ttstreymi meo eftirfarandi
adgeroum:

— dregid ur leka;

— settir upp sveigjanlegir péttar i

|

Nutimavzading eldri verksmidja 3-10 Har
\
I
|
kringum ofnhurdir; |
|

— beitt afsogi fylligass og frekari “
medferd, annadhvort med pvi ad leid | [
gasid inn i adliggjandi ofn eda um ;
safnras til brennsluofns og sidan i } i
rykhreinsibunad 4 jérdinni;
l
\
|
|

— starfreektur kaelibunadur fyrir
koksofna; og

| — beitt afsogi og hreinsun utstreymis 4

| rykagna fra koksi. }
Starfandi taeknibinadur til 45-50 Tekinn i notkun i Hollandi 1990.
forskautageroar i Hollandi: Hreinsun med kalksteini eda

oliukoksi er skilvirk adferd til ad
draga ur PAH-efnum; vitneskja
liggur ekki fyrir vardandi al.

— nyr brennsluofn med purrhreinsun
(med kalksteini/oliukoksi eda med
ali); | |

— endurvinnsla frarennslis {
deigeiningu (paste unit).

BAT (besta faanlega taekni):

| — rafstoduntfelling ryks; og 2-5 Tjoru parf ad hreinsa reglulega.
|
| — eftirbrennsla med varma. 15 | Laegri rekstrar- | Starfraeksla { sjalfhitandi ham

| kostnaour { adeins ef magn PAH-efna i

% sjalthitandi ham.| afgasinu er mikid.

a/ Eftirstandandi dtstreymi samanborid vid rekstur dn hreinsunar.
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(b) Combination of a conventional electrostatic tar filter with a wet electrostatic filter as a more
efficient technical measure;
(c) Thermal after-burning of the waste gases; and
(d) Dry scrubbing with limestone/petroleum coke or aluminum oxide (Al203).
62. The operating costs in thermal after-burning can be reduced in an autothermal after-burning mode
if the concentration of carbon compounds in the waste gas is high enough. Table 5 summarizes
PAH emission control measures for anode production.

Table 5: PAH emission control for anode production

T
i Management options Emission Estimated | Management risks
? level (%)Y costs |
Modernization of old plants by reducing | 3-10 High !
diffuse emissions with the following ‘
measures: ‘

- Reduction of leakages;
- Installation of flexible sealants at the
oven doors; |
- Evacuation of filling gases and
subsequent treatment, either by passing the 1
gases into the adjacent oven or by passing
the gases via a collecting main to an
| incinerator and a subsequent dedusting 1
| device on the ground; |
- Operating and coke oven cooling | T
| systems; and ‘
- Evacuation and purification of
{ particulate emissions from coke.

Established technologies for anode | 45-50 Implemented in the Nether-lands in
production in the Netherlands: | 1990. Scrubbing with limestone or
petroleum cokes is effective for

reducing PAH; with aluminium not

known.
- New kiln with dry scrubber (with
limestone/petroleum cokes or with
aluminium) ‘
- Effluent recycling in paste unit. \ ;
1
|
BAT:
- Electrostatic dust precipitation; and 2-5 | Regular cleaning of tar is needed.
- Thermal after-burning. 15 Lower Operating in autothermal mode only if
operating | the concentration of PAH in the waste
costs inan | gas is high.
auto-thermal
mode.

a/ Remaining emission compared to unreduced mode.
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Alidonadur.
. Al er framleitt dr dloxidi (A1203) med rafgreiningu { kerjum (einingum) sem eru radtengd. Ker eru

flokkud sem forbokud ker eda Soderberg-ker, eftir gerd rafskautsins.

Forbokud ker hafa rafskaut sem gerd eru tr bokudum kolefnisblokkum sem eru endurnyjadar eftir
brennslu ad hluta. Soderberg-rafskaut eru brennd { kerjunum med blondu af oliukoksi og kolatjoru-
biki sem virkar sem bindiefni.

Med Soderberg-adferdinni losnar mjog mikid af PAH-efnum. 1. stigs adgerdir til drbéta & pessu
eru medal annars ad starfandi verksmidjur séu ferdar { ndtimalegt horf og vinnsluferlar endurbattir.
Pannig er hagt ad draga ur utstreymi PAH-efna um 70-90%. Hagt veri ad nd utstreymismagni {
0,015 kg B(a)P/tonn Al. Ad skipta Soderberg-kerjum tt fyrir forbokud ker myndi kalla & meiri
hattar endurbyggingu a ndverandi ferlum, en myndi nastum pvi titryma ttstreymi PAH-efna. Stofn-
kostnadur slikra breytinga er mjog hdr.

Yfirlit yfir adferdir til ad draga Ur utstreymi PAH-efna vid dlframleidslu er ad finna 1 toflu 6.

Tafla 6: Takmorkun a ttstreymi PAH-efna vid alframleioslu
bar sem notud er Soderberg-adferdin.

| £ - i ]
| Kostir sem fyrir hendi eru | Magn Aztladur Ahzetta
| utblasturs kostnadur
| (%) a/
| Skipta ut Soderberg- 3-30 Heerri kostnadur Soderberg-rafskaut eru 6dyrari
' rafskautum meo: vegna rafskauta um | en forbokud pvi ekki er porf &
USD 800 milljénir | rafskautabdkunarst6dvum.
- forbokudum rafskautum Rannsoknir eru { gangi, en
(fordast bikbindiefni); vaentingar litlar.
- Ohvarfgjérnum rafskautum. Skilvirkur rekstur og voktun
utstreymis eru naudsynlegir
| peettir vid takmorkun 4 Gtstreymi.
| Léleg skilvirkni geaeti valdio
umtalsverdu, dreifdu ttstreymi.
| Lokuo forbokuo kerfi med 1-5
punktmétun 4 sarali og virkri
styringu 4 framleidsluferli,
pekjur sem hylja allt kerid og
gera skilvirka sofnun
loftmengunarefna mogulega.
\
| Soderberg-ker med 160rétta >10 ‘ Umbeaetur a Dreift utstreymi & sér stad vid
' tengibolta og séfnunarkerfi | Séderberg-taekni med | hledslu, brot a skorpu og pegar |
| fyrir afgas. | hjapun og tengiboltum r jarni er lyft i !
‘ breytingum a heerri stoou.
‘ métunarstad: USD
‘ 10.000-50.000 a
hvern bradsluofn
' Sumitomo-tzekni | Lagur — i medallagi
(forskautskubbar fyrir VSS ‘
vinnsluadfero).
| Gashreinsun: ‘
| |
‘ i 1
| — rafstodutjdrusiur; 2-5 | Lagur Mikid neistaflug og ‘
| rafbogavirkni. ‘
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Aluminium industry

. Aluminium is produced from aluminium oxide (Al203) by electrolysis in pots (cells) electrically

connected in series. Pots are classified as prebake or Soederberg pots, according to the type of the
anode.

Prebake pots have anodes consisting of calcined (baked) carbon blocks, which are replaced after
partial consumption. Soederberg anodes are baked in the cell, with a mixture of petroleum coke
and coal tar pitch acting as a binder.

Very high PAH emissions are released from the Soederberg process. Primary abatement measures
include modernization of existing plants and optimization of the processes, which could reduce
PAH emissions by 70-90%. An emission level of 0.015 kg B(a)P/tonne of Al could be reached.
Replacing the existing Soederberg cells by prebaked ones would require major reconstruction of
the existing process, but would nearly eliminate the PAH emissions. The capital costs of such
replacements are very high.

Table 6 summarizes PAH emission control measures for aluminium production.

Table 6: PAH emission control for aluminium production
using the Soederberg process

Management options Emission
level (%)

Estimated costs | Management risks

Replacement of Soederberg ‘ 3-30 Higher costs for Soederberg electrodes are cheaper

electrodes by: ‘ electrodes about than prebaked ones, because no
USS$ 800 million | anode baking plant is needed.

- Prebaked electrodes (avoidance Research is in progress, but

of pitch binders); expectations are low.

- Inert anodes. Efficient operation and monitoring

of emission are essential parts of
emission control. Poor

| performance could cause

' significant diffuse emissions.

Closed prebake systems with 1-5
point feeding of alumina and
efficient process control, hoods
covering the entire pot and
allowing efficient collection of air

pollutants.
: Soederberg pot with vertical >10 Retrofit of | Diffuse emissions occur during
| contact bolts and waste gas Soederberg feeding, crust breaking and lifting
collection systems. technology by | of iron contact bolts to a higher
encapsulation and | position.
modified feeding
point: US$ 50,000 -
10,000 per furnace
Sumitomo technology Low - medium
(anode briquettes for VSS process).
Gas cleaning: |
- Electrostatic tar filters; 2-5 Low | High rate of sparking and
| electrical arcing; |
|
\
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Kostir sem fyrir hendi eru Magn Astladur Ahztta
utblasturs kostnadur
(% ) al
| — samtvinna hefdbundnar >1 [ medallagi Vid hreinsun vots gass myndast
| rafstodutjorusiur og rafstodusiur frarennsli.
| til votgashreinsunar;

| . |
| — etirbrennsla med varma. |

! Notkun biks med hazrra Har i medallagi

| braedslumarki (HSS+VSS). Lagur — i medallagi
|

i Notkun purrhreinsibunadar i f medallagi — mikill

‘ niverandi HSS+VSS verum.

a/ Eftirstandandi utstreymi samanborid vid rekstur dn hreinsunar.

D. Brennsla { heimahiisum.

67. Utstreymi PAH-efna frd brennslu 4 heimilum m4 greina fra ofnum eda opnum eldstzdum, einkum
pegar notast er vid eldivid eda kol. Heimili geta verid veruleg upptdk ttstreymis PAH-efna. betta
er afleiding af notkun eldsteda og litilla brennslueininga til ad brenna fostu eldsneyti 4 heimilum.
[ sumum I6ndum eru kol hefdbundid eldsneyti til brennslu i ofnum. Kolaofnar gefa frd sér minna
af PAH-efnum en ofnar sem brenna eldividi vegna harri brennsluhita og jafnari geda eldsneytis-
ins.

68. Enn fremur ma draga a virkan hatt dr dtstreymi PAH-efna fra brennslu 4 heimilum med pvi ad nota
biinad med bestu teknilega eiginleika (t.d. vardandi hrada bruna). Bestu adstedur til brennsiu fel-
ast { bestu honnun brennsluhélfa og mestu skilvirkni { sdirefnisgjof. Til eru nokkrar adferdir til ad
bata brennsluadstedur og draga ur ttstreymi. Umtalsverdur munur er 4 ttstreymi eftir adferdum.
Med vidarkynntum katli af nyjustu gerd med vatnssofnunartanki, par sem notud er besta faanlega
teekni, ma draga tr losun um meira en 90%, 1 samanburdi vid dreltan ketil 4n vatnsséfnunartanks.
Nutimaketill hefur prjd mismunandi svedi: eldstzdi til gbsunar eldividarins, gasbrennsluh6lf med
keramiki eda 6drum efnum sem gefa méguleika 4 hitastigi { kringum 1000°C, og varmaskiptasvadi.
Varmaskiptasvadid, par sem vatnid tekur til sin varma, parf ad vera naegilega langt og afkastamikid
til ad unnt sé ad lekka hita gassins dr 1000°C nidur { 250°C eda minna. Einnig eru til nokkrar
adferdir til ad bata gamla og urelta katla, t.d. med vatnssofnunartonkum, keramikkledningu og
brennurum fyrir eldsneytiskulur.

69. Besta brennsluhrada fylgir 1itid ttstreymi 4 kolménoxidi (CO), heildarkolvetnum (THC) og PAH-
efnum. Ef sett eru mork 4 dtstreymi CO og THC-efna (med reglugerd um gerdarvidurkenningu
katla) hefur pad einnig ahrif a tutstreymi PAH-efna. Lagt utstreymi CO og THC-efna hefur { for
med sér lagt ttstreymi PAH-efna. Par sem malingar 4 PAH-efnum eru mun kostnadarsamari en
melingar & CO er hagkvaemara ad setja vidmidunarmork fyrir CO og THC-efni. Unnid er ad til-
16gu um CEN-stadal fyrir kola- og vidarkynnta katla allt ad 300 kW (sjd toflu 7).
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Management options Emission Estimated costs | Management risks
level (%)Y

|- Combination of conventional >1 Medium Wet gas-cleaning generates waste

| electrostatic tar filters with water.

|
|
{

' electrostatic wet gas cleaning;

- Thermal after-burning.

Pitch use with higher melting | High ' Medium

point (HSS + VSS). ‘ Low - medium
’» Use of dry scrubbing in existing | Medium - high
| HSS + VSS plants. |

a/ Remaining emission compared to unreduced mode.

D. Residential combustion

67. PAH emissions from residential combustion can be detected from stoves or open fireplaces espe-
cially when wood or coal is used. Households could be a significant source of PAH emissions.
This is the result of the use of fireplaces and small firing installations burning solid fuels in house-
holds. In some countries the usual fuel for stoves is coal. Coal-burning stoves emit less PAH than
wood-burning ones, because of their higher combustion temperatures and more consistent fuel
quality.

68. Furthermore, combustion systems with optimized operation characteristics (e.g. burning rate) effec-
tively control PAH emissions from residential combustion. Optimized combustion conditions
include optimized combustion chamber design and optimized supply of air. There are several tech-
niques which optimize combustion conditions and reduce emissions. There is a significant differ-
ence in emissions between different techniques. A modern wood-fired boiler with a water accu-
mulation tank, representing BAT, reduces the emission by more than 90% compared to an out-
dated boiler without a water accumulation tank. A modern boiler has three different zones: a fire-
place for the gasification of wood, a gas combustion zone with ceramics or other material which
allow temperatures of some 1000°C, and a convection zone. The convection part where the water
absorbs the heat should be sufficiently long and effective so that the gas temperature can be reduced
from 1000°C to 250°C or less. There are also several techniques to supplement old and outdated
boilers, for example with water accumulation tanks, ceramic inserts and pellet burners.

69. Optimized burning rates are accompanied by low emissions of carbon monoxide (CO), total hydro-
carbons (THC) and PAHs. Setting limits (type approval regulations) on the emission of CO and
THCs also affects the emission of PAHs. Low emission of CO and THCs results in low emission
of PAHs. Since measuring PAH is far more expensive than measuring CO, it is more cost-effec-
tive to set a limit value for CO and THCs. Work is continuing on a proposal for a CEN standard
for coal- and wood-fired boilers up to 300 kW (see table 7).
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Tafla 7: Drog a0 CEN-stadli ario 1997.

Flokkur | 3|2 I 3 |2 N E 'R
- Afkost Cco o THC " Rykagnir
| (kW) , ‘
© Hand- | <50 | 5000 $000 | 25000 | 150 = 300 | 2000 150125 | 180/150 | 200/180
VIR 50150 | 2500 | 5000 | 12500 | 100 | 200 | 1500 | 1501125 | 180/150 | 200/180

>150- | 1200 | 2000 | 12500 | 100 200 1500 150/125 | 180/150 | 200/180
300 |

Sjalfvirkir | <50 3000 | 5000 | 15000 | 100 200 1750 150/125 | 180/150 | 200/180
| i s

i I 50-150 2500J 4500 12500 80 150 | 1250 150/125 180/150 | 200/180
. |

>150- | 1200 | 2000 = 12500 | 80 150 1250 | 150/125 | 180/150 | 200/180
300 [ |

| |

Athugasemd: Utstreymismagn i mg/m3 vid 10% O.

70. Unnt er ad draga Ur Utstreymi frd heimiliseldavélum sem brenna vidi:

(a) 1 tilviki eldavéla sem eru pegar { notkun: med adgerdum til ad upplysa almenning og auka skiln-
ing hans 4 réttri notkun eldavélanna, notkun 4 6medhondludum eldividi eingdngu, adferdum til
ad undirbua eldsneyti til brennslu og réttri purrkun eldividar til ad nd réttu rakastigi; og

(b) { tilviki nyrra eldavéla: med pvi ad setja framleidslustadla um binadinn svo sem lyst er { fyrir-
liggjandi drogum ad CEN-stadli (og hlidstzdum vorustodlum i Bandarikjunum og Kanada).

71. Til almennari adgerda til ad draga ur ttstreymi PAH-efna teljast adgerdir sem tengjast préun mid-
stodvarkerfa fyrir heimili og orkusparnadaradgerdir 4 bord vid betta hdseinangrun til ad draga tr
orkunotkun.

72. Upplysingarnar eru teknar saman { t6flu 8.
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Table 7: Draft CEN standards in 1997
Class 3 2 1 3 2 1 3 2 1
Effect CO THC Particulates
(kW)
Manual | <50 5000 8000 25000 150 300 2000 150/ 180/ 200/
125 150 180
50- 2500 5000 12500 100 200 1500 150/ 180/ 200/
150 125 150 180
> 150 1200 2000 12500 100 200 1500 150/ 180/ 200/
-300 125 150 180
Auto- <50 3000 5000 15000 100 200 1750 150/ 180/ 200/
matic 125 150 180
50- 2500 4500 12500 80 150 1250 150/ 180/ 200/
150 125 150 180
> 150 1200 2000 12500 80 150 1250 150/ 180/ 200/
-300 125 150 180

Note: Emission levels in mg/m? at 10% Oa.

70. Emissions from residential wood combustion stoves can be reduced:

(a) For existing stoves, by public information and awareness programmes regarding proper stove
operation, the use of untreated wood only, fuel preparation procedures and the correct sea-
soning of wood for moisture content; and

(b) For new stoves, by the application of product standards as described in the draft CEN stan-
dard (and equivalent product standards in the United States and Canada).

71. More general measures for PAH emission reduction are those related to the development of cen-
tralized systems for households and energy conservation such as improved thermal insulation to
reduce energy consumption.

72. Information is summarized in table 8.
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Tafla 8: Takmorkun a vtstreymi PAH-efna fra brennslu 4 heimilum.

Kostir sem fyrir hendi eru Magn utstreymis Aztladur Ahztta
(%o)a/ kostnadur
Notkun purrkadra kola og Mikill arangur

eldividar (viour telst purr hafi
hann verid geymdur i 18-24
manudi hido minnsta).

Notkun purrkadra kola. Mikill &rangur

Honnun hitakerfa sem brenna 55 1 [ medallagi Koma barf 4 vioradum
fast eldsneyti i peim tilgangi ao ‘ vid framleidendur ofna til
na fram bestu adstaedum til 1 ad innleida vottunarkerfi
fullkomins bruna: ‘ fyrir ofna.

— gosunarsvadi;

— brennsla med keramikefnum;

— skilvirkt varmaskiptasvaedi.
1}
Vatnssofnunartankur. “

Tzknilegar leidbeiningar um 30-40 Lagur Metti einnig na fram med
skilvirka notkun. \ 6flugu upplysingastarfi
fyrir almenning asamt
verklegum leidbeiningum
\ og reglugerdum um
tegundir ofna.

| Upplysingar til almennings
| vardandi notkun
| vidarbrennsluofna.

a/ Eftirstandandi Gtstreymi samanborid vid rekstur dn hreinsunar.

E. Vidarvarnarstoovar.

73. Vidarvorn med efnum, unnum dr kolatjoru, innihalda PAH-efni, getur veri® meginupptok iit-
streymis PAH-efna it { andrimsloftid. Utstreymid getur att sér stad vid gegndreypinguna sjélfa sem
og vid geymslu, medhondlun og notkun gegndreypts timburs utanhuss.

74. Mest notudu kolatjéruefnin sem innihalda PAH-efni eru karbélineum og kre6sét. B&di eru eimud
tr kolatjoru, innihalda PAH-efni og eru notud til ad verja timbur gegn liffredilegum skadvoldum.

75. Draga m4 dr ttstreymi PAH-efna frd vidarvorn, verksmidjum og geymslum med ymsum adferdum,
sem beitt er b2di einum sér og samhlida, s.s:

(a) krofum um geymsluskilyrdi, til ad fordast mengun jardvegs og yfirbordsvatns vegna ttskolunar
PAH-efna og mengads regnvatns (t.d. geymslustadir sem eru vardir fyrir regni, hafa pak yfir
sér, endurnotkun mengads vatns { gegndreypingarferlinu, geedakréfur um framleidsluvoruna);

(b) adgerdum til ad draga tr ttstreymi Gt { andriimsloftid frd vidarvarnarverksmidjum (t.d tti ad
keela heitt timbur tr 90°C nidur { ad minnsta kosti 30°C 40ur en pad er flutt 4 geymslustad.
Hins vegar @tti ad leggja sérstaka dherslu 4 adra adferd sem bestu fdanlegu teekni, p.e. ad nota
gufu undir prystingi { loftteemi til ad gegndreypa vidinn med kredsoti);

(c) bestu dreypingu vidarvarnarefnis, sem veitir fullnzegjandi vérn fyrir medhondladan vidinn 4
stadnum, ma lita 4 sem bestu fdanlegu taekni, par sem slikt dregur dr porf 4 endurnyjun og
minnkar pannig ttstreymi frd vidarvarnarstédvuam;
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Table 8: PAH emission control for residential combustion

Management options . Emission Estimated Management risks
‘ level (%)¥ costs
Use of dried coal and wood (dried wood | High ;
is wood stored for at least 18-24 months). effectiveness !
Use of dried coal. } High ]
effectiveness
Design of heating systems for solid fuels 55 Medium | Negotiations have to be held
to provide optimized complete burning with stove manufacturers to
conditions: introduce an approval scheme
for stoves.

- Gasification zone;
|- Combustion with ceramics;
| - Effective convection zone.

Water accumulation tank.

Technical instructions for efficient | 30-40 Low Might be achieved also by
operation. \ vigorous public education,
combined with practical

instructions and stove type

regulation.

Public information programme |
concerning the use of wood-burning 1
stoves. ‘

a/ Remaining emission compared to unreduced mode.

E. Wood preservation installations

73. Wood preservation with PAH-containing coal-tar products may be a major source of PAH emis-
sions to the air. Emissions may occur during the impregnation process itself as well as during stor-
age, handling and use of the impregnated wood in the open air.

74. The most widely used PAH-containing coal-tar products are carbolineum and creosote. Both are
coal tar distillates containing PAHs for the protection of timber (wood) against biological attack.

75. PAH emissions from wood preservation, installations and storage facilities may be reduced using
several approaches, implemented either separately or in combination, such as:

(a) Requirements on storage conditions to prevent pollution of soil and surface water by leached
PAH and contaminated rainwater (e.g. storage sites impermeable to rainwater, roof cover, reuse
of contaminated water for the impregnation process, quality demands for the material pro-
duced);

(b) Measures to reduce atmospheric emissions at impregnation plants (e.g. the hot wood should
be cooled down from 90°C to 30°C at least before transport to storage sites. However, an alter-
native method using pressure steam under vacuum conditions to impregnate the wood with
creosote should be highlighted as BAT);

(¢) The optimum loading of wood preservative, which gives adequate protection to the treated
wood product in situ, can be regarded as a BAT as this will reduce the demand for replace-
ments, thereby reducing emissions from the wood preservation installations;
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(d) notkun vidarvarnarefna sem hafa leegra innihald peirra PAH-efna sem eru pravirk lifreen efni:
- hugsanlega med pvi ad nota endurbztt kredsot, sem telst vera eimingarbrot med sudumark
a milli 270°C og 355°C, og minnkar ttstreymi badi rokgjarnari PAH-efna og pyngri og
eitradri PAH-efna;
- ef dregid veri dr notkun karbdlineums myndi pad einnig draga ur ttstreymi PAH-efna;
(e) meta og sidan nota, eftir pvi sem vid 4, adra kosti, t.d. pd sem getid er { toflu 9, til ad ldgmarka
notkun vara sem byggja 4 PAH-efnum.
76. Brennsla 4 gegndreyptum vidi eykur ttstreymi PAH-efna og annarra skadlegra efna. Ef brennsla 4
sér stad @tti hiin ad fara fram { biinadi par sem beitt er fullnegjandi tstreymistakmarkandi tekni-
lausnum.

Tafla 9: Hugsanlegir kostir sem komid getu i stadinn fyrir vidarvorn
sem byggir 4 notkun PAH-efna.

Kostir sem fyrir hendi eru Ahzaetta

Notkun stadgengilsefna i byggingarionadi: Meta barf 6nnur umhverfisvandamal, svo sem:
— hardvidur sem framleiddur er med sjalfbarum hetti — hvort faanlegt sé timbur sem framleitt er med
(arbakkar, girdingar, hlid); aszttanlegum haetti;

- plastefni (staurar til nota vid gardyrkju); — utstreymi af voldum framleidslu og férgunar

a plasti, einkum PVC.
| — steinsteypa (i bita undir jarnbrautarteinum);
|- skipta ut manngerdum virkjum fyrir nattaruleg virki

(arbakkar, girdingar o.s.frv.); |

— notkun évarins vidar.

[ proun eru nokkrar adferdir til vidarvarnar sem fela ekki ;
i sér gegndreypingu med vérum sem byggja 4 PAH- i
efnum. |

VIDAUKI VI
Timamérk fyrir beitingu vidmidunarmarka og bestu faanlegrar tsekni
gagnvart nyjum og niverandi stadbundnum uppsprettum.

Timamork fyrir beitingu vidmidunarmarka og bestu faanlegrar tekni eru:

(a) fyrir ny stadbundin upptdk: tveimur drum eftir ad bokun bessi 6dlast gildi;

(b) fyrir niverandi stadbundin upptok: dtta drum eftir ad békun pessi 6last gildi. Lengja ma pennan
frest fyrir einstok stadbundin upptok, ef purfa pykir, { samreemi vid afskriftartima sem gert er rdd
fyrir samkvaemt 16gum { hverju landi fyrir sig.
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(d) Using wood preservation products with a lower content of those PAHs that are POPs:

- Possibly using modified creosote which is taken to be a distillation fraction boiling between
270°C and 355°C, which reduces both the emissions of the more volatile PAHs and the
heavier, more toxic PAHs;

- Discouraging the use of carbolineum would also reduce PAH emissions;

(e) Evaluating and then using, as appropriate, alternatives, such as those in table 9, that minimize
reliance on PAH-based products.
76. Burning of impregnated wood gives rise to PAH emissions and other harmful substances. If burn-
ing does take place, it should be done in installations with adequate abatement techniques.

Table 9: Possible alternatives to wood preservation
involving PAH-based products

Management options Management risks ;
i . |

Use of alternative materials for application in | Other environmental problems have to be |
construction: | evaluated such as: \{
- Sustainably produced hardwood (riverbanks, - Availability of suitably produced wood; }
fences, gates); ‘

- Plastics (horticulture posts); - Emissions caused by the production and |

disposal of plastics, especially PVC.

- Concrete (railway sleepers);

- Replacement of artificial constructions by natural ?
ones (such as riverbanks, fences, etc.); “

- Use of untreated wood.

There are several alternative wood-preserving
techniques in development which do not include
impregnation with PAH-based products.

ANNEX VI
Timescales for the Application of Limit Values and Best Available Techniques
to New and Existing Stationary Source.

The timescales for the application of limit values and best available techniques are:
(a) For new stationary sources: two years after the date of entry into force of the present Protocol;
(b) For existing stationary sources: eight years after the date of entry into force of the present
Protocol. If necessary, this period may be extended for specific existing stationary sources in
accordance with the amortization period provided for by national legislation.
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VIDAUKI VII
Radlagdar adgerdir til ad draga wr vtstreymi pravirkra lifreenna efna
fra hreyfanlegum uppsprettum.

1. Videigandi skilgreiningar er ad finna { vidauka IIT vid békun pessa.

I. Utstreymisstig sem unnt er ad na fyrir ny farartzeki og eldsneytisbreytur.

A. Utstreymisstig sem unnt er ad nd fyrir ny fararteeki.

2. Disilknunir félksbilar

, | ' Viomidunarmork
Ar Viomiounarmassi ¢

Massi kolvetna og NO,  Massi rykagna
01.1.2000 Allir 0,56 g/km 10,05 g/km
01.1.2005 Allir 0,3 g/km 10,025 g/km
(leidbeinandi) é

3. Pungaflutningabilar

Ar/préfunarlota ‘ =
} Massi kolvetna Massi rykagna
01.1.2000/ESC-lota 10,66 g/kWh 0,1 g/kWh
01.1.2000/ETC-lota [0,85 g/lkWh 0,16 g/kWh
4. Vélar til notkunar utan vega
1. prep (tilvisun: ECE reglugerd nr. 96)*/.
Nettoafl (P) (kW) Massi kolvetna Massi rykagna ‘
P> 130 1,3 g/kWh 0,54 g/kWh 5
75 <P <130 1,3 g/kWh 0,70 g/kWh
37<P<75 | 1,3 g/kWh : 0,85 g/kWh ’

*/,,.Samreming laga um sampykki prystikveikjuvéla til nota i drattarvélum { landbunadi og skégrekt, ad pvi er vardar losun
mengunarefna frd vélinni.* Reglugerdin tok gildi 15. desember 1995 og breytingar vid hana t6ku gildi 5. mars 1997.

2. prep
Nettoafl (P) (kW) Massi kolvetna Massi rykagna
0<P<18
18 <P <37 1,5 g/kWh 0,8 g/kWh ]
37<P<75 1,3 g/kWh 0,4 g/kWh 1
75 <P < 130 1,0 /KWh 0,3 g/kWh !
130 <P <560 1,0 g/kWh 10,2 g/kWh
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ANNEX VII
Recommended Control Measures for Reducing Emissions
of Persistent Organic Pollutants from Mobile Sources.

1. Relevant definitions are provided in annex III to the present Protocol.

I. Achievable Emission Levels for New Vehicles and Fuel Parameters

A. Achievable emission levels for new vehicles

2. Diesel-fuelled passenger cars

Limit values

Mass of hydrocarbons Mass of
Year Reference mass and NO, particulates
01.1.2000 All 0.56 g/lkm 0.05 g/km
01.1.2005 All 0.3 g/lkm 0.025 g/km
(indicative)

3. Heavy-duty vehicles

Limit values
Year/test cycle Mass of hydrocarbons Mass of particulates
01.1.2000/ESC cycle 0.66 g/lkWh 0.1 g/kWh
01.1.2000/ETC cycle 0.85 g/kWh 0.16 g/kWh

4. Off-road engines
Step 1 (reference: ECE regulation No. 96) */

| Net power (P) (kW) Mass of hydrocarbons 2 Mass of particulates

f P> 130 1.3 g/kWh | 0.54 g/kWh
75<P <130 1.3 g/kWh ; 0.70 g/kWh
37<P<75 | 1.3 g/kWh 0.85 g/kWh

* “Uniform provisions concerning the approval of compression ignition (C.I.) engines to be installed in agricultur-

al and forestry tractors with regard to the emissions of pollutants by the engine.” The regulation came into force on 15
December 1995 and its amendment came into force on 5 March 1997.

Step 2
Net power (P) (kW) [ Mass of hydrocarbons ‘ Mass of particulates
AL ‘ e Al
0<P<18 ‘

18<P<37 1.5 g/kWh 0.8 g/lkWh
37<P<75 : 1.3 g/kWh 0.4 g/lkWh

75 <P <130 1.0 g/kWh f 0.3 g/kWh

‘ 1.0 g/kWh 0.2 g/kWh

| 130<P<560 |
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B. Eldsneytisbreytur.

5. Disilolia

| Mark

| Breyta Eining Lagmarksgildi | Hamarksgildi Préfunaradferd l
; (2000/2005)*/ | (2000/2005)*/ |

Setantala S1E.L ] ~ 1SO5165 |
‘Eélismassi vio 15°C jkg/m3 - 845/E.t. ISO 3675 }
| Uppgufud 95% oC é 360/E.1. 1150 3405 [
| PAH-efni massi % - [11/E.L. prIP 391
}Brcnnisteinn v ppm - ]350/503" ISO 14956 B

E.t.: EKki tilgreint.
*/ 1. jantar a tilgreindu dri
#*/ Jeidbeinandi gildi

II. Takmarkanir 4 halégenudum snépum,
iblondunarefnum i eldsneyti og smurolium.

6. I sumum léndum er 1,2-dibrémmetan { samsetningu vid 1,2-diklérémetan notad sem snapi 1
blybensini. Enn fremur myndast PCDD/F vid brunann i vélinni. Notkun privirkra hvarfakita { bif-
reidum krefst notkunar & blylausu bensini. Fordast @tti, ad pvi marki sem unnt er, ad baeta sn6pum
og 00rum halégenefnasambondum {1 bensin og annad eldsneyti, svo og { smuroliur.

7. Yfirlit yfir helstu adgerdir til ad takmarka ttstreymi PCDD/F { ttblestri flutningsfarartekja 4 landi
er ad finna { t6flu 1.

Tafla 1: Takmorkun a ttstreymi PCDD/F i ttblaestri flutningsfarartekja 4 vegum.

| Kostir sem fyrir hendi eru ‘ Ahztta

s

Fordast a0 baeta halogenefnasambéndum i
eldsneyti

— 1,2-diklérometani;

— 1,2-diklérémetani og samsvarandi Halogenadir snapar verda teknir Gr notkun smam saman eftir pvi
bromsambondum sem snépum i blyeldsneyti | sem markadurinn fyrir blybensin minnkar vegna aukinnar notkunar
fyrir vélar med neistakveikju privirkra hvarfakuta med lokadri hringras i vélum med

! (brémsambond kunna ad leida til myndunar | neistakveikju.

| bromaora dioxina og firana).

| ., ; g |
| Fordast halégeniblondunarefni i eldsneyti og | ‘
smurefni.
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B. Fuel parameters

301

5. Diesel fuel

Nr. 21

Limits
Minimum value Maximum value
Parameter Unit (2000/2005)*/ (2000/2005)” Test method
Cetane number S1/N.S. - ISO 5165
Density at 15°C kg/m’ - 845/N.S. ISO 3675
Evaporated 95% °C - 360/N.S. ISO 3405
PAH mass % - 11/N.S. prlP 391
Sulphur ppm - 350/50~ I1SO 14956

N.S.: Not specitied.

%/
4

1 January of year specified.
Indicative value.

I1. Restriction of Halogenated Scavengers,
Additives in Fuels and Lubricants

6. In some countries, 1,2-dibromomethane in combination with 1,2-dichloromethane is used as a
scavenger in leaded petrol. Moreover, PCDD/F are formed during the combustion process in the
engine. The application of three-way catalytic converters for cars will require the use of unlead-
ed fuel. The addition of scavengers and other halogenated compounds to petrol and other fuels
and to lubricants should be avoided as far as possible.

7. Table 1 summarizes measures for PCDD/F emission control from the exhaust from road transport

motor vehicles.

Table 1: PCDD/F emission control for the exhaust from road transport motor vehicles

Management options

Management risks

Avoiding adding halogenated compounds to fuels
- 1,2-dichloromethane;

- 1,2-dichloromethane and corresponding bromo compounds as
scavengers in leaded fuels for spark ignition engines
(Bromo compounds may lead to the formation of brominated
dioxins or furans.)

Avoiding halogenated additives in fuels and lubricants.

1 Halogenated scavengers will be phased out as |
| the market for leaded petrol shrinks because
of the increasing use of closed-loop three-way |
catalytic converters with spark ignition ‘

engines.
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II1. Adgerdir til ad takmarka ttstreymi pravirkra lifreenna efna
fra hreyfanlegum uppsprettum.

A. Utsreymi prdvirkra lifreenna efna frd vélkninum farartekjum.

f]tstreymi pravirkra lifrenna efna frd vélkninum farartekjum kemur fyrir sem PAH bundin ryk-

ognum sem losud eru fra disilkninum farartekjum. PAH-efni eru einnig losud { minna meli fra

bensinkntinum farartekjum.

9. Smurolia og eldsneyti kunna ad innihalda halégenefnasambond vegna iblondunarefna eda vegna
vinnsluferlis peirra. Pessi efnasambond geta umbreyst vid bruna { PCDD/F og eru sidan losud Ut
med utblasturslofti.

=2

B. Eftirlit og vidhald.

10. Tryggja md skilvirkni adgerda til ad takmarka ttstreymi PAH-efna frda disilkninum hreyfanlegum
uppsprettum med dztlunum um ad préfa reglulega 6stadbundin upptok med tilliti til dtstreymis ryk-
agna, 6gagnseis ttblasturs vid frjalsa hrodun eda med 60rum jafngildum adferdum.

11. Tryggja ma skilvirkni adgerda til ad takmarka utstreymi PAH-efna (auk annarra efna { Gtblasturs-
lofti) fra hreyfanlegum uppsrettum kntinum bensini med detlunum um ad préfa reglulega eldsneyt-
isskommtun og skilvirkni hvarfakdits.

C. Adferdir til ad takmarka itstreymi PAH-efna frd disil- og bensinkniinum farartcekjum.
1. Almenn atridi vardandi takmérkunaradferdir.

12. Mikilvaegt er ad tryggja ad fararteki séu honnud pannig ad pau uppfylli dtstreymisstadla medan
pau eru i rekstri. Petta mé gera med pvi ad tryggja samraemi i framleidslu, endingu, dbyrgd 4 hreinsi-
bunadi dtblasturs og innkollun galladra farartekja. Tryggja ma dframhaldandi virkni dtstreymistak-
morkunarbtinadar 1 farartekjum sem pegar eru { notkun med skilvirku eftirlits- og vidhaldskerfi.

2. Twknilegar adgerdir til ad takmarka vtstreymi.

13. Eftirfarandi adgerdir til ad takmarka utstreymi PAH-efna eru mikilvagar:
(a) a0 setja krofur um gadi eldsneytis og breytingar 4 vélum til ad takmarka ttstreymi 4dur en
pbad myndast (1. stigs adgerdir); og
(b) ad baeta vid hreinsikerfum fyrir dtblastursloft, t.d. oxandi efnahvotum eda ryksium (2. stigs
adgerdir).

(a) Disilvélar.

14. Endurbatur 4 disiloliu geta haft tvo kosti i for med sér: leegra brennisteinsinnihald dregur Gr losun
rykagna og beatir umbreytingarvirkni oxandi efnahvata, og minnkun tvi- og priarématiskra efna-
sambanda dregur tr myndun og ttstreymi PAH-efna.

15. 1. stigs adgerd til ad draga Ur ttstreymi er ad breyta vélinni til ad nd fram fullkomnari bruna. Morg
mismunandi afbrigdi breytinga eru { notkun. Yfirleitt er samsetning utblasturslofts fra farartaekjum
had breytingum { honnun brennsluhélfsins og harri prystingi vid innspytingu eldsneytis. Um pessar
mundir er { flestum disilvélum notast vid vélren stjérnunarkerfi. T nyrri vélum er i stauknum meeli
notast vid tolvustyrd rafeindastjérnunarkerfi med moguleikum 4 meiri sveigjanleika til ad takmarka
titstreymi. Onnur adferd til ad takmarka ttstreymi er samverkandi taekni sem byggir 4 forpjoppun
og millikelingu. Petta kerfi dregur ir NOx 4 drangursrikan hatt, auk pess sem pad dregur ur elds-
neytiseydslu og eykur afl. Stilling soggreinar vélarinnar er einnig moguleiki hjd pungavinnuvélum
og vélum til nota vid 1étta vinnu.

16. Mikilvaegt er ad fylgjast vel med smuroliunni til ad draga ur rykdgnum par sem 10 til 50% ryk-
agna myndast dr vélaroliu. Oliueydslu ma minnka med battum taknilysingum fyrir vélaframleidsliu
og battum vélarpakkningum.

17.2. stigs adgerdir til ad takmarka ttstreymi eru vidbeatur vid hreinsikerfi fyrir dtbldstursloft. Synt
hefur verid fram d ad notkun oxunarhvata { tenglsum vid rykagnasiu hefur reynst skilvirk leid vid
a0 draga Ur utstreymi PAH-efna frd disilvélum. Verid er ad leggja mat d rykbrennara. Hann er
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III. Contol Measures for Emissions of POPs
from Mobile Sources

. POP emissions from motor vehicles

POP emissions from motor vehicles occur as particle-bound PAHs emitted from diesel-fuelled
vehicles. To a minor extent PAHSs are also emitted by petrol-fuelled vehicles.

Lubrication oil and fuels may contain halogenated compounds as a result of additives or the pro-
duction process. These compounds may be transformed during combustion into PCDD/F and sub-

sequently emitted with the exhaust gases.

Inspection and maintenance

. For diesel-fuelled mobile sources, the effectiveness of the control of emissions of PAHs may be

ensured through programmes to test the mobile sources periodically for particulate emissions,
opacity during free acceleration, or equivalent methods.

For petrol-fuelled mobile sources, the effectiveness of the control of emissions of PAHs (in addi-
tion to other exhaust components) may be ensured through programmes to test periodically the
fuel metering and the efficiency of the catalytic converter.

Techniques to control PAH emissions from diesel- and petrol-fuelled motor vehicles

General aspects of control technologies

It is important to ensure that vehicles are designed to meet emission standards while in service.

This can be done by ensuring conformity of production, lifetime durability, warranty of emission-
control components, and recall of defective vehicles. For vehicles in use, continued emission con-
trol performance can be ensured by an effective inspection and maintenance programme.

Technical measures for emission control

. The following measures to control PAH emissions are important:

(a) Fuel-quality specifications and engine modifications to control emissions before they are
formed (primary measures); and

(b) Addition of exhaust treatment systems, e.g. oxidizing catalysts or particle traps (secondary mea-
sures).

Diesel engines

Diesel-fuel modification can yield two benefits: a lower sulphur content reduces emissions of par-
ticles and increases the conversion efficiency of oxidizing catalysts, and the reduction in di- and
tri-aromatic compounds reduces the formation and emission of PAHs.

. A primary measure to reduce emissions is to modify the engine to achieve more complete com-

bustion. Many different modifications are in use. In general, vehicle exhaust composition is influ-
enced by changes in combustion chamber design and by higher fuel injection pressures. At pre-
sent, most diesel engines rely on mechanical engine control systems. Newer engines increasingly
use computerized electronic control systems with greater potential flexibility in controlling emis-
sions. Another technology to control emissions is the combined technology of turbocharging and
intercooling. This system is successful in reducing NOx as well as increasing fuel economy and
power output. For heavy- and light-duty engines the use of intake manifold tuning is also a pos-
sibility.

Controlling the lubricating oil is important to reduce particulate matter (PM), as 10 to 50% of par-
ticulate matter is formed from engine oil. Oil consumption can be reduced by improved engine
manufacturing specifications and improved engine seals.

Secondary measures to control emissions are additions of exhaust treatment systems. In general,
for diesel engines the use of an oxidizing catalyst in combination with a particulate filter has been
shown to be effective in reducing PAH emissions. A particle trap oxidizer is being evaluated. It
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haf®ur 1 Gtblasturskerfinu og er «tlad ad fanga rykagnir og getur ad nokkru leyti endurnyjad sfuna
med pvi ad brenna uppsafnadar rykagnir med rafhitun kerfisins eda einhverri annarri adferd vid
endurnyjun. Til ad endurnyjun sfu { virku kerfi { venjulegri notkun sé nzgileg verdur ad nota end-
urnyjunarkerfi sem nyta brennara, eda ad 6drum kosti iblondunarefni.

(b) Bensinvélar.

18. Adferdir til ad draga Gr PAH-efnum frd bensinvélum eru adallega byggdar 4 notkun privirkra
hvarfakita med lokadri hringrds, sem draga ur ttstreymi kolvetna og par med einnig PAH-efnum.

19. Betri gangur vid kalda reesingu dregur dr dtstreymi lifrenna efna almennt og PAH-efna sérstaklega
(t.d. ma nota resihvata, batta uppgufun/idamyndun eldsneytis, hitada hvata).

20. Yfirlit yfir helstu adgerdir til ad takmarka dtstreymi PAH-efna 1 titbleestri flutningsfarartzkja 4 landi
er ad finna { toflu 2.

Tafla 2: Takmorkun 4 tGtstreymi PAH-efna i utbleestri flutningsfarartaekja 4 vegum.

Utblast : 1
Kostir sem fyrir hendi eru asHUSImag Ahzztta |
(%) \
| Neistakveikjuvélar: ‘
| — privirkur hvarfakttur med lokadri hringras, 10-20 Frambod blylauss bensins.
— hvarfakutar til ad draga Gr tstreymi vio kalda raesingu. 5-15 Fa 558 ATkAGH 4 sgrum
5 londum. |
Eldsneyti fyrir neistakveikjuvélar: Hz]aé tllY]SF 08 Camaia |
~ oliuhreinsistodva. |
— dregid Gr magni aromatiskra efna, |
— dregid Gr magni brennisteins.
Disilvélar: l
— oxunarhvati, 20-70 ‘
— rykbrennari/ryksia.
Endurbaetur 4 disiloliu: | He}éar t.llVFSt__Og afkostum
oliuhreinsistodva.
| — draga ur brennisteini til ad minnka utstreymi rykagna.
' Endurbeetur & teeknilysingum fyrir disilvélar: g:]lgi“ sein pegac e fyrir
|- rafeindastjornkerfi, stillingar & innspytingarhrada og |

| haprystingsinnspyting eldsneytis.
— forpjoppun og millikaeling,

— hringrasun ublasturslofts.
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is located in the exhaust system to trap PM and can provide some regeneration of the filter by
burning the collected PM, through electrical heating of the system or some other means of regen-
eration. For proper regeneration of passive system traps during normal operation, a burner-assist-
ed regeneration system or the use of additives is required.

(b) Petrol engines

18. PAH-reduction measures for petrol-fuelled engines are primarily based on the use of a closed-loop
three-way catalytic converter, which reduces PAHs as part of the HC emission reductions.

19. Improved cold start behaviour reduces organic emissions in general and PAHs in particular (for
instance start-up catalysts, improved fuel evaporation/atomization, heated catalysts).

20. Table 2 summarizes measures for PAH emission control from the exhaust from road transport
motor vehicles.

Table 2: PAH emission control for the exhaust from road transport motor vehicles

Management options ‘ Emission level (%) Management risks

Spark ignition engines: !

- Closed-loop three-way catalytic converter, ‘ 10-20 Availability of unleaded petrol.

- Catalysts for reducing cold start emissions. ‘ 5-15 Commercially available in some

‘ countries. |

Fuel for spark ignition engines: | Availability of refinery capacity. |

- Reduction of aromatics,

- Reduction of sulphur.

Diesel engines: : 20-70

- Oxidizing catalyst,
| - Trap oxidizer/particulate filter.

Diesel fuel modification: ’ Availability of refinery capacity. ‘
| - Reduction of sulphur to reduce particulate |

| emissions.

Existing technologies.

| - Electronic control system, injection rate

\

i
| Improvement of diesel engine specifications: ‘
|
| ‘
|

adjustment and high-pressure fuel injection,

\
|
\
|
i
l

- Turbocharging and intercooling,

- Exhaust gas recirculation. ‘
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VIDAUKI VIII
Helstu flokkar stadbundinna meginuppspretta.

I. Inngangur.

Listi pessi naer ekki yfir stodvar eda hlutar af stodvum til rannsékna, préunar og préfana d nyjum

framleidsluvorum. Itarlegri Iysingu 4 flokkunum er ad finna { vidauka V.

II. Listi yfir flokka.

Flokkur Flokkslysing
1 ! Sorpbr;nnsla, b.m.t.. sambrennsla 4 tilfallandi sorpi sveitarfélaga, hettulegum eda sottneemum
| trgangi og skdlpedju.
2 ; Sindurverksmidjur. -
,‘ 3 | Frum- og endurvinnsla kopars.

4 Stalframleidsla.

5 Bradsluverksmidjur { endurvinnsluionadi als.

6 Brennsla jardefnaeldsneytis i k(’Stlun;w\—/'eitustofnana og i0nfyrirtaekja med vannagetu_u;l;am
50 MWy, .

7 Brenﬁsla { heimahusum. N

8 Kyndistodvar sem brenna timbri, med hitagetu innan vid 50 MWy,
K;i;sframleiésla.

10 7 wliafskautaframleic’)sla.

11 Aiffa;ﬁleiésla med Soderberg-adferdinni.

12 Flavarnarverksmidjur, nema pegar um er ad rada adila par sem pessi tegungi;)sunar er ekki
umtalsverdur hluti af heildarlosun PAH-efna (sbr. skilgreiningu i vidauka IIT).
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ANNEX VIII
Major Stationary Source Categories

I. Introduction
Installations or parts of installations for research, development and the testing of new products

are not covered by this list. A more complete description of the categories may be found in annex V.

II. List of Categories

Category | Description of the category

1 Incineration, including co-incineration, of municipal, hazardous or medical waste, or of sewage
sludge.

Sinter plants.

Primary and secondary production of copper.

Production of steel.

Smelting plants in the secondary aluminium industry.

Combustion of fossil fuels in utility and industrial boilers with a thermal capacity above 50 MWy,.

Residential combustion.

Firing installations for wood with a thermal capacity below 50 MW,

Noll BoL TN BN I e N Y B S VS I i )

Coke production.

)

Anode production.

Aluminium production using the Soederberg process.

[SS]

Wood preservation installations, except for a Party for which this category does not make a
significant contribution to its total emissions of PAH (as defined in annex III).




